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Petrolia Oil .Shipments 77, 86
I'etroleum Oil Trust, Ltd 222
Phienix Land and Development Co. .

94. 214

Phosphate.

.Mining in Florida 170
Notes 199, 243
Outlook for Canadian 138
Prices Compared, (Canadian) 243
Shipments of in 1894 243
Situation of Market for 21

l'ho>phate of Lime Co., Ltd 243
Photography in .Mines 47, 188
Pictou Charcoal Iron Co., Ltd 13
Pictou Gold Field, Geology of 59
Pictou Development and .Mining Co.,

I'^tl 31. 77, 83. 2'4. 2>9, 242
Pig Iron, Production in U..S..\ n
Pig Iron, the Grading of 96
Pig Lead, Bounty on Wanted 68
Poorman Gold Mine., B.C 96, 220

Portraits.

-Archibald, Chas., (Baltimore Coal
and Ry. Co.) 140

.Archibald, R., (Can. Coal and Ry.
Co.) 172

Baird, James, (Colliery Manager). . 64
Blakemore, \V. (Dom. Coal Co.) . 140
Blue, John, (Pres. Gen. M. Ass'n,

Que.) 154
Brown, R. H. (Gen. Mining Ass'n,

Ltd.) 146
Burchell, [. E., (Cape Bieton Col-

liery) '

154

Fletcher, Hugh, (Geol. Survey). . 117
Francis, Jas., (Collier)' Manager) . 146

Oilman, E.W.,(Ingersol! Rock Drill

Co.) 101
Gilpin, Dr. E.. (Dep't Comm., and

Inspector ot Mines, N.S.) 162
Gragg, Isaac P., (East. Devel. Co.,

Ltd.) 162
Granger, Col., (Coxheath Copper

Mines) 162

Halsev, F. A., (Canadian Rand
Drill Co 100

Hardman, John E., (Pres. Mining
Soc. of N.S. ) 45

Ingall, E. D., (Geo. Survey of
Can.^ 195

Lucke, the late Col. Gustavus 136

McKeen, David, .M.P., (Dom.
Coal Co.) 138

Penhale, John J., (United Asbestos
Co.) 241

Reed, J. M., (Oxford Gold Co.,). 215

.Stuart, George, Mining Engineer. . 81

Whitney, H. .M., (Dom. Coal Co.) 134

Prince Albert Flat Hydraulic Mining
Co

87,

242
Progressite. New non-Glycerine Ex-

plosive 213
Prospector's Classes in Ontario. . 187, 240
Provincial Mining Association of

Ontario 31
Provincial Mining and Dredging Co.,

Ltd 191
Pumping, New .Method of 216
Pumps, Recovery of by Diving 239
Purchasing Silver Lead and Gold
Ores 24

Pyrites, Formation of Veins of 19
Pyrites, Production at Rio Tinto 85

Quebec Crown Lands Report 240
Queen Bess Silver- Lead Claim, B.C. 38
Quesnelle Quartz Mining Co., Ltd..

242, 243
Quesnelle River Hydraulic Gold Min-

ing Co., Ltd 164

Rail, a New Form of 191
Railway System of Dominion Coal Co. 1 54
Rainy River Gold Fields ....

64. 85, 137, 165, 175
Read & Robertson .Silver Mines 37
Real Estate \Iiner in Ontario 43
Reed's Asbestos Mine 103
Regina Gold Mine, (Ont.) 219
Renfrew District, N.S 16, 77, 103
Reserve of the Public Domain of Ont.

for Exp lorers and Settlers 34
Rhode Island Gold Mining Co 83
Richardson Gold Mining Co. . 16, 77, 214,

219, 244
Rigg & Meiklejohn's Coal Mining

-Machine 217

Robert's Short Firing Lamp 217
Rock Drilling 67^ 1^7
Rock Drills, Repairs to 194, 206
Rock Drill, an Improved 208, 248
Rock Drill, the Ro.ss 208, 248
Royal Society of Canada 83
Rueceau Group Silver Lead Mines

37, 229

•Safety Lamps, a new Lock for 30
Scott Mining Co., Ltd 19

1

School of Mines, Kingston 56, 117
Sali.sbury Gold Mining Co 199
Sander's Gold Mines, N.S 214
Sherbrooke and thereabouts 208

Sherbrooke Gold District, N.S.
76

Shot Firing in Fiery Mines 36
.Shot Firing Lamp 30
.Silver Consumption in India 87
Silver King Mine, B.C. 17,85,139,191,200
Silver Concentration at Alamo and

Idaho Mines 192

Silver Lead Mining in B.C.
17, i8, 36, 163, 191, 192. 200, 229

Silver Lead Production in New South
W'ales 154

Silver Production 135
Silver Pice of 210
Silver Wolverine Co., Ltd 165
-Sinking of Colliery 156
Slate, its Formation, Extraction and

Uses of 202

Slocan District, B.C. 17, 70
Slocan Boy Silver Lead Claim, B.C. 38
Slocan Milling Co., Ltd 190
Slocan Star Silver Lead Mines, B.C.

37, 200
Slough Creek Mining Co 61
Smelting Furnace, a Primitive 18
Soaking Pits for Tyres 62
Soapstone Milling 170

South Uniacke District, N.S.
16, 102, 199, 219

Spani.sh River Tale and Nickel Min-
ing Co., Ltd 210

Stamp Stems, Vibration of 227
Standard Gas and Oil Co., Ltd 243
Stanley (Jold Mine Returns 214
Star Gold Mines, Que 85, 165
Steam Pipes, new Method of Man-

ufacture 49
Steel Rails, Cheaper 232
Stellarton Gold Mining Co., Ltd 200
Stevenson Gold and Platinum Hyd.
Mg. Co 76, 104. 220

St. Lawrence Coal Deliveries 238

Stormont Gold District, N.S.
60, 76, 219

Stratheyre Mining Co., Ltd 243
Strathroy Oil Co., Ltd 31, 76
Strikes and .Arbitration 80
Stuart George, M.E 82

Sudbury District Ont.
17

Sulphuric Acid, new .Apparatus for

Concentrating 170
Sulphur Ores, Containing Nickel 8
Sultana Gold Mine, Ont 190, 216
-Surprise Silver Lead Mine, B.C .... . 37
Sydney Coal Field the 148, 246,
Sydney and Louisburg Coal and R'y

Co. , Ltd
Sydney Mines Coal Seams 149
Tar Sands of Athabaska, N.W.T. 99,192

Templeton District, Que.
16

Texada Lime Co 250
Thompson & Auirk Gold Mine, 17, 199,214
Tilt Cove Copper Co., Ltd 242

Trail Creek District, B.C.
17

Tr.xnsmission of Power, Comparison
Various Methods 50, 196

Trees in a Coal Vein 200
Truro Gold Mining Co., Ltd 16, 214
Tudor Gold Mining Co., Ltd 31
Tulanieen Hydraulicand Improvement

Co. , Ltd 242
Tunnel Driving, Rapid 219
Tuquoy Gold Mine, N.S 102,214,219
Turret Bay S.S., new Type of Coal

Steamers 158
Tyrellania 48, 82

Uniacke Gold Distric;, N.S. . 219
United Asbestos Co., Ltd 60, 103
Union Colliery Co., Ltd., B.C 210

\'ancouver Group .Silver Mines, B.C. 38

Vancouver Island Notes. 1

7

N'ancouver Island Coal .Shipments... 2lo
Van Winkle Consolidated Hydraulic

Mining Co 250
Vavassour Mining .Association 240
Ventilating Coal Cargoes 239
Ventilating Fan Underground 238
Ventilation in Driving Levels 30
V'ictoria Chemical Co 18
Victoria Colliery, C.B., Sale of 24
\ irtoria Ciypsum Mining and Man'f'g
Co 85, 242

Victoria Hydraulic Mining Co. . .219, 220,

242

Wahnapitae Gold Discoveries 64
Walk, an Incident of 40 years ago. . . 209
Walker Carter Process 16, 36, 60, 70
Walker's Indestructible X'entilating

Fan and Engines 123, 239
Wallingford Bros. Mica Mine. . 16,198,240
Wanetta Hydraulic Co 166
Ward Bros. Asbestos Mine 103
War Eagle Gold Mine, B.C 220
Washington Silver Lead Mine, B.C 37,87
Water Cartridges, use of 19

Waverley District, N.S. 16,165

Wellington Colliery, B.C 192, 210
Wentworth Gold Mine, N.S 214
Wentworth Gypsum Co 242

West Kootenay District, B.C.
61, 210

West Waverley Gold Co., Ltd
16, 165, 214

What is a Living Wage ? 77

Whiteburn Gold District, N S.
199

Whitewater Basin .Silver Lead Mines,
i5.C 37

Whitewater Mining Co., Ltd 250
Whitney, H. M., Pres. Dominion Coal
Co 146

Winding Ropes, Tensile Strength of. 17

Wine Harbour Gold District,
N.S. 83

Win^ Harbour Gold Mining Co., Ltd.

88, 165, 199
Winnipeg Coal Trade 88, 251
Withrow Gold Mine, N.S 214
Witwaatersandt Golil Mines 118
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ROCK AND ORE BREAKER

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY

!

The Gates Gyratorj- Breaker is useil on every Continent, having i)een
adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CO.NCENTRATORS
and all classes of MINING MACHINERY.

AiUlress for Catalogues QATES IRON "WORKS,
50 P. South Clinton St.,

CHICAGO, U.S.A.

Branch Offices:
136 Liberty St., New York.
237 Frasklin St., Boston.
1733 Queen Victoria St., London, E

l.J4ATHES0NgE

AND

PuMP'^^c^^JctDiEsl/ZovA iconA

wm
Succ^essors to Doty Engine Works Co., and

John Doty Eng^ine Co., Ltd.

MINING MACHINERY
Marine and Stationary Engines and

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

BEliTRAM ENGINE WORKS CO.
Bathurst and Niag^ara Sts.,

toronto, canada.

Mining Machinery for Sale.
35 H.P. PORTABLE BOILER, STEAM HOIST,
STEAM PUMP, ROCK DRILL, DIAMOND

DRILL AND OTHER MINING MA-
CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

G. L. WOODWORTH, MARMORA, ONT.

KURO fOUNDRY &
MachineC?

I ngineers

|3ollerA\akcrs*

and FoundersMining

Machinery WITH
LATEST

^IMPROVEMENTS

SpeciftlA\ixtiire,Sboes&Dic<,
With theljyyl^tiinRD^^y/gRLD

W<^arit>g quality iin<uirpa^secl
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SEND FOR CATALOGUE.

ELECTRIC BLASTING
Superior to all c htrs for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrymg, and mmmg works.

No. I fires 5 to 8 holes ;
weighs only 15 lbs. Adapted for prospecting, stump blasting, well smking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by J^J^^S MACBETH & CO-,
128 MAIDE3N LANE, NEW YORK CITY

SECTION OF CONVEYOR.

JEFFREY CHAIN BELTING
for Elevators, Conveyors for handling Coal, Ores, &c. Also

Manufacturers of Coal Chit^s, Tipples, &c.

JEFFIY COAL MINING MACHINES
OPERATED BY ELECTRICITY AND AIR POWER.

Coal Drills, Motor Cars, Etc., Etc.

COAL SCREENS.

Mines Examined and Estimates Made.

SEND FOR ILLUSTRATED CATALOGUE.

THE JEFFREY MANFG. COMPANY,
|<ew York Branch, 168 Washington St. COLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.

Robb Engineering Company, Agents, Amherst, Nova Scotia.

MINING AND MILL MACHINERY,
steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA-
HEAVY •WIHE CLOTH

IN ALWAYS IN STOCK

BRASS, IROX AND STEEL.

THE MAJOR MANFG. CO.
23 & 25 COTE STI?,EET, ^yCOHSTTIl-E^Ili.

Send Specifications and, get Quotations.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each..

SAVES YOU BUYING A $500.00 PUMP.

For the following uses:

For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Send for Catalof^oe and Price List. GARTH & CO., MOITTREAL,

. ^Oi—1
1

^ m

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves. Stove Fittings, Hollowwar.i, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc.
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Canadian Mining Manual
AND MINING COMPANIES DIRECTORY.

Editor of THE CANADIAN MINING REVIEW, Secretary GENERAL MINING ASSOCIATION OF QUEBEC,

Honorary Secretary MINING SOCIETY OF NOVA SCOTIA.

600 Pages. ^ FOURTH EDITION. ^ 600 Pages.

NOW IN PREPARATION. READY FEBRUARY.

TTT J. DETAILS of the Mining Laws of the Provinces as amended to date. A complete

series of Articles on the prominent Canadian Mining Industries, together with the full-

est infoiTQation respecting the History, Oiganization, Capital, Dividends, Plant and production of

the ^Mineral operations of the Dominion of Canada and IN'ewfoundland.

Endorsed by the Mining Men of the Oountry.

" It is the most valuable new departure since the formation of the Mining Asso-

ciation in the Provinces that I am aware of."—H. S. Poole, M.A., F.G..S., General

Manager, Acadia Coal Co.

" Is of very great service, not only to those directly interested in mining, but to

business men throughout the Dominion."

—

Mr. R. G. Leckie, M.E., General

Manager, Londonderry Iron Co.

" It is the only book of the kind which affords any reliable knowledge from a

business point of view."

—

Mr. L. A. Klein, American Asbestos Co.

" The information which it gives to persons interested in the mining industries of

the country is of much value."

—

Mr. A. Blue, Director of Mines, Toronto.

" No doubt of great service."

—

Mr. J. Obalski, Inspector of Mines, Quebec.

"Found very convenient in our office, and is frequently referred to."

—

Dr. E.

Gilpin, Deputy Commissioner of Mines, Halifax.

" Its compilation of valuable facts makes it invaluable."

—

Mr. Georoe Stuart,
Truro Gold Co., Truro, N.S.

"The very thing I want."—CoL. W. R. Wallace, Ophir Gold Mining Co.

"There is collected together so much accurate information, condensed into sue

clear, concise and readable form, that any one desiring to do business in any way-

connected with Canadian mining, will find these necessary facts ready to hand.—Mi.

J. B. Smith, British Phosphate Co.

"A work of great practical utility.—Dr. Stephen EmMens, Emmens Metal Co.,

Youngwood, Pa.

" Is an admirable production, and will prove a standard work of reference."—

Mr, G. E. Drummond, Canada Iron Furnace Co., Ltd.

"The most useful book in our office.—Ingersoll Rock Drill Co. of Canada."

"Worth ten times the amount. "-—James Macbeth & Co., New York.

" I have expressed my opinion before, but I may now add that the recent issue

seems to me to be the perfection of a work of the kind. "

—

Mr. John Rutherford,

late Inspector of Mines for Nova Scotia.

" I recommend a copy of it to every person contemplating investment in our

Canadian mining industry."

—

Mr. T. R. Gue, Acadia Powder Co., Halifax.

FOR ADVERTISING RATES, Etc.

Address : THE PUBLISHER, 17 Victoria Chambers, Ottawa.

[3®^ PRICE THREE DOLLARS.^^U
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PULLEYS
SHAFTING
HANGERS

# MACHINE A Steel Rim Pulleys are practically
# MOULDED ^ unbreakable, are lighter and easier on
# ... Biu % shaft, and cost same as cast pulleys.
^ 91 KIM Jk ^
# AND GRIP • ANY STYLE FURNISHED SPLIT

TURNED IN ANY LENGTHS UP TO 28 FEET.
SAVING COUPLINGS. STEEL OR IRON.
PERFECTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.

RING OILING AND RESERVOIR OIL BEARINGS. STANDS
FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY

PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
FACILITIES SECURE YOU LOW PRICES

AND PROMPT SHiPIMENT.

( ""'^'^"c^A^^AoA ) WATEROUS

"M" Drill—Hand Power.

Capacity—300 ft. depth.

Removes ij% inches solid core.

DIAMOND DEILLS

PBOSFEOTING MIITEBAL LAI7DS.
The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill tor any kind of formation, hard or soft, in

deep or shallow holes.

The Diamond Drill brings to the surface a solid COre of rock and mineral to

any depth, showing with perfect aCCUracy the nature, quality and extent of the

ore-bearing strata, and with great saving in time and expense over any other

method.
Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and
other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill-

Capacity—2,000 ft. depth.

Removes i| inches solid core.

JOHN BERTRAM & SONS,
Canada Tool Works, DUNDAS, ONT.

MANUFACTURERS OF

Machinists' Tools and Wood-Working Machinery.

Lathes,

Planers,

Drills,

Milling
Machines,

Punches,
Shears,

Bolt Cutters,

Slotting

Machines,

Matchers,
Moulders,

Tenoners,

Band Saws,

Morticers,

Saw Benches.

S6 and 4Ct-lneh Gap Lathes-.

loeomotive and CfiP Machinepy, Special Machinepy—Price list and Photogpaphs on Application.
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MIXIXG LAWS OF ONTARIO.

A N^ person may explore Crown Lands for minerals.
Xx. Mining lands may be taken up as surveyed loca-
tions or staked claims.

Locations range from 40 to 320 acres.
Claims range from 10 to 20 acres on vein or lode.
Locations may be acquired in fee or under leasehold.
Price of locations north of French River $2.50 to $3.50

per acre, and south of it $2 to $2.50 according to distance
from railway.

Rent of locations first year 60c. to $1 per acre, and
subsequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.
Claims must be worked continuously.
Royalty on ores specified in the Act, 2 to 3 per cent, of

value at pit's mouth less cost of labor and explosives.
Royalty not charged until seven years from date of

patent or lease, nor {as provided in s. 4 (3) of the Mines'
Act, 1&92) until fifteen years in the case of an original
discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled
to stake out a second claim.
Crown Lands sold under provisions of mining laws ia

force prior to 4th May, 1891, exempt fi-om royalty.
Copies of the Mines Act, 1892, may be had on applica-

tion to

ARCHIBALD BLUE,
Director Bureau of MinM.

Toronto, April 24, 1892.

M. A. BucKE, Grad. S.P.C. H, E. T. Haultain, Grad. S.P.C.

(Late of Freiberg, Germany.)

BUCKE & HAULTAIN

Consulting, Mining and Electrical Engineers,

KASLO, KOOTENAY, B.C.

MINING PROPERTIES MANAGED

Assessment and Development Work Supervised.

MINING : ENGINEER
(Graduate, Academy of Mine.s, Axchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

STAMPS !

PEITCHAUD 5c ANDIIEWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Wei gilts.

BOILER AND PIPE COVERINGS,
Absolutely Fire Proof.

Light and Easy to Apply.

Inciestnictible by heat ; will save

from 10 to 40 per cent, in fuel, and give

dry steam at long distances.

H. W. JOHXS MAXrFACTFRING COMPANY,
Sole Ma°"^aet"PeFS of H^^ Asbestos Roofingr, Sheathing, Building Felt, Asbestos.s>team Packings, Boiler Coverings, Roof Paints, Fipe-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &e
Established 1858. 87 MAIDEN LANE. NEW YORK.

Jersey City, Chicago, Philadelphia, Boston, Iiondon.

WIRE ROPES
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Power, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co.. LT2
HAMILTON, CANADA.

BUTTERFIELD'S HiNGED PiPE ViSE
MA1>E IN Tn O SIZES.

No. I Holds from o to 2}4 inch pipe.

No. 2 Holds from }4 to 4>< inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

kinds of Taps.

-MANUFACTURED BY-

BUTTERFIELD & CO., ROCK ISLAND, P.Q.

(^AMEI^ON |>TEAMf>UMP

N O
OUTSIDE
VALVE GEAR
ADAPTED
FOR ALL

I
PUR,POSES,

,

FOOT OF

EAST 25^
^'^^^^^

RUBBER STAMPS FOR OFFICE WORK.
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ROBURITB.
^ _ 00«. Iatd.

^uJ^tf^nZZT^ei srpply ROBURi™, Wl,>ch ilthe MOST POWERFUL EXPLOSIVE KNOWN^

Of a Single accident or loss Of life eith^^ testimomais show.ng ..s EfHcency,

S^:'J:&.J':^'Sr'^. "S^. :nrMeU.Uferous Mines, ana an ..„d. of submarine Work and Roc. Blasting.

Lrtric'Sies^'nlto^^^^^^^^^^ - -PP"^^

addressed to the
/-N/-^ ITn Office: No. 8 DUKE ST.,

CANADA EXPLOSIVES CO., LTD.
Agents in Montreal : Wm, Sdater & Co., 42 Foundling Street.

Beological Survey of Canada.

Annual Report, 1888-89,

Witli Accompanying Geological Maps,

Plans of Mine Workings, and other

Illustrations ; also a Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE.

PRICE, COMPLETE, TWO DOLLARS.

Pari A.Summary Reports o Operations 1888 and

1889, by the Director. Pnce 10 cents,

Pari 5.—West Kootanie District, B.C., by Dr. G. M.

Dawson. P"ce 25 cents.

Pari D —The Yukon and Mackenzie Basins, with maps,

by R. G. McConnell. Price 25 cents.

Pari .E.—Lake Agassiz in Manitoba, by Warren Upham.
Price 25 cents.

Pari /".—The Sudbury Mining District, by Robert Bell,

B.A.,Sc., LL.D.

Pari a;—Mineral Resources, Quebec, by Dr. R. W. Ells.

Price 25 cents.

Pari iV:—Surface Geology, New Brunswick, by R.

Chalmers. Price 30 cents.

Part .^.—Chemical Contributions, by G. Christian Hoff-

mann. P"ce 2S cents.

Part S (a J.—Mining and Mineral Statistics, 1888, by

H. P. Brumell. Out of prmt.

/'ar/ 5 f*/—Mineral Statistics and Mines, 1889, by

E. D. Ingall and H. P. Brumell. Price 25 cents.

PaH Tl—Annotated List of Minerals occurring in Can-

ada, by G. Christian Hoffmann. Price 25 cents.

Note.—These and all other Publications of the

Survey, if not out of print, may be purchased from

or ordered through

W. Foster Brown & Co., Montreal.

DURIE & Son, Ottawa, Ont.

Williamson & Co. , Toronto, Ont.

McGregor & Knight, Halifax, N.S.

J. A. McMillan, St. John, N.B.

T. N. HiBBEN & Co., Victoria, B.C.

R. D. Richardson, Winnipeg, Man.

MoiR & Mills, Port Arthur, Ont.

Thompson Bros., Calgary, Alta.

Thompson Bros., Vancouver, B.C.

Edward Stanford, 26 and 27 Cockspur Street,

Charing Cross, I,ondon.

Sampson, Low & Co., i8!

F. A. Brockhaus, Leipzic.

B. Westermann & Co., 83

or on application to

Fleet Street, London.

! Broadway N.Y.

DR. JOHN THORBURN,
Librarian,

Geological Survey, Ottawa

N.B.—Catalogue and I'rice List can be obtained from

any of the above.

Chemieal and Assay Apparatus.

Agents for the Dominion for the

MORGAN CRUCIBLE COMPANY, BATTERSEA, ENGLAND,

and yOR THE

^^,r Balances * "Weights of Beckers Sons, Rotterdam.

Microscopes of E.Leitz,Wetzlar. KavaUer-s Bohe^ Glassware. ^^Tf
^eriin a^d Meissen Por«l^

^
PUtiaum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically

Pure Reagents and Volumetric Solutions.

«-An lllustratMl Priori Catalogue on Application."W

LYICAir, SOITS & CO.

38^382, 384 and 386 St Paul Street. a^OITTRE-aJl-.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETWEEN

©ttawa #/lftontreal

STRAINS DAILY gEXCEPT SUN DAY.

PULLMAN BUFFET PARLOR OARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND
And all Points EAST and SOUTH.

The only Line Running Through Wagner
Sleeping Cars between

OTTAWA and NEW YORK-
Daily Service via the Adirondacks, except Sunday.

THROUGH SERVICE BETWEEN

OTTAWA a BOSTON,
And all NEW ENGLAND POINTS.

Baggaee checked to all points and passed by customs in transit.

Forfickets time tables and information, apply to nearest ticket

agent of thiscompnny or connecting hne-^.

E. J. CHAIViEERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt.

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. " PRES'T.

J. LANCELOTH, - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners ol

Gold, saver. Lead, and

Copper Ores.

BuUion and Argentiferous Copper

Matte Received on Consign-

ment or Pureliase.

Smelting and Refining Works

:

Electrolytic Copper "Works

:

NEWARK, N. J.

JAMES HOPE 5? C^O.,

STATIONERS, BOOKBINDERS A^^D ^^RrmRS,

Buena Fe Sampling "Works

:

Agency, SABINAS COAHULLA,
Mexico.
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John E. Hardman, S.B.
MINING ENGINEER,

Can be consulted on all matters pertaining to the profession.

The development and management of Gold Properties a specialty.

_j]|l„„ll|l,„.,,lll .Illri,.>llllli,„.ll Illrr I Uii. .illll 1%'

J TO USERS OF THE DIAMOND BRILL. L

1 Diamond Diiil Bits set Promptly by an Effici-
jA enl Man All Work Guaranteed. =-

= Bort and Carbon Diamonds for sale. Same F

A terms as New York. Prospecting with p-

i American Diamond Drill at per 1^

^ foot or by the day. f

I OTTAWA. L
^|M''«|)lwi.-M||l'-iH|||li''«lj!)'''^l||n''iM||i'''"l||l''"'l||i''''H|r

J. & H. TAYLOR.
GALVANIZED FLEXIBLE STEEL WIRE ROPE

COLLIERY ROPES A SPECIALTY.

Wrought Iron Pipe for Gas, Steam and Water.

BRASS and IRON VALVE GATES and COCKS.
ENGINE AND BOILER APPLIANCES.

751 CRAIG STKEET. JIOyTREAL.

J. T. DONALD,
^issai/er and Mhihuj Oeolofjisf.

156 St. James St.. Montreal.

Analyses and Assays of Ores, Fuels, Furnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. G. CAMPBELL-JOHNSTON
(of .Swansea, India, and the United .States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reportetl on. .\11 assays undertaken. Fur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Bo.\

731, Vancouver, B.C.

T. D. LEDYARD,
DELAER IN MINES, &c.

57 COLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS

THE AMERICAN METAL CO., Ltd.

80 Wall St., New York. P. O. Box 957.

Sell Refined Pig Lead, delivered to all Canadian Ports,

Copper, Copper Ores and .Mattes, Tin, Lead, .Spelter,

-Antimony, Nickel, Aluminum, Piullion and Iron.

Advances Made on Consignments.

. Halbiith Smelling and Refining Co. New.irk, N.J
U'CVT^ Henry K. Merto.i <i 0>. London,
AVLy lO run- U illi.-iins Foster Co.. Ltd.. ^wan>ea.

( Metallgesellschaft, Frankfort-on-.Main

E. E. BURLINCAME'S

ASSAY OFFICE' D LABORATORY
Establtehed In Colorado, 1886. Samples by mall or

express will receive prompt and careful attention.

Gold & Silver Bullion ""i^^t'or^'r^^^^tl
Addres:, 173* 4 1733 L»wreiiee St., Denver, Colo.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE I

Henry De Q. Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON represent.\tives :

Lane Gagge & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the

States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF

MINE SURVEYING
To commence, students only
need to know how to

read and write.

.Send for FREE Circul.ir to

The Correspondence
School of Mines,
Scranton, Pa..

LEDOUX & COMPANY,
9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of ass.ay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing: through in bond can be opened

and sampled at our works.

Consignments received and sold to highes.

bidder. .Send for circular giving full particulars!

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,
Consulting: Mining Engineer

and Assayer.

SUDBURY, ONTARIO.

W. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL UNDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & I\/Ietallurgi8t

IS Broadway, New York City.

Cable AddreHH : - - - " Kramolena."

Mines examined and reported on. Will act as permanent or

pecial advisin? engineer of mining companies.

Special facilitie.s for making working tests on ores.

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,

MISriSG ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties.

ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Royal School of Mines, London—Late Chemist

and Assayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,

ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper Sc Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,
iMconrmg-T: /\ t., csa-ts.

Asbestos, crude and mitnufactured. Phosphate, Mica,

Plumbap;ci, Soapstone, &c.

MICHIGAN MINING SCHOOL.
A State School of Mining Engineering, located in the heart of the

Lake Superior mining region, giving practical instruction in Draw-

ing, Rlue-printing, Mechanics, Mechanism, Properties of Materials,

Graphical Statics, Mechanical and Electrical Engineering, Shop-

pr.ictice, Analytical and Technical Chemistry, Assaying, Ore Dress-

ing. Met.^llurgy, Plane, Railro.ad .and Mine Surveying, Hydraulics,

Mming, Mineralogy, Petrography, General, Economic, and Field

Geology, etc. Has Summer Schools in Surveying, Shop-practice,

and F'ieUl Geology. Laboratories, Shops and Stamp Mill well

eijuippeil. Tuition free. Eor Catalogues apply to the Director

Houghton, Mich.

2518 a<2520noTffEJ?/VMESTl2^ BAY St.

BOOKS OF INTEREST
TO

Endneers, Hechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AX!^ STATIOJfERS.

237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Staten Island. Coppsr Ore, Mattes, or Bul-

ion purchased. Advances made on consignments for

refining and sale. S.pecialty made of Silver-bearing

Ores and Mattes.

SEXilj

INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasure G. A. LAND.
Ofnee 37 to 39 Wall Street, New York.

TIRE. PROOF

ROOFINO
ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING (0
/MANUFACTURERS.TORONTO
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H. H. FULLER % CO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and &ENERAL HARDWARE.

MINING AND MILL SUPPLIES
A SPECIALTY.

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTOIT BELTIITG GO'S RUBBER GOODS,

REEVES "WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. O. Box 178. ^Shipments promptly and carefully attended to.

VL BEATTY & SOUS,

HOISTIHG

ENGINES.

ENGINES

FOR

Mines

Inclines.

Horse-Power Hossters,

Stone Derrick Iron,

Centrifugal Pumps,

Dredges, Derricks, Steam Shovels

AND OTHER CONTRACTORS PLANT.

J. «. STEWART, Agent, Montreal.

RUBBER GOODS for MINING PURPOSES
MANUFACTURED BY

THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO.
-^^^ TORONTO. FACTORIES AT PARKDALE.

Sj-eam & Air 'Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clothing, & Bool's.

PLTTNGER PUMP.

DUPLEXiPUAIP.

HEAVY PRESSURE PUMP.

MINING PUMPS.
SIMPLE, COMFOUITD, COITDEITSIITG OB ITOIT-COlTDEirSIITa.

NORTHEY MFG. COMPANY LTD. TORONTO ONT.
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Mining Machinery.

From an article in a recent number of the

Canadian Alanufacturer it would appear that

manufacturers of mining machinery want to

destroy the industry which is their sole market,

flattering themselves that they can derive sup-

port like the fabled sloth from the suction of

their own paws.

The present wail of these spoilt and petted

manufacturers is that mining machinery of a

class or kind not manufactured in Canada has

been and may be imported free of duty accord-

ing to an Act passed by a Goxernment which

they must acknowledge is distinctly protective

in its policy.

The Act in question was passed in order to

give some measure of protection to the promising

industry of mining—not protection from the

honest tonic of competition, which is the life

and soul of progress in trade, but protection

from the short-sighted greed of one class of

manufacturers who ask their fostering government

to legislate for them only, and compel another

and much more important native industry to

use antiquated, illadapted machinery at e.\-

horbitant prices merely because it is manufac-

tured here.

There are none so blind to facts as tho.se

whose vision is obscured by self-interest, and it

would appear that this particular class has been

so pampered and spoilt that it cannot recognize

the equal rights of another native industry and

does not look upon mining, which brings more

foreign capital into the country, employs more

labor, and results more than any other in general

prosperity to the fortunate district in which it is

located, as a Canadian industry at all.

And this great industry, this robust, masterful

son of a new country, which asks for so little, is

to be denied its equal rights, is to be handi-

capped forsooth that one of its feeble, rickety

brethren, represented by the manufacturer of one

pump, one stone breaker, or one rock drill may

flourish without effort and without the whole-

some spur of competition, which they evidently

need, to bring them up to the level of merit of

the high class manufacturers of other countries

where mining machinery is manufactured up to

date to meet the ever changing requirements of

a progressive industry.

Countries where miners do not make shift to

use a Blake-Marsden crusher when a pulveriser

is what they want, or a Northey pump for a deep

coal pit instead of the specially designed colliery

pumps like that of the Jeansville Iron Company

of Pennsylvania, which they may consider will

suit their purpose better.

Is the mining industry to be denied the right

of its own judgment and free choice, in favor of

a specially protected industry ? If so the whole

trade system of the Dominion is a farce and in

the abstract goes far to show the inherent

economic weakness of a protective policy, the

bolstering up of one class at the expense of

another, as long as the latter will submit to it.

Our miners are not to use the machinery they

think most economical and most suitable to

their requirements
;

they must be taught that it

Mr. John Blue, Eustis Mining- Co., Capelton,
President General Mining Association

of Quebec, 1894.

is advisable for them to use only one or two

kinds, it is expedient and proper that they be

denied .selection from the inventive genius and

workmanship of the world, in order that one or

two Canadian manufacturers may exist on the

secured profits of a few protected machines.

One can imagine to what an absurd extent this

system might reach if unopposed.

An experienced miner coming to a new

country after being accustomed to the modern

mining machinery of more advanced countries,

in stating his wants to the local manufacturer

would be told :
" My dear sir, your past ex-

perience is a mistake, you don't know what you

want here, a Clarkson-Stanfield concentrator

may be all very well in its way but we don't

make it, it is a new-fangled, modern idea un-

suited to this country where protection makes

it inexpedient and unnecessary to make many'

changes and impovements, what you want is a

good old-fashioned Rand drill or a Northey

pump, or a good . substantial steam hoist
;
they

may be rather expensive articles because the

import duty imposed to protect us from the

pernicious influence of modern thought and the

improvements of the rest of the mining world,

makes it more expensive to manufacture them

here, and we really are too busy reaping easy

profits to be bothered with a first-class machine

like the one you ask for ; we can of course make

you a separator if you must have one because

we are engineers and can therefore make all

kinds of machinery as we have taken care to

point out to the Department of Customs.

It will take some time to do this, however, as

we have not given much special attention to

separators and it will be costly and may not

be quite successful at first, therefore do you not

think you had better take something else in-

stead?"

Seriously, let us look at the matter in a matter

of fact light and see if according to their own

statement the manufacturers have anything to

complain of.

Miners in Canada find it more convenient to

buy machinery made here if it is what they want,

because it can be inspected before purchase and

manufacturers cannot complain of want of cus-

tom hitherto. What the miners, however, claim

as their right is that they shall have that class or

kind of machinery which they want, and which

is not manufactured in this country, duty free.

As to any technical difficulty in determining

the " class or kmd " manufacturers have certainly

nothing to grumble about.

It is well known that the General Mining

Association of Quebec has since its formation

always encouraged the membership of manu-

facturers, and it cannot be denied that they are

already well represented and have had a powerful

voice in its deliberations on all subjects.

At the quarterly meeting held in Montreal on

the 7th April, 1893—Capt. Adams presiding

—

when the importation of mining machinery was

thoroughly discussed, there were present many

representatives of the mining machinery industry

noticeably, Mr. F. A. Halsey, of the Canadian

Rand Drill Co., Sherbrooke ; Mr. John M.

Jenckes, Jenckes Machine Co., Sherbrooke ; Mr.

Gillman, of the IngersoU Rock Drill Co., Mont-

real ; and others. It was moved by Mr. B. T.

A. Bell, secretary of the Association, and second-

ed by Mr. John Penhale :

"That a special committee representing the

mineral operators of the province, consisting of

Mr. John Blue, Mr. J. Burley Smith, Mr. Geo.

R. Smith, Mr. S. P. Franchot, and himself, with

an equal number of gentlemen representing the

manulacturing interests of mining machinery in

Canada, be appointed to frame a statement of

mining machinery not manufactured in Canada,

and that the said statement be submitted to the

various Canadian Mining Associations for

approval, before being finally submitted to the

Department for official reference."

This joint committee of machinery manufac-

turers and mineral operators met at Sherbrooke

on the 12th May, 1893. There were present

:

F. A. Halsey, J. M. Jenckes, J. S. Mitchell,
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J. Burley Smith, L. A. Klein, John Blue, F. P.

Buck, B. T. A. Bell, B. Rising.

" After discussion, the secretary submitted an

elaborate statement, showing the various classes

and kinds of machinery known to be made m

Canada, together with those which were known

not to be made and which were being imported.

He stated that a circular had been addressed to

every machinery manufacturer in the Dominion,

asking them to furnish particulars of their manu-

factures, and that an invitation had been sent to

each to send representatives to this meeting.

The information given in response to these cir-

culars had been embodied in the • statement

which he thought was fairly complete. Messrs.

Halsey and Jenckes, mining machinery manu-

facturers of Sherbrooke, made objection to

furnishing the department with any statement

showing machinery that was not manufactured,

claiming that a statement of what was made

would serve the purpose equally well. After dis-

cussion this was agreed to. The committee then

proceeded to discuss the statement of machinery

made, which, after some alteration was adopted,

and the secretary was authorized to forward it to

the Mining Society of Nova Scotia for its en-

dorsation prior to the meeting of the Association

on July 5th, 1893."

Now the writer in the Canadian Manufactnrer

complains—"that such list has been prepared,

and has been submitted to the Government, and

that it has been drawn up entirely in the interest

of users of mining machinery with a view to

making the construction of the law which has

hitherto been quite general, absolutely so."

This is most unreasonable as it is shown by

the foregoing that the manufacturers on the

appointed committee repudiated the list of ma-

chinery not manufactured, and substituted that

of machinery manufactured in Canada, and the

accepted list is the one which they preferred

and agreed to in comriiittee, and indicates

clearly that the manufacturers do not want to

meet the miners in the same Hberal spirit shown

by the latter, and that they would tax all the

mining machinery if they could, and that, un-

restrained, their short-sighted cupidity would do

its best to destroy the industry by which they

live.

No reasonable man would deny the useful-

ness of a Rand drill, a Northey pump, or the

acknowledged excellence of the Ingersoll-Ser-

geant coal cutting machine ; but all these have

their limit of utihty, and if miners consider some

other kinds and makes are an improvement,

are more modern, or have advantages not pos-

sessed by those made in Canada and are

practically necessary to enable them to compete

with the mines of other countries, and they are

not made here, then they have an undoubted

right to import them free of duty according to

the recent Act of the Dominion Government,

which desires to foster all her industries and

not one particular class only.

Gypsum Production in Nova Scotia

during the year 1893.

This industry appears to have kept in the even

tenor of its way, and there is little to note beyond

the depression due to the dullness of the principal

market, the United States.

The output to the close of the year is, so far

as information can be obtained at the time of

writing, in round numbers 160,000 tons. This

does not include about 5,000 tons used locally

for house work and for fertilizers. The export is

principally to the United States. The district

having a practical monopoly of the export trade

is that of Windsor. A few miles from the town

on tide water is a large quarry controlled by the

Messrs. Dimock, of Windsor. This quarry is

connected by a railway with the wharf, and is

very favorably situated for working. Other

smaller quarries are found at Walton, Cheverie,

Newport, Hantsport, etc., in this vicinity.

During the past season a small quarry has

been opened at Parrsboro', on the Bay of Fundy

and a few hundred tons shipped to the States.

There is a mill near Truro which supplies a

considerable local trade in fertilisers.

In Pictou and Antigonish counties a very

limited amount is used locally. Passing to Cape

Breton the quarry at Lennox Passage returns

about 6,000 tons shipped, it is stated, principally

to New York.

The Victoria Gypsum Company near Baddeck

mine a very superior grade of plaster. Their

shipments are in the vicinity of 20,000 tons.

Small lots were shipped from Port Hood. .\t

Mabou quite extensive operations have been

carried on by the Mabou Gypsum and Coal

Company. The returns for the first nine months

of 1893, show shipments of 11,700 tons of

plaster, and of 27,000 bags of fertilizer. Good

shipping wharves have been built here and it is

anticipated that there is a good opening for the

purpose of manufacturing gypsum fertilizers.

As is well known the quantity of gypsum in

Nova Scotia is smiply inexhaustible. The finer

and whiter quahties are abundant, and preferred

for shipping. The other soft varieties are equally

good for agricultural purposes and are more

commonly met with. It is surprising that the

beneficial qualities of gypsum as a vehicle both

for manufactured fertilizers, as well as for con-

stant use in stables, etc., for compost is not

more widely recognized. Its capabilities for

retaining liquid and volatile constituents of

manures are unsurpassed, and it is in itself

directly beneficial to many soils. In France

these uses are well understood and acted on.

The production of gypsum in England is

limited and is stated to be decreasing annually.

The prices there per ton are such as might under

favorable conditions of freight permit of ship-

ments from Cape Breton.

The Iron Industry of Nova Scotia, 1893

During the past season the business of this

industry has been advancing steadily and surely.

At Londonderry work was continued as usual.

Explorations in the immense territory con-

trolled by this company have shown extensions

of the ore deposits, calculated to ensure ore

supplies for some time to come. The Torbrook

ore has continued to give satisfaction. There

has also been the usual amount of spathic ore

calcined, and the Brookfield limestone quarry

has been worked for flux.

Late in the fall the Pictou Charcoal Iron

Company resumed work, having secured the

additional capital required to fairly launch their

enterprise. There is no doubt that the brand

of this company will soon have a well recognized

value, as their appliances and material are

calculated for the production of a first-class

charcoal pig. The prospecting work of this

company has resulted in the location of a valua-

ble deposit of brown hematite on the head

waters of Sutherland's River, in a locality not

generally considered likely to contain this ore.

The New Glasgow Iron, Coal and Railway

Company may now be said to be in good

running order. The difficulties inherent in

starting a blast furnace in a new district appear

to have been overcome. The question of fuel,

ore, flux, mixtures, etc., appear to have been

solved, and for some time past the furnace has

been running on pig for the New Glasgow Steel

Works, and it is proposed to also give considera-

ble time to the production of foundry pig. It

is anticipated that there will be ample employ-

ment for the furnace. It is specially pleasing to

learn that the supplies for the steel works can

be procured locally. The mines and railway of

the company are now completed and in good

working order. The company's railway runs

from Hopewell to Sunny Brae, a distance of 12

miles. It is to be hoped that no distant day

will see the extension of this road some 35 miles

to Sheet Harbor, on the Atlantic coast. This

admirable haven open all winter would afford a

ready and short outlet for Pictou coal, iron

ore, etc.

Some exploration work was done on the Bart-

lett and Holmes areas, in Pictou County, and

the results have been confirmatory of the high

opinion expressed by Sir William Dawson and

others of the deposits of specular, limonite, etc.,

covered by these properties.

At Arisaig, Antigonish County, explorations

carried on during the past few years have shown

that there are numerous bodies of iron ore well

adapted for mining, from their size and accessi-

bility. A few hundred tons were mined by the

New Glasgow Iron, Coal and Railway Company

and tested at their Ferrona furnace, and found

to be quite satisfactory.

This district is close to shipping and railway,

and will be an important iron ore producer in

the future.

At Torbrook, Annapolis County, the only

mining operations are those of the Torbrook

Iron Company. Here the regular production

has been continued and the mine has been

placed in effective condition. The vein con-

tinues about six feet in width, of uniform quality
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and free from faults. Some explorations in the

district lying south and south-west of Torbrook

,

show that the extent of territory underlaid by

iron ore is much larger than has hitherto been

believed to be the case. As this locality is near

shipping facilities, and well provided with rail-

ways it should benefit by any change in the

United States tariff, placing iron ore on the

free list. The following figures will show the

amount of iron ore raised, and the pig made in

Nova Scotia during 1893 :

—

Tons.

Iron ore raised 89,000

Pig iron made 41,000

The Montagu Mine Disaster.

The sad accident at Montagu Mines, near

Halifax, N.S., which is mentioned in our Mining

Notes, and whereby four miners lost their lives,

is worthy of more than passing comment.

The direct cause of the disaster was undoubt-

edly a lack of correct information as to the ex-

tent of the old underground workings. The

property came into the hands of the Symon-

Kaye syndicate, a London corporation managed

by Mr. Alfred Woodhouse, in the summer of

1892. At that time, and for some time previous,

the property had been idle, and neither plans nor

information were on fyle or accessible as to the

extent or character of previous workings. We
believe we are correct in saying that Mr. L. J.

Boyd had made a mapfor the promoters' use which

purported to show these workings, but as they

were filled with water this map evidently could

only have been based on hearsay, and therefore

was quite unsuitable as a guide for future

workings.

Shortly after obtaining possession the local

management started to sink a new shaft about

190 feet west of an old one, called the Cooper

shaft (our figures are from the evidence given at

the Coroner's inquest), and ultimately a depth of

something over 100 feet was reached.

Some four months ago good quartz was struck

in this shaft, and since then work has been

pushed more vigorously. Levels running east

and west, at a depth of one hundred feet, were

driven, and a back stope started from the roof

of the east level. It was in this stope, as we

understand, that the best quartz was to be seen,

and the stope was carried up to a height of over

30 feet from the level at the time .of the accident.

It was in this stope also that the fatal shot was

fired at 8 a.m. on the morning of Dec. 28th.

From Boyd's plan it would appear that over 60

feet of solid rock intervened between the stope

and the old workings carried west from the

Cooper shaft ; as a matter of fact there could not

have been over 3 feet, as the hole fired was only

18 inches deep, breaking both ways and flooding

the new workings to a height of 28 feet in three

minutes time.

The question at once arises who— if any one

—was responsible for the accident? and were

proper precautions taken ?

While it has been said in some of the Hahfax

papers that there is no provision in the Nova

Scotia statutes for the fyling of correct under-

ground plans of gold mines, we think differently.

Sections 19 and 22, and sub-section 9 of Section

25, Chapter VIII., cover this accident with this

exception, that Sections 19 and 22 are applicable

only in case twelve persons or more " have ordin-

arily been employed beloiv ground" but Section

25 has no limitation as to number of employees,

and is therefore applicable.

That part of Sections 29 and 22 which applies

is as follows :

—

Sec. 19. When any mine is abandoned, the owner of

such mine at the time of such abandonment shall, within

three months after such abandonment, send to the office

of the Commissioner an accurate plan on a scale of not

less than two chains to one inch, showing the boundaries

of the workings of such mine up to the lime of the aban-

I donment.

Sec. 22. The owner, agent or manager of every mine

of coal, &c., &c., shall keep in the office at the mine an

accurate plan of the workings of such mine, * * also

the owner, agent or manager of all other mines in which

more than twelve persons are ordinarily employed below

ground, * * on or before the 1st day of April of each

year, shall furnish to the Inspector a correct plan or tracing

of the workings up to the 1st day of January then last past.

The question that first arises, therefore, is

whether the owner or owners at the time the

Cooper shaft workings were made, " ordinarily

employed twelve men below ground "—if they

did, by the sections above quoted, they are res-

ponsible ; if they did not, then these sections

cannot apply, but the Commissioner should see

to it that they are amended so as to apply in

future to all cases.

It is obviously impossible and unfair to expect

of the Inspector (who in his dual capacity of

Deputy Commissioner and Inspector is probably

the hardest worked man in the Government's

service), that he should look after all the small

workings going on intermittently here and there,

and procure and place on fyle maps of all such

workings. These maps should be made by the

lessees, and on them should fall the responsibility

of neglecting to furnish them, as is the case with

I coal lessees.

But when we come to sub-section 9 of Section

25 we have no limitation.s, it is one of the

" General Rules '' which are to be observed in

every mine. The Section reads as follows :

—

(9.) Where a place is likely to contain a dangerous

accumulation of water the working approaching such place

shall not exceed eight feet in width or height, and there

shall be constantly kept at a sufficient distance, not being

less than five yards in advance, at least one bore hole near

the centre of the working, and sufficient flank bore holes

on each side.

From the evidence given at the inquest it was

shown by the foreman (Savage), that water had

been coming in heavier than usual for a week

before the accident, and that on the morning of

the accident it was running in faster than usual,

and that 24 hours previous a hole that was fired

shifted the course of the water from the foot wall

seam to the hole.

From the published accounts in the Halifax

.papers, it is evident that some of the workmen

were afraid of the danger impending, and that

more than one miner quit work because of appre-

hension of the mine being flooded.

Under these circumstances it would certainly

appear that there was knowledge of "a danger-

ous accumulation of water," and as the inanager,

Mr. AVoodhouse, had been in this country " two

years and three months," he should have known

of this statute and have given orders for the

necessary bore hole to have been carried in all

faces working towards the old ground.

We do not hesitate to say that good mining

practice, without the statute referred to, would

always keep a long bore hole ahead in approach-

ing ground that was known to be worked out

full of water.

We are reminded also by the Halifax Herald

that Mr. Woodhouse came to Nova Scotia v/ith

quite a flourish as to his previous experience and

great ability. While we do not say that Mr.

Woodhouse's neglect was directly or indirectly

the cause of this disaster, we do say that the

course he pursued was not that which an ex-

perienced or capable mining engineer would

have followed.

The lesson of the disaster, not alone for Nova

Scotia, but for all the other Provinces of the

Dominion, is to look to their statutes regulating

mining, and see to it that there is embodied

there regulations making the periodical correc-

tion of all maps of underground workings obli-

gatory under heavy penalties. Also making it

obligatory on every mine owner to furnish such

maps of his property, and on the mine's oflScials

to properly record such maps that they may be

available to subsequent owners.

The gold fields of Nova Scotia have had many

desultory and isolated openings made, and the

main districts have been more or less continu-

ously worked for over 30 years, therefore it is

practically impo.ssible to obtain plans of all the

underground workings. But it is not impos.sible

to collect data regarding most of the work that

has been done, and one way to make this avail-

able was shown in a paper recently read by Mr.

John E. Hardman, before the Mining Society of

Nova Scotia, on " Government Aid to Mining."

Such maps as are suggested in that paper would

record the best available data, and would furnish

a foundation to which each subsequent year

would add its story. The cost to the govern-

ment would not be great, but whatever the cost

this disaster demands that no tirne should be

lost in collecting and recording in some way or

another all the data that can now be gleaned by

disinterested parties from the men who formerly

worked in these mines. Many of these men are

getting old, others are leaving the country, and

in a few years' time none of them will be avail-

able to tell his story.

EN PASSANT.

Owing to an unusual pressure on our columns,

our usual yearly review of the progress of gold

and coal mining in Nova Scotia has been laid

over until the February issue.
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Mr. Robert Archibald, M.E., has heen ap-

pointed manager of the Joggins mines of the

Canada Coal and Railway Company at Joggins,

N.S. Mr. Archilbald is an experienced colliery

manager. He comes from the Carron Company

of Falkirk, Scotland.

Mr. Wm. Blakemore, M.E., of Cardiff, a Past

President of the National Association of ColUery

Managers, has received the appointment of assist-

ant to Mr. David McKeen, M.P., Resident

Manager of the Dominion Coal Company at

Glace Bay, CB.

Mr. John Blue, of the Eustis Mining Com-

pany, Capelton, the new President of the General

Mining Association of the Province of Quebec,

is one of our most successful and highly esteemed

mining men in the Province of Quebec. A

Scotchman by birth and training, he has been

for many years engaged in exploiting the enorm-

ous body of copper pyrites at Capelton. The

Eustis mine may safely be said to be the banner

mine of the province, the ore deposit extending

laterally for over two miles, and in depth on the

slope of the vein to over 2,000 ft., while at the

lowest point, at last report, the ore body is as

strong and as solid as ever and has every appear-

ance of continuing so for an indefinite depth.

Since it was first opened the Eustis mine has

produced about half a million tons of ore and in

all liklihood it will produce as much more and

probably be a long way from being worked out

then. The portrait of the new President pub-

lished in this issue is from a photograph by

Presby, Sherbrooke, Que.

Mr. Ian Cameron, manager of the Dominion

Mineral Company, Sudbury, another Scotchman,

by the way, has gone to the old country for a

brief holiday.

The mining associations of the country have always

kept the interests of the home manufacturers in view, and

some of the best plants in Canada to-day are fitted with

Canadian machinery wherever that machinery can be

supphed, and such plants contain of American manufacture

only such machines as are not, and at the present time

cannot be, made here.

One might go further, and show the illogical nature of

this article in the Manufacturer, as for example :
" If a

foreign manufacturer establishes a branch of his works in

Canada, or a Canadian manufacturer engages in such an

enterprise, then he is handicapped by this free foreign

competition," which means (if it means anything) that if

the Worthington Co. come to Canada and make the

Worthington pump here, they then will be handicapped

by " free foreign competition," though just how the

Worthington pump is to come in free, if it is made here,

the Northey pump man doesn't explain !

DURHAM.
Halifax, January 28, 1894.

CORRESPONDENCE.

Free Mining Machinery.

To the Editor of the Review :

giR In the December number of the Canadian

Maniifacturer appears an article under the heading of

" Mining Machinery," the manifest object of which is to

boom the Northey pump, although the writer would have

it appear as applying to all mining machinery. There are

so many mis-statemcnis of facts, and particularly in refer-

ence to the action of the mining associations in asking the

Government to be more exphcit in the wording of the Act

that some reply becomes necessary.

In the first place the mining associations referred to are

the General Mining Association of the Province of Quebec

and the Mining .Society of Nova Scotia. During the past

year both of ihe.';e associations have united in their efforts

to have uniform rulings at all ports of entry in regard to

the importation of mining machinery, and with that end

in view have endeavored to make up lists of such

machinery as is entitled to free entry under item 983, and

also have urged a better working of the language of the

Schedule that there might be no ambiguity and no chance

for misinterpretation.

As to the Mining .Society of Nova Scotia, I speak

whereof I know when I say that all the leading makers of

mining machinery in that province are members of that

society, most of them attend the meetings regularly, and

most of them were represented upon the committees

which have had this matter in hand and which framed the

lists which, with the concurrence of the Quebec Associa-

tion, was forwarded to the Hon. Minister of Customs.

Tbesc irrjiufatti u r.-. do not oppose the free importation

of such mining mathuiery as is not made in Canada ;
on

the contrary, it is safe to assert that soriie such importa-

tions have brought them increased business, from the

duplication of some machines and the renewal of wearing

parts in others.

FOURTH ANNUAL GENERAL MEETING

OF THE

General Mining Association

Of the Province of Quebec.

The Fourth Annual General Meeting of the General

Mining Association of the Province of Quebec, was heH
in the new club room Windsor Hotel, Montreal, on Wednes-

day and Thursday I ith and I2th January. The attendance

being uiie of the largest since the organisation of the

Association.

The following, among others, were present :

—

John Blue, Eustis Mining Co., Eustis, Qiie.

George R. Smith, Bell's Asbestos Co., Thetford Mines.

Capt. R. C. Adams, Anglo-Canadian Phosphate Co.,

Montreal.

H. J. Williams, Beaver Asbestos Co., Thetford Mines.

Dr. F. D. Adams, McGdl University, Montreal.

E. D. Ingall, Geological Survey, Ottawa.

E. A. Barlow, Geological Survey, Ottawa.

Prof. W. A. Carlyle, McGill University, Montreal.

George E. Drummond, Canada Iron Furnace Co.,

Montreal.

T. J.
Drummond, Canada Iron Furnace Co., Montreal.

J. .T McCall, Drummond, McCall & Co., Montreal.

John J. Drummond, Canada Iron Furnace Co., Radnor.

John J.
Penhale, United Asbestos Co., Black Lake.

W. T. Costigan, Cyclone Pulverizer Co., Montreal.

E. B. Haycock, Star Gold Mine, Ottawa.

F. P. Buck, Dominion Lime Co., Sherbrooke.

Col. Lucke, Beaver Asbestos Co. , Sherbrooke.

F. A. Halsey, Canadian Rand Drill Co., Sherbrooke.

J. D. Sword, Ingersoll Rock Drill Co., Montreal.

|. Burley Smith, British Phosphate Co., Glen Almond.

Daniel Smith, Hamilton Powder Co., Brownsburg.

Dwight Brainerd, Hamilton Powder Co., Montreal.

J.
T. Donald, M.A., Montreal.

A Dick, Joggins Mines, N.S.

Graham Fraser, New Glasgow Iron, Coal and Railway

Co. ,
Ferrona, N .S.

John F. Stairs, M.P., New Glasgow Iron, Coal and Rail-

way Co., Halifax.

A. W. Stevenson, C.A., Montreal.

W. S. Gardner, Machinery Supply Co., Montreal.

Fritz Cirkel, M.E., Ottawa.

B. T. A. Bell, Editor Canadian Mining Review,

Ottawa.

James King, M.L.A., King Bros., Quebec.

Hon. E. J.
Flynn, Commissioner of" Crown Lands,

Quebec.
And the following mining students at McGill: Messrs.

Cole, Lambert, Whiteside, Archibald, Van Barrie-

veld, Hart, Givillaun, Featherstone, Wilkins, Ask-

with, Rutherford, Webb, Adams and Green.

A. Leofred, M.E., Quebec.

Financial Statement.

Mr. A. W. STEVENSON, C.A., submitted the finan-

cial statement for the year which showed the total receipts

to have been $2,406.42 and the expenditure $2,269.55,

leaving a balance in hand of $136.87.

The SECRETARY briefly referred to the marked in-

crease in the membership during the past year, the interest

that had been taken in the various meetings and excursions,

particularly the proceedings of the International Mining

Convention, held at Montreal during the week beginning

2lst February, when the Association welcomed as its

guests the American Institute of Mining Engineers, the

Mining Society of Nova Scotia and the Ontario Mining

Association. The many papers which had been sub-

mitted had been of an exceedingly valuable character,

and had done much, not only to extend their own know-

ledge, but also he hoped to attract the attention of the

people and capitalists at large to the field for investment

in mining open to them in their province and througtout

the Dominion.

The Late Mr. W. Hall Irwin.

On motion of the Secretary the following resolution

was adopted :

"The members of the Association having learned with

profound sorrow of the untimely death of Mr. W. Hall

Irwin, a valued and highly esteemed memberof the Council

;

Be it resolved : That a minute be entered in the pro-

ceedings of this Annual General Meeting recording the

sense of loss sustained by the Association and the mining

industry of the Province, the welfare and interests of

which he had done so much to promote and further by

his integrity, energy and enterprise."

New Members.

The following were elected members of the Associa-

tion :

J. D. Sword, M.E., Montreal.

W. E. C. Eustis, Boston.

A. W. Morris, M.L.A., Montreal.

Amendments to Constitution.

The following amendments and additions to the Con-

stitution were adopted :

—

Section jo.
'

' The President shall not hold office for

more than two consecutive years, but shall be eligible for

re-election to that office after an interval of a year."

Section 12. "All officers and members of Council

shall retire annually, but shall be elegible for re-election.

"

Section VI/. "When the proposed Candidate is elected,

the Secretary shall give him notice thereof according to

Form " B," but his name shall not be added to the list

of members of the Association until he shall have signed

the Form C in the appendix."

Section XVI. "General meetings for the reading and

discussion of papers and for the transaction of business

shall be held once in every four months in each year, at

such time and place as the Council may determine.

In the absence of the Hon. George Irvine, Q.C., Presi-

dent, Capt. R. C. Adams, Montreal, presided.

The Secretary read the minutes of the last Quarterly

General Meeting, together with those of recent meetings

of the Council, which were confirmed.

Affiliation of Mining Students.

The SECRETARY stated that at one of their Council

Meetings the question of affiliating the McGill Mining

Society, which was an organisation of the mining studerits

attending the lectures at McGill University, had been dis-

cussed, and Mr. Carlyle had written to say that the matter

had been favorably entertained by the students. On m jtion

in was decided to refer the matter to a meeting of Council

to determine upon a basis for such affiliation.

A Canadian Mining Association.

The SECRETARY stated there was a very favorable

disposition among many of the members towards the

incorporation of the existing mining organisations into

one strong body, which while representing the Provinces

would be thoroughly representative of the mining interests

of the Dominion. Certain prominent members of the

Mining Society of Nova Scotia were also strongly in favor

of such an amalgamation.
_

.

The CHAIRMAN—The idea is a capital one and

I think that we should make a move towards carrying it

°"mr h. A. HALSEY was heartily in sympathy^ with

such a move. The Council, he thought, might draw up

a proposition and submit it at their meeting on Thursday,

it could then be left in the hands of a sub-committee to

enter into negotiations.

On motion the matter was referred to Council to

report.

Election of Officers and Council.

The meeting then proceeded to elect officers and

Council, the various ballots resulting as follows :—

President :

John Blue, Eustis Mining Co., Capelton.

Vice-Presidents :

J. Burley Smith, British Phosphate Co., Glen Almond.

George E. Drummond, Canada Iron Furnace Co.,-

Montreal.

F. P. Buck, Dominion Lime Co., Sherbrooke.

Col. Lucke, Beaver Asbestos Co., Sherbrooke.

Council :

James King, M.L.A., King Bros., Quebec.

"Capt. R. C. Adams, Anglo-Canadian Phosphate Co.,

Montreal.
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F. A. Halsey, Canadiin Rand Drill Co., Sherbrooke.
S. P. Franchot, Emerald Mining Co., Buckingham.
Hector McRae, Electric Mining Co., Ottawa.
R. T. Hopper, Anglo-Canadian .\sbestos Co., Mont-

real.

J. J. Penhale, United Asbestos Co., Black Lake.
George R. Smith, Bell's .\sbestos Co., Thetford Mines.
Fritz'Cirkel. M.E., Ottawa.

T> easttrer :

Mr. A. W. Stevenson, C.A., 17 St. John St., Montreal.

Si\-retary :

Mr. B. T. .\. Bell, 17 Victoria Chambers, Ottawa.

To Meet in Quebec.

After discussion it was unanimously resolved to hold
the ne.xt meeting in ihe city of Quebec during the first

week in Tune.

The meeting then adjourned.

EVENING SESSION.

The members reassembled at eight o'clock, Mr. John
Blue, President, in the chair. The club room was
crowded, there not being seating accommodation for all

present. The first paper was :

The Diamond Prospecting Drill in Mining Canadian
Phosphate and other Irregular Deposits..

Bv J. BfRLEv Smith, Glen .\lmond, Que.

It is generally held that the diamond drill is not of the
same utility in prospecting and determining the position
of irregular deposits as it is in minerals of more regular
occurrence.

This is more from the fact of the great results achieved
in determining accurately the area, extent and depth of
regular def)osits scientifically located, than failure to dis-

cover the position of acknowledged uncertain deposits.
However great the service rendered with regard to

regular deposits, it will be rememliered that ihe value of
the diamond drill as a prospecting tool became first

properly appreciated from the remarkable discoveries
made through its use in the great hematite deposits of
North Lancashire and Cumberland, England.

Deposits, which from their apparent fitfulness and
irregularity had been worked only on a small scale, and
as mere surface pockets occurring here and there over a
considerable area of ground, .and abandoned when appar-
ently exhausted, until the boring operations of a few
enterprising proprietors taught the lesson that, although
the character of 'he ore seenied irregular, similar deposits
occurred at much greater depths, and of much greater
magnitude, the irregularity, scientifically considered, being
'out another form of regularity and the peculiar order in
which these deposits were to he looked for.

Subsequently, and chiefly owing to the use of the pros-
pecting drill, these mines have been worked to a very
great depth, and much more extensively, turning out
annually many hundreds of thousands of tons.

Am] the great number of successful results of recent
years in such depo.sits, in all parts of the world, appears
to indicate that the diamond drill is of even greater utility

in prospecting these than in the more regular minerals
referred to.

The very irregularity which makes some kinds of mining
-,0 uncertain shows the necessity of traversing and search-
ing the zone of occurrence in many direclions by some
method much more rapid and less costly than by shafts
and tunnels, and a tool like the diamond drill, capable of
drilling from 20 to 40 feet per day and bringing out cores
of the material passed through, seems to fulfil, in a great
measure, these required conditions.
Through its use, prospecting of a mineral property can

be exhaustively and reliably carried out in a few months,
and cross sections delineated, showing the unmber and
.ize of the deposits, from the plotted profiles of which the
quantity of ore contained may be approximately calculated,
showing if the quantity discovered is large and near
enough to bear the greater expense of sinking a shaft or
driving tunnels to reach it.

Thus, by the expenditure of a few thousand dollars in
the prospecting machinery and the cost of the necessary
boring operations, the owner of a property is able figur-
atively to cut his property into .slices and see what is

inside. The accuracy of which depending, of course, on
the number of cuts made.
And, instead of risking a large sum in the purchase of

a costly permanent plant and machinery to begin active
mining operations for a mineral only doubtfully believed
to exist, it may be ascertained by a properly arranged
system of Ixjrings (practically constituting an approxi-
mately accurate underground survey showing the extent
and location of detached and irregular deposits) whether
it is advi.salile to lay out money in plant at all, or how
much, and even if it is advisable to mine a property
or not.

If valuable the very best machinery can be laid down
without hesitation or risk for the most economic method
of sinking or driving to and winning the mineral when
reached.

At the same time an approximate knowledge of the
quantity, making it feasible to determine in advance all

the questions of transport and annual yield, the laying
down of tramways and and the transport generally and
the use of available water or other gratuitous power to

the best advantage.
Negotiations for sale or purchase would also be much

simplified from the fact of the real value of the mining
estate being established, the cores of mineral and country
rock, with the accompanying chart and sections being
the best evidence of the character of the property.

In mining phosphate of lime in Canada the prospecting
drill is certain to prove of the greatest possible service.

It is now pretty clearly detnonstrated by those eminent
Canadian geologists who have earnestly investigated the
phenomena of occurrence of this peculiar mineral, that it

is found, with rare exceptions, in detached masses or
pockets sometimes resembling veins, in masses of pyroxene
which originally considered as interbedded portions of
the structure of the Laurentian rocks, are now generally
acknowledged to be intrusive dykes, probably connected
with the basic erruptions of .\rchean .date.

\ ery recent observations made in the actual mining of
phosphate corroborate in a remarkable way these con-
clusions, and give at once a basis from which to start in

searching for the mineral.

The question of irregularity and uncertainly of the
phosphates are not disposed of, but the occurrence and
form of the pyroxene are shown to be not irregular and it

may be easily recognized.

It is well known that these pyroxene zones, belts or
bands, or whatever name they are distinguished by, are
readily found and their Ixiundaries clearly defined.

(Granting this it will be seen that the field of operations
for the diamond drill prospector is not unduly large, and
that a comparatively few carefully selected bore-holes
will show if the zone is rich in phosphate or not, the
character of the deposit, rich or poor, generally prevailing
throughout, and if it is desirable to make further and
more conclusive tests, or proceed to another field without
loss of time or money.

If a number of vertical borings, placed at fixed in-

tervals with their situation carefully recorded on plan are
made and a proper register kept, together with the drill

cores brought to the surface, a number of accurate profiles

may be constructed, showing a faithful section of the
ground tested and whatever it contains. And if parallel
lines of borings l>e made at a convenient distance it will

be .seen that the area of these respective profiles multiplied
by the parallel distances apart will give approximately
the quantity of material lying between, whether of unpro-
ductive ground or a deposit of mineral.

My own experience in diamond boring in phosjihate
deposits has been confined so far entirely to underground
work, /.<•. in testing the ground in search of deposits lost

track of, or cut out, or new ones believed to exist, but I

am able to testify to the success attending those .borings

made and profiles taken which proved the existence of
several valuable deposits ; in one case fully corroborated
by the extension of a drift to it. And knowing the dis-

tance exactly, and the kind of rock intervening, we were
able to let the driving of this by contract and on very
reasonable terms.

I regret from the fact of our boring operations being
yet incomplete, that I am not at liberty to give full

figures and details, but hope on some future occasion to

return to the subject and publish a full account of this work,
which has proved valuable and interesting to me, and
may be of use to other phosphate miners.

I will therefore conclude with some description of the
machine in use at our mines, which has given the greatest

satisfaction, absolutely costing nothing in repairs during
the six months we have had it in daily use.

The diamond drill we have in use is the Bullock drill

and of the prospecting type, it is capable of boring holes

up to a ilepth of 1,200 feet, in hard rocks such as gneiss

or diorite it will bore at the rate of about 20 feet per day
of ten hours, and in phosphate, one foot in three minutes,
and it retiuires about four horse power to drive it

efficiently. It bores holes of 1 4^ in. in dia. bringing up a

core Iff in. dia.

The motive power is supplied by a pair of light and
compact trunk engines, fitted with slide valves of novel
construction, which permit the using of the smallest
possible part, and reducing the clearance to a minimum,
thus effecting a large saving in the use of compressed air.

It is light and portable and can be used with equal
convenience on the surface or underground, and will bore
in almost any direction.

It is unnecessary to give further particulars here and I

will therefore refer enquirers for more to the catalogue of
the makers.

Finally, however, I desire to express the opinion that

the diamond drill is equally useful in prospecting for

mica, graphite and all minerals of more or less irregular

occurrence.

As a mining tool in every day operations it is of the

greatest value—in testing ground ahead, in sinking,
driving or sloping, and it is not infrequently used in boring
blast holes as well.

Discussion.

The paper was ably discussed by Messrs. George R.

Smith, Capt R. C. Adams, W. A. Carlyle, F. A. Ilalsey,

E. D. Ingall, and the Chairman.

Mine Tunnels and Tunnel Timbering.

By Mr. W. A. Carlyle, Montreal.

Location—In the selection of the .site for the tunnel-
entry care is taken to choose a place (l) as easy as possible
of access liy trail or road, (2) but chiefly at the lowest
point, so that the greatest possible area of the ore deposit
may be worked over-head after the tunnel reaches it,

and at the same time be drained naturally of water, all

geological data having been sought out by surface ex-
amination and test-pits. Good and sufficient dumping
ground is also provided for, care being taken by survey
if at all doubtful, that the tunnel will be on the right
territory and that the waste rock on the dump will not
fall so as to trouble other property or block public roads,
or by any possible means incur litigation or impede future
mining operations.

Often in the early life of a claim to develop the
characte'r and value of the ore-body, a tunnel is run at a
point high up so as not to be at first of tr.o great length
and cost, but afterwards a longer tuimel is driven in at a
much lower level after the upper one has proved the claim
to be good, and enrich d the none to plentiful supplies in

the company coffers. Again a tunnel may sometimes be
profitably driven as from the other side of the hill or
mountain, so that its mouth will be in a most advantageous
position for connection with an aerial wire-rope tramway,
by which arrangement although the first cost will be
more, the cost of transport of ore from the stope to mill or
railroad will be so lessened as to quickly repay the extra
initial outlay. For this reason it may be wiser to use a
tunnel instead of a shaft, even if the latter is much the
more preferable for the mining of a deposit, and when
work must be done below the tunnel level. This is now
rendered very easy by sinking inclines and placing at their
head rapid and powerful hoists operated by electricity or
compressed air, and if water is encountered, pumps can
now be got that will do beyond peradventure, most effi-

cient work with either of these sources of power.
In all cases the tunnel must be run right straight for

the vein, and for this it may be well to call in the aid of
the surveyor whose directions should be then closely
followed, for if even a slight deviation is made, say to
work along softer ground, one's course is quickly lost

under ground and a queerly shaped tunnel is the result.

This direction is easily kept by lining in the miners with
plugs driven into the centre of the roof and plumb-bobs
suspended from them, or using stout screw-eyes in the
caps of the titiibering.

Dimensions—In metal mining tunnels 4}i x 7 ft. for

single track, and 8 x 7 ft. for double will be amply large
when no timbers are used, but with tind^ers 4X ft. in
the clear for single, and 7% x 6% ft. for double will
permit the ea.sy haulage of much material, but still be none
too large. In a small cheap prospecting tunnel 3^ x 6
ft. will suffice.

Grade—The best average grade in good work is 6 in.

per 100 ft., giving a rapid fall for water and equalizing
the work of taking out fulls and returning the empties.
A I per cent, grade common in levels, with a good track will

permit a trammer to ride out but he will have a heavy push
back especially with iron and timbers. .Miners left alone w ill

quickly work in a sleep grade, they will never run level,

and in good work the grade is easily kept by using a 16 x
20 feet straight-edge cut to the proper inclination and a
spirit level, laid along the mudsills, and checked with
level and rod every loo or 200 feet, for 6 in. per 100 feet

too much grade in a 1000 feet means 5 feet less of stoping
ground.

Equipment—In developing a claim by tunnelling the
least amount of equipment is required. If the work is to
be done with the very least outlay of money a sitiall stout
shed or blacksmith shop is erected over or near by the
entry and fitted up with forge, anvil, bench, vises and
sufficient appliances to keep all the mining tools in good-
condition such as drills, hammers, shovels and picks,
and also with such supplies necessary for repairing the
cars. Often all the blacksinith work is done by one of
the miners working part-time in the shop, but if one man
is needed just for this work, during spare hours he may
be engaged in building more cars using bot-wheels, or
else in cutting out mine timber setts. In more extensive
work where machine drills are u.sed, a simple and not
expensive engine house is built, say 40 x 40 feet, divided
into (i) the compressor room in which are a 4 x 6 drill

compressor, the receiver and two steam pumps, one for
boiler feed the other for supplying cold water to the comp-
ressor, (2) coal bunkers, (3) a small store room, and (4) the
rest of the building has a sufficient boiler, a large bench with
vises, tools and fittings for repairing the air drills, etc.,

and also a small hand drill. Around near the boilers are
benches and books for the miners' use, warmed in winter
by the exhaust steam. At a very large tunnel-working in
Colorado often to be referred to, and in which the writer
worked, the cost of such an engine house thus supplied
was $8,700, while another $1000 was spent on two
other buildings, a well equipped blacksmith shop and a
timber shed on either side of the track near the tunnel
which was double tracked and driven 6,000 feet at a cost
of $125,000, with such an equipment, the first 3940
feet taking exactly two years to accomplish, being de-
layed by hundreds of feet of tremendously difficult and
dangerous ground.

If two drills are being used a third should be kept^ in

the shop, also a good supply of track-iron, piping, sharp
drills, etc, trying to anticipate always any wants that
otherwise might delay work. If good water power is

available excellent machines are now made by the using
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of which power, the cost of this kind of work can be

ereatly reduced. , , t i

As to houses and eating quarters for the men, I thmk

company money should not be spent on these as good

men can nearly always be got who are wilhng to work

and also to build their own houses or shanties. Jiven

the manager or superintendent should be content with

humble quarters if in a new region, until the mme

warrants more expense.
, , i- ,

Ventilatwi—W^han the tunnel is run a short distance

some means of conveying fresh air to the face must be

provided :— (I) By hand blower set up at entry and pipes

4 X s inches diameter ; (2) by a tight wooden box, i foot

square, running into the face and having its outer end

running up the hill to create a draught ; (3) by some

regular form of blower or exhaust fan, as the Root or

Baker, driven by water or a small steam engine, using

piping 8x12 inches diameter, spiral, welded and tight

loinls ; (4) by discharging compressed air at intervals as
^

found so successful in the large Pratolino tunnel Italy,

^,600 metres long: (5) or by perhaps the best and cheapest

method of all, i.e., using pipes 8 x 14 inches diameter,

with tight joints, running nearly to the face, introduce in

the pipe near the tunnel-mouth a Korting exhaust (made

in Philadelphia) which is about 3 feet long and the same

diameter as the pipe. To this conduct through a yi inch

pipe live steam of 60 to 80 lbs. pressure, or as usually

used, compressed air, which is allowed to blow off in the

exhaust in a direction towards the mouth, a vacuum tends

to form quickly behind the jet and at once a strong cur-

rent of air begins to flow along the pipe from the heading

and it is surprising how great is the efficiency of this

cheap and simple exhaust ventilator. I have often seen

in this big tunnel, with the air hose for two drills open to

supply more fresh air, an 8 inch pipe thus have the air

fresh and good in twenty minutes after the firing of 25

holes loaded heavily with dynamite. Of course as the

tunnel gets long, the air along it may get sluggish and

poor except near the heading, and as soon as possible

natural ventilation should be secured through another

connection with the surface, or the decay of the timbering

will be very much more rapid. In using the drills the

exhaust air from them is aiding very materially but this is

not enough in itself alter the work is 800 or 900 feet

long.
,

Drainage—In cheap work, even m very good work, it

a large flow of water has not been anticipated, water

when struck is allowed to flow out over the floor, planks

being laid between the rails to keep the men's feet dry,

but this is a wet, dirty way, especially near the entry in

winter time. Much better is it, remembering that water

is almost a certainty, to prepare to confine it in a trench

or small box along the side, or if a large flow may be ex-

pected, to put in water boxes from the first under the

centre of the mud-sill (Figs. 4-7) at very little extra cost,

such a box 12 x 16 inches, with >^ % fall, safely carrying

2,000 gallons per minute. I have seen a torrent pouring

from a tunnel when it was then necessary to make the

timber sett higher to permit the putting in for the tracking

of a second sill 12 x 14 inches, above the mud-sill, just

such as is seen in the Sutro tunnel of the Comstock.

I/hii/n'/iaNo/i—Around where the miners are at work,

as at the face, the paraffine candle is by far the best illu-

minant, as it can be put anywhere and does not vitiate

much air as do the foul-smelling, dirty coal oil lamps or

torches that must be used in very wet places. The

electric light is of course most efficient for permanent

lighting, all wires being well insulated and the lamps

usually with a wire mask, but no key for turning on and

off the current. These protected incandescents can be used

at the face, but are not as convenient as the candle in a

miner's stick.

Explosives—In tunnelling only some form of dynamite

or giant is the explosive used, giant No. I or 75 % nitro-

glycerine being used in the centre cutting holes, where a

concentrated effort is required in blowing out this central

wedge of rock, while in the following or side holes when

greatest efi"ect is gained by spreading the energy of the

blast over more space, giant No. 2, or 36 to 45 % strong

is used, lower grades being discarded in all such work.

These explosives, bought at a cheaper rate when in a con-

siderable quantity, are best stored in a small vault or room

excavated from one side of the tunnel near the entry, well

boarded up and floored so as to be perfectly dry, with

double doors, one locked, and good ventilation. Here it

will be safest from any harm, as fire, lightning or mischief

and liable to freeze only a little. The boss should pre-

pare the cartridges, knowing just about the number of

sticks needed, and then take them in at loading time

when he sees that this important part is properly executed.

In small work the miners usually carry in the necessary

powder stuck down in their boot-leg and fire the holes as

soon as ready.

In thawing out giant, which by the way should not be

kept too long in stock, or over l }^ years, some simple

arrangement is easy if there is a steam engine where a

small box can be heated by the exhaust or live steam, but

if a large amount is being used daily, it may be better

to have a small house 6 x 6 ft., wdth racks for holding the

stacks and trays of sawdust beneath, all heated by steam,

and with a good supply of powder thus kept ready the

cartridges can be safely made on a broad shelf opposite a

window, without running the chances of danger always

liable if this work is done, say, in the engine room.

With a small Brunlon fuse nippers cartridge loading is

done much better and quicker, as with the nippers the

fuse is cut square off and compressed so that it slips easily

and snugly into the fulminate end of the cap, which is

then fastened tightly on by an incircling squeeze from

another part of the same tool.

Firing—\{ the tunnel is being driven by hand drilling,

the shots are always exploded by simply snuffing or igniting

the fuses with the candle, but with air drills the battery is

much used, first firing the centre cutting holes and then

the remainder, although if the timbering is kept close up

to the face, this method is found to be harder on it, and

for very good reasons many superintendents prefer light-

ing the charges by hand, making the fuses of the centre,

or over, or undercutting holes shorter, so as to fire first

and give the other shots their maximum efficiency. In

this large tunnel where the driving was hard and fast, the

battery was used for some time, but returning to hand

firing it was found more satisfactory, as the preparations

for shooting were quickly made, the rotation of shots was

nearly controlled, the timbering not nearly as badly ham-

mered up, and the number of missed shots small. These

missed shots were easily set off' by carefully cleaning out

the hole nearly to the charge by the man who loaded it,

and then inserting a small cartridge of a new fuse and half

a stick that seldom failed to detonate the original charge,

the ventilating exhaust described quickly drawing off the

hot, smoky air, thus delaying work but a httle. Such

shots must be very carefully watched, especially if a large

number has been exploded, for should the drill strike one

that has been overlooked a bad explosion wdl ensue.

One of the superintendents of this tunnel, afterwards m
another mine, was caught in just this way while going his

rounds, and on stepping up to the machine just as it struck

the charge the man had neglected to notice had not

exploded.
Tunnelling is begun by making a good en trance,

if in rock, by putting in a strong well-cut set of timbers

and a good door or gate ; if in wash, by clearing away at

once all loose stuff' and timbering or walling up the

approach to the opening to prevent caving in of the banks

after heavy rains or in spring. For the first 100 feet or so

wheelbarrows may be used for taking out the waste which

at first is disposed of in levelling up outside and preparing

for the tracks to the dump. Timbering will be needed

until well into the rock, and usually close lagging, as

water working through the wash would otherwise bring

much soft stuff into the tunnel, besides the timbers are

best kept close up to the face to forestall much unneces-

sary excavation, and to bar against the accidents liable in

this often dangerous material.

The putting in of good solid tracking from the first will

soon repay the extra cost, as it is surprising how the pro-

gress is increased by the use of good cars and tracks,

when the maximum work can be got out of the trammers

and the horses or mules, and vexatious and expensive

delays caused by cars leaving the rails reduced to a mini-

mum. The rails of at least j6 lbs. per yard, but prefer-

ably 24 lbs., are laid on the mud-sills or on stout ties 4

feet apar, and ballasted between with waste to make a

good footway, or else planks are spiked down between

the rails .that have an 18 or 20 inch guage carefully set.

In this big tunnel 36 lb. steel rails made a firm steady

track over which with V^ % grade a 900 lb. mule easily

pulls in a train of 12 or 15 heavy steel cars or trots out

with the same loaded with 12 to 20 tons of rock or ore, a

brake being necessary to control when going out.

.Steel cars holding ^ to I >^ tons of rock and with the

wheels running loose on the axles are generally used but

if much wet gritty stuff' is being carried out that dripping

down quickly cuts the axle bearings. This rapid and

very harmful deterioration can be checked by putting on

self-oiling wheels that are now made in a simple manner

to protect such bearings. As the bottom of the car box

is the first place to wear out from the constant fall of rock

and this is an awkward place to patch or renew, the

blacksmith should fit in the new car a false bottom of I

inch pine and A inch boiler plate bolted to the floor of

the car which will protect the car itself and can be quickly

replaced when worn out. Such details greatly lengthen

the life and also reduce the cost of the rolling stock

besides decidedly improving the efficiency. In a double

track tunnel it is very convenient to use near the face a

temporary switch and single track of light iron that can

be lifted up and carried ahead, by which an empty coming

in on its track can be run on this single track in the

centre, much more easily shovelled into and worked about

and when filled, be pushed upon the other track to wait

until the whole train is ready. On the outside a simple

device will save a man's time or the unnecessary stopping

of the train when under full way and the otherwise great

liability of the cars leaving the track at this point, and

this is an automatic or simple spring switch where the

two tracks merge into the one to the dump, that allows

the car coming out to pass on to the dump-track, but

returning the switch is always and only open to the in-

going truck. As to the motive power when the tunnel

gets long or over 1,000 feet, the trammers should give

way to a horse or mule that will soon become accustomed

to working in the darkness with perhaps only a lighted

candle at the curves. In a completed tunnel not over

1,600 feet in length and a grade of not less than I % haulage

is made very easy by putting at the inner end where it

connects with the deposit, a 10 or 12 h.p. motor that will

quickly pull in a train of empties that runs out full,

dragging the steel cable and is checked at the entry by

the motorman at the motor at the inner end.

The majority of tunnels are, perforce, driven by hand

drilling and good progress thus made. Comparative

tables as to the cost of driving by hand or machine are

not available, but in the west with even the very high

price for labor it is well understood that the advantage

gained in the use of air drills is in lime but not in cost,

therefore I think one should hesitate before installing

such a plant, to count the cost and to decide whether the

wOrk had better be rushed with all speed and whether the

compressor and drills can be put to real use after mining

commences. In some camps compressed air becomes a

perfect fad and every superintendent thinks himself behind

the times if not using it. In a single track work 100 to

180 feet per month by hand drilling is quite possible

if the rock is not extremely hard, but with air drills the

rate should be from 250 to 330 feet, 300 feet being good

driving. In the big tunnel mentioned with 2 drills work-

ing in shale and afterwards hard dolomite, and breaking as

much rock as the shovellers could well handle, the men were

allowed pay as for two extra shifts if 300 feet was the

month's advance, and it was astonishing to see the way

they made the rocks fly and resented any delays, the

result being that 320 to 330 feet was repeatedly the

month's progress, while the star record for one month in

softer dolomite, was 379 feet or I2>^ feet per day.

If a head of 40 to 100 feet of water from a flume is

available the compression of air is greatly cheapened by

operating the compressors with Pelton water wheels. The

electric percussion drills now in the market have not as

yet proved a decided success, but in time technical defects

will'surely be remedied.

In hand drilling the placing of the holes depends

greatly upon the character of the rock, although this

influences but a little machine drilling, in which tvyo

vertical rows of holes are drilled toward one another in

the centre for breaking out the central wedge, and then

parallel rows of somewhat deeper holes and such squar-

ing up holes as are required. Again 3 or 4 converging

holes near the centre especially in small tunnels, will

suffice to make a good centre cut, and concentric rows of

holes will complete the work, but all machine men have

their hobbies and a really good man will make much

faster progress than one who knows how to handle the

drill but not select the position for the holes. It might

be said here that greater effect is secured by firing these

centre cutting holes by electricity, but the others are

fully efficient when snuffed.

Timbering— \i is seldom that the rock in the tunnel

will stand long without support excepting some classes of

granite syenite, gneiss or firm limestone or sandstone, and

as the primary object of timbering is to prevent, not

check, the movement of the ground, it is generally best to

timber up at once if the rock is at all liable to be weak,

as so often the rock under strong tension will collapse

without any warning or immediately after examination,

and timbering will then be far more expensive in the end.

Spruce, pine and hemlock are mostly available for such

service in our American mining and then they are best if

the trees have been killed but not damaged by fire and

stand straight, dry and strong, as the green wet stuff is

very heavy to handle under ground. Such timber cut

above altitudes of 7,000 or 8,000 feet was found in

Colorado to be much inferior in strength to that from

lower down, being less resinous and brashy.

Some sketches have been made to show the styles of

timbering mostly used in American tunnels, those re-

quiring the fewest cuts and simplest framing while

preserving the maximum strength.

Fig. No. I. shows a cheap sett consisting of cap and

posts of round timber and poles split or unsplit for

logging.

Fig. No. 2. is a full set of round timbers better framed

with or without collar braces.

Fig. No. 3. shows a sett for single-track with different

kinds of joints, and of timber sawn on two or four sides.

In putting in the timbers every sett is made perfectly

firm with wedges and blocks on top and sides, and in

logging up if the ground is not very wet and loose, the

logging is spread out, not put close '
together, by leaving

out every other piece and filling in between with bits of

rock, and to make the most of the logging's strength it is

put in with the round side next to the timbers.

Figs. Nos. 4 and 5. show the sett used in the double-

track^tunnel mentioned, with collar braces and water box.

Before framing, the sticks were squared on two sides by

two French Canadian axemen, at a cost no more than

that of the timber squared at the mill, as was afterwards

used in the arched setts. This form and size of sett was

found to stand very heavy ground even when spiling had

to be used, but finally it was supplanted by the arch

sett, (Figs. Nos. 6 and 7.) when the pressure became ex-

cessive and as it was better adapted to spiling. This

sett was designed to give ample room for working, but in

the least possible space and with the simplest form of

of framing. It withstood tremendous pressure when the

cost of progress for some time was $600 per foot, and

only in one place where crossing a bad water course,

were extra intermediate setts needed besides those with

four-foot centres.

For the framing, good drawings were given the carpen-

ter, who then made very accurate templets, by which the

different pieces were quickly marked and cut so that each

set always fitted together perfectly. If a sett ever did

show signs of collapse another was at once put in beside

it, and where the tunnel had passed through some por-

phyry that afterwards swelled and forced the timbers all out

of shape, the only relief was gained by every little while

working away the rock behind the timbers until this swell-

ing ceased.
.

"When bad running ground is met with, the greatest care

is imperative lest the men be suddenly overwhelmed or

hundreds of feet of the tunnel filled up in a few minutes.

The timbering being right up to the heading that threatens

to -burst in, this is prevented by slipping m the breast

boards or horizontal planks across the face between the

last sett and the rock, then over the cap and behind the

posts are driven out the chisel pointed spikes, 3 in. x 6 in.,

7 ft long, as far as they will there go. Next begin at the

face by working around the top breast-board until it can
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be pushed ahead 6 to 12 in. and held there by props
against the sett, and then the other planks down to the

bottom. As soon as possible the " false sett " is put in

place to prevent the spiling from closing in too soon, and
I believe the best, handiest and cheapest form of false

sett is that used by Mr. D. W. Brunton in this tunnel.

When in the wash very difficult ground had been traversed

by spiling, but the old method of keeping the heading
open until a new sett could be put in, by holding the

spiling out by any possible prop or scheme, used a great

amount of timber and allowed an immense deal of sand
and mud to enter the tunnel. With this new device the

work was wonderfully simplified and much better con-
trolled. Two strong posts notched at the foot to crow-
foot into the corners of the windsill and posts, supporting

on their top rods a length of 5 in. gas pipe bent to a shape
to correspond with the timbering used, were fastened to

the cap of the last sett by turn buckles and rods passing
through near their heads. This last sett was tied back to

the next sett with turn buckles and rods passing through
holes near the four collar braces. Now, when the breast

boards had been gradually and laboriously worked forward

far enough, and held by stays that could not obstruct the

new sett, this was now set up, the bridging put on to keep
the spiling from pressing down directly on the timbers,

and reserve a space through which the new spiles should

pass, and then by loosening the turn buckles the false sett

was lowered until the enclosing shield of spiles rested on
this new timber and four more feet were won. If a great

flow of water and sand under great pressure is experienced
\

about all one can do is to let it drain until it lessen> 01 stops,
I

as will be the probable result. One detail in this kind of

woik must never be forgotten— too feet or so back from
the face, and perhaps again at 200 feet, is kept a supply
of planks of proper length so that should the breast sud-

denly give way, the miners running back can at once
build up a dam or bulkhead by laying these planks across

the tunnel against the timbers. This is generally done in

the dark, the sudden in-burst extinguishing the lights,

and the treacherous sands may pour in as fast as the men
can run. In a larger tunnel in the same place through
neglect of this precaution, 600 feet of the tunnel was thus

filled up and temporarily lost, necessitating much (what
might have been avoidable) expense in its recovery.

Notes on the (White) Mica Deposits and Mines
of the Sagfuenay Region.

Bv J. Obauiki, Inspector of Mines, Quebec.

This district, from a mining point of view, is an entirely

new one, the first working having been commenced in

the fall of 1892.

Sometime prior to this date, it was known that mica
existed at certain places, but no attempt was made to

work it. Recently, however, the increased demand for

mica, by reason of its extensive use in the generation of
electricity and its accompanying requirements, caused
prospectors to take the field, and certainly the results

Lave proved satisfactorj' and gratifying.

The locality most prominent in this district at present,

is in the Township of Bergeronnes, Saguenay County,
and situated about twenty to thirty miles below the
village of Tadousac, and at a distance of about ten miles
from the shores of the St. Lawrence.

In addition to the discoveries made in above mentioned
locality, indications have been found in the adjoining
Townships of Tadou.sac and Escoumains, also in the
valley of the River " Aux Canards," on the other side of
the Saguenay River.

The formation belongs to that of the Lower Laurentian,
the country rock being mainly feldspathic and dioritic

gneiss frequently crossed by trap dykes, easily dis-

cernible on the formation bordering the .Saguenay River.
The character of the country is, generally speaking,

barren, and is as yet unsurveyed and belongs to the !

Crown ; the facilities for transportation, although one
|

would think differently at first, are in reality good, by
|

following the valleys of the streams running to the St.

Lawrence.
I

Numerous veins of quartz and course granite traverse I

the country rock, and in some instances are of great
!

magnitude, we will only consider the latter kind. The
'

elements, quartz, feldspar and mica, are well separated '

and in some places] large enough to warrant the name of
j

mica mines being applied to them. The general direction
I

of the veins is N. E., the dipping, as well as the forms of i

same, being variable.

While prospecting this district I met with several of
these veins, not less than fifteen in numV)er, well defined
and worthy of consideration, but they do not all merit
the title of mica mines ; sometimes the mica being too
small, or the veins themselves loo narrow to admit of
being profitably worked.

I will now give some details concerning the two most
important projierties and which have been developed
with a marked degree of success. The kind of mica
found in this district is uniformly of the white (muscovite)
variety, and of a brownish color when in thick crystals,
whereas the same variety in the Ottawa Region is in-
variably green under the same circumstances. It is

remarkably clear, free from spots, is elastic and the
cleavage is excellent. I have not any minute test of this
mica, but have seen by the correspondence of the operators
that it is highly appreciated and the demand is much in

advance of the production, up to the present lime. The
mica is used for stove and also for electrical purposes.

TAe McGie Mine—This mine is the property of Daniel
McGie, Esq., and others, of Quebec. It is situated in

the Township of Bergeronnes (block G), twelve miles
from Escoumains Bay. It comprises an area of 58 acres.

The vein, about a quarter of a mile long, which crosses
the property in a N.E. direction, is crooked, and the dip
is on an average about 40° N.W., and crosses the stratifi-

cation of gneiss county rock. This mine, the pioneer
property of the district, was opened in October, 1892, and
was worked during the summer season with a force of not
exceeding ten men.
At the southern extremity of the property the vein is

15 ft. to 25 ft. wide, and was operated on a length of 140
ft. by meaus of an open trench 15 ft. deep and a shaft 25
ft. deep. About 15 tons of undressed mica have been
taken out, from which 15% of dressed or cut mica has
been obtained and marketed. The largest pieces pro-
duced cut 7 X 10 in., and the average may be considered
as 3 X 4 in. In addition to the above, I may say that
roads have been constructed and the necessary buildings
erected. From the south to the other extremity of the
mine, the vein gradually widens and expands until a width
of 55 ft. is reached, showing numerous crystals and as yet
untouched.
The feldspar (orthoclase) is found, as usual, in large

quantities, and appears to be of an excellent quality.

Crystals of black tourmaline, garnet and emerald (beryl)

are found, the latter sometimes 3 in. in diameter.
Beaver Lake Mine (Bergeronnes, Block H)—This mine

is the property of P. P. Hall, Esq., and others, of Quebec.
It is situated at the head of the Little Bergeronnes river,

in proximity to Lac-aux-Sables, and about 11 miles from
the shipping point on the St. Lawrence, of which distance
6 miles is preferably traversed by water in crossing said
lake. The area comprised is 100 acres ; the veins run
N.E. on a length of one mile, with a vertical dip ; about
one half the length of the vein has been prospected,
showing same to carry a width of from 100 to 300 ft. as
per the latest reports. While inspecting this property I

measured one exposure 140 ft. wide and several others of
100 ft. in width, with numerous crystals in sight. An ex-
ceptionally fine view of the vein is obtainable from the
base of a cliff 50 ft. high by 142 ft. wide, including a strip

of barren rock about 20 ft. wide. Here and there a large
number of crystals of merchantable mica may be observed,
disseminated all through the vein, in some instances,
capable of cutting 4 and 5 x 6 in. The mine is as yet
unworked, prospecting work only having been done so
far, but the appearance leaves no doubt as to its value.

These two properties are the only ones in a workable
condition at present, but numerous other places have
been held under prospecting license, and the results

although not so encouraging, have firmly established the
fact that several other veins of similar character exist,

some of them not workable l)ut others favorably situated
anil which in all probability will be developed next
season.

Labor in this district is plentiful at current prices, but
the men arc not accustomed to mining work, nevertheless
with a practical man as superintendent they soon become
skilled. The original prospectors had no knowledge of
mining to speak of and especially as regards mica. It is

necessary to erect buildings at the mines, as the hands
have to be housed there. Cost of transporlation from the
two working mines at present would not be more than
15c. per 100 lbs. from the mine to the shipping point on
the St. Lawrence, and from there to (Quebec by schooner
say IOC. per 100 lbs. or $5.00 per ton to Quebec, includ-
ing the handling. If the mica were selected and dressed at

or near the mines, the above figures as applying to cut
mica are very moderate.

I must again repeat that the district is as yet unsurveyed
and the prospecting was done by people very slightly
experienced in such work.

I cannot give any better or more illustrative idea of
this country than liy coinparing it with the Ottawa phos-
phate region, the important mineral here being of course
white mica, and the principal veins, quartz and coarse
granite.

In conclusion I would remark that if there is a future
in store for the white mica industry, there is here a large
field for research and investigation, and which may well
repay practical and intelligent prospecting.

In addition to above notes I would mention that while
mica, in workable deposits, has been located at Lake
Manowan, near the head of the Peribonca river, 250
miles north of Lake St. John ; at Watsheshos on the
Gulf of St. Lawrence, about 400 miles below Tadousac

;

and also at Lake i'ieds de Monts, 17 miles north of
Murray Bay. These properties, I must observe, how-
ever, to avoid confusion, are not in the same district,

although of the same character and containing the same
variety of mica, viz : muscovite.

Discussion.

Capt. R. C. ADAMS— I do not know that I can say
anything about this interesting paper, but if I am allowed
I might say something in regard to the mica industry. It

has interested we phosphate miners very much because
we have found mica in connection with the phosphate
and until the last two years have been in the habit of
cursing it and throwing it away ; but now that the pro-
duct is extensively used in electrical practice we have
turned back to the old abandoned pits and have gone to

work to extract the mica and we think now that the case
is just reversed, whereas when we were mining phosphate
the mica came in, now that we are mining mica the phos-
phate comes in, and if I go to a pit with a tine vein of
mica it often gives place to phosphate which formerly I

would rather have seen. We find the occurrences of mica

so irregular that it is hardly profitable to mine except
when one gets large sizes and many miners have aban-
doned its production, but if phosphate prices advance I

think the properties that have phosphate and mica
together will be profitably worked. The prices quoted
may at first sight seem high, but when you come to have
your mica culled over by the purchaser's experts and find
that four-fifths goes with the pile valued at $25 per ton,
whereas only a small remainder goes into the one hundred
dollar pile, you will find that your average price is low.
The first lot of mica that I sold averaged $80 per ton and
encouraged by that I went on and got out a large quantity
which, alter being culled over by the buyer, averaged $35
per ton. I resolved to make one more effort and obtained
a large quantity of mica and after two or three months'
effort to sell it, finally succeeded in working up the figure
to double the former price. I shipped a sample ton lot of
this to the Slates, and to my surprise it was seized on the
ground of undervaluation, although it was valued at

double the price I had ever sold at before. I went to
New York State and found the Inspector, who produced
the retail price list of the dealers who buy from the miners
and he declared that to be the market price at which the
goods should be invoiced. Nothing would convince him
to the contrary. My mica was seized and the valuation
raised and I was told that I had made myself liable to a
fine of $250 for not invoicing it at the retail price. From
experience I have found it most profitable to sell the pro-
duct in the rough and let the dealer cut it and retail it to
the consumer.
Mr. J. BURLEY SMITH—The merchants in London,

England, complain of the want of regularity in prices on
this side. It seemed as if nobody knew exactly the value
of the article and producers were all trying to get as high
a price as possible.

The CHAIRMAN here called upon the Hon. E. J.
Flynn, Commissioner of Crown Lands for a few remarks.
Hon. E. J. FLYNN— I must thank you very kindly

for the very hearty welcome you were good enough to ex-
tend to me on entering the room to-night to witness your
good work. I am pleased indeed to have this opportunity
and I must congratulate you. I feel that I am in the best
of company here, in the company of gentlemen that are
imparting practical knowledge and I put myself in the
category of those who are acquiring knowledge. Of
course I am a public man and I nuist'say I have not got
much time to acquire that very useful knowledge, but it is

my duty as a member of the Administration to encourage
as much as possible this good work. It has given me
great pleasure to note the progress of the good work that
is being accomplished by your Association. You have just
heard of the mica mines on the lower shore of the St.
Lawrence, and I can fully corroborate the statements
made by Mr. Obalski, having received from other sources
ample confirmation of the extent and value of these mica
deposits. I would like to see a greater number invest
capital in these mica mines. You will pardon me if I

refrain from any further remarks at this time as I hope to
be with you again to-morrow. It has given me great
pleasure to have made your acquaintance and I congratu-
late you with all my heart upon the good work you are
doing. Allow me to thank you again. (Loud applause.)
Mk. B. T. A. BELL— I am sure every member of the

As.sociation appreciates to the full the trouble the Hon.
the Coumiissioner of Crown Lands has taken to be presept
at this meeting and the pleasure his company has given
us. His presence among us may be taken as a sure
indication that the Government is disposed to meet us
fairly and o do\ everything in its power to promote the
development of the mining industry of this province.
We must not forget also that it is to the Hon. Mr. Flynn
we are indebted for the complete repeal of the Mercier
Mining .Act. (Applause.)

After a vote of thanks to Messrs. Smith, Carlyle and
Obalski for their papers, the meeting adjourned until
Thursday afternoon.

MEETING ON THURSDAY.

The men>bers reassembled in the club room on Thurs-
day afternoon at three o'clock. There was again a large
attendance. Owing to the absence of the president, who
had to leave town, Mr. George E. Drummond, Vice-
President, occupied the chair.

Visit of Belgian and other Experts.

Mr. B. T. a. BELL—Before proceeding with the
business of the meeting I desire to make a statement re-

specting a motion that was submitted yesterday by Mr.
Leofred. We were told that the Belgian, French and
other foreign governments had determined to appoint a
commission to enquire into the mineral resources of the
Dominion and we were asked to endorse it. We passed
a resolution to that effect. Since then, however, it has
transpired that the proposition is simply being promoted
by certain individuals to obtain large sums of money from
the Dominion and Provincial Governments to invite and
defray the expenses of a commission which is to spend a
number of years in this country in the work of acquiring
knowledge, and, as it would seem to be largely of the
nature of an individual enterprise, I think that as an
association we are unanimous in our desire to withdraw
any countenance that may have been granted to such
a scheme. There could be no objection in asking the
Government to co-operate with a commission that was
being sent here by any country, but as this bears on its
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face a strong suspicion of a scheme to put money m the

pockets of the promoters, I desire to move that we erase

from our minutes the resolution adopted entirely under a

misapprehension at yesterday s meeting.

Mr T T DRUMMOND-I have much pleasure in

seconding the n.otion. From what we have 'earned the

matter is one which this Association cannot countenance

We were certainly misled by Mr. Leofred s statement

that these foreign governments were to send such a com-

mission at their own expense.
, 1 AT T »r,fr,.rl

Mr B T a. bell— I distinctly asked Mi. Leotred

the question when he submitted his motiun and I think it

was adopted purely on his assurance that the foreign

governments were sending the experts at their own ex-

pense. Personally, so far as I can gather, the whole

affair is a pretty healthy scheme to put money m the

Dockets of the promoters. .

Mr T r DRiniMOND—Our Government can aid

the mining industry much better by advertising the re-

sources of "this country in more legitimate ways than this.

Mr F CIRKEL— I certainly never heard ot the

German Government making any such proposition. If it

had I should have heard or read of it m the German

^^The chairman—The motion was passed, as Mr.

Bell says, entirely under misapprehension. Is it the sense

of the meeting that it be rescinded ?

The motion was then put and carried unanimously.

On the Igneous Origin of Certain Ore Deposits.

By Dr. Frank D. Adams, McGill University, Montreal.

The numerous and elaborate investigations into the

nature and origin of ore deposits which have been

carried out in recent years have led to the somewhat

startling conclusion that certain of the deposits m question

are of ianeous origin. In stating that they are of igneous

origin It is not meant merely that heat was m some way

connected with their genesis, but that using the term as it

is employed by geologists, that these deposits have cooled

down and solidified from a molten condition like the other

igneous rocks with which they are associated. The most

important investigations into this class of ore deposits are

those of Professor [. H. L. Vogt, of the University of

Christiania, the results of these, however, having been

published principally in the Swedish language are not so

well known as they deserve to be, and as a valuable

resumeof his investigations has just been given by Prof. Vogt

in the Zeitschrift FUr Praktische Geologic, (numbers I,

4 and 7, 1893) it has been thought that a brief presenta-

tion of the facts known concerning these deposits n.ight be

appropriately brought Ijefore the Mining .Association at

this time, especially in view of the fact that although this

class is a comparatively small class of ore deposits it

seems to be one especially well represented in Canada.

In order to present this subject in as clear a manner as

possible, it will be advisable first to say a few words on

some recent investigations into the nature of igneous

rocks in general and the processes at work during the

cooling of molten magmas, by the solidification of which

igneous rocks are produced.

Recent researches have shown more and more clearly that

a fused mass of rock is very similar to any ordinary solution

of salt or sugar in water or any other solvent. As the

fused mass slowly cools one mineral after another

crystallizes out, a definite order being always observed

The mineral containing the largest amount of base, such

as iron, lime or magnesia first separates out, then a

series of other minerals containing less base, until finally

there remains only a comparatively acid portion of the

magma which may be considered as the solvent of the

others, corresponding to the water of the saline solution

above mentioned, which solvent may eventually crystallize

itself. Thus for example in the case of a granite, we find

that the various ores, magnetite, titanic, iron ore, pyrite,

etc., first separate out, then the mica or hornblende, then

the feldspars and finally the quartz. The ores together

with the mica and hornblende may thus be considered as

having been originally held in .solution in the molten

feldspars and quartz. Now it is known as the result of

elaborate experiments on various saline solutions, that if

a solution of any salt be heated and allowed to cool

gradually the salt tends to concentrate in the cooler

portions of the solution. It is also found that in concen-

trated saline solutions there is a certain tendency for the

lower part of the fluid to become richer in salt than the

upper portion, that is for the salt to settle down toward

the bottom. In the case of certain alloys also, as is well

known, it is often impossible to obtain a homogeneous

mass on casting owing to the persistent way in which

certain constituents of the alloy will concentrate toward

the top or bottom of the bar or casting during cooling.

Even in pig iron it is found that the amount of sulphur

and phosphorus will vary considerably in the different

portions of the same pig for similar reasons. This

phenomenon in the case of alloys has long been known as

liquidation.

In molten rock also a similar tendency to separate into

portions differing in composition is clearly shown to exist

by our geological studies of erruptive magmas, this

tendency resulting in the separation of certain more basic

parts of the magma from others which are less basic—

that is to say the dissolved or basic material concentrates

in certain places and this gives rise to a lack of uniformity

in the mass—part of it being richer in certain minerals

than other parts. In all probability differential cooling

and the action of gravity are not the only factors which

tend to bring about these remarkable phenomena in

rocks, many other factors some of which we do not even

suspect as yet, probably also working m the same

direction. But whatever the causes may eventually prove

to be which are most potent in bringing about these

remarkable irregularities in molten rock masses, the fact

remains that in cooling such masses do fall apart into

portions differing in composition.

Now it stands to reason that since these changes are

brought about by movements in the molten mass, the

more' fluid the mass is, the more favorable will be the

conditions for such irregularities to develop themselves,

and hence as basic magmas both naturally and artificially

are more fluid than acid magmas, it is in basic magmas

that such irregularities will be most strikingly seen. As

actual examples of this process we may take for instance

the basic borders which we find in connection with so

many granite masses, where during cooling the more

bnsic part of the magma has concentrated itself toward

the sides of the mass. The dark spots and patches which

disfigure so manv granites are in many cases at least,

portions of such basic parts which have been separated

by subsequent movements in the magma. As a granite

where this is excellently seen the Garabal Hill granite ot

Scotch highlands maybe cited, or the celebrated Brocken

massif of the Flarz Mountains, in which a gradual passage

from granite to gabbro can be clearly traced Many

similar examples nearer home might be cited, as tor

instance the igneous core of Mount Royal and many ot

its associated ' dykes in which remarkable variations ot

composition may be observed.

It is a universally recognized fact that ore deposits

usually occur in connection with igneous rocks, that is

with rocks which have solidified from a molten condition.

Of these ore deposits however, two classes have as Prot.

Vogt points out, a particularly intimate relation to such

rocks, namely :

1st. Titanic iron ores.

2nd. Sulphide ores containing nickel.

These deposits not only occur in connection with the

igneous rock but actually appear to form part of it, the

ore occurring distributed through the rock and the heavy

bodies of ore, merging gradually into it in many places,

so that it is impossible to tell where the rock begins and

the ore body ends. The ore body in fact seems to be

merely a portion of the igneous mass m which the ore,

which is one constituent of the normal rock, is concen-

trated sufficiently to form workable deposits.

Tilanil- Iron Ores.—Ont of the most celebrated deposits

of this class is that occurring at Taberg in Smaland in

Sweden, and which has long been recognized as merely a

local variety of the great intrusive mass of rock belonging to

the Gabbro family and known in Sweden as olivine

hyperite. This rock, which is poor in iron ore, can be

observed step by step to pass over into the ore ,body,

which has been extensively worked and consists of a

mixture of titaniferous iron ore and olivine, the ore form-

ing about 50 per cent of the fock.
^

A sketch of this occurrence taken from Prof. V ogt s

paper and showing the concentration of the iron ore in the

central portion of the mass is given in Figure I.

Another large deposit of iron ore at Cumberland,

Rhode Island, occurs in a presisely similar manner as

part of a gabbro mass and was for years extensively

worked, but had to be finally abandoned on account of

the large amount of titanic acid which it contained. In

Brazil, Derby has also described the occurrence of large

bodies of iron ore which gradually pass over into a mass

of pyroxenite, of which they form part. Similar deposits

of titaniferous iron ore of large extent have recently been

recognized by Winchel in Minnesota, and by Kemp in

the Adirondacks. In the latter case where the body of

iron ore is about 20 feet in thickness, the great mass of

gabbro of which it forms a part is closely related in

petrographical character and probably in age, to the great

areas of gabbro of anorthosile which in Canada occur in a

number of places in our Laurentian country, occupying in

some places hundreds, and in other places thousands of

square miles.

These Canadian rocks also contain in many places large

deposits of iron ore which are invariably rich in titanic

acid, a fact which has made itself very patent in the failure

which has followed all attempts to work them. Of these

one of the best known is the great body of titanic iron ore

near Bale St. Paul on the Lower St. Lawrence, where,

in a great of mass of gabbro or anorthosite solid bodies

of the iron ore 90 feet in thickness occur which have been

traced for a mile or more. An attempt to work this

made years ago, resulted in the loss of about ;{^8o,ooo

sterling. Other deposits of considerable size are known

in the district north of Montreal, near St. Hypplite and

St. Julienne, as well as at several other points in the so-

called Norian gabbro area. In these as before the iron

ore occurs as a constituent of the gabbro but is locally

concentrated so as to be very abundant at these points.

Another extensive deposit, although less widely known

occurs on the River Saguenay, between Chicoutimi and

Lake St. John. Here on the north shore of the river

there is a group of hills composed of the titanic iron ore

which occurs in another great gabbro mass having an

area of not less than 5,800 square miles. This iron ore,

which is also titaniferous, occurs principally in three bancls,

the most easterly of which is about 75 yards wide. The

accompanying view has been reproduced from a photo-

NoTE.—The illustrations in Dr. Adams' and Prof. Carlyle's

papers were not completed in time for puplication.

graph of this hill taken from near the shore of the

Sasuenay It is thus evident that we have in these great

deposits of titaniferous iron ore, true eruptive or igneoiis

masses which are merely local and extremely basic

varieties ot the gabbro in which they occur, due to the

concentration in certain parts of the mass, from some of

the cases before mentioned of the most basic constituents

of the rock. It will also be seen that these peculiar

deposits are not confined to one locality, but are found

under similar conditions in widely separated parts of the

^
When it is once recognized that these deposits have the

oriein here described a solution is afforded to what has

hitherto been a puzzling fact, namely, that all the iron

ores occurring in the so-called Norian series in the Lauren-

tians which is composed exclusively of eruptive anortho-

site or gabbro, are rich in titanic acid, while in the sanrie

district deposits of magnetite free from titanic acid will

be found in the associated gneisses.
.

Vogt notices that, in the cases which he mentions, these

iron ores occur toward the central portions of the igneous

masses rather than toward their margins, while in the

case of the sulphide ores forming the other class of these

deposits the reverse is the case. This does not however,

appear to be by any means invariably the case in the

similar deposits of titanic iron ore in Canada.

The igneous origin of many of these deposits of

titaniferous iron ore has long been recognised but 1 rof

Vogt proceeds to show that certain great deposits ot

sulphide ores have in all probability a similar origin.

SULPHIDE ORES CONTAINING NICKEL.

He first shows that the nickel ores of the world fall

into three principal classes.

I. Ores containing arsenic and antimony, with or

without bismuth. . .

2 Sulphureted ores without arsenic, that is to say,

nickeliferous pyrhotite or pyrite, miUerite, polydymite,

etc.

3. Silicated nickel ores.
. .

Of these No. i occur principally in veins, as for in-

stance in various places in Saxony and at Mine Lamotte

and Bonne Terre in Montana.
,

. , , . ^ ,

No 2 which is the class of which this paper treats,

occur in basic intrusive rocks being apparently formed by

a differentiation of the magmas and local concentration ot

the ore Of these the celebrated Norwegian deposits as

well as those of Varallo in Italy and of Sudbury in Canada

are examples.
. 1. r ™

No •? occur as veins in serpentine, which results from

the alteration of basic eruptive rocks, the ore being

leached out during the process of decomposition and

accumulated in the veins by lateral secretion as m the

case of the great nickel deposits of New Caledonia, which

are now the principal competitors of our Canadian nickel

'^^^Disnfissing the first and third classes of deposits as

having quite a different origin and confining our at-

tention to the second class, the first striking fact to be

noticed concerning them is that they are so simple and

uniform in character in all parts of the world that a

mineralogical description of one set of deposits would

serve for all. The principal minerals which they contain

are pyrrhotite or magnetic iron pyrites, a sulphide of iron

which almost invariably holds a httle nickel and cobalt,

but which in these deposits usually contain 2 to 5 per

cent of these metals. Pyrite containing nickel and

cobalt is also present, usually in smaller amount than the

pyrrhotite, and having a better crystalline form owing to

[he fact that it is crystallized at first. This mineral

usually contains proportionately more cobalt and less

nickel than the pyrrhotite. With these in a few deposits

minerals richer in nickel have been observed three of

these have been certainly recognised and possibly others

may be yet discovered. Of these pentlandite (I<e, Ni) b

has been recognised at two Norwegian localities and in

considerable quantities by Mr. D. H. Browne, at he

Copper Cliff and Evans mines and at the \\ orthington

mine in the Sudbury district. (En^. and Mm. Jour

Dec. 2nd, 1893)- Polydymite (Ni, Fe S,) occurs at the

Vermillion mine in the Sudbury district, while Millerite

also occurs in certain of the Sudbury deposits, as well as

at the Lancaster Gap mine in Pennsylvania. Copper,

pyrite, usually present in considerable amount, and titanic

iron ore, complete the simple list of minerals found in

these deposits. Other metallic minerals are present only

as the rarest exceptions and in very small amount, among

these the most noteworthy being sperrylite, an arsenide

of platinum (Pt Ao,), discovered in the ore of the

Vermillion mine above mentioned and not known to

occur anywhere else in the world.
• •

, ,

This remarkable group of ores therefore contains nickel,

cobalt, copper and iron, united with sulphur and some

titanic acid, while lead, zinc, silver, arsenic, antimony,

bismuth and tin are absent or occur only in traces.

Moreover, a remarkable fact in connection with this class

of deposits is that-as Prof. Vogt shows-if the average

of large quantities of ore such as the output of a mine oe

taken, there is a certain ratio between the richness of the

pyrrhotite in nickel and the per centage of copper con-

fained in the deposit. Thus in the Norwegian deposits

he states that in those workings which produce an ore

containing from 75 to 80 parts of copper to 100 parts of

nickel and cobalt, the pure pyrrhotite holds about 2 5 per

cent of nickel and cobalt, while as the copper sinks the

per cent, of nickel and cobalt in the pyrrhotite rises until

when but 20 to 25 parts of copper to 100 parts of nickel

and cobalt are present in the ore, the pyrrhotites holds

over 7 per cent, of the latter metals.
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this connection a recent statement by Mr. D. H.

Brown (/ot. cit.) is of interest, namely that in the case of

the Copper Cliff Mine, which, as the name indicates, was

opened up and worked for copper before the ore was

known to contain any nickel, on sinking, a decrease in

the amount of copper has been followed by an increase in

the richness of the pyrrhotite in nickel, the very large

body of ore struck in the 7th level and which is almost

entirely free from copper pyrites, consisting of a pyrrhotite

averaging about 10 per cent, of nickel.

The following table will show this relation in the case

of a number of the Scandinavian deposits and it would be

a matter of great interest if it could be ascertained that a

similar relation exists in the case of our Canadian deposits.

As Prof. Vogt points out, in order to obtain averages for

large deposits, it is best to draw the results from the

analyses of the mattes obtained bv smelling the ores of

the several deposits, copper and nickel being concentrated

in almost exactly the same proportion. It has been found

in the case of the Scandinavian deposits that although the

proportion between pyrrhotite and copper pyrite may vary

considerably from day to day, the r.verage for a consider-

able run is pretty constant.

RATIO OF .NICKEL TO COPPER IN SOME OF THE MOST IM-

PORTANT NORWEGIAN AND SWEDISH MINES.

Name of mine.

Content of

copper correspond-
ing to 100

parts of nickel.

Percentage of

nickel and cobalt

in the

pure pyrrhotite.

Graagalten mine.. 7S-80
55
45-50
35-40

37
35-40 (about)

30-35
20-25 (about)

About 2 5
" 2-75-30
" 30
" 3 5 -4 0
" 4-5
" 3 5 -4 0
" 38 -4-2

Flaad mine

Dj'rhang mine ....

Beiern mine

Prof. Vogt also draws attention to the fact that the

average proportio • of nickel to copper in the Norwegian
ores is about 100 to 40 or 50, and that in the Piedmontese

occurrences about the same proportion holds good, while

in Canada where the associated igneous rocks are of a

somewhat different character, there is often relatively

more copper, lOO parts nickel to 100 or even 150 of

copper l>eing fouml in some deposits, while in others the

ordinary Norwegian proportion still holds good.

In Norway there are some 40 gabbro masses with

which deposits of nickeliferous pyrrhotite arc associated,

these being the largest nickel deposits in Europe. The
gabbro. which is undoubtedly an igneous rock, is com-
posed of plagioclase, feldspar and a rhombic pyroxene,

thus belonging to the variety of gabbro known as Norite.

These masses of gabbro occur in the Archean schists,

generally intruded between the layers or beds but often

cutting across them. The Norite of all the masses shows
a remarkable tendency to differentiation so that (jne and
the same mass, in different parts of its extent, will vary

greatly in relative proportion of the constituent minerals.

The pyrrhotite, pyrite and copper pyrite are regular

constituents of the Norite occurring in small quantities all

through the various masses but like the other constituents

being found more abundantly in certain places, so that a

gradual passage can often be observed from the normal
Norite through a pyrrhotite Norite to masses of pure ore.

Sometimes on the other hand the ore occurs in masses
sharply separated from the Norite. These segregations

of ore are in the great majority of cases situated at or near

the edge of the Norite masses and Vogt regards them as

strictly comparable to the basic borders or edges so often

observed alK>ut granites and other igneous rocks as before

mentioned, in which the basic portions are .sometimes

marked by similar gradual passages and in some cases by
sharp transitions. These sharp transitions are easily ex-

plicable when one considers that any part of the magma
having once separated itself from the rest, being possessed
of a decidedly different specific gravity and perhaps of a

different degree of fluidity, would, if the whole mass
were caused to move, keep itself separated by a compar-
atively sharp line from the rest of the molten mass.

Furthermore Vogt states—and this is a point which
has a very practical bearing with those who are interested

in our deposits—that in Norway although it is of course

impossible to establish a mathematical ratio between the

area of the gabbro mass and the quantity of ore in the

associated ore deposits, nevertheless experience has shown
that the deposits associated with the small gabbro masses
are always unimportant and that all the larger ore bodies

are found in connection with the larger gabbro areas, as

might be expected if his explanation of the origin of the

ore is a correct one.

The nickel deposits of Varallo in Piedmont, Italy, which
were worked from i860 to 1870, are very similar in almost
every respect to those just described from Norway, occur-

ring like them in Norite near the contact with the country
rocks. A similar association of nickeliferous pyrrhotite

with a rock of the gabbro family also occurs at the

Lancashire gap mine in Pennsylvania and at .Schweiderich
in Bohemia.
The great nickel bearing sulphide deposits of the Sud-

bury district—the largest and most important deposits of

this kind known to exist—in mineralogical composition

and mode of occurrence are remarkably similar to those

just described in the several localities above mentioned.

The work of Mr. Barlow and Dr. Bell of the Geological

Survey in the Sudbury district and the excellent geological

map of ihe district which they have prepared present these

remarkable resemblances in a striking manner. As in

Norway, there are here a large number of igneous masses
—some 60 in the 3,500 square miles embraced by the geo-

logical map above mentioned—composed of a rock which
although it has been commonly called diorite, has proved
in most of the cases where it has been carefully examined
to be a gabbro more or less altered with the development
of secondary hornblende, that is to say substantially the

same rock as in Norway and elsewhere. These diorites

cut through the clastic rocks of Huronian age, to whose
strike they in most cases conform in a general way, but

like these latter are in places cut by granites of later age.

The ore, as has been mentioned, is a nickeliferous pyrr-

hotite associated in some cases with polydymite, pent-

landite or milleiite and mixed with copper pyrite. It

occurs disseminated through this gabbro or diorite, some-
times in sufficient abundance to form deposits which can

be worked, the large workable deposits usually being

formed by a concentration of these ores near the edges of

the gabbro masses or at the contact of these with the

Huronian rocks or with the granites, but never extending

into these to any considerable distance from the gabbro.

Such deposits have no well defined wall but merge into

the gabbro, the wall so far as the miner is concerned
being the limit of profitable working due to the fading

I

away of the ore body into the gabbro, so that in under-

[

ground work an abundant sprinkling of ore through the

j

gabbro serves as an indication of the proximity of heavy
ore bodies.

Furthermore, as in Norway, there seems to be in these

deposits a certain relation between the size of the deposit

and the area of the gabbro mass in which it occurs, since

all the extensive mining operations are carried on in

deposits associated with large gabbro masses, while in

connection with many of the smaller masses, smaller

deposits as yet unworked and in many cases unworkable
are known to exist. It is also, as has been mentioned,

not unlikely that a relation between the percentage of

nickel in the pyrrhotite and the amount of copper present

in the several deposits similar to that which has been

noted in the Norwegian deposits may exist in these

Canadian deposits as well. In fact these Canadian de-

posits resemble those of Norway and all others of the class

having similar geological relations wherever they occur

throughout the world, in a most remarkable manner, the

points of resemblance being so numerous and so striking

as to preclude mere chance coincidence.

The facts in the case of these Sudbury deposits point

to these also having originated in the elements of the

pyrrhotite and copper pyrite, originally disseminated

through the molten rocks, having during the process of

cooling seggregated themselves together in certain parts

of the magma, especially toward the sides, just as certain

other constituents have a tendency to do in igneous rocks

of various kinds, especially in basic rocks such as these

gabbro, and even in these very gabbro masses them-
selves.

This presented itself to Mr. Barlow, who has made
the most careful study of these deposits as the only ten-

able view concerning their origin, even before Prof.

\'ogt published the result of his elaliorate studies in

Norway. "The ores and associated rock "' Mr. Barlow
writes,"' were in all probability simultaneously introduced

in a molten condition, the patches of pyritous matter

aggregating themselves together in obedience to the law
of mutual attraction." (.\nn. Rep. Div. of Mineral
Statistics, Geological .Survey of Canada, 1889-90, p. 128.)

j

One fact in the case of the Canadian deposits which
might at first sight seem to oppose this view of their

I
origin, is the frequent occurrence of the ore along or near

j

the contact of the diorite with granite, which judging

from contact phenomena, is more recent than the diorite

and consequently would have been intruded after the ore

deposits were formed and consequently cannot be con-

sidered as the wall rock of the molten diorite toward

j

which the seggregation would lake place. But it must

j

be remembered that in such a district of hard and massive

i

dioriles and softer stratified rocks, any shattering which
would precede the intrusions of the granite would pro-

bably tend to develop lines of fracture along the contact

of these two rocks and thus afford a ready passage for the

granite magma in these directions. The contact of the

diorite and the granite would thus mark approximately,

in many cases at least, the contact of the diorite with the

Huronian rocks through which it was intruded.

Concerning these sulphide ores containing nickel there-

fore. Prof. Vogt sums up as follows :

—

1. These deposits, which are numerous and occur in

widely separated countries, are always found in connec-

tion with some basic igneous rock allied to gabbro and
since this is invariably the case we must conclude that

the deposits stand in some genetic relation to this igneous

rock.

2. .Since we can frequently trace a gradual passage

from the workable deposits into the igneous rock by a

progressive increase in the amount of ore in the rock, we
must conclude that the ore masses were not in any way
introduced into the rock subsequent to cooling but were
.separated out of the molten magma during the solidifica-

tion of the rock. This conclusion is also borne out by
the remarkable simplicity and U'dformity of chemical

and mineralogical composition of these deposits through-

out the world, by the relation between the size of the

ore depo.sit and the area of the gabbro mass in which it

occurs, as well as by the absence in these deposits of lead,

zinc, arsenic, antimony, bismuth, etc., and of those min-
erals which are especially characteristic of the so called

pneumalolilic action.

3. Owing to the fact that, as Fournet has shown, the

metals copper, nickel, cobalt, iron, tin, zinc, lead, silver,

antimony and arsenic have in general a decreasing
affinity for sulphur in the order named, the small per-

centage of copper, nickel and cobalt present in the
original magma united with sulphur and becomes thus

concentrated in any sulphide of iron which separates,

while any tin, zinc, lead, silver, antimony or arsenic

present in the magma is not so concentrated.

4. From what we know of the amount of copper, nickel

and cobalt contained in these rocks themselves we are

justified in concluding that these metals are always present

in the original magma in amount quite sufficient to supply
material for all the deposits in question, if only the con-

centration can be effected, and in this connection it

would also follow that there must be a certain ratio

between the size of the eruptive mass and the extent of

the ore deposit.

5. The copper of the deposit always appears as copper
pyrite. The nickel becomes concentrated in pyrrhotite

or appears in the form of niillerite, pentlandite, or poly-

dyuiite, all minerals comparatively poor in sulphur, while

the cobalt on the other hand is concentrated in the pyrite

which is much richer in sulphur.

6. In the Canadian nickel bearing sulphide depo.sits,

platinum in the form of sperrylite is sometimes found,

which would seem to be analogous to the occurrence of

native platinum and osmiridium metals, contained in the

more or less serpentinized, basic olivine bearing rocks in

the Urals and elsewhere to be mentioned further on.

7. Titaniferous magnetite or Ilminite almost always
occurs in small amount in the nickel bearing sulphide

deposits, indicating a genetic relation and to a certain

extent a transition between these sulphide secretions and
the deposits of titaniferous iron ore mentioned in the

beginning of this paper as having a similar origin.

8. The nickel bearing sulphide deposits occur in almost

all cases about the edges of their several igneous masses,

a fact which, as has been mentioned, is susceptible of

explanation in that the sulphides, following Soret's

principal, become concentrated toward the cooling sur-

faces of the mass.

Another remarkable fact tending to the same conclu-

sion and showing the importance of geological studies in

connection with ore deposits, is that although in the

several widely separated countries ihe pyrrhotite deposits

associated in the manner above descrilied with the

gabbros are so rich in nickel, the celebrated Fahlbands of

Norway which are bedded or apparently bedded deposits

consisting of heavy impregnations of pyrrhotite, pyrite,

copper pyrites, etc., but occurring in gneisses or schists

of various kinds contain hardly any nickel, hundreds of

analyses showing the nickel and cobalt contents to range

from .25 to .50 of one per cent., and whnt is still more
remarkable the same is true ol the similar Fahlbands so

often associated with our Laurentian limestones in Canada,
so far as these have been examined. In these the

pyrrhotite and pyrite is present in large amount and is

often associated with copper pyrite but only a very small

quantity of nickel and cobalt, usually not amounting to

more than a trace, is present. (.\dams, Frank D.,

Preliminary Report on the Geology of Central Ontario,

Geological .Survey of Canada, 1894, in press.)

METALLIC SECJGKEGATIONS FROM IGNEOUS ROCKS.
Some few cases of the seggregntion of metals in a free

state are known to occur in igneous rocks. These deserve

much more careful and extensive study than has yet been
bestowed on them in view of the light which they promise

to throw on the origin of ore depo.sits such as these which
have just been considered.

These are of two classes :

1st. Iron-nickel alloys.

2nd. Platinum and osmiridium metals.

The celebrated occurrences of native iron holding about

2 per cent, of nickel, discovered by Nordenskjold in

basalt and at Uifak and Assuk in Greenland, are now
believed to have resulted in the reducing action of the

carbonaceous material in the rock through which the basalt

was erupted, but these occurrences nevertheless afford an

example of the concentration of nickel, which must origin-

ally have been disseminated in small amount throughout

the molten basalt, in the iron which has been reduced in

the way above described, a more recently noted and even

more remarkable occurrence is the Awaruite of New-

Zealand which is composed of 67-93 P^'' cent, of nickel,

70 per cent, of cobalt and 31-02 per cent, of iron and is

found in a very basic igneous rock belonging to the class

Peridotites. (G. H. F. Vbich, Quart. Jour. Geol. Soc ,

Nov., 1890.)

In the various parts of the world where platinum occurs

in alluvial sands it has been found from time to time

intimately associated with serpentine and chromic iron

ore, thus indicating as its prcjhahlc source some PeroditilQ

or Olivine rock, and Murtchis.')n long ago mentioned its

occurrence in the serpentine rocks of the Urals. (" Russia

in Europe," p. 484.) .Some ten years ago, however, this

probability became a certainty for on the western slope of

the Ural mountains ])latinum was found in grains dissem-

inated through an olivine gabbro, which there formed the

bed rock on which the platinum bearing gravels rest.

Recently, at a locality on the eastern slope of the same
mountain chain platinum associated wdth chromic iron ore

has been found so abundantly disseminated through an

olivine rock that this latter can be actually worked with

profit, as much as 93 to 1 10 grains of platinum to the ton

of rock being found. (R. Helmhacker, Zeit. Fiirprak,

Geol. Feb., 1893, and Can. Record of Science, April,
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1893. See also Eng. and Mining Journal, Dec. 22, 1893.)

It is thus evident that the platinum of commerce also

occurs originally as a seggregation from basic igneous

rocks. . .

The uniform character and constant association of

chromic iron ore wherever deposits of this mineral are

found with serpentine, which rock is a decomposition pro-

duct of basic eruptive rocks rich in olivine, points very

strongly to the probability of this mineral also being a

product of the differentiation of basic igneous magmas

during cooling, but its solidification and alteration to ser-

pentine. Our knowledge of these deposits, however, is

not as yet sufficiently extensive, not sufficiently exact to

enable any definite conclusions to be reached on this most

interesting subject.

Although therefore these mineral deposits which pre-

sent evidence of having originated in the differentiation

of igneous masses during cooling, form a comparatively

small class of deposits, they are full of interest, especially

for us in Canada where so many of these deposits occur,

and this brief presentation of some of the principal facts

concerning them has been given in the hope that the

Mining Engineers of our Dominion, many of whom are

engaged in the working deposits of this class, having

these facts in view may be induced to make a careful

study of these deposits with a view of extending or perhaps

correcting our knowledge concerning them.

The Manufacture of Iron and the Canadian Iron

Industry—A Plea for Protection.

By Mr. George E. Drummond, Montreal.

" There is a tide in the affairs of men,

Which, taken at the flood, leads on to fortune ;

Omitted, all the voyage of their life

Is bound in shallows, and in miseries.

On such a full sea are we now afloat

;

And we must take the current when it serves.

Or lose our ventutes."

These lines apply with peculiar force to Canada, in the

present stage of her iron industry.

Events are transpiring from day to day in the neighbor-

ing Republic, which demonstrate that the iron industry of

that great country has now reached such magnificent pro-

portions, under the wise protective policy so well main-

tained for the past forty years, that American iron masters

are able to compete on equal terms with the world.

History repeats itself. As with England at the middle

of this century, so now with the United States. Her
iron in ustry has reached that stage when the Govern-

ment of the country can consider the question of a reduc-

tion in its protective tariff, with comparative safety to the

industry itself.

Here in Canada, the iron industry, still in the pioneer

stage, although under Government encouragement show-

ing an increase in actual output of nearly 100% in the past

two years, broadening out day by day, making a place

for itself in the home market, and in the face of many
difficulties, displacing gradually the products of American

and British furnaces, finds itself at the most critical stage

of its existence, threatened by a premature demand for a

reduction in the current protective duties, which, if acceded

to by the Government, will surely prevent further pro-

gress, if indeed it does not altogeth r annihilate the

industry, by exposing it before it is yet established, to the

hostile competition of foreign producers, particularly to

the competition of American furnacemen, who have of

late been the chief, if not the only competitors for our

most important territory, viz : the markets of Western

Canada.
To produce pig iron, the basis of all subsequent stages

of the iron industry, a very heavy initial expenditure has

to be made in the prospecting, securing, and development

of mines, woodlands, limestone quarries, railways, ship-

ing docks, etc., necessary to ensure a constant supply of

raw material.

The establishment of the plant itself demands a heavier

outlay, in proportion to the value of the product, than is

required for the production of any other staple. It is the

experience of almost every iron master, that in the early

period of iron making, in all countries, the work is more
or less of an experimental nature, and as it must be carried

on upon a large scale, and if unsuccessful the investnient

becomes worthless, the risk of ruin to the first adventurers

is great.

It has necessarily resulted from these causes, that to

start an iron industry on an important scale, in any
country, however favorable its apparent natural condi-

tions. State aid, either by direct bou ty, by a heavy pro-

tective duty, or by both combined, has been found neces-

sary, and it is in those countries where this has been

effectually done, which are to-day the large producers of

iron, not only supplying their own wants, but also those

of other countries.

To deal with this question intelligently, it is well for

Canadians to review, as briefly as the importance of the

issues will permit, the history of the establishment and
successful devf lopment of the iron industry in other

countries, and par'^icularly note the broad liberal policy

of protection under which Great Britain and the Uniled

States alike built u;; the greatest and most successful iron

industries of modern times.

The importance, of the issues will perhaps in some
measure excuse the lengthy references to the methods

adopted by our coniiie'itors to bring about the successful

development of their iron industries, and some description

of the splendid equipment they now possess in furnace

plant, shipping docks, and other accessories necessary to

economical working, will perhaps not be out of place.

John Stuart Mill says: "To draw inferences is the

great business of life."

In the light of what has been accomplished by wise

administration in other countries, particularly in Great

Britain and the United States, Canada may be guided as

to the best and surest course for an early development of

the great mineral wealth with which God has blessed her.

Iron is perhaps the Almighty's greatest metallurgical

gift to man. Its use can he traced to the very earliest

ages. Biblical and secular history abound with mention

of the use of iron by the forerunners of our race. Tubal-

Cain, born in the seventh generation from Adam, is

described in the IV. Chapter of Gennsis as "an instruc-

tor of every artifice in brass and iron."

In the time of Moses, the Egyptians seem to have been

engaged in the manufacture of iron, as referred to in the

IV. Chapter of Deuteronomy, 20th verse. " But the

Lord hath taken you and brought you forth out of the

iron furnace, even out of Egypt." This expression again

occurs in I. Kings, 8 and 51.

Swank, in his admirable " Iron in all Ages," says :
—

"The Egyptians, whose existence as a nation probably

dates from the second generation after Noah, and whose

civilization is the most ancient of which we have any

knowledge, were at an early period familiar with the use

and manufacture of iron. Iron tools aie mentioned by

Herodotus as having been used in the construction of the

pyramids. In the sepulchres of Thebes and Memphis,

cities of such great antiquity that their origin is lost,

butchers are represented as using tools which antiquarians

decided had been made of iron and steel. Iron sickles

are also pictured in the tombs of Memphis and Thebes,

and various articles of iron have been found, which are

preserved by the New York Historical Society, and are

probably three thousand years old.

Herodotus in the fifth century before Christ speaks of

the Chalybians as " a people of iron workers."

The Persians and their northern neighbors the Medes,

made iron and steel long before the Christian era, and so

did the Parthians and other Cythian tribes.

Ages ago Damascus, the capital of Syria, manufactured

its famous swords from Indian and Persian steel.

It may be assumed as suspectible of abundant proof

that the knowledge of iron, if not of its manufacture, was

common to the people of Africa long previous to the

Christian era. The decay of the iron industry of these

ancient countries probably contributed towards the ruin

of the empires of the east, and as Swank says : "With
the fading away of Asiatic and African civilizalion and

magnificence the manufacture and use of iron in Asia an^i

Africa ceased to advance."

Following the march of civilization, the iron industry

took root in the west, and has contributed in a very great

measure to the wealth of the two most powerful industrial

nations of modern times. Great Britain and the United

States.

Great Britain—The history of the British iron industry

dates back to the days of the Roman occupalion, as

evidenced by the fact that in Kent, Sussex, Gloucester,

Yorkshire, and many other parts of England large

quantities of iron cinder, as old as the Roman era, have

been discovered. This has been further proved by the

finding of Roman coins, pottery and altars in connection

with the cinder.
'

From the days of the Romans down to the middle of

the 17th Century, the furnaces and forges of England

were operated altogether with charcoal as a fuel. Aided

by the protection to native iron inaugurated by Edward
III. during his reign from 1327 to 1377, the iron industry

made very good progress.

In the 14th Century, the ironsmiths of England had

brought the trade to a fine art, aiding thereby to establish

the present industrial pre-eminence of England ; locks,

keys, hinges and bolts, produced during that period having

never since been equalled in beauty of design.

In 1615 it is said that there were 800 furnaces, forges,

or other mills making iron with charcoal, of which Dudley

a few years later estimated that about 300 were furnaces,

the weekly product of which was about 15 tons each.

The charcoal iron industry seems to have reached its

height towards the close of the reign of Elizabeth, when
the trade became so prosperous that instead of importing

iron as she had hitherto done, England began to export it

in considerable quantities, in the shape of iron ordnance.

The extent of the operations however, began to exhaust

the forests of England about the beginning of the 17th

century, and the British Parliament had to give its serious

attention to the question.

In 1740 the production of pig iron in Great Britain was

only 17,350 tons, her iron industry at this time having

been almost destroyed by the decreasing supply of char-

coal.

About 1750 mineral coal, in its natural state or in the

form of coke, came into notice as a substitute for charcoal.

The iron trade of England and Wales at once revived,

while that of Scotland may be said to have been actually

created by this new fuel.

Great improvements were introduced in the furnace

plants of Great Britain, and the industry from that date

forward advanced steadily.

In 1787 the British Government adopted a strong pro-

tective tariff for their iron industries, the duty on pig iron

being placed in that year at 67 2 per ton, with higher

rates for manufacturned iron. This duty on pig iron was

later on increased in 1819, and again in 1825, and the

protective tariff in this department was maintained down
to the year 1845.

The effect of the introduction of mineral coal, and of
the protective duties levied on foreign iron was most
beneficial. The industry at once showed strength, and
from that date continued to grow rapidly, until in 1796
there were 104 furnaces in England and Wales producing

108,793 tons of iron, and in Scotland 17 furnaces pro-

ducing 16,086 tons.

In 1820 the total production had reached 400,000 tons,

in 1825, 581,367 tons; in 1840, 1,396,400 tons ; and in

1854, 3,069,838 tons ; this quantity being then estimated

as fully one-half of the world's production of pig iron.

In 1889 Great Britain's production of pig iron had
reached 9,321,563 tons of 2,000 lbs. This with a

population estimated at thirty-eight millions, gives the

enormous production of 495 lbs. per head. Of this out-

put Great Britain herself consumes 250 lbs. per capita.

In considering the progress made it is well to remember
the various Acts of Parliament enforced from time to time

by England to protect her national iron industry, by pre-

venting the emigration of her skilled artisans to other

countries, by guarding against the sale of her inventions

to competitors, and by the imposition of Customs duties

upon foreign products.

For instance while the growing scarcity of wood for the

supply of charcoal convinced the Government and people

of England as early as 1 750, (before mineral fuel had
come into use) that it would be to their adva^ tage to

allow the free admission of iron in its rudest form from

the American colonies, and that as a matter of fact they

passed an Act in that year setting forth th 't it would be

of great advantage not only to the Colonies, but also to

the Kingdom, that the manufacturers of England should

be supplied with pig and bar iron from the Colonies free

of duty, yet they so fully believed in protecting their own
home industries, that the same Act that made the rudest

forms of iron free of duty (because England was unable to

produce the material herself) contained the following

clause,

—

" That pig and bar iron made in His Majesty's colonies

in America may be further viamifactitred in this kingdom,

be it further enacted that from and after the

twenty-fourth day of June, one thousand seven hundred
and fifty, no mill or other engine for slitting or rolling- of

iron, or any plating forge to work with a tilt hammer,
or any furnace for making steel, shall be erected, or after

such erection continued in any of His Majesty's colonies

in America, and if any person or persons shall erect or

cause to be erected, or after such erection continue, or

cause to be continued, in any of the said colonies, any
.such mill, engine, forge, or furnace, every person or

persons so offending shall for every such mill, engine,

forge, or furnace, forfeit the suiii of two hundred pounds
of lawful money of Great Britain, and it is hereby further

enacted that every such mill, engine, forge, so

erected, or continued contrary to the directions of this

Act, shall be deemed a common ntiisaiice, etc., etc."

By the Act in question Great Britain undoubtedly
encouraged the production of pig and bar iron in America,

by exempting them from duties to which like commodities
were subject when imported from any other country, but

she did this simply because she had not until that date

found a fuel substitute for charcoal. A glance at the Act
however, will moreover, show that she imposed an ab-

solute prohibition upon the erection of steel furnaces and
slit mills in any of her American colonies.

Various other restrictive Acts of Parliament were
passed in 1781, 1782, 1785 and 1795, to prevent the

the exportation to foreign countries of machinery and
tools used in the manufacture of iron and steel, and to

prevent skilled machanics from leaving England.

For example an Act in 1785, 25 Geo. III., c. 67.
" To prevent, under .severe penalties, the enticing of

artificers or workmen in the iron and steel manufactures

out of the kingdom, and the exportation of any tools used

in these branches to any place beyond the seas.

"

The penalty provided in this Act read,

—

" If any person or persons shall contract with, entice>

persuade, or endeavor to seduce, or encourage, any
artificer or workman concerned or employed, or who shall

have worked at, or been employed in the iron or steel

manufactures in this kingdom, or in making or preparing

any tools or utensils for such manufactory, to go out of

Great Britain to any parts beyond the seas (except to

Ireland) and shall be convicted thereof. shall for

every artificer so contracted with, enticed, persuaded,

encouraged or seduced, or attempted so to be, forfeit and
pay the sum. of five hundred pounds of lawful money of

Great Britain, and shall be committed. to the common
gaol there to remain without bail or mainprize for

the space of twelve calendar months, and until such for-

feiture shall be paid, and in case of a subsequent offence

of the same kind, the person or persons so again offending

shall upon a like conviction, forfeit and pay for every

person so contracted with, enticed, persuaded, encouraged

or seduced, or attempted so to be, the sum of one thous-

and pounds and shall be committed to the

common gaol as aforesaid there to remain without bail or

mainprize for and during the term of two years, and until

such forfeiture shall be paid."

In addition to these restrictive measures, a glance at

the protection afforded to the British manufacturers of

iron from 1782 to the close of 1825, will demonstrate to

Canadians the fact that England owes her greatness in the

iron industry very largely indeed to the protection granted

to her native industries in the early years of the trade.

Quoting from Scrivener's History of the Iron Trade :

—

"From 1782 to 1795 the duty on foreign bars was
£i i6s. 2d. per ton. It rose to ^'3 4s. 7d. in 1797. From
1798 to 1802 it was 15s. 5d. In two years it had got

10^4175. id. and from 1806 to 1808 it stood at ;{J5 7s. Sl^d.
In the three years between 1809 and 1812 it waS;^5 9s. lod.
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and in the five years ending with lSl8 it had been
£6 9s. lod.

" At this date a distinction was made in the interests of
British shipping, for whilst thenceforward till the close of
1S25 the duty on foreign bars was £6 los. if imported in

British ships, it was £-j i8s. 6d. if imported in foreign.

Nor was this all, iron slit, or hammered into rods, or iron
drawn down, or hammered, less than three-quarters of an
inch square, was made to pay a duty at the rate of £20
per ton, wrought iron, not otherwise enumerated, was
taxed with a payment of ;^50 for every ;^loo worth im-
ported, and steel, or manufactures of steel, were similarly
loaded with a 50 per cent, duty."

Mr. James Mavor, the present professor of political

science in the University of Toronto, quoting from
Conrad's Elandworterbuch der Staats Wissenchafler, vol.

Ill,- page 45, and also from various other authorities,

gives the following data in regard to the duties imposed
at various times by Great Britain in the interest of her
iron industry.

" The duty imposed on pig iron in 1787 was 67 2 per
ton. Duty increased 1819 to 130/ per ton on pig iron.

Duty raised 1825 by lO/ per ton. Duly altered 1S42, 25
per cent, ad valorem on pig iron. Duty abolished 1845.

" Duty on manufactured iron altered 1845, 1 5 per cent,

on manufactured iron and steel, this subsequently reduced
to 10 per cent. Duty on iron wholly abolished i860."
Among other measures quoted by this authority are

special rates for carrying coals to iron works, embodied
in the earlier railway Acts.

The period of protection by high customs duties e.xtend-

ed from 1787 until i86o, giving to the iron industry pro-
tection of a permanent character for upwards of 73 years.
The restrictive measures cited, although they were in

many cases harsh, undoubtedly resulted in building up an
industry of great value not only to Great Britain, but to
the world at large.

United States—Great as has been the progress made in

the iron industries of Great Britain, still more marvellous
has been that of the United States, especially when we
consider that the development of the American iron
industry has been made very largely within the past forty

years, and a full consideration of the facts will show that
this rapid growth has been due almost altogerher to the
fact that during that forty years the Government of the
United States has stood firmly by the policy of protection
to the native industry, and that the greatest progress was
undoubtedly made when the protection was at its highest
point.

The first attempt to establish iron works in the United
States was made in 1 619, the works being located at
Falling Creek, a tributary from the James River, in
Virginia. This was unsuccessful, but during the i8th
century Virginia became quite prominent in the manu-
facture of iron.

In 1643 an iron works was started in the Province of
Massachusetts Bay, which claims to be the first successful
iron works established in America. Several other forges
were erected at various points throughout New England,
in all cases the fuel used being charcoal.

In the State of New York the first iron works would
seem to have been erected in 1740 on Ancrum Creek,
Columbia county, close to the Hudson river. This
furnace was contemporary with our own St. Maurice
forge erected A. D. 1752.

In iSoo the celebrated Champlain iron district was
developed and in 1801 the first iron works in the district
were built. As in New England, so in New York and
throughout the United States, charcoal was the only fuel
used at this period.

New Jersey saw her first iron furnace in 1676, and
Penn-sylvania, the greatest producer of all the Stales,
witnessed the inauguration of the iron industry under the
able administration of William Penn in 17 16, the iron
produced by one Thomas Rutter Smith, who lived not
far from Germantown, being said to have proved equal to
the l>est Swede iron.s

In 1728 there were four furnaces in blast in Pennsyl-
vania and from that date forward the iron industry of the
State was assured.

Space prevents a more minute description of the diffi-

culties experienced and overcome by the pioneer furnace-
nien of the United States.

Conriing down to more modern days, the following
statistics, dated from 1854 to 1890, will serve to show the
magnificent development of the American iron industry,
under the protective tariff shown in the list.

PRODUCTION OF PIG IRON IN THE UNITED STATES
FROM 1854 TO 1890.

Calendar
Year.

1854.

1855.
1856
1857.

1858.

1859.
i860.

1861.

1862.

1863
1864.

1865.

Anthracite
& mixed

anthracite Charcoal,
and coke.

Net tons of 2,000 pounds.

Coke and
raw

bituniinou.s.

339,435
381,866

443.113
390,385
361,430

471,745
519,21

1

409,229

342,298

339,922
370,470
330,321

285,313
284,041

278,331

195,278

470,315 186,660

577,638 212,005
684,018 241,853
479,558 262,342

54,485
62,390

69,554
77.451
58,531
84,841
122,228

127,037

130,687

157,961
210,125
189,682

Duty on
Total, pig iron of

all kinds,

per cent.

30
30
30
30
24
24
24
24

736,218
784,178
883,137
798,157
705,094
840,627

919,770
731,544

per ton.

787,662 $6 00
947,604 6 00
1135,996 6 00
931,582 9 00

1866.

.

1S67.

.

1868.

.

1869.

.

1870.

.

1871.

.

1872.

.

1873 •

1874..
1875-

•

1876.

.

1877.

•

1878..

1879-.
1880.

.

1881.

.

1882.

.

1883..

1884.

.

1885.
1886 .

1887.

.

1 888.

1899.

.

1890.

.

749,367
798,638
893,000

971,150
930,000
956,608
1369,812

1312,754
1202, 144
908,046

794,578
934,797
1092,870
1273,024
1807,651

1734,462
2042, 1

38

1885,596
1586,453

1454,390
2099,597
2338,389
1925,729
1920,354
2448,781

332,580

344,341
370,000

392,150
365,000
385,000
500,587

577,620
576,557
410,990
308,649

317,843
293,399
358,873
537,558
638,838
697,906
571,726
458,418

399,844

459,557
578,183

598,789
644,300
703,522

268,396
318,647
340,000

553,341
570,000
570,000

984,159
977,904
910,712

947,545
990,009
1061,945
1 191,092
143^,978
1950,205
2268,264
2438,07s
2689,650

2544,742
2675,635
3806,174
4270,635

4743,989
5951,425
7154,725

per ton.

1350,343
1461,626
1603,000
1916,641
1865,000
1911,608

2854,558
2868,278

2689,413
2266,581

2093,236

2314,585
2577,361

3070,875
4295,414
4641,564
5178,122

5146,972
4589,613
4529,869
6365,328
7187,206
7268,507
8516,079
10307,028

00
00
00
00
00
00
00
30
30
00
00
00
00
00
00
00
00
00

27

72

72

72
72
72
72

In an able article, " From Mine to Furnace," Mr. John
Birkinbine, Past President American Institute Mining
Engineers, recently .said :

—

"The following ren)arks concerning the progress of
the pig iron industry, and a prophecy as to its future,
appeared in vol. XV of the tenth census, that of 1880,
which is presented here to show how much more rapidly
the industry has developed than was then anticipated
would be the case eight years ago, when it was written.
"In 1866 the United States had reached the produc-

tion of Great Britain in 1835, that is to say, she was then
thirty-one years behind the latter country. In 1884 she
was about twenty-one years behind England, and at the
same rate of increase for both countries the United States
will be about 15 years behind England in the year 1900,
and will reach and pa.ss her in 1950. The production of
pig iron of each country for that year, as determined from
the equation of their respective curves, being a little over
thirty million tons."

The facts are that in 1890 the United States passed and
has since that time led. Great Britain as a producer of
pig iron.

In a paper read at a meeting of the American Institute
of Mining Engineers, in October, 1890, by its then Presi-
dent, Hon. Abram S. Hewitt, he showed a comparative
rate of interest in population and and pig iron production
in the United States for six decades, and brought out the
striking conclusion that the production of pig iron has
always increased more rapidly than the population, and
that the ratio is an increasing one.
Between 1830 and i860 the production of iron increased

twice as fast as the population. Hetween i86o and 1890
it increased four times as rapidly, in reality over four
times, thus proving that the national wealth continues to
grow from decade to decade, at a rale of accelleration of
which the world afil'ords no previous example.
Inasmuch as during all this time the United States have

imported iron in addition to their native production, it

follows that the consumption per capita has also increased
more rapidly than the population.

In 1855, according to careful calculations made by Mr.
Birkinbine, the United Slates was consuming iron at the
rate of 117 lbs. per head, whereas in l890the consumption
had increased to rather more than 300 lbs. per head, the
whole of which, for the first time in the history of the
country, was being produced within American borders.

Mr. Birkinbine, in speaking of the present and future
of the iron industry, deplores the fact that part of the
development has been brought about by real estate specu-
lations, which he rightly conjectures will exert a restricting
influence in the near future. He is, however, of the
opinion that

:

" If political action does not disturb the industry, or if
labor troubles do not seriously interfere with the develop-
ment, there seems lo be no reason for expecting that the
pig iron industry will remain dormant, but we may rather
look for a yearly steady growth, which at the expiration
of 25 years will probably make the annual requirements
of the United Slates in pig iron, or its equivalent, amount
to between twenty and twenty-rive million gross tons."
These figures Mr. Birkinbine states are the result of a

careful study of statistics, taken in connection with an in-
timate knowledge of the present state of development,
and a personal acquaintance with the possibilities of
various portions of the country. He says :

" There will be times of depression like the present,
preceded and followed by others of unusual activity, but
we may confidently look forward to a material advance,
perhaps greater than estimated, but certainly much more
pronounced than was believed possible ten years ago.

Iron Ore.—The following figures taken from the " Re-
port of Mineral Industries of the United States," at the
nth census, 1890, will give some idea of the magnitude of
the iron industry of the United States.

In 1889 the production of iron ore in the United States
including red hematite, magnetite, brown hematite and
carbonate, amounted to 14,518,041 gross tons, of a total
value of $33,351,978.
The total capital invested in the ore mines in the same

year is given as $109,766,199. This is all expended
within the country on the native ores.

In addition to this iron ore was imported in the same

year from foreign countries to the extent of 853,573 tons,
valued at $1,852,392.
With reference to foreign ore imported into the United

States, Mr. Birkinbine in his " Production of Iron Ore,"
1892, says :

—

" While the United States has large deposits of iron
ore of all kinds, widely distributed throughout the various
states and territories, still the low rates of wages in
foreign countries, and cheap water transportation rates,
have admitted considerable quantities of iron ore into this
country, in spite of a specific duty of 75c. per ton,
which is collected on all iron imported. In the year
ending December 31st, 1892, iron ore to the amount of
806,585 long tons, valued at $1,795,644 or $2.23 per
ton, was thus imported. All of this iron however is

consumed near the ports of entry, and much of the ore
entering the port of Baltimore is unloaded direct from the
vessels to' the stock piles. This is also the case with one
Pennsylvannia furnace.

'"All the iron ore imported from Cuba is taken from the
mines operated by American companies. Until 1892 but
one company was mining and shipping ore from Cuba,
but last year a second enterprise was represented by
actual shipments, and 1893 is expected to add at least
one more active corporation to the list of Cuban mines."

It is significant, in looking over the list of imports for

1889, to find that whereas Cuba supplied 243,255 tons, of
a value of $535,524. the Provinces of Quebec, Ontario,
Manitoba and the North-West Territories combined,
supplied (be it remembered under equal conditions as to
the tariff") only 4091 tons, of a total value of $10,697.

Again in 1892, statistics show that whereas Cuba,
supplied 307,115 ions, valued at $618,222, Quebec,
Ontario, Manitoba and the North-West Territories sup-'
plied only 8,606 tons, and British Columbia 2,749, a total
value for all Canada of 11,355 tons, valued at $27,340.

Spain was the largest supplier of ore in 1889, sending
298,568 tons, of a value of $621,481.
These statistics prove that up to the present time

Canadians have found it impossible to compete success-
fully against the negro labor of Cuba, and the cheap
labor of Spain, in supplying ore to the American market.
The questions Canadians have to ask is whether under
uniform free trade Canada can hope to improve her
position as against her Cuban and Spanish competitors.
This seems highly improbable. All the facts point to
one conclusion, viz., that Canadians must turn their
attention to smelting their own ore for the home market.

Equipment and Shipping Facilities.—The equpment of
the American mines and furnaces surpasses in excellence
that of any of the European nations, and the facilities
they possess for cheap transportation of ore from mine to
furnace is unrivalled. The shipping docks at Marquette,
L'Anse and St. Ignace, Michigan, are worthy of special
notice.

These docks have been constructed at a heavy cost by
the railways which penetrate the interior, for the special
purpose of facilitating the handling of Lake Superior
ores at the minimum of cost, and they furnish a very-
striking exatnple of the foresight and enterprise of Ameri-
can railroad men, who perhaps more than any other class,
realize the national importance of the iron industry.
These terminal facilities consist of shipping docks, with

elevated railroad tracks from 35 to 47.5 feet above water
level. By means of drop bottoms the ore is dumped from
the cars into pockets, thence to be discharged at will by
means of iron chutes let down into the vessel's hold. By
this system the ore is rarely, if ever, handled from the
time it leaves the mine until it reaches lower lake ports.
The total investment for docks, specially equipped for

handling and shipping iron ore, is placed, by so good an
authority as Mr. Birkinbine, at approximately $4,000,000-
in the year 1889.

Receiviitg Docks—Of equal importance is the system of
receiving docks, specially erected for the purpose of handl-
ing ore to blast furnaces, or at points from which railroads
radiate to blast furnaces.

These docks are of various types, generally furnished
with swing boom derricks operated by steam power. By
means of these derricks iron buckets are lowered inio the
holds of the vessels. After being filled with ore by the
navvies, the buckets are raised again and swung to the
point where the ore is lo be deposited, or if for distant
points, into hoppers, thence to be discharged into cars.
The buckets dump automatically at the point desired, and
return to the hold without detaching from the machinery.

It is estimated that the capital invested for receiving
docks fully equals that mentioned for shipping docks, and
that one such receiving dock alone costs, equipped, fully
$800,000.
The investment, although large, is well spent, for by

means of these facilities it has been found possible to
handle quantities of ore which could not have been moved
in any other way, while the cost of such handling has
been reduced to a minimum.

Mr. Birkinbine gives the following data as to the cost of
handling ore by the new system of receiving docks.
"Ihe expense of shovelling ore into buckets in the

holds of vessels varies from 10 to 15 cents per long ton,
the rate being controlled by stevedores, while with the
improved apparatus at some of the docks, tiiis ore in
buckets is lifted from the vessel, carried back 350 feet
and dumped, at a total cost, including labor, wear and
tear, interest, fuel accounts reported, of from i to 1.5 cts.
per ton.

"With 21 men in the hold of a vessel, ZTwv/mg 2,000
long tons of iron ore, the entire cargo has been stocked in
17 hours. Other instances are mentioned where with
28 men, 2,200 long tons were similarly handled in 15
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hours, and 2,100 long tons were handled by 18 men in

17 hours. . , J- c
" In using these improved apparatus in loading honi

stock piles to railroad cars, it is not uncommon to have a

gang (>f men shovelling into buckets, and loading the ore

on cars at the rate of 8 or 9 tons per man per hour.
'

In addition to these unrivalled facilities for economical

handling of raw material, the American furnaceman

works under most advantageous circumstances with regard

to the large output of his furnace.

As an example, one of the furnaces in connection with

the Edgar Thompson .Steel Works, of Pennsylvania, re-

cently produced the remarkable output for a single day of

623 tons of iron. In a week one furnace stack in con-

nection with this company produced 3,203 gross tons and

in a month one stack produced 12,800 gross tons. That

is in one month, one of these furnaces produced fully as

much as twenty-five years ago would have been turned

out in a year, from the best and largest of the American

blast furnaces.

With such splendid facilities for economical working,

with ample capital, and many other benefits accruing

from a long continued policy of protection, the American

iron industry stands to-day in a perfectly safe position, the

trade (aside from the ordinary periods of depression com-

mon to all industries), bound to increase in volume, the

whole future of the industry linked with the life of the

nation.

CONTINENTAL STATES.

Following the example of Great Britain and the United

States, France, Belgium, Germany, and other continental

States', established, and still maintain, high protective

duties with most beneficial results in many branches of

the iron industry. Germany's case is especially worthy

of mention.

On the 14th May, 1892, Bismarck, in a speech before

the German Reichstag, said,

—

" The success of the United States in material develop-

ment is the most illustrious of modern times. The

American nation has not only successfully born and

suppressed the most gigantic and expensive war in all

history, but immediately afterwards disbanded its army,

found employment for all its soldiers and marines, paid

off most of its debt, gave labor to all the unemployed of

Europe, as fast as they could arrive within the territory,

and still by a system of taxation so indirect as not to be

perceived, much less felt. Because it is my dehbcrate

jiidgtneut that the prosperity of America i^ mn^tly due to

'its system ofprotective la'c^^f i/r-e Hint Germany has now

readied tliat point where it js necessary to imitate the

tariff system of tlie United States."

Bismarck gave to Germany a protective policy with

something of a permanent character, and the result has

been the building up of a great national industry in that

country.

In 1834 Germany and Luxemburg, included in the

Zollverein, produced only 110,000 metric tons (2204 lbs.)

of pig iron.

In 1881 Germany and the (Irand Duchy of Luxemburg

produced 2,914,009 meuic tons (2204 His, ) In 1890 the

production nad increased to 4.637,239 metric tons. This

increase in pig iron has Ijeen accompanied by an enormous

increase in the output of coal and lignite. As an illustra-

tion showing Germany's progress in the manufacture of

basic steel, in 1890 England produced 503,400 tons of

basic .steel, (iermany, Luxemburg and Austria, produced

1,695,472 tons.

IRON RESOURCES OF CANADA.

Canada's "natural fitness" for the successful establish-

ment of the iron industry is beyond question.

The earnest work performed by the Geological Survey

of Canada, and by private prospectors, has well estab-

lished the fact that throughout a very large portion of her

vast territory (three and a half millionti of square miles in

extent) Canada is rich in iron ores of almost every variety

known to metallurgy.

Commencing at the Atlantic seaboard, Canada can

claim in Cape Breton—extensive deposits of brown

hematite, magnetite and spathic ores, lying side by side

with coal fields of great magnitude.

Nova Scotia—The limonite, specular and spathic clay

ironstone and hematite of Pictou County, specular ore in

Guysboro County. At Londonderry an immense vein of

ankerite, holding brown hematite.

Between Truro and Windsor numerous deposits of

brown hematite, often highly manganiferous.

A range of ferriferous strata extending from Digby to

Windsor embracing red hematite and magnetites of

Nictaux and Clementsport. Throughout the whole of

this district mineral fuel and fluxes occur in close prox-

imity to the iron mines, affording exceptional facilities for

economic furnace practice.

New Briuiswic/i—Magnetic and bog ores, with coal

fields at Grand Lake and elsewhere, and a plentiful

supply of hard wood for charcoal purposes.

Quebec—The bog and lake ores of this Province are

probably the most extensive of a like nature in the world.

The ore bearing area extends from the borders of Ontario

in the west, to Gaspe in the east, and on the other hand

from the eastern townships to the Laurentian range of

mountains, efitbracing the historical Three Rivers ore

district.

Good deposits of magnetic ores are found at various

points throughout the province, especially in the vicinity

of Sherbrooke, Leeds, Sutton, St. Jerome and in Pontiac

county.

An almost inexhaustible growth of hard wood, suitable

for the manufacture of charcoal is everywhere found side

by side with the iron deposits. Limestone for flux is

most abundant throughout the province.

Ontario—Vast deposits pi ore exist throughout Ontario

from the Ottawa Valley to the head of Lake Superior.

The ore is of many varilies, magnetic, red hematite,

limonite, specular, and occasionally bog ores, all more or

less rich in metallic iron.

At the recent World's Fair in Chicago, Ontario ex-

hibited no less than 120 samples of iron ore taken from

her various minesj all these samples averaging 60 per

cent, and over in metallic iron, and many of them excep-

tionally free from impurities. Most notable among the

locahties sending exhibits were the Ottawa Valley, includ-

ing Lanark, and the Kingston and Pembroke district,

Madoc and and other points in the county of Hastings ;

Haliburton, Coehill, and other locations in the county of

Peterboro : East Algom.a, Thunder Bay district, including

the Atik-Okan range.

In the matter of fuel, Ontario, like her sister province,

Quebec, possesses extensive forests of hard wood, admirably

suited for the production of charcoal. She is also rich in

fluxes.

J/(7«?/()*(7—Deposits of magnetic and bog ores on i^ake

Winnipeg, with an abundant growth of hard wood suit-

able for charcoal in the vicinity of the mines.

British Cf///w/'w—While the work of exploration has

necessarily been limited, yet the magnetic ore deposits at

Texada Island, and Cherry Creek Bluff are already fairly

well proved by actual work. The ore from these mines

has found a market at Tacoma, Wash., U.S.

British Columbia is very rich in both coal and wood,

the outputs of her coUieries at Nanaimo, Wellington and

Comox showing a steady increase in tonnage.

While in the actual work of proving and developing

her mines, Canada has up to the present accomplished

comparatively little, yet the careful preliminary explora-

tions already referred to have made it most evident that

in raw materials nature has unquestionably endowed

Canada with everything necessary to success.

CANADIAN MARKET.

Satisfied as to the possession of raw materials, the next

most important question for Canadians, is the market for

the finished product. All facts and figures go to prove

that for many years to come Canada's natural market for

iron products lies within her own borders, side by side

with her mines and forests.

According to the best authorities, Canada uses to-day

upwards of 250 lbs. of the products of iron per capita.

This on a population of say five millions, means, roughly

speaking, an annual consumption of 600,000 net tons.

In his report of the Bureau of Mines of Ontario for

1892, Mr. Arch. Blue estimates the consumption to equal

(after making all due allowance for waste in converting

pig iron into finished iron and steel) say, 604,252 tons for

1891-2. To better realize the accuracy of these figures, it

must be remembered for instance that Canada possesses

to-day not less than 15,000 miles of railway, standmg

high among the nations in this particular regard. When
her 15,000 miles of railway hne is laid with standard 72

lb. rails (the rail of the future) she will have at 1 13 tons per

mile, in round figures, 1,500,000 tons of steel rails. The

average hfe of a rail is 15 years, therefore renewals are

being' made continually, and as a matter of fact the

Dominion is using in this department alone, 100,000 tons

of the product of iron annually.

During the past year one of our great trans-continental

fines alone imported 36,000 tons of steel rails. The Can-

adian railway companies if they follow the example of

their American rivals, will heartily support the production

of steel rails from Canadian ore by Canadian labor. The

revenue to be obtained from the carriage of raw materials

to the furnace, and of the finished product to the market,

as well as .through an increased passenger traffic, will

more than "compensate for the extra price they will be

called upon to pay for rail equipment during the first few

years of the industry.

All the rails used in Canada to-day are of foreign make.

As a further illustration, the rolling mills at Montreal,

Hamilton, Swansea, New Glasgow, N.S., and elsewhere,

are producing annually, at a fair estimate, 80,000 tons of

the products of iron. Unfortunately the raw material

for this output is very largely foreign, although there is

no good reason why within the next few years every ton

of this should, not be supplied by Canadian labor from

Candian ore. .

'

Our iron founders use annually about 80,000 tons of pig

ron in casting such as stoves, agricultural implements, and

machinery of all classes, one-half only of the material

used in this class of work being the production of Cana-

dian furnaces.

Aside from these leading lines the country consumes

each year a large quantity of such products as band and

hoop iron, special quality bar iron, steel boiler plates,

steel sheets, sheet iron, chain cables, slabs, blooms,

bridge and structural iron, railway fish plates, rolled

beams, nail and spike rods, wire, locomotive tires, iron

and steel for ships, steel ingots, bars, and other forms of

iron too numerous to mention, but almost wholly the

product of foreign labor.

In railways and shipping Canada pretty well holds her

own, proportionately to population, with either Great

Britain or the United States.

Possessed of the necessary raw materials, and reason-

ably protecting her own home market, there is no reason

why she should not, in proportion to her population, hold

an equally prominent position in her iron industries.

The history of the Canadian iron industry dates back

to the establishment of the St. Maurice forges by the

French Government about the year 1737. This was

followed at various periods by the erection of iron works

at Batiscan, L'Islet, Hull. Baie St. Paul and Mosiac, in

the Province of Quebec.

Furnace Falls, Normandale, Marmora, Madoc and

Houghton, in the Province of Ontario.

Woodstock, in New Brunswick.

Moose River, Nictaux and Bloomfield, in Nova Scotia.

In course of time each and every one of these enter-

prises had to succumb to the competition of foreign iron,

then admitted free of duty into Canada.

In addition to the difficulty of competing with the more

advanced industries of other countries, Canadian pioneer

furnacemen labored under many grave disadvantages.

The records in every instance speak of small outputs,

lack of capital, lack of shipping facilities, mismanagem.ent

—good and sufficient reasons in any country, or in any

branch of industry, for ultimate failure.

In not a single case has it been shown that lack of raw

materials necessitated the closing down of a Canadian

furnace. It is true that an almost absolute want of

proper shipping facilities in these earlier days, made it

troublesome and costly to procure raw materials, and

deliver them at the furnace, but this difficulty has long

since been removed by the easy shipping facilities afforded

through the network of railways now in operation all

over the country, not to speak of the perfect waterways

and splendid system of canals now possessed by the

Dominion.
Passing over the pioneer stage, we come to perhaps

the most important epoch in the history of the iron

industry in Canada, viz. , the introduction of the protec-

tive tariff on iron, which came into force in 1 887. The

tariff as then framed, and still in force, was based upon

the American tariff of import duties on iron and steel, and

their products, in the proportion of about two-thirds of

the said American tariff, and unquestionably the

Dominion Government designfeu the tariff with a view to

protecting native Canadian labor a ainst the cheaper

labor of Europe, and the better equipment of the United

States. It was evidently the intention of the Govern-

ment in doing this to afford, at least approximately, an

equal ratio of protection to labor, in whatever branch of

the industry it was employed, as this is the system upon

which the .Vmerican tariff is undoubtedly based, and the

only system possible of complete success.

Unfortunately the Dominion Government made one

mistake, viz., the admission of wrought scrap iron, as the

raw material for the manufacture of bar iron, at a less

rate of duty than puddled bars, blooms and billets, with

which it came into competition. This exception is, as

.Sir Charles Tupper once said, the "one blot" on the

tariff, for it has ever since de]>rived Canadian furnacemen

of a home market for their forge iron, a class of iron

which in the order of things they must necessarily pro-

duce from time to time, and which should be used by

Canadian rolling mill men as their raw material for bar

iron, either in the shape of puddled bars, or soft steel

billets as the trade may demand.

The admission of scrap iron at a low rate of duty has

resulted in two evils. First—It has retarded the pro-

gress of the manufacture of pig iron from Canadian ores,

inasmuch as the iron masters cannot afford to produce

puddled bars or steel billets at competitive prices with

cheap wrought scrap. Secondly— It has cau.sed the

Canadian rolling mill proprietors to make investments in

special plant for the mani|iulation of scrap, and brought

a condition of affairs in the rolling mill business that

would be greatly disturbed by any sudden change in the

tariff" with regard to the admission of wrought scrap.

It is the plain duty of the Government to rectify the

mistake it has made, but to do so with due regard to the

vested interests of all sections of the industry.

This may be done in several ways, for instance, by

naming a definite date, say within from three to five years,

when wrought scrap, the present raw material for Cana-

dian bar iron, shall be placed at the same rate of duty as

puddled bars, or steel billets, with which it comes into

competition, and that in the meantime a sufficient bounty

be granted, either to the rolling mill companies on such

iron and steel as they may produce from the products of

Canadian blast furnaces, or to the blast furnace companies

direct, as an inducement to them to produce steel billets

and puddled bars, so that they may shortly be in a posi-

tion to supply the mills (at a reasonable living profit to

themselves), with all the raw material necessary for the

manufacture of bars and other finished iron.

It is not improbable but that a comprehensive arrange-

ment on some such lines would result in the rolling mill

companies considering the question of going into blast

furnace work on their own account, with most beneficial

results to the whole Dominion, or they may adopt the

course of erecting plant for the manufacture of steel

billets and puddled bars from the Canadian pig iron.

In the face of many difficulties the pig iron industry

has continued to make creditable progress since 1887,

and especially has this been the case within the past two

years.

At the close of the calendar year 1 89 1, the total pro-

duction of pig iron in Canada was only 23,891 tons.

Within eighteen months, that is to say, at the close of the

fiscal year 1892, the output had increased to about 51,000

tons for twelve months, a gain of upwards of. 95 per cent.

60,000 tons will be a fair estimate of the output to the

close of the present fiscal year.

The following will show the furnaces now in blast,

with capacity and output :

—
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Londonderry Iron Co.,

Londonderry, N.S.

Description ofPlant, with Capacity.

36,000 acres of freehold land.

Ore mines yield from 50,000 to 70,000 gross tons.

Limestone mines yield from 12,000 to 15,000 gross tons.

Railwaj^s, about 12 miles, company's own property.

Two blast furnaces, capacity about 40,000 gross tons.

One rolling mill (silent) " " 8,000 "

One pipe foundry " " " 5,000 "

Xumber of men employed, about 350.
Maximum number which has been employed when run-

ning all departments full, 807.

Make of pig iron ( 1892) - 28,052 net tons.

Ore charged (partly bought) 64,430
"

Coke " - - - 41,006 "

Coal " (all bought) - 1,740
"

Flux - - - - 14,907
"

The Londonderry Co. purchase from outside sources a

very large proportion of their ore and coke. It is there

fore altogether fair to credit them with the hands em-
ployed in the production of this material, in all some 450
men. This gives a total of Soo employees connected
directly and indirectly with the operations of the London-
derry Co.

New Glasgow Iron, Co.\l and Railway Co.,

Ferrona, Pictou Co., N.S.

Ore mines, limonite and hematite, yielding 60,000 to

75,000 tons per annum.
Coal mines ; limestone quarries.

Railways, the property of the company, about 13 miles

in length, connecting the furnace with the mines.

One blast furnace, 65 ft. high, bosh 15 ft. 6 in., hearth

9 ft. 6 in., capacity, 100 tons per day.

Battery of coppe kilns.

Number of men employed, 425.
Iron produced in 1893, for nine months campaign,

22,500 net tons.

Ore, about 50,000 net tons.

Coke, 30,000
"

Flux, 13,000
"

The company purchase all the coal required for the

operations fif the furnace. Last year they bought, washed
and consumed 90,000 tons of coal. It is only fair to

credit the industry with the men steadily employed in the

fuel department, viz., 150 men and 50 boys, giving a total

average of 625 employees in connection with the Ferrona
works.

Allied with this company, and as an important con-

sumer of its forge iron, is the Nova Scotia Steel and Forge
Co., Ltd., of New Glasgow, N..S. The following de-

scription will show the great importance of this steel

industry.

The plant consists of:

—

Two Siemens melting furnaces, 20 tons capacity each.

Three gas heating furnaces.

Five reverberatory heating furnaces.

26 in. reversing cogging mill, with train of live rolls.

Hea\-y vertical hot billet shears, with live rolls.

One 20 in. plate mill.

One 16 in. bar mill.

One 12 in. bar mill.

One 9 in. guide mill.

Ten pairs shears, 40 tons and smaller.

One 5 ton steam hammer, with 15 ton hydraulic crane.

Four smaller steam hammers.
Machine shop 175 ft. x 75 ft., with 30 ton travelling

crane commanding whole shop, equipped with 24 in.

slotter, 6 drills (one a 9 ft. radial, 5 in. spindle), 9 lathes,

one of which will take in 50 in. over carriage, and
8 in. X 10 in. in the gap, will take 37 ft. between centres,

small shapers, etc. Power is supplied by some 50 steam
and 10 hydraulic cylinders. Entire works are lighted by
arc and incandescent light plant.

Output, too ions of steel ingots per day, all of which
is worked up into bars, sheets, axles and other forgings.

Over 97,000 axles of this company's make were sup-
plied to Canadian railways.

This company employed in 1893 an average of 425 men
at the works, and expended in wages to this staff

$185,471.00. Aside from this they should be credited
with the lalx>r necessary to mine and raise the average
quantity of ore required per day, in all one hundred men,
giving a total of 550 men connected with the Nova Scotia
Steel and Forge Co., Ltd.
The company consumed 36,000 tons of coal in 1893.
It may be mentioned also that they paid in 1893

freights, inwards and outwards, $86,667.61.

The Pictou Charcoal Iron Co., Ltd.

Bridgeville, N.S.

Ore mines, brown hematite and limonite, in the imme-
diate vicinity of the furnace.

Wood supply, the company controls 8,500 acres of
hard wood lands, yielding principally yellow birch, beech
and maple. This land is situated 15 miles from the
furnace.

One blast furnace, 55 ft. high, 11 ft. bosh, built of red
brick ; capacity, 5,000 tons charcoal per annum.

Charcoal kilns, 19 beehive kilns, capacity 50 cords each.
This company has barely commenced operations. So

far only 700 tons of iron have been produced. Working
full blast, however, it will give employment to 300 men
in the woods, mines and at the furnace.

John McDougall & Co.

Drummondville, Que.

Ores, bog ores secured within a radius of 12 miles of

Drummondville.
Charcoal fuel, soft wood, principally balsam and spruce

secured in practically the same district as the ores.

Two furnace slacks, both built of stone, 35 ft. high ;

capacity, about 6 tons per day each.

Two bundled men employed.

At present the whole of the output is used in the manu-
facture of car wheels at the company's works in Montreal.

The campaign is therefore largely regulated by the require-

ments of the car wheel department.

The Canada Iron Furnace Co., Ltd.

Radnor Forges, Champlain Co. , P. Q.

Ores, bog and lake. The company control 100,000

acres of ore-bearing lands in the districts of St. Maurice,

Three Rivers, Vaudreuil, Joliette, St. Ambrose de Kildare,

Point du Lac, Gentilly and Beaconcoeur, including the

important deposits of lake ores at Lac-a-la-Tortue and
Lac-au-Sable, which the company hold in fee simple.

Also magnetic iron mines at Sherbrooke, St. Jerome and
other points in the province of Quebec.

Wood supply, freehold and royalty rights on hard wood
lands extending throughout the country north of Radnor
Forges. The supply of wood is practically inexhaustible.

The company's location at Grandes Piles, securing to

them the " key " of the St. Maurice River, and the control

of most valuable hard wood lands on either bank of the

river for seventy miles of the navigable waters of the St.

Maurice. The wood is principally hard maple, birch

and beech.

Charcoal kilns, a battery of 11 kilns on the furnace

property at Radnor Forges, capacity 55 cords each ; a

battery of 14 kilns at Grandes Piles, capacity 55 cords

each. Charcoal also made in pits in the Sv/edish manner.

Limestone quarry, the company own what is perhaps

the most important limestone quarry in the Three Rivers

district. This lies within 50 yards of the furnace.

Railways, a railway line from Piles Branch, Canadian
Pacific Railway, to the furnace. This together with

switches is three miles in extent, all the property of the

company.
Car wheel foundry located at Three Rivers.

Furnace, iron shell, height 40 ft. , bosh 9 ft. diameter.

Crucible and bosh from mantle down is encased and

protected with a Russell Wheel and Foundry Co. water

jacket. The furnace is complete with all modern acces-

sories. Hot blast stove, Drummond pattern. Steam
and water power. New Weimer blowing engine, also

complete auxiliary plant blowing engines, steam and

force pumps ready for use at any moment should the per-

manent plant become disabled. Capacity 40 tons per day

of high class charcoal iron, specially adapted for the

manufacture of chilled car wheels.

This iron stands an average breaking strain of 63,000

lbs. per square inch, the lest being on standard bars

1x12 inch.

During 1893 the company produced 7,423 net tons of

charcoal pig iron. They made all their own raw material,

not alone for the production of the quantity of iron

named, but also for sufficient stock to provide for a

largely increased output during the present year, 1894.

The average number of men employed is 650, with

about 400 horses.

During the winter months when the company require

to cut all the hard wood necessary for the year's produc-

tion of charcoal and when they take delivery of a great

deal of the ore made during the summer months, they

often find it necessary to employ a staff of upwards of

860 men, with about 550 horses. Of this large staff of

men at least three-quarters are drawn from the ranks of

the farmers or habitants, and the operations are carried

on by them over a very large territory.

importance of the CANADIAN IRON
INDUSTRY.

Politicians will do well to notice that each and every

one of the Canadian blast furnaces are located in rural

districts, and that in i very peculiar degree the pig iron

industry is one closely identified with the interests of the

farmer.

The coke furnaces of Nova Scotia draw a large pro-

portion of their employees at mines and furnaces from the

farming class. In many instances farmers take work in

the mines, while other members of their families look

after their agricultural interests.

The charcoal iron furnace especially may well be classed

as a farmers' industry. For example, in the case of the

Canada Iron Furnace Co. already cited, out of a staff of

850 men employed at the present time, 700 at least of the

employees are farmers or habitants, who work for the

company during the winter months and in their slack

seasons between seed time and harvest.

These men find that the arduous work of clearing their

land is no longer profitable, as it has been in the past,

but that on the contrary they are now able to derive a

very good living from the earliest days of settlement, by

supplying wood to the charcoal kilns.

Another ready source of employment is the raising of

ore on portions of their own and neighboring land, which

would otherwise be wholly unproductive.

The successful re-establishment of this charcoal iron

industry at Radnor Forges has greatly improved the con-

dition of the farmers of the historical Three Rivers dis-

trict. They now find ready and profitable employment

US

on their own land at all seasons, a steady market for their

farm products, and ample work for their horses.

During the present season the Canada Iron Furnace
Co. are using in their camps and ore fields upwards of

500 horses, 80 per cent, of which are the property of
farmers.

This close identity of interest between the farmer and
the manufacturer is also characteristic of the work done
at Drummondville, in the Province of Quebec, and will

no doubt prove equally true with regard to the operations
of the Pictou Charcoal Iron Co., at Bridgeville, N.S.

It will be largely in the interests of the farmers of
Ontario and Quebec if the charcoal iron industry is

allowed to grow and prosper. What has been possible

in the case of Sweden is equally possible with the
Provinces of Ontario and Quebec, where the raw materials

and market lie side by side.

In 1890 Sweden had in blast 154 charcoal iron furnaces,

producing 456,102 metric tons, an industry of which that

nation may well be proud.
The utilization of the hard and soft woods of our

forests, at present waste material, would be of incalculable

benefit to the provinces of Ontario and Quebec, and above
all to the agriculturists of these provinces.

Next to the farming class, the railways would perhaps
be the greatest gainers by the establishment of an iron

industry.

In that caseof the Government railway, the Intercolonial,

it is safe to say that the combined operations of the Lon-
donderry Iron Co., the New Glasgow Iron, Coal and
Railway Co., and the Nova Scotia Steel and Forge Co.
furnish one-fifth of all the freight business of the railway

in question.

The Piles Branch of the Canadian Pacific Railway, on
which the works of the Canada Iron Furnace Co. are

located, is perhaps the best paying piece of line possessed

by that great trans-continental road, and this is very

largely due to the fact that every pound of raw material

inwards to the furnace and finished product outwards to

the market contribute to • the revenue of the railway

company.
It is plain that any policy that would serve to cripple

these iron industries will he severely felt by the railways.

Perhaps the greatest difficulty that has stood in the way of

the advancement of the Canadian iron industry up to the

present time has been the uncertainty of the tariff, and
political cries of "Commercial Union," "Unrestricted
Reciprocity," " Free Trade " and " Revenue Tariff," have
served to frighten capitalists, so that Canadian iron

masters have found it very difficult to obtain investors for

the carrying forward of the work on a proper basis.

When the difficulties are all considered, it is remarkable
that the industry has reached even its present stage.

The United .States at the present time presents an ex-

ample of what uncertainty regarding tariff" changes will

do. During the past six months business has been com-
pletely demoralized in the iron trade of the Republic by
the fear of a possible change in the duties. This in face

of the fact that both parties in Congress are known to be
more or less protectionist in theory and practice, the

difference being only one of degree, whereas in Canada
politicians are most extreme in their views, and the battle

against protection to native industries has been vvage<l in

and out of Parliament during all the term that the so-

called National Policy has been in existence.

With such a nucleus as the existing establishments

afford, with unlimited supplies of raw material, and
possessing the best of all markets—a home market—the

Canadian iron industry cannot fail to expand rapidly and
safely, probably as in the case of the United States much
more rapidly than the population, if only the Government
of Canada will establish confidence in the minds of capital-

ists by, in some manner, giving a degree of permanency
to the present protective tariff. Minor details will from
time to time require adjustment, but the broad principle

of protection to an industry for which nature has so

eminenlly fitted the Dominion, must be endorsed by both
Government and Opposition, giving a fair period of time
in which to secure a full development of the industry, so

that it may meet on something like equal terms, the

opposition of its powerful competitors in the United -States

and Great Britain. Without this the industry will be
restricted, and in times of depression such as the present,

the iron masters of the Unite<l Slates will simplj' unload
their bankrupt stocks into Canada, with the end that a
healthy Canadian industry will be an utter impossibility.

It is a notable fact that during the past four years the

increased outputs of the Canadian furnaces has led to a
decreased cost of production per ton of iron, and Canadian
makers have now forced foreign agents to lower their

prices fully $3 per ton from prices asked four years ago.

A well maintained tariff for some years to come will have
exactly the same tendency as it had in Great Britain and
the United States, viz., to strengthen and expand the

native industry to the point where Canadians can control

the entire trade of the country, and yet sell to the con-
sumer at as low a price as any foreign competitor can do in

his own country.

LOCATION.

The question of the proper location of coke and char-
coal furnaces will be settled by the natural fitness of each
province. Nova Scotia, possessing as she does a great
wealth of mineral fuel, must continue for some years to

come to produce the coke iron required by the country.

It may be urged that she [is far removed from her best

market, viz., Ontario. However, Nova .Scotia is in quite

as good a position in this respect, and ought to be in regard
to freight rates, as her present greatest competitors, viz.,

the furnaces of the Southern United Stales. Within Ihe
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pa'it two years Nova Scotia has made great progress in

the erection of modern plants and improved appliances.

She must continue on this course, for the time is past

when iron can be successfully produced without improved

appliances both in construction and modern n>ethods ,of

operation. The blast furnace must meet the consumers

wants in quality of iron, and technical knowledge apd

adniinisirative ability must be joined together in Canada

just as in the United States, to secure the increased out-

put and the high quality of iron which the times demand.

Quebec and Ontario afford a splendid field for the develop-

ment of the charcoal iron industry, and this department

will become more and more important as the forests of the

neighboring republic and Sweden are depleted.

It is hardly feasible under existing iircii instances to

successfully establish coke furnaces in either Ontario or

Quebec, inasmuch as these provinces would have to de-

pend upon importing their supply of mineral fuel from the

United States. Such an industry would be of little value

to the provinces or the Dominion inasmuch as by far the

largest proportion of labor required in the manufacture of

iron is that connected with the mines, both coal and iron.

Certainly the Government would nc5t be warranted in

granting a bounty for the establishment of an industry

contributing, as largely as this would, to the labor of our

most important competitor, the United States.

There is a reasonable hope that in due time Nova

Scotian coal will be profitably coked at Montreal and other

centres of population by the utilization of by products.

. When that time comes Ontario and Quebec will be in

a position to operate blast furnaces economically with

mineral fuel, the product of Nova Scotian mines, thereby

adding another link to strengthen the confederation of the

Canadian provinces.

For the immediate future the charcoal iron industry

offers the best and surest field of operation and investment

to the provinces of Ontario and Quebec.

A full and unbiassed investigation into all the facts con-

cerning the successful establishment of the iron industry

in other countries, and of the circumstonces attending the

work already done in Canada, leads to the following con-

clusions :

First—That the Canadian iron industry has greater and

more just claims to the good will and support of the

government and people of Canada than perhaps any other

of the great industries of the country. In tobacco, sugar

and cotton splendid progress has been made, yet these

industries, whilst of unquestionable benefit to the country,

all contribute more or less to the labor of foreign countries,

by using raw materials of foreign growth, for which nature

has not fitted Canada. The iron industry is altogether

different, being purely Canadian from raw material to

finished product. Nature has richly endowed Canada

with everything that goes to make success in this special

line of enterprise. It rests with the government and

people of the Dominion to foster the industry to a perfect

development.
Second—The Dominion Parliament must immediately

adopt a course that will give confidence to investors, by

demonstrating that the protective tariff and bounty will be

well maintained for some time to come. The Govern-

ment must rectify judiciously any errors that may have

arisen, and mast .seek at least approximately to grant a

uniform protection to lalwr, in whatever /branch of the

industry it may be employed, be it at the mines, furnace,

rolling mill, iron foundry or machine shop.

Third—The Provincial ( ^jvernmenls must take steps

immediately to encourage liy every reasonable concession

the development of the iron industries now withi.i their

respective borders.
' In Quebec and Ontario every facility should be granted

by the Provincial Governments in the way of privileges

for the clearing of hard and soft woods from Crown lands.

This course will not only strengthen and build up the

charcoal iron industry, but will bring about a rapid settle-

ment of Government lands.

Hitherto settlers have avoided the forest lands of the

east, in favor of the more easily cultivated prairies of the

west. Establish the charcoal iron industry in Quebec

and Ontario, and the settler will find a sure and profita-

ble return for labor expended in clearing the wood, and

the inducement will make the bushlands of these pro-

vinces more attractive than the prairies of the west.

The section of the different provincial mining laws,

providing for a proper expenditure in the development of

mining locations within a given time, should be strictly

enforced, and if possible the obligations made even more

stringent than at present, so as to ensure a fair amount of

work being done promptly, and prevent as much as

possible the " locking up " of valuable mines by specu-

lators.

Where the owners of locations are too poor to carry on

the work of development in a proper manner thein the

Provincial Government should do so by some equitable

arrangement with the owner. For this purpose the

Provincial Legislature should vote in each year's supplies

a reasonable sum of money. This would serve to bring

about a business-like' development of some very valuable

mines that now lie dormant, and must in time bring a

very profitable return to the Government by the settle-

ment of Crown lands.

Further it would tend to prove to capitalists that the

ore supplies are all that they are claimed to be, and ample

for all requirements.

The Provincial Governments require to deal with the

whole question in a business-like manner strictly enforc-

ing laws that will tend to an early development, but at

the same time they must be heartily in accord with the

Dominion Government in granting every legitimate

encouragement and facility that will.ten.d to build up so

valuable an industry.

Fourth—Canadian bankers, capitalists, and men of

affairs generally will do, well to give the native industry

more attention in the future than they have in the past.

An industry that is peculiarly Canadian in every branch,

drawing all its wealth from Canadian soil, is surely worthy

of their legitimate support. The fact that the earlier iron

industries of this country failed to succeed under the most

adverse circumstances, is no reason why, under existing

conditions, undeniably more favorable, the industry can-

not be made a thorough success, not alone affording a

great field for a safe investment of capital, but indirectly

benefiting other existing Canadian industries and in-

terests, aiding towards increased population and national

wealth.

Let the Canadian Government and people go steadily

onward and by every energy and sympathy build up great

national industiies and interests, neither doubting them-

selves nor their resources, but rather cultivating in every

department of trade and commerce and in the hearts of

the people that national pride in national products so

characteristic of Englishmen and Americans. Following

such a course Canada must soon develop not only in her

iron industry but in every department of national life.

Ore Sampling.

By J. T. Donald, M.A., Montreal.

Worcester defines a sample as," that which is taken out

af a large quantity as a fair representation of the whole."

Webster says a sample " is a part of anything presented

for inspection as evidence of the quality of the whole.

"

Ore sampling may therefore be defined as any process

which, will enable us to obtain from a large quantity a fair

representation of the whole. To fairly sample a pile of

ore is really no simple matter, although there are many

engaged in mining who think that all that is necessary is

to pick up one or more pieces from the pile at random,

and call this a sample.

For instance, sometime ago a gentleman brought me a

lump of phosphate weighing about a half a pound as a

sample of a pile of about 200 tons. He said he consider-

ed it a fair sample, although the pile contained some

Vietter and some worse, and requested that it be analyzed.

A few months later the ore was sold, and the purchaser

had the pile properly sampled ; the results of analyses in

the two cases, it is needless to say, showed a marked

difference.

On another occasion, a company engaged in mining a

certain ore determined to send samples to Canadian and

English chemists. The party who was detailed to draw

the samples went to the pile, selected a few lumps of ore

and laid them aside as one sample ; he then collected

another few .lumps of similar size and considered the

latter as a duplicate of the first. In due time the certifi-

cates of analyses of these samples, by English and Cana-

dian chemists, were laid side by side, and as might be ex-

pected were far from agreeing closely. The company

who owned the ore lilamed the chemists, and the chemists,

of course, declared that the fault lay with the samples,

and as a chemist I am bound to say I quite agree with the

view that the sampler was the parly at fault.

As a matter of (act, I may be permitted to say that one

of the greatest difficulties with which the analyst has to

contend is defective methods of sampling. It is no un-

common thing for a chemist to hear a miner say you

analysed for me a sample of pho.sphate, and when, the

cargo was sampled and analysed in Hamburg it went

much lower than you made it. It must be borne in mind

that it is most unfair to, hold an analyst responsible for

anything except the accuracy of work on the actual sam-

ple on which" he has worked. .If a miner instructs a

chemist to sample and analyse a pile, then it is another

matter.

The time was when chemists working on duplicate

samples did not always obtain closely concordant results,

for the reason that different methods were employed by

different chemists. This condition of affairs is a thing of

the past, and now throughout Europe and this continent

uniform methods of analyses are employed in the valua-

tion of the more important ores of commerce, with the

exception of copper, which in America is determined by

the electrolytic method, whilst in Britain the old Cornish

assay flourishes.

The ideal method of ore sampling is to crush the whole

parcel, and then let it fall in a steady stream through a

machine which, working automatically, diverts at fixed

intervals, and for a fixed length of time, a portion of the

stream of falling ore. For instance, a stream of ore may
be allowed to fall vertically for two minutes, then that

which falls during the third minute is thrown automatic-

ally away from that which fell during the first two

minutes, then for another two minutes the ore falls vertic-

ally, then again for one minute the stream is deflected,

and so on. In this way the whole parcel of ore is

divided into two lots, one containing two-thirds of the

original parcel, the other one-third. The latter part is

then taken and put through the same machine, exactly as

was the original lot, and similarly divided. The lot

deflected from the main body in this second process now
constitutes one-ninth of the original parcel. It may be

put through the process a third time if desired ; and in

the latter case, the deflected part will represent one

twenty-seventh of the original parcel. This portion is

next spread out and quartered, and an equal quantity

taken from each quarter. This portion is again quartered

and a portion taken from each, and so on until a suffi-

ciently small quantity has been obtained, and this last is

considered a sample. I think no one will deny that a

sample thus obtained will undoubtedly fairly represent

the whole.

The method outlined is that which is in use in "the

large copper ore and matte sampling works in New York ;

but, of course, it cannot be carried out in the case of

quantities of ore which have to be sampled at the mine

or any point except the sampling work^. Nevertheless,

all sampling should aim to approach as closely as circum-

stances will permit to this ideal method.

To see how closely this ideal method may be approach-

ed, let us suppose the case of a quantity of phosphate in

bins, and it is required to draw a sample for analysis, the

sampler acting for both buyer and seller.

If not fairly level, it is advantageous to first level the

pile, and then to place stakes at points, say ten feet apart.

Next, workmen, at these marked points, dig down through •

the ore until the bottom of the pile is reached, and in dig-

ging the contents of say each fifth shovel is thrown into a

box and carried off to a level floor ; when the bottom of

the pile has been reached at every staked point, the por-

tion that has teen carried off is broken into fragments

not larger thari an egg, thoroughly mixed, then spi-ead

out and quartered, and the selected portion is again

crushed, so that now it will contain no lumps larger than

an almond. This portion is then mixed and quartered,

and so on until a sufiiciently small sample is obtained,

this may be a quantity that will fill an ordinary pickle

bottle.

If ground ore in bags is to be sampled, it will suffice to

take a portion from the middle and bottom of ever)' fifth

bag, the whole lot thus drawn should be mixed and

quartered as already explained.

Closely related to ore sampling is ore grading, which

prevails to a certain extent in all mining regioiis. There

is, however, one distinctively Canadian ore which nornin-

ally is graded, but in which the grading is of but little

importance, for the reason that there is no uniformity in

grading, and since it is an ore whose value cannot be

determined by analysis, grading is all the more necessary.

I refer to asbestos. It is well known that No. I grade of

some producers is no better than the No. 2 of others, and

a purchaser buying No. I ore is by no means certain of

the character of the ore he will receive. Su(?h a state of

affairs is a blot on the asbestos industry, and should be

removed. In the case of wheat and flour, for instance,

standards are chosen by parties appointed for the pur-

pose, and these are accepted by the trade as standards.

Why cannot the same thing be done for asbestos? It

should not be difficult for producers to agree upon stan-

dards, and to grade their ore accordingly.

Certainly closer attention to sampling and grading ore

on the part of miners would tend to an increase of good

will between buyers and sellers, and would in the end be

directly profitable to the miner.

The Annual Dinner.

Wi' merry sangs, an' frien ly cracks,

I wat they did na wearj- ;

An' unco' tales and funny jokes

—

Their sports were cheap and cheery,

Till butter'd sow'ns wi' fragrant lunt

Set a' their gabs a-steerin'
,

Syne, wi' a s cial glass 0' strunt

1 hey parted aff careerin',

Fu' blythe that night.

to

In
About forty members and their friends sat down

dinner in the Windsor Hotel on Thursday evening,

the absence of the president, who had been called home
during the afternoon, Mr. George E. Drummond (Canada

Iron Furnace Co.), vice-president, occupied the chair,

having on his right His Worship the Hon. A. Desjardins,

Mavor of Montreal, and on his left the Hon. E. J.

Fly'nn, Commissioner of Crown Lands for the Pro-

vince. Among other notables at the head of the' table

we noticed Mr. John F. Stairs, M.P., Halifax: Mr.

Graham Eraser, managing director of the New Glasgow

Iron, Coal and Railway Co., Ferrona, N.S., and Mr.

James King, M.P.P., Quebec. The tables were taste-

fully arranged in the form of a horseshoe, and the menu

and service was everything that could be desired. Un-

fortunately, through a misunderstanding, the company

was deprived of the services of the orchestra, which had

been engaged to play during dinner, but whatever

deficiencies may have been at first experienced in this

regard were amply compensated for by the musical efforts

of individual members, notably by Mr. Fritz Cirkel,

M.E., whose brilliant execution at the piano, accompanied

by a fine variety of vocal selections, contributed much to

the pleasures and success of the evening.

The CHAIRMAN intimated apologies from the fol-

lowing : Hon. T. Mayne Daly, Minister of the Interior ;

Hon. A. S. Hardy, Commissioner of Crown Lands,

Toronto ; Mr. Arch. Blue, Director of Mines, Toronto ;

Hon. George Irvine, Q.C., Quebec ; Mr. W. W. Ogilvie,

President of the Board of Trade, Montreal ; Sir J. W.
Dawson, Montreal; Dr. A. R. C. Selwyn, C.M.G.,

Ottawa ; Mr. H. S. Poole, President Mining Society of

Nova Scotia, Halifax : and others. The toast of the

Queen was then given and loyally honored.

Capt. R. C. ADAMS— I have very much pleasure in

moving that we drink a bumper to " Our Guests." I feel

that we are very fortunate in having as our guests to-night



THE CANADIAN MINING AND MECHANiqAL REVIEW. 15

gentlemen in power—representing governnients—because

iSiis Association was formed primarily on the principle of

the Irishman who, when he landed on an island, at once
inquired :

" Is there a government here? "' and on being

informed that there was, exclaimed " Then I am agin it."

(Laughter.) The General Mining Association was formed

primarily to be " agin " the Government. We found

that laws were being passed which oppressed our indus-

tries, although instead of being in the position of many
people who were constantly running to Ottawa and Que-
bec soliciting and securing special favors for their indus-

tries, we were demanding nothing at all further than to

be let alone. Not only was our mining industry receiving

no protection, but ta.\es were being suggested which

threatened its existence ; so we organized to secure the

repeal of these bad mining laws, and, gentlemen, we are

glad to say we have succeeded. (Applause ) We have

succeeded in having these obnoxious laws repealed. The
good efforts of the Hon. George Irvine, our late esteemed

president, who formulated the cAjjections to the Mercier

law and pressed them upon the Government, were enl-irely

successlul. (Applause.)

It is, I take it, a sure sign of our success that we have

so many representatives of the Government with us to-

night. We are delighted to be honored with their com-

pany. We have the Hon. Mr. Flynn, the Commissioner

of Crown Lands, to whom we must all go in the first

instance to get our land. We consider him really as the

Father of the whole mining industry' in Quebec, and we
feel it especially appropriate that he of all others should

be with us. (Applause.) We hope that he will gain

enthusiasm in regard to our Association and our industry,

and if there is any bare possibility of the system under

which he is working being improved, we trust it will be

exercised in our favor. We certainly have no complaints

to make at present. (Applause.) I think we have shown
our appreciation of the political party which he belongs

to, which I believe is popularly called in Quebec the Bleu

party, by electing as our President Mr. John Blue.

(L.iughlcr. ) It was felt that we must have some one who
was really " True Blue." (Applause.)

Then, too, we have with us our old friend the Hon. A.

Desjardins, the honored representative of our city, who
so gracefully and admirably fills the position of its mayor.

(Applause.) Without making any comparison with the

past, we may say how thoroughly we appreciate having a

"gentleman " in the civic chair.

These were perhaps "hard times" for some of the

mineral industries—phosphate, asbestos, silver—but I am
often comforted in such times by remembering the words
of a good old business man, who said that " blue times

"

was the lime for action—that in hard times men make
their greatest success, because then they have to find out

what new methods they can adopt and what new devices

they shall undertake. In his able paper last night, Mr.
Smith gave us one of those instances by his use of the

diamond drill to get at the minerals, showing how hard

limes induce men to undertake new economies in place of

the old worn out methods ; so, gentlemen, I feel that

while we congratulate our guests we might also take

courage ourselves and resolve that we arc not going to let

our mineral interests go down, but that we will adopt
wiser methods and better economies, and try to let this

old Province of Quebec still raise her head and take rank

as foremost in the Dominion in the production of minerals,

an industry which next to agriculture is at the bottom and
foundation of the nation's growth. I hope we shall take

encouragement from this conference with each other, and
get to work anew to do what we can to make the coming
year a year of progress and prosperity. Before I sit down
I will tell you a little bit of witticism tha< I heard out

west, which came into my mind in connection with the

mention of the color blue. I was in British Columbia
this summer, and there was a man named Brown in a

mining camp who had been engaged in the manufacture
of charcoal, and therefore had earned the name of Char-
coal Brown. One day a stranger came to the camp and
said, " Boys, do you know of anybody here by the name
of Black." One of the men said, " Xo, there is nobody
here named Black, but there is a man named Charcoal
Brown ; that is the nearest we can come to it," Some of

us here are not quite as bleu in politics as we might be,

and are even tinged with rouge, but the nearest we can
come to it is to be true blue in our loyalty to the mining
industry. I have much pleasure in giving you the toast

of " Our Guests."
Mayor the Ho.v. A. DESJARDINS— I have to

thank Capt. Adams for his kind reference to myself and
you gentlemen for the heartiness with which you have
received this toast. A mayor is a short lived individual.

I feel this particularly to-night, for although a year has
passed, it .seems only as yesterday when I made my first

public appearance as Mayor in your company, when we
assembled in this place to welcome the American Insti-

tute of Mining Engineers and the other mining men who
came to Montreal under the auspices of your Association,

with my frienfl Mr. Bell, always active, always energetic,

always ready. (Applause.) Well, gentlemen, I heartily

welcome yoi; again to Montreal. Your conventions, your
meetings, your lectures and those periodicals which are

published under your control are excellent advertisements
abroad of the wealth and possibilities we have in our
country. You have done much to make that wealth
known elsewhere and I sincerely wish you continued
success and prosperity in your undertakings. (Applause.)
Ho\. E. J. FLYNN— I feel exceedingly plea.sed to

have the honor this evening to meet at this table so many
distinguished representatives of the mining industry of
the Province of QueViec. I thank you Mr. Chairman and
you Capt. Adams for the kind reference to niyself and my

work. I regret very much that last year, when your
'.Secretary Idri'dly tendered me ari inVitati'Ori to~b"e'pi'esent

as your guest and also to take part in the mining conven-

tion, that through the perfortiianc'e of my public duties, I

was prevented from being vitith you. I saw in the papers

the result of your deliberatiohs and what took place and
I am now consoled by the thought that I can peruse

attentively the ' very i'nteiesting papers which were read

an that occasion in the very interesting Journal of your
proceedings recently published, and which is now about
to be distributed throughout the Province of Quebec and
the Dominion (Hear, hear.) When I left (Quebec yester-

day to attend your dinner I did not expect to have had
the opportunity of uniting business with pleasure, but I

have been rtiore than pleased to have been present at

your sessions yesterday and this afternoon. I must say

that the papers which have been read were of the most
valuable and interesting character and I avail myself of

this opportunity to tender here publicly my most sincere

thanks and my congratulations. I will be allowed to do
so, I presume, in my capacity of Commissioner of Crown
Lands. The good work you have been doing, as His
Worship the Mayor has said, is an advertisement of the

mining resources of the province. What we require is

capital to develop these resources. The Government of

the day has passed what I think you will admit to be
liberal legislation in the General Mining Act of 1892.

Those that wish to invest their money in the Province of

Quebec can secure' titles and their rights will be respected.

(.\pplause.) There is not the slightest danger that they

can be disturbed in their possession. If they wish to

commence by prospecting, they can obtain a prospector's

or exploring license. If they wish to work a mine on
purchase they can do so, and then become absolute

owners, provided they work the mine within a given

period. We allow, practically speaking, a sufficient

quantity of land to be sold to any given applicant, but we
desire to prescribe as much as possible monoply
or pure speculation. (Applause.) In spite of many
obstacles and difficulties tl>ere has been considerable pro-

gress made in mining and in the mining legislation of the

province. When in 187S and 1879 I was called upon to

exercise the functions of Commissioner of Crown Lands,
all we held then in the shape of legislation was simply a

by-law containing four or five clauses of the Act of 1879
in reference to phosphate lands. We had also what was
known as "The Gold Mining Act of 1864," which referred

specially and exclusively to the Chaudiere Valley. Be-
yond this legislation we had nothing and it became my
duty then, in 1880, to frame the law which has been
known as " The General Mining Act of i88o." In 1882 I

ceased to be Commissioner of Crown Lands and in the

interval between 1882 and 1892 another piece of legisla-

tion was introduced, to which I, of course, do not wish to

refer. (Laughter.) In 1892 the present law, "The
General Mining Act of 1892," was framed, and I think

we may consider it to be a distinct improvement on the

past legislation. (Hear, hear.) I am ready to admit
that there may be features in that law which are not

altogether modern and which might be improved, but in

the main its features are in harmony with the times and
with the views of your Association. One of the features

to which I wish to refer briefly and in a word is the

inspection of mines. Up to that date the inspector of

mines was a person generally a lawyer (laughter) without

the slightest knowledge of mining or the mineral in-

dustries. Now the inspector of mines must be a mining
engineer of five years standing, having a diploma and a

practical experience in mining work. (Applause.) The
province has lieen divided into two great divisions, but

there has so far only been one inspector—Mr. Obalski.

The province so far has not received enough revenue to

warrant me in recommending an additional inspector, but

I believe, however, since I have had the opportunity of

hearing you refer to the different topics under discussion

at your meetings that probably, within a short time, it

will lie my duty to recommend the appointment of an-

other inspector. The Commissioner then ably reviewed

the progress that had Ijcen made in mining, mentioning
particularly the phosphate deposits of the Ottawa Valley,

the iron making industries of Radnor and Grande Piles,

the asbestos, copper, slate and building material pro-

duction of the Eastern townships, and the new discoveries

of oil fields in the Gaspe district.

I believe from a national point of view your work is

extremely u.seful and you deserve all the encouragement
that can be shown to you. Vou have been kind enough
to say that I was one of the best friends of yo r Associa-

tion. I believe Mr. Chairnjan that you have been too

kind in these remarks, but believe me I am thoroughly

imbued with the importance of the work of your Associa-

tion. You are materially aiding the mineral resources of

the province, you are inducing foreign capital to come
here, and you are entitled to all encouragement. Now
Mr. Chairman if it is in the power of the Commissioner
of Crown Lands, if it will be possifile for him to help

your Association, I give the assurance in the presence of

the members at this table, that you may rely implicitly

upon me. (Loud cheers.)

If I am not interfering on (he order of the toasts, per-

haps you will permit me to propose here, in my capacity

of Commissioner of Crown Lands and therefore (General

Director of Mines, having as it were under my control in

a measure even your A.ssociation, (cheers) the toast of
" The General Mining Association of the Province of

Quebec," and to .say that I hope it will be long lived and
continue in the good work that you have commenced and
are carrying on and for which you are deserving of the

thanks of the good citizens of the province. (Loud ap-

plause.) The toast having been drunk with enthusiasm,

the chairman called upon Mr. B. T. A. Bell to respond.
- Mir. B. T. A.'BEEfv—Mr. Chairnla-n,- Mr. Mayor and
gentlemen : I am sure it has been very gra ifying to all

our memliers to listen to the excellent address and the

kindly words of encouragement from our esteemed Com-
missioner of Crown Lands, and it gives me great pleasure

to acknowledge the toast' which he has so gracefully

proposed. While it may be true that the secretary of any
Association may be regarded as the mainspring of its

operations, the pivot, if I may call it, upon which its suc-

cess depends, is unquestionably the treasurer, and as his

well known oratorical powers can more fittingly express

the sentiments of the occasion, I have much pleasure in

asking '.Mr. Stevenson to reply.

Mr. a. W. STEVENSON~It is very kind of the

secretary to speak so pleasantly of my work but my duties

are not very onerous. Our ,-Vssociation, in its efiorts to

extend the knowledge of its memljers, to distribute inform-

ation respecting the resources of the province, and par-

ticularly to protect the industry from pernicious legislation,

has been distinctly successful. The present Government
of which the Hon. Mr. Flynn is a member and whose
presence we so h^rtily welcome in our midst, has shown
by its recent enactments that it recognizes our rights,

which was more than could be said for its predecessor in

office, wliose mining law was nothing short of common
robliery. (Cheers.) Our Association desires to go on
doing its duly Ijy the mining industry of the province in a

fearless manner, not as supplicants for special favors at

the expense of its neighbors, only seeking fair play, and I

can tell Mr. Flynn that if as an .-Vssociation we should
ever have to seek for some assistance in our efforts to

promote knowledge, it will be a case of necessity, and he
can readily grant the request. (Applause.)

Mr. George R. Smith at this stage favored the company
with the song of the Association, " Drill ye Tarriers,

Drill," the company joining heartily in the chorus.

Mr. B. T. a. BELL--We have lieen honored to-night

by the company of two gentlemen who represent very

worthily the mining interests of the sister province of
Nova .Scotia, Mr. John F. Stairs, M.P., and Mr. Graham
Fraser. These gentlemen are to be congratulated on the

well merited success of thei, endeavours to establish the

iron industry of that province on a basis that is distinctly

creditable to the country. Their establishment at Ferrona
is probably the largest of the kind in the Dominion and
it has Ijeen equipped with a plant second to none on the

continent. I would therefore ask you to drink success to

the mining industries of Nova .Scotia.

Mr. JOHN F. STAIRS, M.P., in acknowledging the

toast, referred to the known wealth of Nova Scotia in her

minerals and the steady advancement that had taken
place in recent years in the development of the coal, gold,

iron, gypsum and other mineral industries of the province.

Mr. t]RAIL\M FRASER —I am very glad to be here

but I am very sorry I cannot make a speech— none of our
family were every known to make speeches. An uncle of

mine, a good Presliylerian, died not very long ago, and
his pastor told me at the funeral that he was a very prac-

tical man. He could never be induced to pray at prayer

meeting. On one occasion the pastor had asked him to

pray, and after the meeting my uncle took the minister to

one side and said, "Now, look here, I do not wanl you
to ask me to |iray in pulilic ; there are a lot of fellows

around here who do not give anything to the church, let

them do the praying." (Laughter.) I could not prepare

a speech if I tried to, but I may say that in the way of the

iron industry, your chairman read a paper this afternoon

that gave more facts and statistics than I could give you
now. We have a furnace that turns out about 85 tons of

pig per day, and that has been running now for a year.

Our steel works are the growth of an industry that com-
menced on a very small scale twenty-one year's ago. Two
of us started steam forging, and the business gradually

grew until a number of years ago it was turned into a
joint stock enterprise called the Nova .Scotia .Steel and
Forge Company. At the present time we employ about

450 men regularly, and at the iron works, of which Mr.
Stairs is president, about 400 more. I am very glad to be
here, and I cannot do anything further than thank you
for the receptiort you have given me. (Applause.)

Mr. E. D. Ingall and Mr. F. Cirkel here contributed

an excellent duet on the flageolet and piano.

Mr. y. BURLEV SMITH, in a few appropriate re-

marks, completed the toast list by giving "The Geologi-
cal and Natural History .Survey," to which Mr. E. D.
Ingall, M.E., Chief of the Division of Mineral .Statistics,

fittingly replied.

The toast of "the Ladies" called Mr. James King,
M.P.P., and Mr. W. T. Costigan to their feet, and it

need hardly be said that both did ample justice to the

subject.

A hearty "Auld Lang .Syne " and the National Anthem
terminated the proceedings.

Asbestos Mining in South Africa—A London syn-
dicate, styled the Cape Asbestos Company (Ltd.), has
been registered in London with a capital of ;^^55,ooo, in

£1 shares, to purchase any asbestos or other mines,
quarries, workings, rocks, or lands suppo.sed to contain
asbestos or other minerals, in South Africa, Canada, Italy,

or el-sewhere, to take over and work the Farms Koegas,
Hounslow, Schalkdrift ; to acquire certain mining rights

over the Farm .Schalkprets, all situate in the district of
Hay, Griqualand, Cape of Good Hope ; and to carry on
the business of mining and working for asbestos.
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Good News for Ontario !

The Successful New Process for the Treatment of

Refractory Gold Ores at Marmora Ont.

Described.

The Walker-Carter process, for the treatment of re-

fractory <yo\(i ores, which was introduced about one year

aeo by the Hastings Mining and Reduction Company,

has fulfilled all the claims made for it by Us owners. A
mill with a capacity of from seven to ten tons was erected

in the village of Marmora last spring, and has been in

constant and successful operation for the past six months.

About 600 tons of ore have been successfully treated, and

an average of 85 per cent, of the assay value of the gold

recovered, besides which the arsenic in the Mispickel is

entirely recovered in a commercial form, as arsenious

acid. As this is the first complete plant erected in con-

nection with this process, a description of the operation

may be of intei.i;st.

The ore is first crushed, then dried 'and ground to a

fine pulp. It is then conveyed to the hopper of the

roasting furnace, which is one of the chief features of the

invention. The ore is caused to travel over an extended

heating surface, entering at the coolest part and coming

out at the hottest part of the furnace.

The roaster consists of a series of horizontal retorts, to

which the heat is applied externally. Each retort con-

tains a rake shaft with a series of rakes of a peculiar

shape, which are moved to and fro in a semicircle, and

serve 'to push the ore from one end of the retort to the

other. The ore then slides from the upper retort to the

lower, and undergoes the same treatment as before until

it leaves the furnace.

On leaving the roaster, the ore is found to be entirely

free from sulphur and arsenic.

The arsenic leaves the retorts as arsenious acid, to-

gether with the sulphurous fumes, and are caused to pass

through specially constructed condensers, where the

arsenious acid is condensed, the sulphurous acid being

allowed to escape through a chimney. The ore is then

conveyed to the amalgamator, where the mercury is

applied in a state of vapor. It is then put through a

water cooled tube, and falls into the pans, where the

amal.'jam is recovered in the usual way. At preseni the

tailings are allowed to escape, but it is intended, as soon

as a concentrating plant is erected, to recover the oxide

of iron, which is of considerable value as a paint. The

arsenious acid recovered will more than pay for the whole

cost of treatment.

The process is continuous, involves no hand labor, and

requires comparatively little attention.

Plants are bi'ing erected in various parts of the United

States for treating suiphurets and for recovering flour

gold.

The Hastings Mining & Reduction Co. operate under a

license from Messrs. Kitson and Graham, of Philadelphia,

Pa., and Alexander Keith, of Toronto, which is confined

to Hastings county. The patents for the resl of Canada

are owned by Arthur Kitson, of Philadelphia, and

Alexander Keith, of Toronto.

The following is a report of the process made by the well

known America Mining Engineer, Mr. Harvey Beckwith,

formerly of the Comstock Mines, and Mr. Wm. H.

Murdock, of Hidalgo, Mexico.

It is claimed that this is the only known process for the

successful treatment of the Mispickel and surplur ores

carrying gold, and for ores carrying flour gold.

Report of Harvey Beckwilh, Esq., M.E., upon the Hast-

ings Mining and Reduction Co.'s process for treating

refractory gold ores.

' Sir,—Left this city on loth of October, arriving at

Mamora, Ontario, on Thursday, October 12th. The

object of my visit was to examine the Walker-Carter

process and mill located on the Crow river, near the

above named town. I found the mill in operation, and

was informed it had been in continuous operation for

nearly five months last past.

This mill consists of an old fashioned Blake crusher,

set to crush fine, discharging the crushed ore on to a

plate dryer. The dried ore is elevated into a storage

Iiopper, which supplies, automatically, an old style

Griffen pulverizer, which supplies the roaster with pulp

of fairly good quality. This pulverizer discharges its

pulp on a screw conveyor, which discharges into an

elevator, the elevator discharging on to a screen revolving

in the hopper, which supplies the ore roaster or oxidizing

furnace.

The roasted or oxidized oreis discharged from the furnace

on a cooling floor, from which it is elevated into the

hopper that supplies the amalgamator.

This amalgamator discharges the pulp containing the

amalgum into the first amalgam collecting pan, which

flows into the second pan, the second pan into the third,

and the third pan into the settler, which is constantly

discharging the finish or end of the treatment. From
the foregoing statement, it will be seen that the ore under

treatment goes through six different operations, namely :

crushing, drying, pulverizing, roasting, amalgamating

and panning and settling.

// mi^/ii be well to state here that the ore being treated

is ofa most refractory class, and that heretofore all systems

to extract its values profitably, have failed utitil this mill

was built andput in operation.

These ores are commonly known as "mispickel"

arsenical pyrites. They carry gold, and hence may be

called auriferous mispickel ; auriferous arsenical pyrites.

They consist of the sulphides of arsenic and iron, with

quartz and some magnesian limestone as gangue. To

successfully treat these ores, it is not only necessary to

recover a good percentage of the gold, but also condense

the arsenious gasses set free in the roasting furnace.

Conden.sing these gases is successfully accomplished, but I

was not permitted to examine how this was done.

The Roastej or Oxidizing Furnace.—I carefully ex-

amined the same and its operations, and must say that

the ore was discharged perfectly roasted. I could not

detect any sulphor or arsenic present. The gold was

liberated, and shoved well into the pan. The furnace

works automatically aud continuously, feeding itself,

stirring conveying and discharging the ore. Upon inquir-

ing, I was informed the furnace run right along and was

no trouble to manage. The consumption of fuel for 24

hours is ^ of a cord of hardwood, or I Yz cords of dried

slabs.

The Amalgamator—I'K^'i machine also works automati-

cally and continuously, as also the pans and settler coii-

nected with it. The roasted ore containing the gold is

fed into this machine for the supply hopper above it.

Attached to the side of the hopper of the amalgamator

is a small hopper holding quicksilver, which is fed into

ore as it passes into the machine, and so managed as to

feed a certain number of pounds of quicksilver to a ton

of ore.

In the lower part of the machine there is an ordinary

fire-place, where sufficient quantity of heat is generated

to insure the vaporization of the quicksilver. To preveril

the escape of the quicksilver fumes, the cold air above is

utilized, and a water jacket condenser serves the same

purpose at the discharge end. The machine is very

simple, and seems to work perfectly, the gold liberated

being amalgamated. In my judgment, the percentage

of gold saved is governed by the finenss of the pulp. As

shown at this mill, it is a very cheap and simple system

for recovering gold.

After adjusting the amalgamator, and the water supply

for pans and settlers, they run themselves and are no

further trouble. I am imformed that the percentage of

gold saved averages 90 per cent, of the value contained

in these ores, and that the loss of quicksilver comes with-

in an ounce per ton of ore treated. The arsenic saved

and condensed as the oxide of arsenic is valuable.

MINSE^G NOTES.

LFrom our own Corkespondents.]

Nova Scotia.

Caribou.

The mines and property of the Truro Gold Mining Co.

were sold at sherifi^s sale, on the premises at Caribou, on

the i6th of the month to George W. Stuart, acting for

the company. It is said that the property will be re-

opened next summer, and the shaft sunk to the pay chute.

Isaacs Harbor.

The protracted litigation over the Hurricane Island

mine continues to keep this district dull. The work at

the North Star mine continues, but the results are not as

large as during the summer.

A

COST OF OPERATING MILL.

4 men at $1.25 per day . . .

I man at $2.00 per day . . .

Rental and power per day.

Fuel, cords of slabs. . .

Oil and lights ...

Superintendent

$5 00
2 00
2 00
2 00
I 00

3 00

The Richardson mine continues to keep up its record,

and is now regarded as one of the .standbyes of the prov-

ince. In places the vein has had a width of 20 feet, and

maintains an average width of 10 to 12 feet. During the

year ten additional stamps were added to the mill, and

further additions to the mill plant are contemplated in the

spring.

Montagu.

On the morning of the 28th of December the worst

disaster in the history of gold mining in Nova Scotia

occurred in the mines of the Symon-Kaye Syndicate of

this district. A pair of men were at work in a stope

rising from the back of the lOO ft. level east at a point

about 80 ft. east of the shaft ; at eight o'clock they fired

their hole, warning the men at work driving in the levels.

The shot blew a hole in the wall intervening between the

new workinge and the old, letting in all the water above

that point, flooding the mine and drowning the two men

driving the level west, one of the men driving east and

the man mucking quartz. Four other men at work in the

same shaft escaped. -j . 1

The coroner's jury returned a verdict of accidental

drowning, but recommended that the legislature furnish

the inspector of mines with sufficient means to procure

plans of alt underground workings.

[We comment on this accident elsewhere.—Ed.)

South Uniacke.

The Thompson-Quirk mine has reached a depth of

about 260 feet, and the vein is reported as rich as ever,

but to have separated into two or three parts.

$15 00

Present capacity of mill about five tons in 24 hours.

So soon as additional condensers are set up, the

capacity of the mill will be about ten tons in 24 hours.

Conclusions—M^tx careful investigation, I state that

this "process" is a success. Owing to its simplicity,

ordinary people can successfully operate it after a month

or two of instruction by a competent person.

Its adaptability, and the field of its usefulness in

treating base gold ores will, in my opinion, be great.

In my judgment it will easily and economically treat all

classes of auriferous sulphides or gold, in association with

the suiphurets of iron and copper.

As to gold very finely divided, such as "float," "flake

and "flour" gold, the system of (^rj/ amalgamation, as

carried out by the amalgamator above described, seems

to me, will easily save it. The cost of reduction is

greatly lessened, because the whole operation is automatic.

From the foregoing, I can say I do not know of any

process or system of extracting gold from its ores that

can compete with the method, and therefore most heartily

and sincerely recommend it.

(Signed) Harvey Beckwith, M.E.

Having recently visited and carefully examined and

tested the results produced by the Walker-Carter gold

mill located at Marmora, Hastings County, Ontario,

Canada, in treating the very base, and refractory gold

ores of that section, namely, arsenical pyrites.

I endorse unreservedly the report herewith attached

of Mr. Harvey Beckwith, M.E., made by him recently

on this mill and process, as being conservative and fully

within the results produced, as 1 believe, for the past five

months.
While the perfect oxidization of these ores, and the

subsequent amalgamation of their gold contents to a high

per cent., is unprecedented so far as ray knowledge goes,

the condensation of the poisonous arsenical gases from the

roasting and the utilization of them as the commercial

oxide of arsenic is something never before accomplished

in a continuous operation.

Another Doint strongly attracted my attention, and

that was that the men running this mill had never had

any previous experience, but had been taught by one of

the inventors in a couple of months.

(Signed) W. B. Murdoch,
Murdoch Tunnels, Hidalgo, Mexico.

A local syndicate or company has been organized in

Halifax to take over the mining areas lying immediately

east of the Thompson-Quirk property. The syndicate

will sink a shaft near the dividing line to cut the Thomp-

son roll, the distance to be sunk being estimated at about

c!qo feet Mr. A. A. Hayward, one of the vendors, is in

charge of the work, which has already been commenced.

Renfrew.

The advertised sale of the C. H. North properties did

not come off on the 27th December. Instead, an arrange-

ment has been made by a syndicate (composed of Evan

Thompson, Charles Thompson and D. A. Macdonald) to

pay off the indebtedness, aggregating about $5,000, and

take over the mine and appurtenances, Mr. North to have

nine months in which to redeem the property. Further

conditions and stipulations are in the agreement, and it

carried out this district will once again come to the front

as a producer.

Waverley.

For the first time in twenty-five years the product of

thi<- district has reached the 2,000 oz. mark. Since 1868

there has been no year when the product was in excess ot

2000 ozs., and since 1877 the annual production has

been less than 500 ozs. The total for 1893 has been en-

tirely the product of the West Waverley Gold Co., Ltd.,

and amounts to 2,108 ozs.

Quebec.

Templeton.

It is reported from a reliable source that the Amster-

dam mine (De Nederlandsche Phosphaat Maatschappij)

will entirely abandon their phosphate mines in this dis-

trict which are equipped with a large machinery plant,

boarding and dwelling houses.

The Wallingfordt property is turning out large quantities

of good sized crystals daily. The veins, eight feet wide,

continue in regular width to the depth and in the

horizontal. Eight men are steadily employed in the

mine ; five men are trimming mica for a Boston electrical

concern. This mine is considered by experts to be the

richest mica mine in the township of Templeton up to

date.

Mr. A. Pullan, from Montreal, is working the Perkins

property, lot 18 in the 8th range. The mica deposits so
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far discovered are reported to be very promising. Five

men are employed.

Mr. Hotchkiss is working with nine men on the south

half of lot 14. Considerable quantities of mica have been

taken out of different veins, but no particulars are to

hand.

Negotiations are pending with English people re sale

of the Ferguson lot 4 in the 9th range. This property

shows four large deposits of mica, which were worked

with success in the summer of 1892.

Eastern Townships.

We learn that work has been resumed at the Albert

copper mines, Capleton.

Ontario.

Lake Nipissing.

The while mica mine of Mr. John Mackay, Lot No. 9,

1st Concession, Township of Calvin, is meeting with great

success in the depth. The original vein of a coarse granite

had on the surface a width of about 5 ft. ; this vein has

been followed by a shaft to 20 ft. depth, and it was found

that it widens out gradually to a width of 14 ft., the

horizontal extensions being of regular character. The
crystals are of a greenish color, containing occasionally

dark spots, probably tourmaline, but it has been observed

that towards the depth these spots seem to disappear.

Further development work will show whether this will be

verified. The daily average output amounts to 150 lbs.

of ]->erfect crystals. This mica is now being trimmed,

and averages 20 to 25% of 2 x 2 up to 3 x 5 and over.

Sudbury District.

We are pleased to learn that the Drury Nickel Com-
pany commenced operations again on the 2nd inst. under

the direction of Mr. R. P. Travers, liquidator, with a

force of thirty men, after being closed down for several

months. The men are to be paid all arrears of wages on

the 20lh. This is a bit of good news.

The plans have been prepared and work will soon

commence on a new vertical shaft in the Copper Cliff

mine, as the present inclined shaft runs away from the

principal ore beds.

Fifty men were laid off through the Evans Nickel mine
shutting down at II p.m., 23rd Dec, on account of cold

weather, and to enable Capt. Davis to have the main
shaft cleaned out for the purpose of putting in the diamond
drill to test for ore below the fifth level.

British Columbia

Slocan District.

The Nelson and Fort Shepherd Railway began run-

ning a regular train service about the 20th December.
Both the Revelstoke and Bonner's Ferry routes had been
closed by ice some weeks before and the Northport and
Robson route was .also blocked some few days before the

N. & F. S. opened.

There is now uninterrupted connection with the out-

side world, and ore is being shipped regularly.
•

From December 21st to lanuary loth 1,511,172 lbs. of

ore were shipped from Kaslo to the smelters in the

States.

The sleigh road from the mines to Kaslo has been in

fine condition and about 45 to 50 tons of ore are arriving

daily at the whaives in Kaslo for trans-shipment to the

States.

The Freddie Lee, Mountain Chief, Noble Five, Idaho,
Washington, Rico, Blue Bird, Dardanelles, Antelope,
Slocan Star, Northern Belle and several others are all

winning ore.

The Surprise claim was sold to a Mr. Ferguson of

Chicago, for $60,000 ; one-half cash.

Notice has been given that application will be made to

the Legislative Assembly .so as to permit of the Kaslo-
Slocan Railway being constructed with a narrow guage.

,

Notice has also been given that an application will be
made to incorporate another company to build a Kaslo-
Slocan railway. This is virtually the CP. K., and it will

lie a fight as to who will control the Kaslo route, the
Great Northern or the C. P. R.

The clearing of the right-of-way for the Kaslo-.Slocan
Railway is in great part finished and the company's
agent at Kaslo has publicly and emphatically stated that

the line will be in running order by August 1st.

Fverything outside of the mines is quiet ; everybody is

waiting for the spring. The ore shipments are making a

good impression on outsiders and money is already looser.

Nelson District.

Mr. T- T- Jordan, M.E. , the new manager of the Hall

Mines "(Ltd.), has arrived at the mines. He has been

employed in a gold mine near Cape Coast Castle, in the

gold coast, W. Africa, also in mining in Mexico and

Spain.

M.itters appear to be jogging along very well up at the

Silver King. There are at present some twenty-five or

thirty miners at work, in addition to the surface gang.

All of the underground work has so far been done by

contract, and judging by the reports, those who have

taken the work up have done very well. The contracts,

which are nearly all along the line of development work,

are let by the foot, and can be terminated any time the

management considers a sufficient amount has been done

in that particular direction. The work up to date has

given the most satisfactory results. The main lead has

been uncovered at various points for 2,000 feet, and so far

the greatest part of the work has been done in ore.

Nothing in the nature of a well defined wall has as yet

been located, though it is expected that these will come
as depth is gained. The work has opened the mine in

excellent shape, and several hundred miners could be put

to work at any time in the future that the company may
think best. Drifting has been done each way from the

winze that connects the upper and lower levels. These

drifts are forty-five feet long and are in solid ore. Two
new contracts have been let to carry on this drifting to

some further extent. There is a tunnel in about sixty

feet near the line between the Silver King and the

Kootenay Bonanza, which shows good ore, as does the

fifty-foot shaft sunk on the Bonanza. .A.bout thirty feet

lower down than the mouth of the lower level, a shaft has

been sunk from which ore is being taken out. Of the old

levels, the upper one is in 240 feet, and the lower one

must be in nearly 700 feet. There is an incline connect-

ing the upper level with the surface, and a winze connect-

ing the two levels. The greatest depth is gained in about

300 feet below the surface. A portion of the work will

consist of stoping out the ore between the two main levels.

The surface gang is busy cribbing up an ore dump, in

which this output will be put until sorted for shipment.

.-M present the ore is being sorted quite closely as it is

broken down and will require but little more handling

before lieing sacked. From present indications the desire

is to get the mine in shape for the working of a heavy

force of men when the tramway is constructed.

The trustees of the Nelson Hydraulic Company have

unlimited faith in the gold producing nature of their pro-

perly. They have determined that the spring will find

them in a position to commence working, although all the

preferred stock offered for sale has not been disposed of.

With this end in view they have purchased some 80,000

feet of lumber for the flume, sluice boxes and building.

The lying timber on either side of the flume is being

cleared for a total width of seventy feet, to prevent acci-

dents by fire or falling timber.

Trail Creek District.

Early in the season private parlies started and the Gov-

ernment completed a wagon road from the town of Trail

to the mines, seven miles in length. It was built on

business principles, and though costing but $3,000 is a

good road. The first heavy freight hauled over it was a

boiler, engine and Burleigh drill for the War Eagle mine.

Ten thousand dollars were spent, or misspent, on that

property, and the result was two long tunnels without

ore, and the company dropped ihe bond. During the

fall the same company, or part of it, again took hold of

the property, and under proper management a continuous

ore body, 8 feet wide, carrying $40 in gold to the ton has

been found and followed. A small force is working and

will work all winter.

In the early part of the year the shaft on the Le Roi

was extended to a depth of 200 feet. During the summer
levels were run from the bottom of this shaft 70 feet each

way on the vein, expo.sing a large ore body of better

quality than at the surface. Water coming in too freely

to handle with windlass, the mine was allowed to fill up.

During the fall the comjjany commenced shipping the

dump and some surface ore, and the results were so good

that hoisting and pumping machinery were put in and

winter supplies laid in for thirty men and three teams.

It is the intention to both sink and drift and to ship ore

extensively all winter. Up to date the shipments aggre-

gate 250 tons.

A bond was taken on the Josie by some .Spokane

parties early in the summer, and about $4,000 was spent

in exploiting the property. They had varying success,

but at the end had a nice vein of very good ore. Owing
to the financial stringency the work was stopped. 'Sixty

tons of the ore were shipped early in December, and on

the returns depends its future as a shipping mine.

On the Nickle Plate 50 feet has been sunk under the

difficulties of lack of money and abundance of water.

The vein is a small one (about 18 inches wide), but carries

the richest pyritic ore in the camp, averaging $115 in

gold per ton. One carload of the ore was shipped early

in December, but the returns have not yet been received.

The owners propose to work a small force all winter.

Two men worked steadily all summer on the O K, and

the result is a tunnel about 150 feet long and an uprise of

about 70 feet. The vein is a continuous one and the ore

all good, with some spots of marvellous richness. This

vein has been developed, and the owners supported by a

hand mortar, about $4,000 being " milled " in the mortar

during one week in September. On the dump there are

about 250 tons of ore, which if the weather allows, will

be shipped this winter to the Tacoma smelter. There

are many new and odd combinations of ore in this mine,

namely, free gold with copper jsyrites, free gold in massive

galena, free gold in zinc blende, and occasionaly a com-

bination of them all with a dot or thread of native silver.

What this vein may carry at a great depth is beyond the

knowledge of the experts, but all are unanimous in the

belief that it would be a good thing to have in the family.

Fort Steel Division.

The season of 1893 has shown a marked improvement

in the number of prospectors and the number of recorded

locations. The claims compare 42 in 1892 against 175 in

1893. Free miners' certificates, 78 in 1892, against 284

in 1893. The shut down of many of the mines across the

border deprives many of the prospectors who come in

here of making a grub-stake this winter ; but in the near

future we hope to have mines of our own, where men
can get grub-stakes to prospect in the country they

work in.

The season's placer mining has been much the same as

of late years. The Chinese on Wild Horse Creek have

seemingly made the same amount of money, and the

usual contingent left for China. The claims owned by

Mr. Griffith were bought from him this summer by an

English company. This syndicate put in good machinery

and ran the claim all the summer under the managemerit

of a competent hydraulic miner, Mr. Beaston of Cali-

fornia. The company had a lot of trouble getting the

claim in shape to work, the former owners seemingly

having allowed the claim 'to run itself, and the summer's

work was chiefly making sluices, laying pipe and clearing

room to pile boulders in the future. The clean-up was
fairly good, and fully justified the supposition that the

claim, fixed up as it is, with a good go-ahead summer's

work, will fully justify the shareholders in their outlay of

capital. We should judge that the clean-up of the

various companies would amount to $30,000. On the

Moyea river there are about ten men working, who seem

to make enough out of the ground to buy whiskey with any-

way. An application has been made by A. W. Mc-
\'ittie for a lease of ground on Palmer's bar, the idea

being to bring on water from the Moyea and to run the

fine gravel on the bar through an hydraulic elevator.

This scheme should be a good one, as the outlay on the

ditch would only be about $5000. and there are at least

100 acres of gravel on which the Chinese inake from 25

cents to $1.50 a day.

Vancouver Island.

The shipments of coal for last year, notwithstanding

dullness of trade in American markets, show a substantial

increase over former years. The figures are : New Van-

couver Coal Co., 1893, 388,649 tons, against 375>834
tons in 1892, or an increase of 12.815 tons; Union Col-

liery Co., 1893, 126,438 tons, against 93,826 tons in 1892;

Wellington Collieries, 1893, 312,573 Ions, against 276, 1 18,

an increase of 36,455 tons. The liast Wellington Col-

liery for a portion of the year was closed, but its ship-

ments were between 15,000 and 16,000 tons.

Miscellaneous.

The shipments of gold dust from this province, as re-

ported by Wells, Fargo & Co., show a decrease compared
with 1892 of $26,349.92, the figures being as follows:

1893. $302,340-57; 1892, $328,690.49.

The Consolation placer mine on the Big Bend average-

ed last season about $12 per day to the man, and the out-

put is reported to have been over $20,000.

«•»-

Watertight Shaft Walling with Stone Cribs.^At
the (iovernment colliery at Osterwald, in Hanover, sand-

stone rings made in 10 segments have been used for a

deep sinking instead of cast-iron cribs. The joints are

wedged with wood. These stone cribs are considerably

cheaper than cast iron ones.

Tensile Tests of Winding Ropes. — A. Kas,
Oesterreichische Zeitschrift fur Btu-g-iind Huttemueseii,

has experimented at consideraljle length with different

kinds of winding ropes, the ropes being either (l) new,

(2) old but unfrayed, or (3) frayed, this last class being

again subdivided according to the position of the broken
strands. The experiments showed that the tensile

.strength of the rope was not, as is frequently supposed,

diminished by the twisting together of the different

strands, but that the opposite was the case, the tensile

strength liei g slightly increased.
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CANADIAN COMPANIES.

Boston Bar Gold Mining Company has been form-

ed wUh headquarters at Vancouver, B.C., to obtam by

purchase or otherwise, and to hold at or near Boston Bar

on the Fraser River, British Cohimbia, mines or minerals,

and to carry on the business of miners of every ^^cnption

Authorized capital, $50,000, in shares of $10 each. The

directors are: Daniel R. Young, Vancouver; A. F.

Griffiths, Vancouver, and Wm. R. Robertson, Vancouver.

British Columbia Mining and Manufacturmg Co.

has been formed with a capital of $100,000, to purchase

from Hubert Kossuth Lee all rights, patents and privileges

now owned or held by him in connection w^th certain

mining machinery, and to manufacture and sell the same

and to carry on the business of manufacturers of and

dealers in all kinds of mining machinery ;
also to acquire

mines and to carry on the business o miners. Head

office Vancouver. Directors : Wm. Ritchie Robertson,

A F. Griffiths and D. R. Young, Vancouver; H. K.

Lee and Donald McPhee, Montreal.

Northern Belle Mining Company has been register-

ed at Victoria, B. C, with an authorized capital ot

$2SO,ooo, in shares of $10 each, to' carry on the business

of mining and milling. Canadian office, kaslo, B.C.

Victoria Chemical Co., Ltd., has been registered at

Victoria with an authorized capital of $100,000, in shares

of $W, and headquarters at Victoria, B.C., to acquire and

take over as a going concern the business of chemical

manufacturers, now carried on by John W. Fisher J. A.

Hall and Frederick Moore, under firm or style of Victoria

Chemical Company, and to carry on the business of manu-

facturers of muriatic, sulphuric, nitric and mixed acids,

explosives, chemical manures, sulphate of copper, sulphate

of iron, nitrate of lead, soda crystals, bi-carbonate of

soda, alum, and all kinds of chemicals, the chemical

treatment of copper and other metallic ores, and the dis-

tillation and treatment of coal tar.

Pacific Brick Company (Ltd.)-Capital, $20,000, in

shares of $20. Cana ian office: Vancouver B.C.

Directors : Charles A. Beals, James Stokes, George

Hartley, Vancouver. Formed to carry on the business

of manufacturers of brick, tile, terra cotta, sewer and dram

pipe and pottery, etc.

The Victor Gold Mining Co. of Gold River is ap-

plying for charter of incorporation to acquire certain gold

mining property a,t Gold River, near Chester, Province of

Nova Scotia. Directors : J.
T. Burgess, A. G. Cunning-

ham, Walter G. Brookfield, Geo. S. Campbell and A. N
Whitman.

The Kootenay Hydraulic Mining Company was

the first to acquire placer ground in the Pend d'Orielle
LUC lllSL tAV_vjL.in_ ^.1^^^^ ^

section of the Nelson mining division of ^^ est Kootenay

The first claims (three in number) extend from the Col-

umbia river up the Pend d'Orielle river for a distance of

a mile and a half. Afterwards other cbims were leased,

and now the company controls all the ground on the

north side of the river as far up as the mouth of Fifteen-

mile creek, or a total distance of nearly fifteen miles,

following the sinuosities of the river. The company first

put in a saw-mill to cut the lumber required for flumes,

then built a wagon road over which to haul the lumber.

A shaft was sunk on one of the claims to a depth of loo

feet without striking bed rock. Several tunnels and

drifts, as well as prospect shafts, were also run or sunk,

in all of which, without exception, gold was found. The

wagon road runs from Waneta, on the Columbia, to

Twelve-mile creek. From Twelve-mile creek to Fifteen-

mile creek the road is but six feet wide.

A flume was built from Sixteen-mile creek to the bar

at the mouth of Fifteen-mile creek, where the company

made the first attempt at hydraulicing. By the time the

pipes and pressure-box were gotten in place the season

was so far advanced that the water supply was so low that

the sluicing could not be carried on to advantage. Every-

thing, however, is in shape for the high water which is

sure to come in March. The returns were so good that

the company erected a comnsodious building for a per-

manent camp at that point.

Work is now progressing at Seven-mile creek, where

two pressure-boxes will be put in, so that Brown's bar

can be worked at two different points. By the time the

snow disappears there will be ample water, as it is brought

from both Seven-mile and Nine-mile creeks. A large

house has also been erected at Seven-mile creek for a

permanent camp, and the headquarters of the company

will be there from this time on. Other necessary build-

ings, like blacksmith shops, ice houses, and stables, have

also been erected there. During the fall, when the water

was very low, a little sluicing was done at Seven-mile,

and the returns indicate that the gravel is rich.

The Kootenay Hydraulic Mining Company has already

expended nearly $80,000 in developing its ground, and

during the coming spring a large force will be employed

in bringing water from the main Salmon river.
_

This will

require the building of a ditch from Sixteen-mile creek to

Salmon river, a distance of between three and four miles.

When the work is completed the water supply will be

ample for sluicing every month in the year, while now

the creeks supply only enough to work about four months.

Gold and Silver Mining in British Columbia in 1893.

The past two years have witnessed a renewal of in-

terest in the alluvial deposits of the Province, and

especially those situated in Old Cariboo. Here hydraulic

mining on an extensive scale with modern appliances has

been introduced. On the Quesnelle Forks, in the horse-

flv country, and on the creeks surrounding Barkerville

much capital has been invested in the opening up of new

claims. During this winter hundreds of tons of hydraulic

pipe are being hauled to carry the water to the " giants
"

that will tear down the banks and wash the gold. At

Slough creek large engines and pumps have been placed

for the purpose of sinking the shaft to bedrock, now the

surface water drain has been completed. It is beyond

speculation that in all these sections good results will be

obtained, for previous prospecting has developed the

presence of good pay. Cariboo is undoubtedly the most

attractive field for hydraulic mining on the continent, and

those who know the district well believe that in a few

years the output will be climbing up to the total of its

best former lecord. There is plenty of ground remaining

for development, and veteran Caribooites believe that

energetic prospecting would discover virgin fields perhaps

as rich as those which were worked in the old days.

With the completion of a railway into the district the

chances are that prospecting of the country north and

east of the famous Barkerville district would be renewed,

and many important discoveries made.

In the Cassiar, Omineca and Yukon districts there are

many streams that would pay good wages with cheap and

rapid transportation near at hand and cheaper supplies to

be had. Several of the old bars and benches of the

Fraser, east and north of Vale town, are being opened by

hydrauhc and other methods. Placer mining is still being

carried on in the Granite Creek, Kettle River, Big Bend

and Bridge River districts. On Vancouver Island, on

the west coast, several creeks pay small wages. Another

attempt is being made to work the black sand deposits

on the beaches of the northeast coast of Vancouver

Island.
.

OuLside of Kootenay district, little is being done to de-

velop the gold quartz ledges except the work on the

recently discovered ledge in the Alberni district at the

head of China creek. It will shortly be known whether

this field will prove a profitable one. The great cost of

supplies and labor in the Cariboo district has hitherto

prevented capital being expended there, as the ledges so

far prospected do not carry gold in rich quantity.

The year just entered on gives promise of being a

memorable one in the mining of gold and silver in British

Columbia, for profitable results will give confidence to

capital, and investments in the various branches of the

industry will be made on a scale hi'herto unknown but

long sought. During tlie year past the resources of British

Columbia have received a valuable addition by the de-

velopments which have taken place in the mining regions

of the Kootenays. As might have been expected, the

-rreatest amount of work has been done in the Slocan lead-

silver region. The promise, of better transportation

facilities early in the spring served as a stimulus to pro-

duction and development, and as a result the tally s^heet

for the year shows some very encouraging figures. From

about twenty producing properties in the Slocan the cus-

toms returns for the year show that ore to the attested

value of nearly $125,000 was .sent out to the various

markets of the United States. In connection with this

output must be considered the fact that some $50,000

worth of ore has been mined in addition to that shipped.

This was taken out during the summer and fall and left

on the dumps until the opening of sleigh roads aff"ojded

easier and cheaper means of transportation. At Kalso

from 600 to 700 tons of ore were piled on the wharves

awaiting the opening of the Nelson and Fort Sheppard

railroad.

As an example of the wonderful richness and extent ot

some of the leads in the Slocan country may be cited the

Slocan Star. On this property recent discoveries have

resulted in placing in sight, according to the estimate of

an expert, some 12,000 tons of ore which should net the

owners over $100 per ton. A number of other properties

have showings of ore ranging up into the hundreds of

thousands, and most of the smaller are looking well and

showing up more or less ore. Several companies inter-

ested in transportation have had estimates made by experts

with a view to ascertaining the probable daily output of

this section under favorable circumstances. The lowest

figures which have resulted from these inspections are 350

tons daily for a period of 18 months to come. When it is

remembered that the sworn values on the Slocan output,

made for customs purposes, run to an average of over

$150 per ton in lead and silver, some idea may be formed

of the great wealth contained in this section.

At Ainsworth a considerable amount of development

work has been done and several good shipments have

been made, chiefly from the " No. i." Among the recent

discoveries at this point may be noted a strike of 8>^ feet

of clean galena on the Little Phil and Black Diamond.

The Toad Mountain District maintains nearly the same

position held at the first of the year. The Hall Mines

Company has taken the Silver King properties in hand,

and a force of men are now engaged in development work

which will enable the company to put on a big force of

men in the spring. A tram line will bring the ore from

this property down to Nelson for shipment. There are a

number of good claims on the mountain, which may be

expected to go ahead under the stimulus of a big pro-

ducer in the vicinity.

On the Salmon river and its tributaries, and along the

Pend d'Oreille river, a considerable amount of placer and

hydraulic ground has been taken up by various companies

during the year. Enough work has been done on these

to demonstrate beyond a doubt that placer gold in paying

quantities can be found all through that portion of the

Kootenay country.

In the Trail Creek section the character of the ore

changes to a considerable degree, and a sufficient amount

of gold is found, in connection with other metals, to de-

fray the working expenses. The Le Roi and other claims

in this district sent out about forty tons of ore per week

for some lime during the fall.

In the Duucan river country the results have not been

so satisfactory. Owing to its remoteness from transporta-

tion facilities, and the difficulties in the way of prospect-

ing and development, but little was done in this section

during the year. There is no doubt but that the district

is extensively niineralized, and future results may prove

more satisfactory.

The Lardeau and Trout Lake section of the Kootenay

has made good progress during the year. The majority

of the claims in this part of the country have yielded very

encouraging returns for the amount of development work

done. In several instances sufficient capital has been

secured to open the leads in proper shape. The Black

Prince and Silver Cup, two of the best claims, are in

good hands, and a force of men will continue to work

them all winter. A number of miners turned their atten-

tion to placer diggings in the Trout Lake country, when

the slump in silver came, and enough work was done

along this line to make the fact plain that placer gold ex-

ists there, but whether in paying quantities or not remains

to be demonstrated.

In East Kootenay very material progress has been made

all along the line. Old claims have been developed with

good results, and a number of new and favorable looking

locations have been made. The ores of this section while

not of such high grade as those further south and west,

appear in strong, well defined leads, which give every in-

dication of permanency.

Generally speaking, the year 1893 has demonstrated

that this portion of British Columbia contains vast areas

of valuable mineral deposits which will from now on add

a steady and ever-increasing stream of wealth to the out-

put of the Province.

A Primitive Smelting Furnace.—Robert Peele, jr.,

{School of Mines Quarterly) describes a primitive smelting

furnace in use by the Indians of Central Bolivia, for

smelting silver ore. It is called in the native Quichua

language " Huairachina," meaning literally a place where

the wind is utilized. It is built of fire-clay, is usually

from -,o to 34 inches high, and has an irregular oval cross-

section, the inside dimensions being 4 or 5 inches b)- S

inches. The inside height, from the bottom of the

hearth to the edge of the open top is generally not more

than 26 inches. Near the bottom of the furnace there

are two main fire openings with wide lips, placed opposite

each other on the longer .sides of the oval, each six inches

wide by three inches high. On one of the shorter sides,

and a little below the level of the large holes, there is a

smaller opening 2 54 inches dia. which serves as a tap

Ranged above the fire doors are three rows of 2 by 2^
inch air holes on each side of the furnace, and below each

of these is moulded a small lip of clay. The first r^ow

from the bottom comprises four holes, two on each side :

in- the rows above there are three holes on a side, all

bein<^ placed symmetrically and exactly opposite one

another. It is usual to set the furnace on a rock or built

up base, 15 to 18 inches above the ground, and in such a

position that the air holes on the two sides are in the

direction of the prevailing wind. No artificial blast is

employed ; the average Indian has time enough to wait

a favorable wind. The fuel used is a good quality of

charcoal charged in alternate layers with the ore in the

proportion of about I to I. The materials treated are

galenas, as well as zinc-blende and pyritic combinations

and those containing the high grade sulphides, such as

ruby silver, gray copper, silver sulphide, etc. Argenti-

ferous galena is smelted without flux, and is itself used as

flux for the other base combinations or dry ores, by mixing

with the latter. The proportions vary greatly, without

much regard to regularity of working, though the galena

generally forms about 50 per cent, of the ore charge.

The main point with the Indian is that his flux shall run

well in silver so that when he has sufficient galena at

hand he loses nothing by a generous admixture. High

grade galenas are much prized, and are often transported

long distances to mix with the more intractable sul-

phurets. In the absence of galena " asendrada is used

for fluxing ; this is an impure litharge obtained frorn the

native cupelling furnaces and also carries some silver.

In preparing the ore for the furnace it is broken pea size

and well mixed with the flux. This would, says Mr.

Peele, appear to be a very crude method of smelting but

upon the whole, the results obtained are fairly good and

attest the skill of the native operator. Samples taken

from old slag piles often run as low as 6 to 9 ounces of

silvej per ton, though assays have been known to be as

large as 30 ounces. It must be remembered that the

capacity of the furnace is extremely small, say from 50 to

150 pounds of ore in twelve hours, depending upon the

force of the wind and the tractability of the ore, and that,

therefore, only rich, carefully selected material is worked.

In 1545 the Cerro Rico de Potosi (Rich Mountain of

Potosi) was discovered, about 30 miles from Porco, and

the Huairachina was immediately introduced, forming tor

years the chief means of extracting the silver from the

ores of these wonderful mines. It has been estimated

that, between 1545 and 1572, not less than $250,000,000

!
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worth of'silver was produced at Potosi from these fur-

naces. But, as the rich surface ores were exhausted, the

little wind furnace had to give place lo the amalgamation

process.

The Indians about Porco, who still adhere to its use,

make a scanty living, either by working stolen ores or by

sorting over and re-sorting the old waste dumps of the

mines which formerly were so productive. With infinite

pains and labor they collect small hits of good mineral

which have escaped attention, or which, attached to large

pieces of barren rock, may have been thrown upon the

dumps as worthless.

Progress Made in Coking.—Mr. R. de Soldenhoff,

(Siyuth ll'aici /nslitit/c cf Engineers): The writer

re\-iews the state of manufacture in the past and refers

to the progress realized under two heads, one refering

to the improved article to be produced, and the other

to the economy in manufacture. Referring to the first,

what had been done generally was to reduce the coal in

size, or in other words to crush it, or to separate the

smallest of the coal—that is to say, such as would pass

through a screen with holes of of an inch in diameter

and downwards—from the larger coal, and to use only the

finest for the manufacture of coke. The question which

was not perhaps absolutely settled was whether it was

necessar)- to disintegrate the coal to the state of powder

in order to produce good coke. His own view of the

matter was that as long as the bituminous coal was in a

granular state not exceeding it would produce equally

gooil coke as when it was ground to a powder. It was

well known that coal in a powder)- stale, when dry,

wasted comiderably by being blown away from the trams,

and through the charging holes during the charging of the

oven, more when charging the coppee ovens. There was

no doubt also that the yields in coke were lower with

very finely crushed coal than otherwise. In most cases

in the present practice the small coal had to be washed

with a view to obtaining a good coke. The principal

object of washing the coal was to separate the impurities

from it in the shape of shale and pyrites. The washing

machinery was very efficient, and it was not an isolated

case to see very dirty coals producing good clean coke.

It should be stated also that the washing processes, so far,

had not been as successful in eliminating the sulphur as

they were in eliminating the dirt. In sulphury coals—

that was to say, coals containing from I -5 to 2 per cent,

and above of sulphur—only a small portion was eliminated,

say from % to yi per cent., in the process of washing,

which at fiist sight appeared strange, because the specific

gravity of the pyrites was at least four times that of coal.

The real difficulty experienced in eliminating the pyrites

was in consequence of friability and mode of cleavage.

The pyrites divided into small flattened little specks,

which, owing to the law of copolarity, float on the surface

of water, and therefore were < arried with the washed

coal. The writer then enters at length into the second

point of improvements realized, namely, economy, which

could be obtained in four ways:— 1st, To reach a higher

daily, weekly or yearly make ; 2nd. To attain the highest

possible yield ; 3rd. To reduce the cost of making the

article ; 4th. To utilize the bye-product, or in other

words, to utilize the surplus gases, etc., escaping through

the chimney. As to the yields of the various ovens he

([uoted statistics showing the result of the yearly working

of coppee ovens in comparison with Welsh ovens. The
average quantity of coke made in 72 coppee ovens for

a year showed 1,039 tons weekly. In 172 Welsh ovens,

the average quantity made was i,oSo tons weekly, or

nearly 6 tons 6 cwt. per oven per week for the Welsh

ovens, and 14 tons 9 cwt. per oven per week for the

coppee ovens. With coppee ovens at Ebbw \'ale some

ten years latea the comparative results were as follows :
—

Make per week,
per oven, Yield.

Tons. Cwt. Per cent.

Coppee ovens if 15 63 53
Welsh oven 6 3 58 99

Looking at these results it was found that the weekly

make of the coppee ovens was nearly double that of the

Welsh ovens, whilst there was a difference in yield in

favor of the coppee ovens of from four to five per cent.

Comparing the mode of working the Welsh, beehive, and

coppee ovens, it was evident that the coppee oven was

the cheapest to work, and it would be sufficient to say, by

way of comparison, that the cost of laljour in connection

with coke-making in the coppee oven in many places was

on an average from 5^d. to 8d. per ton of coke. The
beehive oven was the most expensive, on account of the

mode of taking the coke out of the oven by hand. As to

the fourth point— the utilization of waste gases, viz.,

(a ) the generating of steam by applying waste gases to

the boilers ; (b) the collecting and extracting of the bye-

products—we hope lo refer more fully in a future issue.

Test Chamber for Showing and Measuring the

Indications Given by Gas Testing Apparatus— Prof.

Clowes (South Wales Institute of Engineers) describes

an improved form of test chamber. It is a wooden box

about 20 inches on the edge and made gas-tight by

running melted parrafine wax over the surface and joints.

The front has a plate glass window, let in at a convenient

height for observing a safety lamp or other form of testing

apparatus. At the top and bottom are large square

openings, closed by zinc trays in a water-seal ; these serve

for introducing the testing-apparatus, and for renewing

the fresh air within the chamber. A light flat board

hangs from a bar pivoted in the right hand top corner of

the chamber ; this board, when swung by means of a

handle on the outside, produces a rapid and thorough ad-

mixture of air and gas when gas has been introduced into

the chamber. There is a small opening above for intro-

duction of gas into the chamber, and a similar opening

below for the escape of the air displaced by the gas.

When a mixture of air with a known percentage of gas

is to be prepared in the test-chamber, the requisite volume
of gas is forced into the chamber from a gas holder. The
required quantity of gas is secured by pouring from a

measuring vessel a volume of water, equal to that of the

gas required, into the top of the gas-holder. This water

displaces the requisite volume of gas from the holder, the

light gas passing by a flexible tube into the upper part of

the chamber. The heavier air escapes from the bottom

of the chamber by a small outlet trapped with water.

The air and gas in the interior of the chamber are then

thoroughly mixed by swinging the mixing-flap for a few

seconds. The lamp to be examined is introduced by

opening for a few seconds the large aperture at the bottom

of the chamber, and the flame-cap can then be carefully

examined and measured by observing it through the

window. It has been found that a considerable number
of observations on different lamps may be made without

material alteration of the atniosphere occurring.

The chamber is of exactly 100 litres capacity, and the

measurement of the gas for the percentages is therefore

simple.

The chamber is mounted on legs, which raise it when
it is standmg on an ordinary bench or table to a conven-

ient height for observations. It is colored dead black

inside to facilitate the observation of pale caps, and is

used in a perfectly darkened room, or by covering the

head with a black cloth as when using a photographic

camera. It renews its atmosphere in the course of two
minutes if simply allowed to stand with the large apertures

above and below open ; this time is much lessened by

swinging the mixing-flap while the apertures are open.

The mixing-flap has recently been cut away in front, so

as to allow the lamp to be introduced before the gas is

admitted to the chamber and the mixing is afiected ; this

is found to be unnecessary in practice, as it does not aftect

the result arrived at ; but it is fre(|uenlly convenient to

run through a series of tests with different percentages

without removing the lamp from the chamber.

By means of the test-chamber the author has made
numerous comparative experiments lo test the relative

delicacy of different forms of gas-l.-sting safety-lamps.

He has also tabulated their indications. Mr. (irundy has

similarly examined and tabulated the indications given by

Liveing's Electrical Indicator by means of the test-

chamber ; and other inventors have applied it to the

examination of special forms of gas-testing apparatus.

The chamber has uniformly proved itself most convenient

for these purposes, and has worked .with entire satisfac-

tion and perfect ease. It is undoubtedly of advantage to

place one at centres where those engaged in gas-tesling may
not only verify the indications of their gus-testing appar-

atus, but also accustom themselves above ground to the

appearance of different percentages of gas as shown by the

testing apparatus. The chamber has hitherto been made
of wood, with detached legs for convenience in packing

and in travelling. Messrs. W. J. Fraser, 98 Commercial
Road East, London, are now preparing a chaniber in

metal, which will naturally be more costly but also more
durable.

Modern Formation of Veins of Pyrites.—Dr.

Fleitmann ( Clieinikerzeitung I'l. 4J ) has made the

following interesting observations: .A covered, brick

built cesspool has been lined with a coaling of red clay in

order to make it water-tight. This plan answered well

only for about two years, after which it failed, and the

cesspool was abandoned. It was then found that the

clay, formerly red, was quite white, and in all directions

intersected by veins of compact pyrites of I lo 4 milli-

metres thickness. The iron peroxide, through the action

of the ammonium sulphide of the sewage, had been trans-

formed into iron sulphide, which, through molecular

attraction, had accumulated in these veins.

The Relative Value of Charcoal and Coke in Blast-

Furnace Practice.— E. Belani (Sta/il unci Eisen.)

points out that in order to estimate the working value of

a fuel in the blast-furnace the cubic contents of the zone

of combustion must be taken into consideration, as well

as the rapidity of the combustion ; as the greater the

quantity of heat which the unit of fuel produces when

burnt in the unil of lime, the less will be the loss of heat

in the same period, and the greater will be the quantity

of heat which will be available for absorption by the

charge. Consequently, with different fuels, the least

quantity requited for a given purpose will fall to that one

which, in the unit of time, develops the maximum
quantity of heat.

The heat developed by the unit weight of fuel in the

unit of time depends (l) on the size of the surface exposed

to the action of the blast, and (2) on its relative combusti-

bility. This latter depends on the stale in which the

carlion is present, and is in inverse, though undetermined,

ratio to its specific gravity. Further, the more combusti-

ble a fuel is, the more of it will lie burnt away in a given

time, and the greater will be the surface exposed to the

blast during that perio 1 ; consequently, combustibility

and exposed surface are relatively identical.

In discussing the relative advantages of charcoal and

coke in blast-furnace work for the production of pig iron,

the author remarks that the relatively lower quantity of

heat developed by the coke in the unit of time (which

consequently necessitates the use of a larger quantity of

fuel) is one of ihe chief causes for the poorer quality of

the pig produced when coke has been used, than when
charcoal has been employed. If it were possible to obtain

the coke in as voluminous a condition as the charcoal,

the results obtained would probably be similar.

On the Use of Water Cartridges.— In some experi-

ments made at the collieries of the Bonifacius and Zoll-

verein Associations, in the case of eight shots in which

the dynamite was surrounded by water, part of the bore-

holes being in rock, and the remainder in coal, fire was

observed on each occasion, this being occasionally accom-

panied by showers of sparks, thus proving that the use of

water is not a sovereign specific under all circumstances

for the prevention of explosions due to shot firing.

Utilization of the Vapours of Carbonization of

Wood.— In the United Slates, increased attention is

being given to the utilization of the vapours arising from

the carbonization of wood in connection with the pro-

duction of charcoal for iron works, and there is a great

demand for acetic acid so obtained for the manufacture

of white lead.

PHOSPHATE LANDS FOR SALE

AT REASONABLE PRICES.

ACRE.S OF GOOD PHOSPHATE PRO-
/^jUOv' PF.RTIE.S. Address:

A. BENSON,
Buckingham, - Quebec.

W. E. HARRINGTON. L. W. HARRINGTON

CO NTRACTORS
FOR

Diamond Drill Work.

PROSPECTING MINERAL LANDS A SPECIALTY.

Twenty-seven years in the business and over thirty

miles of Drilling completed.

Address either

M. E. HARRINGTON & SON,
ISLIPEMING, Marquette Co., Mich.

MANSFIELD, Bristol Co., Mass.

OTT^^w"^ :po"w^id:ei?, oo., lijviiiteid.
ESTABLISHED 1891.

MANUFACTUEEES OF DYNAMITE AND TEIOLINE.
Dealers in Safety Fuse, Platir\um Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.
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The 0ANADIAIT MINERAL WOOL CO. Ltd-

122 BAY ST REET, T-.RONTO

LAMKIN PATENT

Pipe and Boiler

COVERINGS.

STEAM
PACKINGS.

ASBESTOS GOODS OF EVE Y DESCRIPTION.

The Science and Art of Mining

Published Fortnightly. Price 3d.

Has the Largest Circulation of any Mining Journal in the

United Kingdom.

Specially Interesting to ail Persons Connected with Mines.

The Publishers will send a Specimen Copy to any Miner

on receipt of Post Card.

publishers :

THOS. WALL & SONS, z7 Walgate, Wigan, Englajid.

Editor : C. M. PERCY, Wigan School of Mines.

SCHOOL OF MINING,

SHORT COURSE for MINING MEN.

T^HIS recently established school offers to Mine Foremen, Assay-

ers. Prospectors and mining men generally, Special Courses of

Instruction in Chemistry, Mineralogy, Geology, Ore

Deposits, Lithology, Discovery and Winning of

Ores, Blow-Piping, Assaying and Drawing. These

Courses will begin January 8th, 1894, and will continue for

eight weeks. The Special Courses will be of a simple and practical

character, but ample opportunity for advanced work will be given to

those who are prepared for it.

For Prospectus and further particulars apply to

WM. M.^SON, Bursar,

School of Mining, Kingston, Ont.

3000 PRSE VPLVE

Reseating Machines

IN USE.

This machine will reface

in position any valve, flat or

taper seat, from %. inch to

4 inch inclusive, and make
them perfectly steam-tight.

DARLING BROS.

Reliance Works,

MONTREAZ,

I
Sole Manufacturers

for Canada.

J. LAINSON WILLS, F.C.S.

Member of the Institution of Mining
and Metallurgy, London, etc.

MINING ENGINEER & METALLURGIST.

Complete Reports on Mines and Minerals.

Explorations Superintended, etc.

106 SPARKS STREET, OTTAWA.
Cable Address : " PHOSPHATES."

If you want

BAGS

For Immediate and Cheap Sale

THE FOLLOWING

FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.,

Send to us for Samples and Prices.

Every Quality and size in stock.

Specially strong sewing for heavy materials.

Lowest prices compatible with good work.

We now supply most of the Mining Companies, and those

who have not bought from us would find it to their advantage

to do so.

THE CANADA JUTE COMPANY (Ltd.)

17, 19 J% 21 ST. MARTIN STREET,

MONTREAL.

The whole Nearly New and in Good

State of Preservation.

1 35 h p. Steel Locomotive Boiler complete (Jenckes)

I30h.p. " " " (Leonard)

2 30h.p. " " " (Bannerman)

2 25h.p. " " " (Leonard)l

i25h.p. " " " (^'hite)

I 8h.p. Vertical " " (White)

1 7h.p. " " " (Leonard)

2 7"x 10" Double Cyl. Double Drum Hoists (Jenckes)

I 7"x 10" Single Cyl. Double Drum Hoists (Jenckes)

3 7"x 10" Double Cyl. Single Drum Hoists (Lidgerwood)

I 6"x 8" Sin. Drum Cyl. Sin. " (Miller & Tom.

I 2 h.p. Horizontal Engine

I No. B.B. Marsh Steam Pump

I 24" Swing Lathe with Change Gear, Counter Shaft, etc.

I 36" Back-Geared Drilling Machine.

7 3" Sergeant Drills with Tripods and Four Columns

4 Little Giant Drills with Tripods and Three Columns,

No. 3 B Drill with Tripod (Rand)

I No. 2 Drill with Tripod (Rand)

24 Steel Rock Buckets

6 Dumping Cars

10 Derricks Complete

I Hand Drilling Machine

5 Wooden Water Tanks

Chains

Platform Scales

Electric Batteries

Patent Packing

Cotton Waste

Steam Hose—new
Galvanized Rope—old

Steel Hoisting Rope—new

Steel Hoisting Rope—old

Hemp Rope—new and old

Boarding House Fittings

Kitchen Ranges

Assorted Stoves

Screens

Cobbing Plates

Chilled Car Wheels

Axles and Axle Boxes

Dumping Brackets

Assorted Wrought Iron in

Bars

Pipes from I %" to 2"

[Rand

Derrick Irons

Assorted Sheaves

Single and Double Pulley

Blocks

Galvanized Thimbles

Steel Barrows

Duplex Plates

Blacksmith Tools

Miners' Picks—assorted

Striking Hammers

Sledge Hammers—assorted

Cobbing Hammers

Shovels

Crow Bars

Steam Whistles

Ejectors

Assorted Globe Valves—new

and old

New Spare Parts for Rock

Drills

Octagon Steel in Bars—new

Established 1882.

APPLY AT ONCE TO

A. BENSON,
BUCKINGHAM, QUEBEC.
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PROVINCE OF NOVA SCOTIA.

leases foF Mines of Ui Silver, Coal, ton, Copper, Lead, Tin

PRECIOUS STONES.

TITLES GIVEN DIBECT FROM THE CBOWN, ROYALTIES ANB RENTALS MOBERATE.

GOLD AND SILVER.

Under the provisions of chap, i, Acts of l8<)2, of Mines and Minerab, Licenses

are issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in ireas of 150 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

Areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissionot

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,

when the hours are from 10 to I. Licenses are issued in the order of applicatioa

according to priority. If a person discovers Gold in any part of the Province, he may

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 15 miles from Halifax in which to make appUcation at

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

nnder lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Scotia

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit

;

Lead, two cents upon every unit; Iron, five cents on every ton ; Tin and Precious

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and isf traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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tiOOMIIPrWIRra COMPANY, Lm
=MONTREAL—

WHEN NEW
66
Lang's" Patent

FOR

Transmission and Colliery

Purposes.

Also aopes for Hoisting, Mining, Elevators, Ship's Rigging and Guys.

"Land's" Patent

FOR

Transmission and Colliery

Purposes.

Send for Catalogue to P.O. Box 1942

MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

Nlining and Contractors' Plant, Etc., Etc.

110-120 KING STREET, MONTREAL, QUE.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUAUN^^DYNAMITE a»d ECLIPSE

Dominion Agents for Safety Fuse, Electri^asting Apparatus, Etc.

OFFICE 103 ST. FRANCoExAVIEi STREET, MONTREAL.
^

.„d Ma.razines at a.. Chief Distributing Points in Canada.

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROTTLINC GOVERNOR.

THE^VIONARCHECONOMIC BOILER

^COMBIN^S ALL THE

ADVANTAGES
^

BUILT ON THE AMERICAN INTERCHANGEABLE SYSTEM.

Light Portable Forms

-WITH THE-

ROBB ENGINEERING COMPANY, LTD.

HIGHEST POSSIBLE ECONOMY.
_____ \

AMHERST, NOVA SCOTIA.

D AOO FOR ASBESTOS, ORES, PHOS-

VJIO PHATES, FERTILIZERS. &c.

DOUBLE BAGS and all kinds of SPECIALTIES
MADE TO ORDER.

DICK, RIDCUT & CO., Toronto.
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CANADIAN RAND DRILL CO. Sherbrooke. Qu

Mining, Tunneling & Rock-Working Machinery

STRAIGHT INE COMPRESSORS.

MPLEX, COMPOUND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE CO., Sole Agents,

IG riCTOUIA SQUARE, MONTREAL. BALIFAX HOTEL, HALIFAX. 632 CORDOVA STREET, VANCOVVER.

INGERSOLL ROCK DRILL CO.

ROCK DRILLS FOR MINES, TUNNELS

AND QUARRIES.

DUPLEX & COMPOUND AIR COMPRESSORS.

Stone Channelling Machines, Coal Mining Machines,

AND COMPLETE PLANTS OF MINING, TUNNELLING AND QUARRYING MAGHINERY.

203 ST. JAMES STREET, MONTREAL.
The most successful machine made for PULVERIZING QUARTZ ORES OF ALL KINDS, PHOSPHATE

ROCK, CARBON, FOUNDRY FACINGS, PLUMBAGO, PORTLAND ROCK AND CEMENTS, Etc. A PER-

FECT PULVERIZER OF ALL REFRACTORY SUBSTANCES;

. . THE NEW GRIFFIN MILL . .

will work either wet or dry. Capacity from two to four tons per hour to sixty mesh or finer. Descriptive pamphlet and

full information furnished on application to

» THE JENCKES MACHINE COMPANY, SHERDBOOKE, QUEBEC. »
MANUFACTURERS OF HOISTING AND MINING MACHINERY.

COPELAND &^CON ENGINES and MINING SPECIALTIES, HERRESHOFF'S COPPER SMELTERS and APPARATUS
,

THE AMERICAN DIAMOND ROCk"bORINC COMPANY'S DIAMOND DRILLS.

Agenciea at 16 Victoria Square, Montreal, Halifax Hotel, Halifax, N'.S. New TorJc S Chicago, Copeland Bacon
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S^SE THE BEStT

TAKE NO OTHER!!

Inj ector,
THE ONLY INJECTOR MADE "WHICH IS

• ABSOLUTELY ATTTOMATIC.

TO rin^i in use in the united states,UUU and CANADA!

Sold by all large Steam Supply Houses.

Used by all large Traction Engine Builders.

Used by every live, wide-awake steam-user in America.
^B^ri'to fox* I"ric=e« "to

Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ;
L Matheson & Co., New Glasgow. N.S.;

McKelvy & Birch, Kingston ; Macdonald & Co., Halifax ; McKeough & Trotter, Chatham

;

Spratt & Gray, Victoria, "B.C.; Robb Engineering Co., Amherst. N.S.; or

PENBERTHY INJECTOB CO., Manufacturers, "Windsor, Ont.
gS' Address Letters to Detroit, Micbigan.°^

-the:-

'Multiple' Disintegpatop

IS THE BEST MACHINE MAD!-.

FOR PRODUCING

Fine and impalbable Powders

From Friable, Fibrous or

Moist Materials.

A A A A A A -*>

Wheat, Maize, Rice, Barley,

and other grain can be reduced to the fineness and softness of wheat flour.

Sugar, Borax, Salt, Soda, etc., are ground finer than in any other mill.

Glue, Shellac, Gelatine, can be reduced to almost any degree of fineness.

Roots, Barks, Leaves, Dyewood, Myrabolams, Fenugreek, Aniseed, Lin-

seed, Cottonseed, Rags and Leather are more evenly and satisfactorily ground

than in any other machine. There are few, if any, materials that this mill will not

deal with. It grinds perfectly and quickly materials that clog up the ordinary mills

with grids. The wearing parts are simple, inexpensive, and easily replaced.

'~~
THE

DEVIL' DISINTBfiRATOR

BONE GRINDER
Is the Best Machine for grinding almost

any material to moderately fine or
coarse Powders, giving at

the same time a large
output.

This Machine was awarded the First Prize and Society's Medal in the Disinteg-

rator Competition at the Royal Agricultural Show at Plymouth, June, 1890, against

eight entHes from the best makers.

THE NEW MAGNETIC SEPAEATOE,
Is the most effective Machine for separating Iron and

Steel from any other material.

Makers of Coal-washing andXoking Plants, Elevators, Elevator Buckets,

Driving Chains, Conveyors, Separators, Shafting, Pulleys, and all ap-

paratus connected with Grinding and Pulverising Machinery.

THE HARDY PATENT PICK CO. Limited
SHEFFIELD, ENGLAND.

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

OF

PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

Substances.

]

Will work either wet or dry, and deliver a finished product.

Capacity, 3 to 4 tons per hour on Phosphate Rock, 1^ to 2 tons

per hour on Portland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

No .JO0BNAL8 IN GKIUDING CHAMBER. BALI, RIGID ON SHAFT HAVING DIREOT

POSITIVE ACTION OK MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMOUNT
OF PRODUCT It IS ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS TO

CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LESS THAN STAMP MILLS. LARGE NUMBER OK MILLS IN USE ON DIFFERENT MATE-
RIALS WITH POSITIVE SUCCESS, IN EVERY INSTANCE.

Correspondence solicited, and illustrated de-

scriptive pamphlet furnished on application to

BRADLEY FERTILIZER CO., 92 State St., Boston, Mass.
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THIS G-^TES
ROCK AND ORE BREAKER

THE HIGHEST TYPE OF ROOK BREAKING MAGHINERY!
The Gales Ciyratory Breaker i> used on t\ery C'unliiicii;. Iiaviiig lic-eii

adopted tjy the largest Minintj CoiDpanies in ihe worlil.

It has supplanied all other fornix of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROL'..S, C O.JOENTRATORS
and all classes of MINirtlG MACHI.'^HRY.

A^ldre^^s for Catafofyurs GATES lEON WOEKS,
50 P. Sout^-B Glanion St.,

CHICAGO, U.S.A.

1'-
: ANCH Offices :

I I.iUcrty St., New Vork.
Fr;aiklin St., Bo-iton.

173a OueenA'iotoria St., London, K

mm EWE woQss co.
Successors to Doty Engrine Works Co., and

John Doty Eng:ine Co., Ltd.

MINING MACHINERY
Marine and Stationary Engines and

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

BERTRAM ENdlNE WORKS CO.
Bathurst and Niag^ara Sts.,

TORONTO, CANADA.

Mining Machinery for Sale.

35 H.P. PORTABLE BOILER, STEAM HOIST,
STEAM PUMP, ROCK DRILL, DIAMOND

DRILL AND OTHER MINING MA-
CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

Q. L. WOODWOETH, MAEMOHA, ONT.

I.JylATHESONgE

AND

I'd'

The Be^t

^OLD ^iMlMGiyiACHlMEflY

RURO fOUNDRY &
MachineC?
ppgineers

l3oilerA\akGrs'

and founders

Machinery

SpecialMixture,Sboes&Dicv
With the|3E5jf(£|;oRD^<J^V/DRLD

Wcarir>g quality unsurpassed
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SEND FOR CATALOGUE.

SECTION OF CONVEYOR.

JEFFREY CHAIN BELTING
lor Elevators, Conveyors for handling Coal, Ores, &c. Also

Manufactarers of Coal Chntps, Tipples, &c.

ELECTRIC BLASTING
Suoerior to all c hers for exploding any make of dynamite or blasting powder Each fuse folded separately and packed m

neat paPws ofU e^^^^^^^^^ Al? tested an^d warranted' Single and double strength, wUh any length of wires.

T^. .tronrrest and most poweriiil machine ever made for Electric felasting. No. 3 fires 30 holes. No. 4 fifes 50 holes.

No ffires irSe^ T™5 a^rr^^^^^^^^^ adapted for submarine blasting, large railroad quarrymg, and mmmg works.

No I fires 5 to 8 holes ;
weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking e^^^

Standird Electric Fuse and Blast Tester, Wire Reels, new design. Ueading and Connect.ngf W.res.

Manufactured only by J^MES MACBETH & CO-,
128 MAIDEN LANE, NEW YORK CITY

JEFFBEY COAL MIIINIl MACHINES
OPEIIATED BY ELECTRICITY AND AIR POWER.

Coal Drills, Motor Cars, Etc., Etc.

COAL SCREENS.

Mines Examined and Estimates Made.

SEND FOR ILLUSTRATED CATALOGUE.

THE JEFFREY MANFG. COMPANY,
)lew York Branch, 168 Washington St. COLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.

Robb Engineering: Company, Agents, Amherst, Nova Scotia. ^

MINING AND M ILL MACHINERY.
steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN"~Tr6n~W0RKS, OTTAWA.

HBAVT -WIBB CLOTH I^lIDDr-ES °-— ^^^^^
ALWAYS IN STOCK .^^fiSf^nhlHMMI^

BRASS, IROX AND STEEL. 3«:x»rx«r.* ^^:^^<ys^s.

THE MAJOR MANFG. CO.
23 So 25 COTE STI?,EE1T, ns^OITTIiE^X..

Send Specifications artd get Quotations.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

SAVES TOU BUYING A $500.00 FUMP.

For the following uses:

For pumping c6ld water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Send for Catalogue aod Price List GARTH & CO., MONTREAL.

CARRIER, LAINE & CO.,

FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings.

Stoves. Stove Fittings, Hollowware, Flour and Saw Mill Machineiy, Marine Engines and Boilers, etc., etc
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JOHN BERTRAM & SONS,
Canada Tool Works, DUNDAS, ONT.

MANUFACTURERS OF

Machinists' Tools and Wood-Working- Machinery.

Lathes,

Planers,

Drills,

Milling
Machines,

Punches,
Shears,

Bolt Cutters,

Slotting

Machines,

Matchers,

Moulders,

Tenoners,

Band Saws,

Morticers,

Saw Benches.

S6 and 40-Inch Oap Lathesa

Locomotive and Car Machinery, Special Macliinepy—Price List and Pliotograplis on Application.

Manufacturers of Sporting^, Military and Blasting;

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Branch Offices and Mag^azines at all Chief Distributing Points in Canada.

ESTABLISHED 1891.

MANUFACTUEEES OF DYNAMITE AND TEIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

BOILER AND PIPE COVERINGS,
Absolutely Fire Proof.

Light and Easy to Apply.

Indestructible by heat ; will save

from Io to 40 per cent, in fuel, and give

dry steam at long distances.

H. W. JOIIXS MANlFA€TlIROfG COMPAJTIT,
Sole Manufactupeps of H. W. Johns' Asbestos Roofing, Sheathing, Building Felt. Asbestos,

Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &e.

Established 1858. 87 MAIDEN LANE. NEW YORK.

Jersey City, Chicago, Philadelphia, Boston, London.

The Science and Art of Mining

Published Fortnightly. Price 3d.

Has the Largest Circulation of any Mining Journal in the

United Kingdom.

Specially loteresting to all PersoDS Connected with Mines.

The Publishers will send a Specimen Copy to any Miner

on receipt of Post Card.

I'i4bl islit'fs

:

THOS. WALL & SONS, 27 Walgrate, Wigan, England,

Editor : C. M. PERCY, Wigan School of Mines.
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Canadian Mining Manual

Editor of THE CANADIAN MINING REVIEW, Secretary GENERAL MINING ASSOCIATION OF QUEBEC,

Honorary Secretary MINING SOCIETY OF NOVA SCOTIA.

600 Pages. = FOURTH EDITION. = 600 Pages.

NOW IN PREPARATION. READY FEBRUARY.

-r->i7LL DETAILS of the Mining Laws of tlie Pro\dnces as amended to date. A complete

\® series ol Articles on the prominent Canadian Mining Industries, together with the full-

est information respecting the Hist.^r^^ Organization, Capital, Dividends, Plant and production of

the Mineral operations of the Dominion of Canada and Newfoundland.

Endorsed by the Mining Men of the Country.

"
II is the most valuable new cleparture since the formation of the Mining Asso-

j

ciation in the rrovinces that I am aware. of."-H. S. PoOLE, M.A., F.G.S., General i

Manager, Acadia Goal Co.
j

" Is of very great service, not only to those directly interested in mining, but to J

business men throughout the Dominion. '--Mr. R. G. Leckie, M.E., General

Manager, Londonderry Iron Co.
j

"
It is the only l;ook of the kind which affords any reliable knowledge from a I

business point of view."-Mr. L. A. Klein, American Asbestos Co.
,

"The information which it gives to persons interested in the mining industries of
|

the country is of much value.'—Mr. A. Blue, Director of Mines, Toronto.

•' There is collected together so much accurate information, condensed into sue

clear, concise and readable form, that any one desiring to do business in any way

connected with Canadian mining, will find these necessary lacts ready to hand.—Mr.

T. B. Smith, British Phosphate Co.

" Xo doubt of great service."—Mr. J. Obalski, Inspector of Mines, Quebec.

" Found very convenient in our office, and is frequently referred to."—Dr. E.

GlLl'lN, Deputy Commissioner of Mines, Halifa.N.

" Its compilation of valuable facts makes it invaluable."—Mr. George Stuart,

Truro (Jnld Co., Truro, X.S.

"The very thing I want."-CoL. AV. R. Wallace, Ophir Gold !\Iining Co.

"A work of great practical utility.—Dr. .SrEPHEN Em.mens, Emmens Metal Co.,

Voungwood, Pa.

" Is an admirable production, and will prove a standard work of reference. -
-

Mr. G. E. Dri'MMOM), Canada Iron Furnace Co., Ltd.

"The most useful book in our office.— IngersoU Rock Drill Co. of Canada.
'

"Worth ten times the amount. "--James Macbeth & Co., New York.

" I have e.xpre.ssed my opinion before, but I may now add that the recent issue

seems to me to be the' perfection of a work of the kind. "-Mr. John Rutherford,

late Inspector of Mines for Nova Scotia.

"I recommend a copy of it te every person contemplating investment in our

Canadian mining industry."—Mr. T. R. Gue, Acadia Powder Co., Halifax.

FOR ADVERTISING RATES, Etc.

Address : THE PUBLISHER, 17 Victoria Chambers, Ottawa,

PRICE THRE E DOLLARS.
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PROVINCE OF NOVA SCOTIA.

Leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

PRECIOUS STONES.

TITLES GIVEN DIBECT FBOM THE CBOWN, BOYALTIES AND BENTALS MODEBATE.

GOLD AND SILVER.

Under the provisions of chap. I, Acts of 1802, of Mines and Minerals, Licenses

are issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in u^eas of I £0 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfekable if the

iabor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissioner

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,

when the hours are firom 10 to I. Licenses are issued in the order of applicatioo

according to priority. If a person discovers Gold in any part of the Province, he may

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 15 miles from Halifax in which to make application at

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Scotia

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit

;

Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin and Precious

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E.

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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Beological Survey of Canada.

ANNUAL REPORT, 1890-91.

VOL. V—(In two parts),

With Accompanying Geological Maps,

Plans of Mine Workings, and other

Illustrations ; also a Complete

Alphabetical Index.

NOW PUBLISHED AND ON SALE.

PRICE, COMPLETE, TWO DOLLARS.

CANADA ATUNTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETU'E,EN

Ott^vT^ and Montreal

TART I.

A'tf/ur/ .-/—Summary Reports for the year 1S90-91, by

the Director.

Report D—On a portion of the District of Athabaska,

comprising the country between Peace River and

Athabaska River, by R. G. McConnell.

Report £~On Northwest Manitoba, with portions of

Assiniboia and Saskatchewan, by J. B. Tyrell.

Report F—On the Sudbury Mining District, by Dr. R.

Bell.

Repo-^t On the Geology of Hunter's Island and ad-

jacent country, by W. H. C. Smith.

Report L—On the Geology and Economic Minerals of the

southern portion of Portneuf and Montmorency
Counties, Quebec, by A. P. Low.

Report M—Or\ portions of the Province of Quebec and

adjoining areas in New Brunswick and Maine, by

L. W. Bailey and \V. Mclnnes.

PART II.

Report P—Ow C'leological Surveys and Explorations in

the Counties of Fictou and Colchester, Nova Scotia,

by Hugh Felcher.

Report (?—On the Natural Gas and Petroleum in Ontario

prior to 1 89 1, by H. P. H. Brumell.

Report R—Chemical contributions to the Geology of

Canada from the Laboratf)ry of the Survey, by G. C.

Hoffman.

Report S—Division of Mineral Statistics and Mines, by

E. D. Ingall and H. P. H. Brumell.

Report S S—Division of Mineral Statistics and Mines, by
E. D. Ingall and H. P. H. Brumell.

Note.—These and all other Publications of the

Survey, if not out of print, may be purchased from
or ordered through

W. Foster Brown &; Co., Montreal.

DuRiE & Sox, Ottawa, Ont.

Williamson & Co., Toronto, Ont.

McGregor & Knight, Plalifax, N.S.

J. A. McMillan, St. John, N.B.

T. N. HiBBEN & Co., Victoria, B.C.

R. D. Richardson, Winnipeg, Man.

MoiR & Mills, Port Arthur, Ont.

Thompson Bros., Calgary, Alta.

Thompson Bros., Vancouver, B.C.

Edward Stanford, 26 and 27 Cockspur Street,

Charing Cross, London.

Sampson, Low & Co., 188 Fleet Street, London.

F. A. Brockhaus, Leipzic.

B. Westermann & Co., 838 Broadway N.V.

or on apphcation to

DR. JOHN THORBURN,
Librarian,

Geolog-ical Survey, Ottawa

N.B.—Catalogue and Price List can be obtained from
any of the above.

6 TRAINS DAILY A
EXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And a.11 Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in trans;it.

For Tickets time tables and information, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt.

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PRES'T.

J. LANCELOTH, - VICE-PRES'T.

Newark, New Jersey.

Smelters ami Refiners ot

Gold, Silver, Lead, and
Copper Ores.

Bullion and Argentiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electrolytic Copper Works:

NEWARK, N.

Buena Fe Sampling Works:

5^, SABINAS COAHULLA,
Mexico.

E VIILVE

Reseating Machines

IN USE.

This machine will relace

in position any valve, flat or

taper seat, from % inch to

4 inch inclusive, and make
them perfectly steam-tight.

DARLING BROS.

MINING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca-

uons or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River $2.50 to $3.50

per acre, and south of it $2 to $2.50 according to distance

from railway.

Rent of locations first year 6oc. to $1 per acre, and

subsequent years I Sc. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 to 3 per cent, of

value at pit's mouth less cost of labor and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'

Act, 1892) until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, may be had on applica-

tion to

ARCHIBALD BLUE,
Director Bureau of Mines.

Toronto, April 24, 1892.

Reliance Works,

MONTREAL,

\
Sole Manufacturers

for Canada.

M. A. BucKE, Grad. S.P.C. H. E. T. Haultain, Grad. S.P.C.

(Late of Freiberg, Germany.)

BUCKE & HAULTAIN

Consulting, Mining and Electrical Engineers,

KASLO, KOOTENAY, B.C.

MINING PROPERTIES MANAGED

Assessment and Development Work Supervised.

IF. CIIRKIEX.,
MINING : ENGINEER,

(Graduate, Academy of Mines. Axchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

STAMPS

!

FEITCHAUD & ANDHE'^S,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,

Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK.
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John E. Hardman, S.B.
MINING ENGINEER,

Can be cOTT^ulted on all matters pertaininc to the profession.

The development and management of Gold Properties a specialty.

^Il,„lllllli...illlii."'llli'"iill iilili'i.iilll lli. ill ll ill!i...all(r,..nll llhi...il^

4 TO USERS OF THE DIAMOND DRILL. I

Diamond Drili Bits set Promptly by an Effici-
|

4 ent Man All Work Guaranteed. =-

"l Bort and Carbon Diamonds for sale. Same f
A terms as New York. Prospecting with p-

j Americ!in Diamond Drill at per 1^

1 foot or by the day. f
.J IMCcsXtae A Co., §-

I oi^r.-wvA. i

^,li"«||!-»'i;i]|l<"M|||l"H!J'l-"l||l'"'l|ll
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jr& H.J7VYLOR.
GALVANIZED FLEXIBLE STEEL WIRE ROPE

COLLfERY ROPES A SPECIALTY.

Wrought Iron Pipe for Gas, Steam and Water.

BRASS and IRON VALVE GATES and COCKS.
ENGINE AND BOILER APPLIANCES.

7*1 CRAIG STJiEKT. MOyTRIZAL.

J. T. DONALD,
A.ssayer antl Mining Geologist,

156 St. James St., Montreal.

Analyses and Assays of Ores, Fuels, Furnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. C. CAMPBELL-JOHNSTON
{ of Swansea, Indi.i, and the United .States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. .All assays undertaken. P'ur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Box

731, Vancouver, B.C.

T. D. LEDYARD,
DELAEH IN MINES, &;c.

57 COLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORDS

THE AMERICAN METAL CO., Ltd.

80 Wall St., New York. P. O. Box 957.

Sell Refined Pig Levi, dolivtred \« all C.uiadian Ports,

Copp)er, Copper Ores and .Mattes, Tin, Lead, Spelter,

.Antimony, Nickel, .-Muminum, Bullion and Iron.

Advances Made on Consignments.

. H:i'tjach Smelting and Refining Co. Newark, N.J
iCyVT^ PAIJ Hei.ry K. .Merton & Co. tendon,
hXSLA 10 rUll" \Villi.im.s, Foster & Co., Ltd.. Swansea.

I .Meiallgesellschaft, Frankfort-on-Main

E. E. BURLINCAME'S

ASSAY OFFICE
A CHEMICAL
D LABORATORY

Establlshe'J In Colurado, lfe66. Samples by mail or
fxpfu's will receive prompt and cureful attention.

Gold & Silver Bullion ^:^^ii:^^r''^'J^^^til

iddre::, 1735 4 1733 Li«:eacc St., TenTer, Colo.

C. V. M, TEMPLE
(Formerly President Megantic Mining Co., I'.Q.)

MINES AND MINING LOCATIONS FOR SALE.

. CORRESPONDENCE SOLICITED.

Office and Residence

:

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henkv De Q. Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES :

Lane Gagge & Andrews, Solicitors, .'Vrundel St. Strand, London.

R. C. CAMi'bELL-JoHNSTON, (of Swansea, India .ind the

States), Metallurgist. Mining Engineer, Vancouver, K.C.

HOME STUDY OF

MINE SURVEYING
To commence, students only

need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scranton, Pa.

LEDOUX & COiVlPAJ^Y,

0 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened
via sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particularst

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,
Consulting Minings Engineer

and Assayer.

SUDBURY, ONTARIO.

-W. de L. BENEDICT, EM.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL UNDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist.

18 Broadway, New York City.

Cable Address : - - - " Kramoletia."

.Mines examined and reported 011. Will act as permanent or

pecial advising engineer of inining companies.

Special facilities for making working tests on ores.

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,

MINING ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties.

.ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Roval School of Mines, London—Late Chemist

and Assayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,

ARLINGTON PLACE, .
- TRURO, N.S

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,
moiffrrjEan /%. ir., c^sr.

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, .Soapstone, &c.

MICHIGAN MINING SCHOOL.
A State School of Mining Engineering, located in the heart of the

Lake Superior mining region, giving practical instruction in Draw-

ing, Blue-printing, Mechanics, Mechanism, l^roperties of Materials,

Graphical Statics, .Mechanical and Electrical Engineering, Shop-

practice, .Analytical .and Technical Chemistry, Assaying, Ore Dress-

ing, Metallurgy, Plane, R.ailroad and Mine Surveying, Hydraulics,

Mining, Mineralogy, Petrography, General, Economic, ,-ind Field

Geology, etc. Has Summer Schools in Surveying, Shop-practice,

and Field Geology. Laboratories, Shops and Stamp Mill well

equipped. Tuition free. For Catalogues apply to the Director

Houghton, Mich.

ASPmREAL : TOROm<3t;i;'
2518 & 2520 /MoTffEJ?AM]&fiS^ BAY St';

BOOKS OF INTEREST
TO

Ezis^ineers, Mechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies.

W. DRYSDALE & CO.,

BOOKSELLERS AX!> STATIONERS.
237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Staten Island. Copper Ore, Mattes, or Bul-

ion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing

Ores and Mattes.

SEXiX. —
INGOT AND (JAKE COPrEIt.

President, ROBERT M. THOMPSON,
Treasure Q. A. LAND.

Office 37 to 39 Wall Street, New York.

-FIRE. "PROOF

ROOFINC
ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING (0
MANUFACTURERS.TORONTO
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H. H. FULLER % GO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTt Y.

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S RUBBER GOODS,

REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

VL BEATTY Ss SOITS,

HOISTING

ENGINES.

ENGINES

Horse-Power Hossters,

Stone Derrick Iron,

Centrifugal Pumps,

P. O. Box 178. ^^Shipments promptly and carefulSy attended to.

Dredges, Derricks, Steam Shovels, Suspension Cableways,

AND OTHER CONTRACTORS PLANT.

ANGUS M. THOM CO., MONTREAL.

RUBBER GOODS ibr M IN INd PURPOSES
MANUFACTURED BY

THE GUTTA PERCHA AND RUBBER MFG. CO. OF TORONTa
office: 43 YONGE ST TORONTO. FACTORIES AT PARKDALE.

Sheam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clorhing, & Bopts.

PLUNGER PUMP.

DUPLKXiPUMP.

HEAVY PRESSURE PUMP.

MINING PUMPS.
SIMPLE, COMPOUND, OONDEITSING OR NON-OOITDENSIITG.

XJS IPOI?. QTTOT-A-TIOITS-

NORTHEY MFG. COMPANY LTD. TORONTO ONT
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B. T. A. BELL.

THE OFFICIAL ORGAN
THE eOLD MIMRS ASSOCIATION OF NOVA SCOTIA

,

THE UN/TED ,VIM\G SOCIETY OF NOVA SCOTIA
,

THE ASBESTOS CLUB, QUEBEC,

THE GENERL MINING SSOCIATION OF QUEBEC.

THE following Resolutions of Council indicate beyond
a peradventure the status of The Review as the

exponent of the Canadian Mineral Industries :

—

The Gold Miners' Association of Nova Scotia.

"At the annual meeiing of the Gold Miners' Association of Nova
Scotia, held at Halifax on 6th Mai^:h, iSSq. The Canadian Mining
Re\ lEW was adopted the official organ of this Association.

(Signed), B. C. Wii^on, President.
G. J. Partington, Secretary.

The Mining: Society of Nova Scotia.

"Moved by Mr. R. C. Leckie, seconded by Mr. C. -A. Dimock,
That the thanks of the Society be tendered to .Mr. B. T. .A. Bell for

his kind offer placing the columns of The Review at the disposal of

the Society; and that The C.\nadian .Mining Review is hereby
appointed the ofticial organ of the Society.

"

(Signed), H. S. Poole, President,
H. M. WvLUE, Secretary.

The Asbestos Club, (Quebec.)

" Resolved : That The Canadian Mining Review is, by
authority of the Members and Council, hereby appointed the ofKcial

organ of the .Asbestos Club.'
(Signed), D. A. Brown, President.

.K. M. EvA.Ns, Secretary.

The General Mining Association of the Province of Quebec.

.At a meeting of Council h^ld ai .Montreal on Frida>, 6th May,
1891. it was moved by Captain Adams, seconded by Mr. R. T.
Hopper, .n.nd resolved : That 'I'he Canadian .Mining Review be
the official organ of the .Association.

(Signed). George Irvine, President.
B. T. .A. Bell. Secretary.

"

o:ffices I

Victoria Chambers, 140 Wellington Street,

Vol. XIII. FEBRUARY, 1894- No. 2

The Gold Mining Industry of Nova
Scotia for 1893.

The decrease in Nova Scotia's production of

gold during the past year was not so great as the

earher months of the year indicated. P rom the

best data obtainable the output for 1893 was

20,260 ozs., against 21,080 ozs. in 1892.

Of this amount of 20,260 ozs. nearly seven-

ic-nihs was the product of the four districts of

Stormont, Oldham, Caribou and Waverley, each

of which produced in excess of 2,000 ozs.

The districts which show a substantial increase

in yield over 1892 are: Stormont, A\'averley,

Tangier and Oldham. The chief districts show-

ing a decreased yield are : Malaga, Uniacke,

Montagu, Fifteen-Mile Stream and Caribou.

The main district of the year has been Stor-

mont, which from a production of 2,482 ounces

in 1892 has jumped to a yield of 5,753 ounces

in 1893, an increase of 130%. There have been

four producing mines in the district, two of

which, the Richardson and the Copeland, stand

about equal as to production, each showing

about 2,000 ounces for the year.

The other two mines, the North Star and the

Country Harbor Co., each produced between

t.ight and nine hundred ounces, but the latter

mine only had about eight months' run during

the year.

The results of the last year's work in this dis-

trict are very encouraging, and have been very

gratifying to shareholders, and there is every

reason to e.xpect still better results in 1894.

The ore bodies worked are large, yielding at

the rate of $7 to $8 per ton, and show no signs

of exhaustion.

The second largest producing district for the

year is Oldham, with 3,412 ounces against 3,093

in 1892. Of this aniount 3,300 ounces is the

product of the mines owned by Hardman and

Taylor. Oldham has also kept up its record for

high yields per ton, August, 1893, recording a

yield of over 125 ounces per ton of quartz.

The total yield is the highest ever recorded from

the district.

The district coming third on the list is Cari-

bou (and Moose River), which, however, records

a loss of 500 ounces from the yield for 1892.

The production for the year was 2,542 ounces.

The cessation of work on the Truro Co's mine

will readily account for the decreased yield.

The Dixon and Touquoy properties have con-

tinued to be steady producers. During the year

the old Lake Lode mine was unwatered, and a

sma'l amount of bullion produced. For 1894

this district may show an increase, as the Truro

Co's property has changed ownership, and the

Lake Lode may contain reserves of quartz un-

known to present owners, but development is

necessary and cannot be done quickly.

The remaining district showing a yield of over

2,000 ounces is Waverley. For the first time

since 1868 this district has reached the above

figure, the total amount produced being 2,110

ounces, which is entirely the output of the West

AVaverley Cold Co's mine. The East Waverley

Tunnel Co. has not pushed work, and all other

mines in the district have lain idle.

The largest decrease is shown by Malaga

district, which reports 322 ounces against 2,656

for 1892, a decrease of over 2,300 ounces.

During the year work has been practically sus-

pended, and in the closing months some trans-

fers of property were made which may prove

beneficial and considerably increase Malaga's

yield in 1894.

The next largest decrease is reported from

Uniacke district (in which is included South

Uniacke), being 1,300 ounces less than for 1892.

This loss, as we predicted a year ago, has come

principally through the decreased output of the

Thompson-Quirk mine. The boundaries of

their territory on the pay chute have practically

been reached, and any increase of yield from

this district must come from new developments.

An attempt is now making by a new syndicate

to reach the pay chute on ground east of the

Thompson-Quirk territory, but should the at-

tempt prove successful it will influence the pro-

duction of 1895 rather than 1894.

Montagu shows a falling off of 1,100 ounces.

The product of the Salisbury and Symon-Kaye

Companies has been very small, and the poor

ground encountered on the Annand property

has precluded any large output by the English

company.

Salmon river yields about the same as last

year, as does Lake Catcha. Sherbrooke, we

note, has been dropped as an independent dis-

trict from the tables of the Mines Office Reports.

Fifteen-Mile Stream, in spite of consolidation,

shows a decrease of nearly 700 ounces.

Tangier's output is increased nearly 400

ounces, entirely the work of the Mooseland

Gold Mining Co.

The year as a whole has been unmarked by

any salient features other than the rapid develop-

ment of Stormont district, and the general

interest taken in improvement of milling appli-

ances. The gradual and general disappearance

of some old fads as to incompatibility of capacity

and large saving in the stamp mortar, has

accompanied the demand for cheaper milling,

and the number of tons crushed for 1893 will

not fall far short (if any) of the maximum ton-

nage for any year since 1862.

Towards the close of the year several new

companies have been incorporated to work

(chiefly) old districts, and from the success of

these companies must come any substantial in-

crease for 1894.

The Phosphate Situation.

The remarkable depression which has so con-

tinuously characterized the phosphate industry

of the world during the past three years, still

shows no real signs of relief, and we are not yet

justified in looking forward with much hopeful-

ness to the immediate future.

Without indulging in the useless iteration

necessary to an elaborate discussion of the vari-

ous causes which have contributed to bring

about the prevailing state of affairs, we may re-

call that in the year 1890 the prices of phosphate

had reached an exceptionally high limit. They

had, in fact, been steadily advancing, until they

touched i/4d. per unit for very high grade

material. It was, therefore, possible to work

the Canadian mines by modern methods on a

sufficiently large scale to insure a reasonably

profitable return on any amount of capital

judiciously invested, and there was consequently

great activity in all directions. New enterprises

were started, new mines were opened up and

interest was awakened in such kmdred Canadian

interests, as the mining of pyrites, the local

manufacture of of sulphuric acid and the utiliza-

tion of low grade or waste phosphates by trans-

forming them into manufactured fertilizers.

Suddenly came the news at this juncture, of the

discovery of phosphates in Florida, and this, fol-

lowed by the inevitable Southern " boom," and

the unlimited and indiscriminate offerings of

high grade material to the buyers of the world

by those who had hardly commenced breaking

giound and who were entirely ignorant of the

world's wants and of its absorbing capacity,

created a revolution in the phosphate trade, the

effects of which have been universally disastrous.

Under the continuance of the senseless and
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unreasoning policy of the Florida "boomers"

and in compliance with the immutable law

governing supply and demand, the market values

have steadily receded until they have now

reached a point at which, even under the most

favorable conditions, there can be no possible

profit in any kind of phosphate mining.

That this view is not unduly pessimistic may

be shown by a very brief examination of facts.

The total yearly consumptive capacity of the

entire world does not exceed 2,000,000 tons of

mineral phosphates of all grades and from all

sources. Of this quantity probably 1/8 is of a

grade varying from 30 to 45 per cent, and is

used as a direct fertalizer without chemical

treatment. About 6/8 are of a grade varying

from 45 to 70 per cent, and are used in the

manufacture of ordinary low grade superphos-

phates. The remaining 1/8 is of a grade rang-

ing from 70 to 82 per cent, and is used partly

for the purpose of enriching or bringing up to

any desired standard the lower grade materials

and partly in the manufacture of a high grade

superphosphate containing about 18 per cent, of

water soluble phosphoric acid. The sources of

supply for at least 15/16 of the total quantity

called for have long been accessible and are

practically inexhaustible. The remaining i6th

or that portion which contains from 75 per cent,

and upwards of phosphate of lime, with a re-

stricted minimum proportion of oxides of iron

and alumina, has always been a much rarer

commodity, and it was because of this rarity

that its selling price was maintained by the

miners at a properly remunerative level.

When the Florida phosphate raisers, in the

first burst of their enthusiasm, undertook to

supply the total quantity of this high grade

material required for the world's consumption,

the hitherto sufiicient reason for high prices

naturally cease to exist. Eager competition and

cut rates soon brought them down to the pro-

portionate parity of the lower grades, and such

mines as those of Canada for example, which

had hitherto produced very high grades at rather

a high cost were not long able to hold their own

and were, consequently, forced to be closed

down.

The Florida miners, thus soon monopolized

the business, but the cost of the monopoly has

been a heavy one, and its preservation has in-

volved a never ceasing slaughter of prices.

In proportion as they have been made to

believe in the boundless nature of the supply,

buyers in Europe have grown more and more

capricious in their contracts and timid in their

operations.

Contracts have been entered into and broken

by them without scruple as prices have gradually

broken away, and they have not hesitated to

seize upon the slightest and flimsiest pretext for

rejecting cargoes that have been shipped to

them in good faith, or for claiming disastrously

heavy allowances for insufficient discrepancies

in the results of a chemical analysis. When

these conditions are coupled with the lowest

selling prices on record, and very higli rates of

freight, it is easy to realize that there is not a

single mining enterprise in Florida which can

claim to have earned a bona fide profit on the

money invested in it.

The generally bad condition of the phosphate

business is, therefore, no better in Florida than

anywhere else, and in fact it may be justly

regarded as very much worse, for the reason that

its production of really high grade phosphate has

fallen so far short of anticipations, that the

average analysis of the 500,000 tons of hard

rock already shipped, does not stand higher

than 76 per cent, for the phosphate of lime, or

lower than i^z for the oxides of iron and

alumina.

In order to at once better the quality of their

product, and materially cheapen its cost, the

Florida miners now wash their entire output by

passing it through "Tennessee Log Washers,"

and large numbers of washing plants have been

erected in different parts of the State. Whether

the everage quaUty really will be permanently

improved by this method of treatment is actually

an open and a very doubtful question, but the

cost of production has been decreased by it to

an all round average figure which may be put at

$3.50 per ton for mining, washing, drying and

loading on the railroad cars at the mines, or at

about $6 per ton free on board outgoing vessels

at the shipping port of Fernandina.

The average amount of phosphate rock and

gravel of the above mentioned quality obtained

from the total material removed from the mines

and passed through the washers and over the

picking belt, is about 10 per cent., and the

average capacity of the washing plant being

placed at 500 tons of dirt per day of 12 hours,

it follows that its actual net daily capacity is

some 50 tons of clean rock phosphate. It would

appear from this at the first glance, that the

quantity to be produced from any given mine

was merely governed by the capacity of the

plant, but as a matter of fact, the all important

question is narrowed down to the productive

capacity and extent of any given phosphate

pocket. If the pockets under exploitation are

sufficiently productive, the miners may realize a

small profit if they sell all their product and re-

ceive full payment for it on the basis of 8>^d. per

unit, or £7. 15s. per ton dehvered in Europe on

usual European terms. If, however, these

pockets turn out, as they most frequently do, to

be of only limited capacity, it becomes necessary

to occasionally remove the entire plant from

place to place, in order to operate in paying

ground, and the possible profit of the previous

work is thus swallowed up by the expenses inci-

dental to the stoppage and the removal.

It is hence no exaggeration to say that no

net profit has been realized on the five or six

hundred thousand tons that have been already

mined and sent to Europe, and that the mine

owners would be far richer and in every way

better off if they had left it in the ground, or at

least gone about their mining in the first instance

with more prudence and descrimination.

Up to the present time they have been merely

governed by an insatiable eagerness to do a

gigantic business, and they have thus become

easy prey for unscrupulous agents and dealers,

who have systematically "beared" the market

in order to cover their own speculative sales,

and force weak holders of stock to realize at

approximately the mere cost of their production.

The "weaker vessels" are, of course, being

crushed rapidly to the wall and are dropping out

of the race, and there can be no doubt that

those who prove strong enough to hold their

ground, will eventually consider the advisability

of entirely changing their methods of sale.

Instead of assuming the enormous, unfair, and

unbusiness like responsibility involved in their

present system of delivering their phosphate at

their own risk to buyers in Europe, and of rely-

ing upon the caprice of these buyers to pay them

for it after it has been received, or to reject it

and sue them for damages while they hold it as

a security for alleged claims, the miners will sell

it on this side of the ocean, and see that it is

weighed, sampled and paid for, ere it passes out

of their possession.

If they somewhat diminish or restrict their

trade by the adoption of this course, they will

on the other hand impart a healthy tone to their

own affairs and give a chance for other producers

to come into the market with higher, more uni-

form and more costly material.

They will thus facilitate the reopening of

Canadian and such other mines as may be able

to supply the high quality needed for the manu-

facture of superphosphates containing 18 per

cent, of water soluble phosphoric acid, and will

at the same time weed out of the industry those

parasitic speculators of the " nothing-to-lose-and

everything-to-gain " order, who have hitherto

been pushing them forward into bankruptcy.

"Fully Paid" Shares.

The widespread adoption of the principle of

limited liability in mining and commercial enter-

prises, and the growth in public favor of shares

in joint stock ventures as a means of investment,

makes it highly desirable that the other side of

the question should not be forgotten, and that

investors sliould be made fully alive to the dan-

gers which unwittingly they may incur. To one

of these particularly it is our desire at present to

draw attention. There is no more commonly

accepted idea, even among those who are accus-

tomed to dabble among stocks and shares, than

that no danger or liability can be incurred by

anyone accepting a transfer of shares, so long as

these .appear in the certificate issued by the

Company to be fully paid up ; and while there

are very few who would accept a transfer of

shares having uncalled liability attaching to

them, in however good repute the Company

concerned, without making some inquiry as to

its financial stability and prospects, most men

would without any hesitation accept the shares

of any Coiupany, however unsound, appearing

to be fully paid. Indeed it is no uncommon

experience for a commercial man to accept m
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payment of an obligation, which would other-

wise prove a bad debt, shares of which his

debtor may happen to be possessed, and which

may or mav not be saleable at the moment,

without making further enquiry than to satisfy

himself in a cursory way that there is no uncalled

liability which may involve "throwing good

money after bad " If no good should result, no

harm will be done

This, however, may be an entirely erroneous

idea. Under the provisions of "The Com-

panies" Act,"' Revised Statutes of Canada, 1886,

Chapter 119, Section 27 provides:

—

" Every share in the Company shall, subject to the

provisions of Sub-section d of Section 5 of this Act, be

deemed to have been issued and to be held subject to the

payment of the whole amount thereof in cash, unless the

same has been otherwise agreed upon or determined by a

contract only made in writing and fyled with the Secre-

tary of State at or before the issue of such shares."

(It is worthy of note that this Section is also

applicable to many of the Provinces. ) And the

cases are not few in which shareholders, confi-

dent in the behef that, if they are not to gain

anything by the liquidation of the Company of

which they were members, the matter is at least

for them at an end, have been rudely awakened

from their fancied security to find that under

the Section just quoted they are liable to the

liquidator for the full nominal value of the shares

standing in their name.

The evil usually arises in the following way,

which will also serve to illustrate the practical

danger involved. It is quite a usual thing at

the time of the inception of a new Company for

a vendor to the Company of goodwill, or patents,

or property of any kind, to receive in part or full

payment of the agreed on price, shares of the

Company nominally fully paid, and, indeed, this

is one of the favorite methods of proving to the

public the bona fides of the vendor, who is also

not seldom a promoter. This arrangement will

no doubt be embodied in a contract between the

parties, but very probably through the neglect of

the solicitor, or for other causes, the terms of

the Section of the Act above quoted will be

overlooked, and the arrangement will be carried

out and the shares allotted and issued in imple-

ment thereof without the contract having been

fyled with the Secretary of State. If the com-

pany succeeds, well and good ; but if liquida-

tion should ensue it at once becomes the duty

of the liquidator to place the names of the

holders of these shares upon the list of contri-

butories, and to make a call upon the full amount

per share, since no contract having been fyled

the shares must be deemed to have been issued,

and to be held subject to the payment of the

whole amount thereof in cash. Still, so far as

we have gone, there is no danger apparent to

the general public. The vendor must be held

to attend to his own interests and to be respon-

sible for his own negligence, and however harsh

may be the consequences, he cannot be said to

have anyone but himself to blame. The doc-

trine, however, is pushed much further. The

liability does not rest in the public but in the

shares, and any third party who may have ac-

cepted a transfer of these is equally liable as the

original holder, and that notwithstanding any

consideration which he may have paid to the

latter in exchange for the shares. This at once

opens up great danger to the investing public.

It is very unusual for any vendor, however san-

guine of the success of the Company, to allow

all his eggs to remain in one basket, and he will

thus take the earliest opportunity of working off

the shares standing in his name to purchasers in

the market. There is no particular designation

attached to these shares to distinguish them from

those which have been allotted in the usual way,

and for which the Company has received cash
;

the shares appear from the share certificate to be

fully paid ; there is nothing whatever to indicate

any hidden liability ; and yet, though the inno-

cent holder may succeed in proving his want of

knowledge, and thus evade liability, he may only

be able to do so after an expensive and pro-

tracted litigation in resisting the proposal to

place his name on the list of contributories.

On the other hand, the holder may have accept-

ed the transfer of the shares in full knowledge

of the non-filing of the agreement under which

they were issued, in which case he has absolute-

ly no answer to the liquidator's demands, and

the pleasant delusion which the phrases "limited

liability" and "fully paid" have fostered may

involve positive ruin.

There are no more vexed questions in com-

pany law than those arising under this Section

of the " Companies' Act," and the circumstances

of each case are so various that the decisions

can very rarely be accepted as precedents ; and

as is natural, while demands are made which,

however tenable in law, very rarely appear to be

so in equity, no obligations under company law

have been fought with more bitterness or greater

resistance than those arising on this point. The

discussion of such legal points is, however, be-

yond the scope of this article, and we content

ourselves with the desirability of transferees of

shares satisfying themselves as to the history, or

at least obtaining a certificate of the absence of

liability from the transferer, upon which the

latter could be held liable for any damage ulti-

mately sustained.

It would appear to be a natural conclusion

from what has been said, that a provision in-

volving so much danger to innocent investors

should be removed. It is extremely desirable

that intending applicants for shares should be

made cognizant of the whole arrangements which

have been made with the vendors and promoters,

and that some check such as is here provided

for, should be made upon the power of directors

to make allotments, otherwise in their anxiety

to declare a company successfully floated large

numbers of shares may be credited to parties

from whom not a penny had been received in

exchange. The necessity for publication prior

to the issue of the shares of an agreement em-

bodying any arrangement of this kind by regis-

tration at the Secretary of State's department, to

which anyone may have excess on payment of a

small fee, undoubtedly takes from it its under-

hand aspect and enables bona fide subscribers

for shares to go into the transaction in the full

knowledge of the circumstances. A way out of

the difficulty, avoiding either objection, might

be found in a provision that all shares in respect

of which, though nominally fully paid, no cash

has passed, should bear a distinctive mark or

name, so that future purchasers may be alive to

their character. This would naturally increase

the difficulty to the original holder of disposing

of his shares in the market, and in turn make

him more anxious to see that the formality of

registration, which to avoid expense he is often

at present glad to have dispensed with, is carried

through. In the meantime, as already pointed

out, purchasers will require to be all the more

cautious in examining into the history of any

shares which they may acquire before accepting

the transfer. There are to our knowledge at the

present moment not a few holders of "fully

paid" shares whose fancied immunity from

" calls " is a pure myth, and who would be only

too anxious to have their names removed from

the register of members were they aware of the

liability which their ownership involves. Apart

from this, so much doubt has arisen from the

decisions and cross decisions in cases arising

under this Section, that it seems only reasonable

that Parliament should throw more light on its

intentions in this respect, and define more ex-

actly the limits to which liability shall extend

where transferees with or without knowledge of

the shares are involved.

The Importation of Mining Machinery.

Since our last issue we have to acknowledge

the following from Sherbrooke under date of

19th instant :

—

" We wish to deny in toto the statement appearing near

the top of first column of second page of your January

issue, to the effect that we led in opposing the admission to

the Customs Department of the list of mining machines

not made in Canada. It was the general impression of

the Sherbrooke meeting of the committee that if a com-

plete list of mining machines made in Canada were sub-

mitted, that would answer every purpose, inasmuch as all

machines not on that list were necessarily not made in

Canada, and hence that the second list was superfluous.

Had we led in this opposition, we cannot see that it

could be construed as an antagonism to the miners ; but

in point of fact, we did not lead.

In this, as in the remainder of your'remarkable article,

we consider that regardless of facts, you are simply using

your position to excite animosity against Canadian manu-

facturers.

We wish to remind you and to inform the nnining

public of the fact, which you conveniently suppress, that

Mr. Halsey made the motion which we both voted for,

favoring the extension of the scope of the Act so as to

make it include quarrying, smelting, metallurgical, and

allied lines of machinery. This fact alone is sufficient to

shovv the falsity of your statements as to our narrow spirit

in this matter."'

(signed) F. A. Halsey,

J. M. Jenckes.

We cheerfully give prominence to this com-

munication, for nothing is further from the action

and policy of the Review " than regardless of

facts " to use our position " to excite animosity

against the Canadian manufacturers."
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Referring to page 382 {Journal of the Gen.

Mining Ass'n Prov. Que.), we find: "Messrs.

Halsey and Jenckes made objection to furnish-

ing the Department with any statement showing

the machinery that was not manufactured (in

Canada), claiming that a statement of what was

made would serve the purpose equally well."

Furthermore, being present at the meeting we

have a very distinct recollection of the circum-

stance. Both gentleman were, we surmise,

shrewd enough to foresee that the proposed

statement of the various classes and kinds of

mining machinery not manufactured in Canada

(a very voluminous document embracing an

immense area of specialties in mining plant),

would be irresistible proof of the comparative

insignificance of our mining machinery manu-

factures in comparison with other countries, and

an unanswerable argument in favor of the

Government's policy to encourage the extension

of our mining industries and great mineral re-

sources by the continuance of the present law.

Regarding the latter portion of the letter,

upon which so much emphasis is laid, Mr. Hal-

sey is certainly entitled to whatever credit there

may be in proposing the resolution mentioned,

although it is well to point out that he certainly

was not the promoter of it. The necessity of an

extension of the language of the Act so as to in-

clude machinery not only used in mining but

also in " quarrying, smelting, concentrating, re-

fining and treating ores and minerals," was

introduced in the course of business by the

Secretary, and it was only after an unanimous ex-

pression of opinion had been passed in favor of

its adoption that Mr. Halsey pro forma put it to

the meeting—that is all. Why should we sup-

press such an insignificant matter ?

That the mining men of Quebec and Nova

Scotia have throughout treated the manufacturers

with the utmost consideration is undeniable.

They were specially invited to all meetings, and

asked, one and all, to furnish information re-

specting their manufactures, while on the com-

mittees that prepared the statement they were

cheerfully accorded equal representation with

the miner. In return we find them furnishing

ambiguous and misleading statements to the

Government, and inspiring articles in the press

calculated to injure the interests of an industry

which is their best friend, and from whose ex-

tension they have everything to gain.

Further, we may remind Mr. Halsey and Mr.

Jenckes, and all the other Canadian manufactur-

ers, that at every meeting in which this subject

has been discussed, the Review has invariably

upheld their right to reasonable protection with-

in the meaning of the Act ; but they will excuse

us if we resent, flat-footed, such distinctly un-

truthful emanations as the article in the recent

issue of the Manufacturer.

•

The \'ictoria mines of the Low Point, Bar-

rasois and Lingan Mining Company, Ltd., have

been acquired by the Dominion Coal Company.

Price j£,'i,'^,ooo stg.

Par Nobile Fratrum.

Charles Ochiltree Macdonald, erstwhile an

itinerant writer on space in the Colliery Guardian,

and at one time the promoter of a windyand short-

lived English financial sheet, and whose pro-

posed "corner" in the Canadian spruce gum

and maple sugar trade the Review on a

previous occasion referred, has joined hands

with Howard Clark, a fanciful and eccentric

scribbler of mining items on the Halifax Critic

;

and this brilliant galaxy of intellect and genius,

supported by a "powerful company," will hence-

forth cater to the public under the high-sounding

and pretentious title " The Canadian Colliery

Guardian Critic and Journal of the Iron and

Steel Trades." x\mong the vicissitudes of his

journalistic career, we understand the promoter

of the new enterprise did a ' turn ' with the pick

(also short-lived) in the pits at Cow Bay, and it

is quite evident he there inhaled freely of the

atmosphere that is gassy. An explosion mayfollow

when the English Colliery Guardian takes steps

to interdict what is unquestionably a characterist-

ically impudent infringement of its old established

and world-wide trade mark. In the meantime,

while anticipating a new source of amusement

from the perusal of this weekly omnium gatherum

of political, commercial, financial, mining and

general news, edited by the paste pot and scis-

sors, we cannot restrain a tear for such of the un-

fortunate investors as may have been induced to

put their money into what cannot fail to be a

short-lived and unprofitable venture.

The shipments of asbestos from the Eastern

Townships last year were in the neighborhood

of 6,000 tons—so we are informed.

Purchasing Silver, Gold and Lead Ores.

Bv H. Van F. Furman, E.M.*

At our western metallurgical centres, as Denver, Pueblo

and Salt Lake City, the margin in the ores has become
so slight, owing to the fierce competition between rival

smelters, the prevailing scarcity of desirable fluxing ores,

and the declining price of silver, that ores are no longer

purchased upon the assay value in silver, gold and lead,

and a rough guess as to the probable cost of smelting, but

the price paid lor a lot of ore is based upon the assay

value of the ore and upon its chief constituents, as de-

termined by chemical analysis and calculation as to the

actual cost of treatment.

In determining the price to be paid for an ore, the

following points must be taken into consideration :

First.—The assay value of the ore in silver, gold and
lead ; copper also being determined provided much is

present.

Second.—The chemical composition of the ore. SiO„
and Fe are almost invariably determined. Mn, Zn and
CaO are frequently determined, and S, As, Sb, BaO,
MgO and AI3O3 are occasionally determined.

Third.—The silver, gold and lead losses in roasting

and smelting.

Fourth. —The cost of roasting.

Fifth the cost of smelting, including the cost of fluxes

and the cost of coke and charcoal.

Sixth,—The character of the ore (coarse or fine.)

.Seventh.—Desirability of the lot at the time of pur-

chase.

Eighth.—Market value of the bullion at the time of

purchase.

The assay value in silver, gold and lead is always
determined on each lot of ore unless any of these

elements are known to be absent. Fire assay is the

method adopted. Copper, if present in sufficient quantity,

is determined by volumetric cyanide assay or by gravi-

metric battery assay.

* School of Mines Quarterly.

The analysis of the ore for its chief constituents, as

silica and iron, is quite as important as the assay for

silver, etc., as the cost of treatment depends largely upon
the mineralogical con position of the ore.

The losses in silver, gold and lead in treatment must be

known in order to make the proper deductions from the

gross value. These losses will depend largely upon the

general character and composition of the bulk of the

ores treated and the individual practice at any particular

works. The Colorado practice (Denver, Pueblo and
Leadville) is to pay for 95 per cent, of the silver con-

tents, settlement being made on the basis of New York
quotation for silver on the day of purchase, $19 per

ounce for the gold, and so much per unit for the lead which

the ore contains. The price per unit for the lead is

based upon the market price of lead in New York upon
the day of purchase and the cost of handling the bullion,

including the freight to New York and refining charges.

The cost of roasting will depend upon the price of

labor and fuel, the character of the fuel, and the type of

roasting furnace adopted. For example, with the new
automatic roasting furnace which Dr. Richard Pearce has

lately patented and put in operation at the Boston and
Colorado Works at Argo, Colorado, the cost of roasting

at Argo is considerably less than $1 per ton. %Vith

prices of labor and fuel such as prevail in Denver, the

cost of roasting in a long hearth reverberatory furnace (the

usual practice), with a capacity of from 10 to 12 tons of

ore per furnace per day, is about $2 per ton. As the ore

is never roasted "dead," the roasted charge usually

carrying 5 to 6 per cent, of sulphur, allowance will have

to be made for the treatment of the matte (handling and
roasting), which will be produced from the roasted ore

when it is smelted, and the interest on the silver, gold

and lead value which the matte has. Under the same
conditions as above, $0.25 to $0.30 will generally cover

this item, so that the cost of. roasting in reverberatory

furnaces will be about $2.25 per ton. As too much fine

ore cannot be treated in the blast furnaces, some of the

roasted ore will have to be fused or slagged. This

involves an additional expense of from $0.25 to $0.75
per ton, so that the total average cost of roasting, at

Denver, in reverberatory furnaces, may be stated to be

about $2.50 to $2.75 per ton.

The cost of smelting will differ in each locality and

according to the general practice of each individual works,

and will, moreover, depend upon the composition of the

ore (cost of fluxing), the cost of fluxes, the character of

the ore (raw smelting, roasting, coarse or fine), the cost

of fuel, the cost of labor, etc. Being made up of .so many
variables, this question will necessarily have to be deter-

mined in each individual case by the actual results

obtained in working and after quite extensive operations.

With prices as follows: Common labor (lo-hour shifts),

$1.75 ; feeders, ore wheelers, etc. (12-hour shifts), $2.50
per day; furnacemen (12-hour shifts), $3 per day; en-

gineers and foremen, $3.50 to $4 per day ; coke (10 per

cent, ash), $7 per ton ; limestone (50 per cent, excess

CaO), $1.25 per ton ; iron-ore (70 per cent, excess FeO),

$5 per ton ; and steam fuel (mine slack), $1.50 per ton ;

and with a large sized modern plant (capacity about 400
tons per day), the cost of smelting a neutral ore (composi-

tion .SiO., = 30 per cent., Fe = 30 per cent., Pb= 13 per

cent., Zn = 8 per cent., and S = 5 per cent.), will be about

$4.50 per ton. This cost is distributed somewhat as

follows :

—

Labor $1 90
General expenses (office exp. manage-

ment), etc o 27
Fuel for power 010
Interest, depreciation and repairs o 50
Coke (15 per cent, charge) I 36
Limeston (0'3 ton) o 37

$4 50

This figure of $4.50 per ton is the basis of the ore cal-

culations at some of our large Denver and Pueblo works.

Of course, this cost is liable to fluctuation from time to

time. Having arrived at the cost of smelting a neutral

ore it becomes necessary to determine what charges or

allowances to make for each unit of silica, iron, zinc, etc.,

in excess of the neutral point. Taking the above figures

as a basis we find that each unit of SiOo in excess of iron

should be charged for at fifteen cents, and that each unit

of iron in excess of silica should be given credit to the

amount of fifteen cents. Each unit of lime should be
given credit to the amount of six cents. The same credit

is given for manganese as for iron, and the same credit is

given for magnesia and baryta as for lime, provided the

ores do not carry a high percentage of MgO or BaO.
Over 4 to 5 per cent of MgO and BaO in the slags is un-

desirable (see " The Calculation of Lead Blast Furnace
Charges," School of Mbies Quarterly, vol. xiv., No. 2,

p. 136). ' It is customary with the Denver smelters to

charge fifty cents per unit for all zinc in excess of the 8

per cent, limit. A charge of fifty cents per unit for

arsenic should be made.
The character or condition of the ore should always be

taken into consideration. Fine ore is undesirable, as it

causes the furnaces to run slow, thus increasing the cost of

smelting, and if present on the furnace charge to too great

an extent it is liable to cause trouble with the furnaces.

When an ore requires previous roasting fineness is an ad-

vantage, as if ih lump form it will require crushing.

The desirability of the lot at the time of purchase will

frequently be a considerable figure in the price which will

be paid for the lot, especially when the lot is sold on the

public market to the highest bidder. This will depend
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upon the local conditions prevailing at the time of
purchase.

The market value of the buillion produced is of great

importance in arriving at the value of an ore and its cost

of treatment. Upon the market value of the buillion will

depend, to a large extent, the price per unit which will be
paid for the lead. The market value of the bullion, as

far as lead is concerned, will be the value of the lead

according to New York quotation upon the day of sale

less freight to New York and refining charges. If the net

value of lead at the works is $60 per ton, and the loss in

smelting is S per cent, the net value of each unit of lead

will be $0-552.
There is generally a profit to the smelter on all gold

purchaseil at $19 per ounce as the smelter receives $20
per ounce for the gold in the bullion from the refiners and
usually makes no gold loss in smelting. Of course there

is some loss of gold in smelting, but this loss is usually

more than made up by the small amounts of gold in cer-

tain ores where the amount of gold is so small that it is

not paid for.

In purchasing ore by bid in the public market, that is,

from the public sampling works, the custom is to bid so

much net for the ore at the sampling works. In purchas-

ing ore by contract with the mines or ore brokers the price

'paid is usually based upon a sliding scale. For example :

Oxidized lead ore, gangue silica, oxide of iron; carbonate

of lime, baryta, and occasionally zinc. Treatment charges

based upon $4.50 per ton neutral basis (SiO^ = Fe) and
additional charge of fifteen cents per unit for all SiO.> in

excess of Fe and corresponding allowance of fifteen cents

for all Fe in excess of i^iOj. An allowance of six cents

per unit for all CaO and BaO. No charge for Zn below
8 per cent. If zinc runs above 8 per cent, a charge of

fifty cents per unit for all Zn in excess of the 8 per cent,

limit to be made. Lead to be paid for as follows, based

upon New York quotation of $4 per 100 pounds :

—

Per unit.

Under 5 per cent nothing

5 per cent and under 10 per cent 25 cents

10 •' " 20 " 35
"

20 " " 30 " 40 "

30 " " 40 " 45
"

40 " " 50 " 50 "

50 " and over 55
'

tor every five cents per too pounds fluctuation of lead

in New York an allowance of one cent per unit to be
made, up or down (lold to l)e paid for at the rate of

$19 per ounce, and 95 per cent, of the silver to be paid

for at New York quotation on the day of purchase.

The method of calculation is l)est illustrated by the

following examples, using the above figures as a basis,

and assuming $4 per 100 pounds for lead and $0.83 per

rnince for silver as the New \'ork quotations :

Example No. I—Sulphide Ore— Cometitratei.

Composition—SiO., lO per cent.

Fe.' 37
"

7
"

Au I '2 ozs. per ton.

Ag 105
Per ten.

Treatment—Roasting $ 2 50
.Smelling 4 50

$ 7 00
Less for Fe excess 4 05

Net cost of treatment.. . . $ 2 95

f'altie^hg (95 % of 10-5 ozs. , at $0.83). 8 28

Au (12 ozs. at $20) 24 00

Total gross value $32 28

Less for treatment 2 95

Total net value $29 33

In bidding ufwn the above ore in the public market the

smelter would deduct from the net value of $29.33 P^f
ton a certain sum for profit, as, for example, $3.50, the

net bid then being $25.83 per ton.

If the ore was being purchased by contract, the treat-

ment charge upon a neutral basis being $9.00 per ton,

and gold being paid for at the rate of $iQ.oo per ounce,

the figures would be as follows :
—

Per ton.

Treatment $9 00
Less for Fc excess 4 05

$4 95
Credit $1 per oz. for Au (i'2 ozs.) 1 20

For treatment and profit $6 15

Example No. 2— Ore Oxidized— Coarse.

Composition—SiO„ 32 per cent.

Fe.
' "12 "

CaO 6 "

Zn 2 "

Pb 25
"

Ag 50 ozs. per ton.

Au 01 "

Per ton.

Treatment—Smelting. . $4 50
Kxcessof SiO,, at 15c. (20%) 300

$7 50
Less for CaO, at 6c. (6 %). 36

Net cost of treatment $7 14

Value.—Ag (95 % of 50 ozs,), at 83c. . . $39 43
Au (o. I oz., at $20. 2 00
Pb (25 % $0.552) 1380

Total gross value $55 23
Less for treatinent 7 14

Total net value $48 09

Upon the basis of the above contract schedule the

figures would be as follows :

r-alue.—A.g $39 43
Au (o. I oz., at $19) I 90
Pb (25 %., at 40c) 10 00

Less treatment
$51

7

Price paid per ton $44 19

Profit to the smelter - $48.09 —$44.i9 = $3.9o per ton.

Example No. j— Ore Sulphide—Lump.

Composition.— SiO., 25 per cent.

Fe.
Zn.
Pb.
Ag.
Au

20
... i8 "

... ID

25 ozs. per ton

0.3
"

Per ton.

Net cost of treatment. .

I'alue.—Ag (95 % of 25 ozs.), at 83c. . .

Au (0.3 ozs., at $20)

Gross value

Less for treatment

Total net value $17 98

For such an ore the shipper would receive about $14
per ton.

$0 50
2 50

4 50
0 75

5 00

$'3 25

$19 7'

6 00

5 52

$3' 23
13 25

Screening and Cleaning Coal.

P.V Hknrv T. Wales. *

Amongst the most important factors upon which the
success of a colliery depends is the reputation of the coal
produced. This reputation, apart from mechanical and
chemical composition, will depend upon the more or less

effectual separation of the different sizes from each other,
and their freedom from impurities when delivered to the
buyer.

Fortunately, in the South Wales coalfield, the best
seams are found to exist in a state of great natural purity,
and perhaps on this account, therefore, hut slight atten-
tion has hitherto been paid to the important subject of
this paper. If we look, however, at other districts com-
peting with Welsh coal in the same markets, we find

that, to a very large extent, various mechanical arrange-
ments have been adopted for sending the coal into the
market in the best possible condition.

It is unnecessary for the writer to give any detailed
description of the screens ordinarily in use at the steam
coal collieries of South Wales—the type is almost
universal, and consists of a hinged screen with a bar area
of about 70 square feet and with spaces of about i ^ inch
between the bars. The small coal passes between the
bars into the "billy" box, and the large falls from the
end of the screen into the wagon.
The method in which the coal passes from the tram

into the screen is somewhat primitive, the coal being shot
on to the screen in a heap, which slides down quickly
and falls into the wagon ; this prevents proper separation
of the small coal, and affords no opportunity for picking
out any stones or other dirt which may be mixed with the
coal.

The lumps of coal are also damaged in their rough and
swift passage over the screen, and again by the vertical
fall of 4 or 5 feet into the wagon ; this is detrimental to
all coals, but especially to those of a tender kind.
A good system of screening coal aims at reducing, as

far as possible, the fall from the tram on to the .screen,

and al.so provides that the coal shall pass over the bars in
layers and not in heaps.

These objects cannot be successfully attained with the
rocking plate at present in use for tipping the trams, and
the adoption of some mechanical means for tipping be-
comes necessary.

The side tippler has been found to attain the desired
results (see plates 15-16). This consists of two steel
rings 8 feet 3 inches in diameter, placed 6 feet 6 inches
apart, and bound together with tie rods and angle irons ;

the rings are turned on the periphery and faced to fit the
groove in the friction driving wheels. The tippler
revolves on four turned rollers running on studs carried
by cast-iron brackets, and makes a complete revolution in
thirty seconds.

In the rim of the friction wheel there is a turned groove
of X form in which the outer edge of the tippler ring is

' Paper read before South Wales Inst, of Engineers.

an exact fit for the whole of its circumference with the
exception of one point, where it is thinned down to allow
of the friction wheel running clear of it. This thinned
portion is so placed that, when the tippler is in a position

for receiving or delivering the trams, it will always be at

rest, although the friction driving wheels may continue to

revolve. The friction wheels are keyed on to a shaft

which is driven by a belt and pulleys.

The trams run by gravity from the pit carriage into the
tippler, and are held securely during the process of tipping
by suitable means.
The tippler makes a complete revolution, and the

emptied tram, being knocked out by the next full tram
following, runs by gravity to the back of the pit, where it

is elevated to the proper height for running into the
carriage by means of a hoist or other suitable appliance.
As the title of this paper includes the suljject of cleaning

coal the writer proposes to describe a few of the arrange-
ments which have come under his notice for effecting this

object.

From the end of the screen the lumps of coal pass on
to a picking belt, travelling at a proper speed, and placed,
sometimes at right angles to the screen, and sometimes in

the same line with it. This picking belt varies in length
from 50 up to 250 feet, and in width from 2 to 5 feet. Plates

15 and 1 6 show a belt 50 feet long and 5 feet wide, of
which the following is a description ;

—

The belt is built on two picth pine beams, 10x6 inches,

placed 5 feet 6 inches apart, and on these beams are
mounted the brackets and rollers for supporting the
travelling belt. The belt is composed of three pitched
chains of mild steel, 7 '-4 inches pitch, and of double and
single link alternately ; the single links are 2 by ^4 inch,

and the double ones are 2 by ^ inch, secured at joints
with I -inch rivets. The plates are of mild steel, ^% inch
thick, with three steel snugs riveted on each. The snugs
are bored to receive an inch turned pin which passes
through the links of the chains. The plates are 9'<{

inches broad, giving a lap of I inch over each other. The
chains are carried by cast-iron rollers mounted on mall-
eable iron spindles, 2j^ inches diameter, with turned ends.
The spindles are placed 2 feet 3 inches apart, and run in
cast-iron brackets bored to receive them. These brackets
are bolted to the pitch-pine beams, and have provision on
top for carrying angle irons, 6x3 inches x ^\ inch, to act
as guides for the plates, which have planed ends to ensure
close working.
At the delivery end a double set of octagonal drums is

fixed in a position which causes the belt to slope towards
the jigging screen, and breakage of the coal in falling is

thus avoided.

The belt is driven at the delivery end, and at the
opposite end, the slack of the chains can be taken up by
sliding plumper blocks and tension screws.
The jigging screen consists of a steel plate, perforated

with round holes, and lying at an angle of I in 4. It is

suspended by four ash springs, secured above to four
trunnion brackets, and below to four steel brackets
bolted to the sides. The screen is made to vibrate by
means of two eccentrics, having a stroke of 5 inches, and
making 100 strokes per minute, and the small coal taken
out by this screen is conveyed by a cross belt to a truck
standing on an adjoining line of rails.

The large coal now passes on to the lowering belt, which
is 12 feet long and 4 feet wide. At the back end this
belt is supported on trunnion brackets, and at the delivery
end is suspended by two flexible wire ropes, passing
round two drums which are carried on a shaft. The
drum shaft is geared to a counter shaft by a pair of worm
wheels, the wheel being on the drum shaft and the worm
on the counter shaft ; the same shaft also carries a pair
of mitre wheels running loo.se, which gear into another
mitre wheel keyed on to a third counter shaft driven by a
belt and pulleys. Between the two mitre wheels, on the
second counter shaft, is placed a cone-friction clutch, and
wheti the belt is out of gear it will remain in a fixed
position and be prevented from running back by the
worm gear and back balance weights. The raising and
lowering of the belt is effected by a hand lever which
gears the clutch into one or the other of the mitre-
wheels.

The whole of the machinery is driven by a high pressure
horizontal engine with cylinder 10 inches diameter and
18 inch stroke, fixed near the delivery end of the picking
belt.

It vyill be noticed that in this case the use of a steam
hoist is necessary owing to want of height in the screen-
wall ; the vertical lift of the hoist is seven feet six inches,
and it is worked automatically by the trams.
The dirt is picked out by boys at each side of the belt,

and passes through shoots into wagons below, or may be
elevated into trams and taken to the rubbish tip.

The small coal from the main screen and from the
jigger screen is conveyed by cross belts into wagons, or
into a pit below the level of the siding rails. In the
latter case it is lifted by means of chain and bucket
elevators, and may be sized in revolving screens or stored
in bunkers for boiler and other purposes.

Very few cleaning plants have so far been erected in
South Wales, but the writer is kindly permitted to de-
scribe two of them.
The first is at the Llanerch colliery, near Pontypool,

belonging to Messrs. Partridge, Jones & Co, Limited.
Here the trams are of steel, and carry from 19 to 20

cwts. of large coal. From the cage they run into a side
tippler, delivering the coal on to a fixed screen, at the
bottom of which a slowly moving belt is placed. At the
end of the belt is a shoot containing bars with I'/i inch
spaces and underneath the.se bars a jigging screen, placed



36 THE CANADIAN MINING AND MECHANICAL REVIEW.

at right angles to the belt, divides the coal into nuts and

small. Lower down the shoot is a second set of bars

with 3-inch spaces for making cobbles. The large coal is

delivered into wagons over a balanced shoot.

The feature of this arrangement is the tippler, designed

by Messrs. Edward Jones & Evans, which does its work

eflectually and economically.

The tippler (Plate 17) moves on a shaft, and by means

of a chain is connected to a piston working in a water

cylinder ; a hand lever on the tipping platform controls

the movement of the piston.
, •

,

The downward stroke of the piston brings the tippler

into a vertical position, and at the same time compresses

a set of springs fitted at one side.
,. j

\s soon as the water is released in the cyhnder, the

springs give to the tippler a side motion, the speed of

which is regulated by the hand lever.
,

The cover of the tippler consists of a wrought-iron

shutter hinged at one end and in the middle, and, on

commencing to tip, there is very little space between the

shutter and the top of the coal in the tram. By means

of a spring the shutter is locked in this position until the

mouth of 'the tippler is within nine inches of the screen,

when the spring is automatically released and the front

half of the shuiter opens and allows part of the coal to

pass on to the screen ; when within three inches of the

screen, the second half of the shutter opens and the

remaining coal passes out of the tram.

The tram is held in the tippler by four claws, which

arip the side angle irons of the tram ; at one side also a

heavy fork, working on a centre, follows the motion of

the tram in the course of tipping and prevents any move-

ment endways.

The tippler is capable of dealing with 150 tons of coal

per hour.

Another plant has been in operation for some time at

the East Elliot pit, New Tredegar, belonging to the

Powel, Duffryn Coal Co., Limited.

The output of this colliery is dealt with over two

screens, and the ordinary tipping plate is in use. The

screens are fixed and of the usual dimensions ;
im-

mediately below the delivery plate of each screen a

jigging screen is fixed, over which the large coal passes

before reaching the picking belts. The jiggmg screens

are 2 feet 6 inches long fitted with bars having l/s inch

spaces, and vary in width from 6 feet at the upper end to

4 feet at the delivery end.

The two picking belts are fixed in the same line with

the screens, and are 50 feet in length and 4 feet 6 inches

wide. They are built up on three double and single link

chains, to which the plates are attached by means of hook

bolts, allowing the plates to be easily and quickly changed

when required.

From the ends of the picking belts the large coal is

delivered into wagons over shoots fixed at right angles to

the belts.
.

The types of coal cleaning arrangements differ in the

several coalfields with the varying conditions which have

to be provided for.

Midland District.—K pecuHarity of the coal worked

in this district is that, in several of the seams, the different

beds composing the seam contain coal of two or more

different qualities. House coal and steam coal are often

produced from the same seam, and as it is in most cases

impossible to separate the qualities in the process of

filling the tubs underground, arrangements have to be

provided on the surface for doing this work.

At a typical colliery the method of sorting and cleaning

was as follows :

—

The tubs are of wood, and carry 10 cwts. of large coal,

no small being filled underground. Instead of having a

door at the end of the tub, the largest pieces of coal are

built up to form a wall.

After being weighed, the tubs run into a tippler

delivering the coal, by means of a shoot or a screen, on

to a picking belt fixed at right angles to the shoot or

screen.

The picking belt is 250 feet long and 2 feet 9 inches

wide. On each side of the belt twenty-five men are

stationed to pick out the different qualities of coal and to

remove any dirt that may be found. Empty trucks stand

on both sides of the belt on lines of railway laid parallel

to the belt, and the coal, which is of a hard nature, is

thrown into the wagons, or packed carefully by a riian

standing in the truck, the belt being fixed at a convenient

height for this purpose.
•

, j cr
The smaller pieces of coal, which are not picked off,

are delivered at the end of the belt into an elevator

having buckets of the same width as the belt. This

elevator delivers the coal on to a jigging screen, which

divides it into two or three sizes.

The belt is composed of iron plates 12 inches broad,

which are riveted to two long link claims, and is supported

on rollers fixed 9 feet apart.

Separate engines are used for driving the belt and the

screens, one having a cylinder 14 inches in diameter with

30-inch stroke geared 20 to I, the other having a cylinder

6 inches in diameter and 14 inches.stroke.

The quantity of coal passing over this belt is 150 tons

per hour. The system of loading from the tub into the

wagon with handforks is extensively in vogue m this

district ; by this method it is easy to keep a perfect check

on the filling of the coal underground, both as regards

freedom from dirt and small coal ; the cost, however, is

high, ranging from 4d. to 6d. per ton.

Any considerable quantity of dirt found in a tub is

weighed and deducted, and the small coal is also deducted

if exceeding J4 cwt. in a tub.

Lancashire.^Yn this district good examples of screening

and cleaning plants are to be met with.

Jigging screens are used with perforated plates, or com-

posed or iron rods woven like a rddle, and forming

apertures about 4 inches square. In some cases Lyall's

patent screens with a shaking motion from side to side

have been adopted. These " riddles" give to the coal a

rolling motion which displaces any small coal that may

be carried by the larger pieces.

Underneath the n.ain screen a second screen is fixed,

of similar construction, but with a finer mesh for dividing

the nuts from the small coal.

The picking belts are of various lengths—up to 150

feet, and from 2 feet to 4 feet 6 inches wide—they consist

of either wrought iron or steel plates, and in some cases of

cotton.

At one colliery, visited by the writer, an extensive

system of cotton belts for cleaning had lately been put in,

and the process of screening and cleaning was as follows :—

The tubs ran into a side tippler, which, on being put

into gear, made a complete revolution in a direction

backwards from the screen, and delivered the coal on the

top end plate.

The tippler consists of three annular rings, the end ones

resting on rollers. The centre ring is turned and grooved

the outside and fitted with a corresponding friction pulley

actuated by spur gearing, which is brought into play by a

lever worked by a boy.

Whilst in the tippler the wheels of the tub rest in

hollows in the rails, thus preventing any backward or

forward motion, whilst two longitudinal angle irons over-

lap the side edges of the tub and keep it in place during

the revolution of the tippler.

Lyall's side-shaking screens are used.

The large coal is delivered from the end of the screen

on to a cotton belt running at right angles to the screen ;

this belt is 50 feet long and 2 feet 6 inches wide. On
one side of this belt women are placed, who take off all

coal requiring any dressing or chipping, and transfer it on

to an auxiliary belt running parallel on the right hand

side. This auxiliary belt delivers the coal to a man

specially employed to dress it. After being dressed the

coal is placed on the main belt, and the diit is thrown

into a bunker conveniently placed !or the purpose.

The women also pick out all dirt and throw it on to

another auxiliary belt on the left hand side of the main

belt ; this belt delivers the dirt into a cross belt, inclined

at an angle of 30°, and leading to a bunker into which the

dirt drops and is drawn off periodically into wagons

standing below. The auxiliary belts are 12 inches wide.

This arrangement is capable of dealing with 100 tons

per hour.

In some instances a system of revolving tables has been

introduced for cleaning the large coal. The coal being

delivered at the end of the fixed screen, is carried round

on the tables, whilst a number of boys stand at the side

and pick out the dirt. When the coal has been

thoroughly cleaned, a lever and vertical stop is actuated

which causes the coal to slide into a shoot and thence

into a wagon. The revolving table is then ready to

receive another load.

The capacity of a shaker screen probably depends upon

the size of the meshes of the small riddle, the rate at

which it is driven, and the percentage of small coal to be

passed over it. If the small riddle has too much to do it

soon becomes choked, and a large portion of the small

coal rides over instead of passing through.

The limit to the quantity of large coal that can be

passed over the 4-inch meshes seems to be governed by

the capacity of the tippler.

In the case of coal containing 60 or 70 per cent, of

small, the capacity of the screen will be from 50 to 55

tons per hour ; on the other hand, where the small

amounts to only, say, 30 per cent, the capacity will be

quite 100 tons per hour.

It may be mentioned that with end-shaker screens the

coal travels forward intermittently, and is delivered only

on the back stroke. The side shaker gives to the coal a

forward and side rolling motion, a constant delivery

whilst at work, and an equal distribution of the various

sizes of coal upon the different belts.

In an example of end-shaking screens (Plate 18), the

main screen carries two meshes in one frame, and is

vibrated by n eccentric fixed on each side of it. The
lower or nut coal screen, is driven by another pair of

eccentrics working in an opposite direction to those of the

upper screen in order to balance the strain upon the frame

and machinery. The upper screen has a traverse of 4^
inches and the lower one 5^ inches, and both make 1 10

double strokes per minute.

The coal is tipped upon the screens at A ; the nuts and

small coal pass through the y% inch mesh and fall upon

the sloping tray B, which delivers the mixture at the top

of the screen containing the jV inch mesh. This screen

takes out the small, which passes down the boxes D to the

bottom of the two elevators and mixes with the coal which

has passed through the crushers. The elevators deliver

the coal into the bunkers, where it is stored for coking

purposes. The nuts which pass over the inch screen

are delivered upon the picking belt A, and thence into

railway wagons.

The coal passing over the % inch mesh slides down to

the 3 inch mesh, through which the cobbles fall on the

belt B. The largest lumps are delivered on the belt C,

and thence into wagons after being cleaned.

At the ends of belts Ai and Bi trap doors are fixed at

E, so that whenever required, the cobbles and nuts can

be diverted into the crushing pan H by means of the

shoots F and the short carrier belt G. The shoots I coii-

vey the crushed coal to the foot of the elevators where it

mixes with the small passing down the shoot O.

Balanced shoots are used at the end of the picking bells

to avoid breakage in loading the coal into wagons.

Northumberland.—\n this district small wooden coal

tubs are in use, and the screening and cleaning is as

follows in the most improved plants :

—

The tub runs by gravity into a side tippler, worked by

friction gearing, which delivers the coal on to a jigging

screen ; this screen is about 10 feet long and 5 feet wide,

and its surface is composed of wire gauze, forming aper-

tures about iX inch square

By means of eccentrics the screen makes about 100

vibrations per minute, with a throw of 4 to 5 inches.

From the end of the jigging screen the large coal passes

on to picking belts of various lengths and widths, travelling

at a speed of about 50 feet per minute.

In some cases a partition is provided in the centre of

the belt by means of angle irons, and into this space is

thrown the dirt picked out from the coal.

At the ends of the belts balanced shoots or telescopic

plates are used to prevent breakage in falling into the

wagons.
The small coal, passing through the meshes of the inain

screen, falls on to a jigging screen below, where it is

further sized, and conveyed away for various uses.

A few examples are found in the northern coal fields of

revolving tables on which the coal is delivered from the

jigging screen. These tables are 10 feet in diameter,

^ —

CANADIAN PIG IRON STATISTICS 1893

The following Table has been compiled from Returns kindly furnished "The Review" by the Officers of the respective Companies, for the Year

ended 31st December last.

Company.
Situation

OF
Furnace.

Quantity
Pig Iron

Manufactured.

Value
at

Furnace.

Total Ore

Charged.

Quantity of
Fluxing
Material.

Quantity
of

Fuel Charged.

Number
Persons

Employed.

New Glasgow Iron Coal and Ry. Co. Ltd.

Londonderry, N.S.

Ferrona, N.S.

Radnor Forges, Que.

Bridgeville, N.S.

23,474 tons

22,500
"

*498 tons

$275,366

270,000

185.575

Not given

56,390 tons

44,856
"

16,700
"

853
"

13,500 tons

12,890
"

1,680 "

124
"

34,484 tons

30,846
"

750,000 bush. c.

68,220 "

400

480

600

TOO

*
It should be stated that this company only resumed operations towards the end of the year, and the furnace was only in blast for a few months.
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making three revolutions per minute, and are capable of

dealing with 30 tons of coal per hour.

Scot/ti"J.—In the Scotch coal fields considerable atten-

tion has been paid to the question of screening and

cleaning.

The tubs are of wood, carrying about 10 cwt. of coal.

After being weighed they run into a tippler, usually worked

by hand, which delivers the coal on to a jigging screen ;

the small coal passes through perforated round holes,

about 134' inch in diameter, and falls into a wagon below

or is taken by a conveyor to be sized or washed.

The large coal passes from the end of the jigging screen

on to a travelling belt, from thirty to sixty feet long and 4

feet wide, and the dirt is picked out by boys stationed at

each side.

Upon reaching the end of the belt the large coal passes

over a fixed inclined screen, with bars about 6 feet in

length, to take out any small which may have been made

in the process of cleaning the large coal.

From the end of this fixed screen the coal passes on to

a balanced lowering plate which delivers it gently into

the wagon.
The small coal is either sold without further screening

or is first washed. In other cases it is separated by means

of revolving riddles into two or three sizes, each size fall-

ing on to its own belt, where the dirt is taken out by

boys. Each size is disposed of at different prices.

In these cases the belts move at about 20 feet per

minute, as against 40 feet per minute in the cases of the

bells dealing with the large coal.

At some collieries an arrangement is in use which

brings about very eftective screening. 1

In these cases the tub is emptied into a small hopper,

from which the coal is taken to the screen by means of a

slowly moving conveyor about 8 feet long.
,

The bottom of the hopper lies below the level of the

top of the screen, and the conveyor is inclined upwards at
j

a proper angle. By this arrangement the coal is delivered
j

on the screen, which is either fixed or jigging, in thin
j

layers and in a continuous stream.

Cost^. —These remarks would not be complete without 1

some reference to the cost of .screening and cleaning plants

and to the cost of working them. Both these items must

necessaril) varj- within very wide limits, owing to the

great variety of circumstances to be found at different

collieries.

Probably the largest quantity of Welsh steam coal which

could be properly dealt with by a single belt is 70 tons
'

per hour, and a fair estimate for a plant of this capacity,
j

fixed ready for work, would be from £i,200 to .^1,400, ,

exclusive of the cost of the ordinar>- screen.
]

The cost of working w ill depend principally upon the

amount of lalwr required for cleaning, and is found to
j

vary in difierent coal fields from ^d. up to 3d. per ton of I

coal cleaned. This cost is for labor only, and includes
j

screening, cleaning, and loading into wagons, but nothing
j

is charged for coal and stores used by engines, nor for
,

repairs, interest on capital, or depreciation.
1

Undoubtedly the question of effectual screening and 1

cleaning is one which must shortly claim attention from
]

those connected with South Wales collieries. Most of
|

the meml>ers are familiar with the complaints which are
j

so frequently received from foreign buyers of dirt and

excessive small mixed with large coal. Owing to the

natural circumstances surrounding underground working

in this district, it is inevitable that a certain quantity of

dirt will be found in the trams. The weak roofs con-

tribute to this result, and it is not uncommon to find

crusts of dirt of greater or less thickness sticking firmly to

the coal from some seams. It is equally certain, also,

that no effectual system of cleaning can be carried out

underground, although much can be done by strict super-

vision on the part of those officials whose duty it is to

make frequent visits to the working faces.

To the keen competition of our home coalfields there

has lately been added that of other coalfields, which have

sprung up in almost every quarter of the globe, and,

therefore. South Wales c.\nnol afford to lag behind in the

provision of such appliances as shall ensure that what is

undoubtedly the best article in the world of its kind shall

be supplied to the market in such condition as shall con-

tinue to secure for it the premier position and the highest

price.

On the Deepening of a Shaft under the Cages.

Mr. Thomas Grundy (Manchester Geological Society),

describes an arrangement used in the sinking of a shaft

under the cages at Wigan Junction colliery. The shafts are

situated in Abram, owned by the Wigan Junction Colliery

Company, and known as the No. 3 and 4 shafts respec-

tively. The pits had been sunk to the depth of, in the

No. 3 pit, 600 yards ; and in the case of No. 4 pit, to the

depth of 510 yards ; and the to mine known as the Wigan

six feet. It is to deepening of the No. 4 shaft under the

cages and the system of getting rid of the debris which

we have for our consideration. The shaft was fitted up

for winding coal and cannel from the Pemberton five feet,

Bickershaw seven feet, and the Wigan four feet. It is

fourteen feet in diameter, and in it are worked two cages

having a length of seven feet six inches and width of three

feet five inches, the cages are kept in position hy means

of eight conductors, four to each cage, and allowing a

distance for clearance between the cages of two feet three

inches. The rods were weighed at the ends by the

ordinary cheese weights to the extent of about 50 cwt. to

each rod. The cages were three decked, two tubs in

each deck, and the cages were worked to the Wigan four

feet mine, the mine next above to where the shaft was

already sunk to, and having a distance of 30 yards be-

tween the two seams. Vou have now an idea how the

shaft was arranged before commencement of sinking.

It was found necessary to deepen this shaft to the depth

of 120 yards further, and knowing that strata which would

have to be passed through would prove troublesome, in

conse(|uence of numerous faults running across the shaft,

it was found desirable to dispense with a running jiddy as

il would be necessary to make a rather wide excavation

and put down an arrangement of falling doors. This

was done and put in position in the shaft immediately

opposite to the Wigan six feet mine, and a conniuinica-

tion having been made in this mine between the No. 3

and 4 shafts, it was decided that all the debris, from the

sinking and material for bricking, should pass through

this mine to an<l from the surface. Arrangements being

already in work in the No. 3 shaft by means of a single

cage and conducting rods, wherei>y the material could be

hooked on and sent to the surface or vice-versa.

The means adopted for winding were as follows : A
rope 130 yards long was secured to the coupling im-

mediately under the detaching hook, the rope being

passed through holes eight inches in diameter cut through

each deck of the cage, and as the rope was passed

through the deck the inen in charge of the work held the

capping under the detaching hook till connection was

made by screw, nut and pin. This was the only connec-

tion to be made or disconnected, and the time usually

taken was about three minutes. The rope hanging then

to the bottom where the debris was taken oft", and when

not in use in the day time was put on a reel on the lower

side of the level. It was found that the length of the

rope hanging down the pit between the two mines was

rather an objection in making a quick connection, and to

facilitate this a pair of clamps, with a hook at one end,

were fixed on the rope about two yards underneath the

cage.

These clamps serve the purpose of keeping the under-

hanging rope up when disconnection or connection was

taking place, by the hook in the end of the clamp being

brought to the side of a bearer and hooked into an eye

bolt "fixed on the bearer. You will see, from the sketch

exhibited, the position of these, and that when disconnec-

tion had taken place the ropeunderneath is hanging by these

clamps, the upper part and capping having been lowered

underneath the scaffold and secured out of the way of the

cage. It occurred to me to put a kind of false scaffold im-

mediately under the conductor weight, as a safeguard

in case of anything falling down the shaft or the vibration

of the rods causing any of the cheese weights to come off.

In conclusion the writer points out that as the connec-

ting of the rope to the link under the detaching hook was

important, the persons engaged to do this work were the

underlooker (in charge of the mine), the back fireman,

and hooker-on ; and these persons had written instruc-

tions given to them to stay there after the completion of

their work of connecting the rope till the engine-man had

stretched all the rope off the reel, and the hoppit had

been hool;ed on to the rope, and run down and up ;
this

time took aboat five minutes. These men were then at

liberty to proceed to the surface, and the men in charge

signed a special report that every thing was all right.

The sinking commenced at 4 o'clock in the afternoon,

was continued till 5 o'clock in the morning, and any one

entering the mines between those times did so from the

No. 3 shaft.

The Limitations of the Gold Stamp Mill.

Last year our readers were furnished with a reprint of

the excellent paper on this subject read Ijefore the Ameri-

can Institute of Mining Engineers. Since then the paper,

has been discussed by a number of eminent engineers as

follows :
—

R. RICKARD, Berkeley, California : I have been

much interested in Mr. Rickard's description of the

method of gold-milling now in use in Colorado.

There has always been a very wide difference of opinion

regarding the merits of the Gilpin county method of deal-

ing with the ores of that district. The present system of

milling was introduced into Gilpin county at a time when

there was no market for low-grade ores. Freights and

NOVA SCOTIA COAL DISPOSALS 1893.

From Returns kindly furnished "The Review" by the Officers of the respective Companies, the follov^ring Table of the Nova Scotia Coal Disposals for the

Year has been compiled. As will be seen, the Mabou Coal and Gypsum Company is not included, along with one or two small

operators, whose figures, however, would not make any material addition to our Statistics for the Year 1893.

Company.

Intercolonial Coal Co

Canada Coal & Ry. Co

Cuml>erland Ry. & Coal Co . .

.

Dominion Coal Co

Acadia Coal Co

Nova

Scotia.

100,651

10,793

I29,515X

109,822

178,429

New P. E.

Brunswick .
|

Island.

3.565

48,750

I33.290^<

35.39«

19.329

15.943

9.834

24, 500

Quebec.
\

Ontario.

85.895

119,284

499.873

9.557

33

Newfounl'd
! St. Pierre

Miquelon.

880

23.774

30,054 4,220

United

States.

West

Indies.

Colliery

Employees.

Colliery

Consum't'n
Railways,

Engines,
etc.

3,666 11,749

248 2,494 5,191

9.049>2 7,513 27,694

13,664 4,325 10,024 29,043

5,803 22,634

Bunker

.Steamers.

32,19s

12,954

The General Minine Association of London, Ltd., and the Low Point, Barrasois and Lingan Co., are given below in aggregate.

Intercolonial Coal Co 222,383

Acadia Coal Co 273,206

Canada Coals and Railway Co ^1'^^?

Cumberland Coal and Railway Co o?o'-*'*

Dominion Coal Co s68,445

General Mining Association 195,009

I^w Point, Barrasois and Lingan Mining Co. . .... •••• - 95,345

2,172,584
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smelting charges were such that only the highest grade of

ores was profitable to handle. Had the present condition

of railroad facilities and ore market been in existence, it

is more than doubtful whether the system would have

been so universally adopted. For the purpose of discus-

sion, 1 would suggest whether a modification of the

present system would not be advantageous.

In the early days of milling, and when there was no

market for low-grade concentrates, the material flowing

froni the amalgamating-plales went direct to the creek ;

but later, when the large smelting industries of Denver

opened a market for such by-products, concentration was

resorted to with a very considerable increase in the yield

of the ore.

In the paper under discussion, it is admitted that the

gold and silver are chiefly contained in, and associated

with the pyrite ; and the reason given for the high drop

and consequent slow mining is the necessity of reducing

the sulphides to a very great degree of fineness in order to

lil)erate the precious metals for amalgamation.

In an article written by the same author and published

in the Engineering; and Mining Journal of September

lo, 1892, the result of a careful test of milling 8,400

pounds of ore from the California mine in the Hidden

Treasure mill is given as follows :

Gold Silver

ounces. ounces.

Contents of ore 7 46 32 86

Yield :

By amalgamation 5'25 14 00

By concentrates I 74 10 22

699 24' 22

Equal to 93 per cent, of the gold and 73 per cent, of

the silver contents of the ore treated.

It will be seen by these figures that slow work and fine

crushing do not liberate all the gold and silver, as only 70

per cent, of the former and 42 per cent, of the latter are

arrested by amalgamation, while 33 per cent, of the gold

and 31 per cent, of the silver are still held by the pyrite,

or such portion of it as is saved by concentration.

In view of the result shown by these statements, the

question naturally arises whether it would not be advan-

tageous to introduce concentration at an early stage of the

operation, crush coarser and faster, thereby avoiding the

certain increased loss from excess of slimes due to fine

crushing, placing the concentrating tables at the outlet of

the battery and removing at this stage of the operation all

of the pyrite and its gold and silver contents, before passing

the remainder of the pulp over the amalgamating tables.

In the article referred to, a comparison is made between

milling and the treatment of the same ore by the smelter,

with a result favorable to milling. The figures are as

follows :

Wet. Dry.

Ore treated 8,400 lbs. 8,064 I'^s

Obtained by milling, bullion . $107 20

Concentrates, net 36 03

Less milling, 84 cents per ton

.

$143 23

3 53

Net return by milling $139 70
If sold to the smelter the same ore

would yield 109 18

Leaving a balance in favor of milling of. $ 30 53

If we take the same quantity of ore and treat it as sug-

gested above, it will be found that the result will not show
the present mode of milling in such a favorable light.

The contents of the ore are 7 '46 ounces of gold and

32 86 ounces of silver.

The losses under the present system are probably greater

than they would ht if the ore were crushed coarser. For
the purpose of the calculation, we will take the yield of

gold at 93 per cent, and that of silver at 80 per cent.

The original dry weight of 8,064 pounds would be reduced

by concentration to 2,822 pounds, since 60 or 70 per cent,

is the estimated proportion of soft feldspathic gangue in

the ore, and this is easily removed.

2,822 pounds yielding 6 93 ounces gold

at $20 would give $136 60
And 26 28 ounces silver at $ I ...... . 26 28

Smelting charges and freight, $8
per ton $11 29

Milling, 30c. per Xon by the fast-

drop mill of California type . . I 26

$l62{

— * 12 S5

Net return $152 33
Milling as at present 139 70

In favor of proposed change $ 12 63

or $3. 10 per ton of ore treated.

The price of silver has been taken at $1 per ounce,

because that is the value which figures in the article re-

ferred to.

It would be of great service to the mining industry if

some of the mine owners in Colorado would make a test

on the proper scale and with such thoroughness of detail

as would make the experiment trustworthy.

HENRY A. VEZIN, Denver, Colo, (communication
to the Secretary) : About 1873 a well known metallurgist

made some experiments in dressing ore from a mine in

(jilpin county. It was done by a hand-jig and a tossing-

kieve. No attempt was made to treat the refuse by

amalgamation. The result was so favorable that he sug-

gested to the manager of the mine the policy of crushing

and jigging his ore, and allowing the tailings to go to the

stamp- batteries, where all the ore was then being treated.

Stamps were at that time the only available amalgatnating

machinery ; but the metallurgist referred to anticipated

that in order to obtain the best results, the ore would

have to be crushed by successive comminution so fine that

the tailings could not be fed to stamps ; and he therefore

had in view the use of other machinery to prepare the

tailings for amalgamation. However, for the purpose of

the experiment they could go to the stamps, provided

coarse material was fed at the same time.

The manager understood so imperfectly one of the irn-

portant points in the matter, that he placed his experi-

mental works on the creek, about 200 feet below his

stamp-mill. The ore was crushed to a diameter of X lo

Yf, inch by a Dodge breaker, screened by hand and jigged.

The whole arrangement was crude, and required much

manual labor. The tailings of all sizes were run to waste,

no recrushing of dradge ; no amalgamation. It was im-

possible to obtain samples of either ore or concentrates, or

any data upon which to base a calculation, to determine

the quality of the work. The only answer given to in-

quiries, was that it "did not pay." This result ir not to

be wondered at, considering the crude methods, small

scale and incomplete treatment. Since then nothing better

has been tried, so far as I know, in the way of carrying

out the metallurgist's suggestions.

Some years later, dressing works were erected in Black

Hawk, Gilpin county, on North Clear Creek, to do

custom work. The ore was crushed in a breaker and

rolls, and treated on. Collom jigs and buddies. The

tailings were discarded, no attempt being made to crush

as fine as would be necessary to save included grains of

pyrites, or to crush very fine and amalgamate. This

enterprise proved a failure. Since then, as I learn, the

works have been remodelled, other jigs have been adopted,

and stamps have been added for the treatment of the

tailings from the coarse-grain jigs. The ore is crushed

in a rock breaker and three pairs of rolls ; is sized through

4, 6 and 8-mesh screens, and these coarser sizes are

passed over jigs. The tailings from these are crushed by

stamps weighing about 500 pounds, having a drop of 14

inches, and making 36-38 drops per minute. Stamping

is done, presumably, through 40-mesh screens, and the

stuff passes over amalgamated copper-plates outside the

batteries. After amalgamation, the slimes are treated on

slime-jigs and buddies. Here, I wish to call attention to

the error in this treatment. Stamps are unsuited to

prepare ores for dressing in which the valuable portions

are friable, such as those containing the sulphides of the

base metals. Even with fast speed and short drop,

stamps produce, when crushing to, say 30-mesh, nearly

three limes as much slinie, stuff below ,^-inch in

diameter, as good rolls crushing to the same size. With

Gilpin county stamps, which have a high drop and slow

speed, the product is still worse, i.e., worse for dressing.

If the coarser tailings from the jigs in this mill were

crushed fine, by suitable machinery, the final tailings, to

be treated by amalgamation, would be loo fine lo be fed

under the stamps, unless they could be fed together with

much coarser material. It would, however, be perfectly

feasible to obtain, by other machinery, the nner cominu-

tion of the product required for amalgamation. The
limit of fineness of stamp stuff is, probably, 8-mesh, or,

say 2 mm., in diameter. This is the reason why the

tailings of the 4, 6 and 8-mesh stuff are fed directly to the

stamps. And, as long as the Gilpin county mill-men

insist on preparing ore for amalgamation by their favorite

stamps, so long will a comprehensive method like that

outlined by the metallurgist fail lo receive a fair trial at

their hands.

I have had no opportunity of examining this mill my-

self. It is said, that it cannot compete successfully with

ordinary gold stamp mills, except when treating ores

carrying galena, or a good deal of pyrites. The charge

for treatment is $2.50 per ton, and the capacity is 25 tons

with 6 men, or 4.16 tons per man. Considering the size

of the stuff treated, this capacity is very small. Though
the ordinary stamp mill, in which a certain portion of the

pyrites is recovered after amalgamation, does not return

as much of the value of the ore as the other mill, its

charge is so much less that the former must save from

$1.25 to $1.50 more per ton in order to --ompete with it

successfully.

E. E. Olcott, New York City : Much has been written

on the subject of gold milling, including papers by Dr.

Raymond [Trans., i., 40) ; Professor H. S. Munroe
(Trans., ix.

, 84) ; Professor Eglegton {Trans., xii., 379) ;

A. N. Rogers {Trans., xi. 29) ; A. J. Bowie {Trans., x.,

87) ; Professor H. O. Hoff'man {Trans., xvii, 498) ; and

John Hays Hammond's " Milhng of Gold Ores in Cal."

'{Report of State Mineralogist, 18S8).

I learn also, that Messrs. J. Ross Brown and John

Hays Hammond are, at the present time, writing a book

on stamp milling.

While, as has been pointed out by Mr. Rickard, the

mechanical defects of the stamp mill are apparent, the

advantages of the system are numerous. Its simplicity,

adaptability and uniformity of work, are good points in

its favor. The new machines which have been put on

the market with the claim that they would supersede the

stamp mill, have been numerous, but, so far, they have

been unable lo silence their clumsy prototype. The

stamps still pound on, and are likely lo continue to do so.

Mr. Rickard has likened them to hammers. The

ingenious inventor may gel up a hammer, rule, and

screw-driver, all in one, which may please the lover of

novelties, but the skilful workman wants the old tried

tools, not alone from prejudice but because he can do

better work with them.

Wear and Tear.—The facility of renewing the wearing

parts of the stamp mill is not an insignificant advantage,

and counteracts in some measure the heavy consumption

of iron per ton of ore crushed, and the necessity of dis-

carding the castings before they are entirely consumed.

The shoes and dies are made of either iron or steel,

experience varying greatly as to which is most desirable

—much naturally depends on the hardness of the ore.

As Mr. Rickard, says, the die should be softer than the

shoe. It is sometimes made of mild steel, and the shoe

of chilled iron. Excellent results have been obtained by

me with mottled iron, a mixture of 85 per cent, hardest

while iron and 15 per cent, of tough gray iron.

Iron shoes and dies last from one to three months in

wet crushing, and the consumption of iron in the mortars

averages about pounds per ton of ore crushed. In

South Africa, where the quartz is both hard and tough,

the consumption of iron is high.

Messrs. Eraser & Chalmers are now manufacturing

shoes, and dies of what they call ferro-alumina, a highly

crystalline hard white iron. Chrome-steel and Bessemer

forged steel have been used with excellent results. Any-

thing that increases the life of the wearing parts of a mill

is important, for, we have not only to take into considera-

tion the cost of the castings and labor of repairs, but also

the loss of lime, interruption lo amalgamation, and the

escape from the battery of unground ore every time

the battery is opened. It is evident, also, that the work

done by shoes and dies, that wear down evenly, is greater

than where the faces become irregular and uneven.

In localities remote from the base of supplies, a cupola

connected with every large stamp n.ill is very desirable.

In it, with ordinary skill, the old iron can be recast, and,

by varying the percentage of while and grey iron, and

even old steel, excellent wearing parts can be made.

The screen is important. Formerly, slotted or punched

Russia iron was almost always used, but of late, brass, phos-

phorbronze, aluminum-bronze, and steel wire-cloth, have

been employed, on account of their greater discharge area.

I have used phosphor-bronze screens in silver mills with the

best results. By ordering the wire slightly heavier than

in standard brass screens, a wear was secured several

times that of the best brass screens that could be pur-

chased. Aluminum-bronze is said to give as good results

—in one case, wearing seventeen weeks, as against three

weeks for Russia iron. Russia iron screens last from five

lo thirty days, average fifteen days.

Cams and lappets are now usually made of cast steel.

Cams last from one to three years ; the average in the

California mill, Nevada, is sixteen months. Tappets

should last four or five years.

Practice in Different Localities.—Mr. Rickard makes

a comparison between Gilpin county, Colorado, practice

and the more generally adopted California milling. The
latter is unquestionably the best for most ores, and was

adopted in the Black Hills, South Dakota, with few

modifications.

As Prof. Munroe pointed out in the Trans., ix., the

gold stamp mill may be described as a combined crushing

and amalgamating apparatus. The intimate admixture

of quicksilver with the ore, by the swash in the battery,

assists amalgamation ; and copper plates inside the battery

are to be recommended, except in cases where the per-

centage of sulphurets i the ore is very high. A good

rule is lo get your gold as soon as possible ; and the

following table, furnished by Mr. E. L. Young, will show,

among other things, what a large proportion of the gold

is saved inside the .mortars in three mills,- in Amador

county, California

:

No. of stamps
Weight, pounds
No. of drops per minute.

Duly per stamp per 24
hours, tons

Screens, slot-punched Rus-

sia iron

Miners' inches of water per

24 hours

Head of water in feet

Cost of mining per ton

Cost of milling per ton

Percentage of amalgam
saved in oatteries .

.

Percentage of amalgam
saved on plates

Percentage of sulphurets

Value of sulphurets, per ton

Cost of working sulphurets

per ton,

Some Stamp Mill Designs —A diagram is preserited

herewith of a recently designed gold mortar. This is

being built by Messrs. Fraser & Chalmers, for the Phoenix

mill in Arizona. There is a recess for a copper plate at

the back ; but it is intended to use the battery without a

copper plate in the front. In order lo equalize the

height of the discharge, iron filling up pieces are intended

to be used under the screen, so that when new dies are

put in, three thin filling up pieces will be put under the

screen, and as the die wears down these can be removed,

one by one. A more common means is to make the top

bar of the screen-frame a little narrower than the bottom,

so that by reversing the top and bottom of the screen

i %

0 C I.

40 30

750 750
96 90

2i 2j

No. 8 No. 7

125 70

254 325
$3-50 $2.50

•75 .65

.85 •65

6.7 30
\\ to \\ I

$110 $125

$20 $20

t«

40
850
85

No. 6

100
200

$0.40
.20

.60

40
\ to I

$60

$20



THE CANADIAN MINING AND MECHANICAL REVIEW 89

different heights of discharge are obtained. The intro-

duction of the steel lining-plate under the dies seems a
doubttiil experiment, though steel liners around the inside

of the mortars above the dies are good.
The outward inclination of the screen (8^ to lo^),

spoken of by Mr. Rickard, is to be recommended.
Double discharge mortars have never seemed to give

satisfaction for gold milling ; theoretically they should
effect a s.iving, but our best mill men do not believe in

them.
I am inclined to consider as purely imaginary the

grinding action on the ore, produced by the turning

of the shoe on the die. Practically speaking, the stamp
turns only when being lifted, and drops almost straight

;

the principal object of this rotation is to cause the cam
mod tappet, and the shoe and die, to wear more evenly.

In the west, axle-grease is usually employed on the

face of the cams, but the practice in South America is to

use molasses and water, so as to avoid any grease falling

on the copper plates.

The cost of breaking rock in the crushers is far less

than under the stamps, hence every mill man should see
that as much work as possible is done by the rock
crushers. When the ore coming from the mine is in very
large pieces it would pay well to have a large sized rock
breaker feeding into two smaller ones, so that the work
of the stamps may be reduced to a minimum.

l',jn\>us Alotes and Comments.— I do not see how the
rise in the temperature of the water caused by the friction

in the battery can be sufficient to liberate bubbles of air

which may float the slimed ore. Authorities do not
agree with Mr. Kickard in regard to its being desirable
to have the jar of the battery trasmitted to the plates, but
on the contrary say that they should be supported inde-
pendently.

The amount of quicksilver employed in the gold-
batteries varies according to the richness of the ore and
the experience of different localities. In \'enezuela, at

the Callao mill, the practice was formerly to keep the
amalgam, both inside the battery and on the outside
copper plates, quite hard. In the Black Hills, the
amalgam is kept much softer. The amount of (juick-

silver that gold in different ores requires to make it adhere
to the copper plates, can only be found by experiinent.
The coarser and purer the gold in the ore the smaller is

the percentage of quicksilver required to foriu the amal-
gam. The loss of quicksilver is variable, depending on
the amount of sulphurets in the ore, etc. Hammond
gives the average loss as '/i ounce per ton.

Regarding the supply of water in gold mills, they can
be run when necessary on a supply of 500 to 700 gallons
per ton of ore ; but it is desirable to have if possible an
allowance of 1,000 to 1,500 gallons per ton of ore.

COSl OF XIILLI.Vi; ORES I.\ \ ARIOU.S LOCALITIES.

Sewart mill, .\mador county, California, $0.20
At the Spanish mine, California, belonging to

F. NV. Bradley, the ore only yields 91 cents per
ton. It is mined for 40 cents per ton, and
milled in Huntington mills, at a cost of 0.23

Treadwell, Alaska 0.38
Deadwood Terra, Black Hills, South Dakota 0.55
Homestake, Black Hills, South Dakota 0.64
South .Spring Hill, Amador county, California 0.65
Keystone mill, Amador county, California 0.75
Mr. Rickard gives for Gilpin county Colorado 0.95
El Callao, Venezuela

..

1.18

Coiueiitration and the Peneiitage Extracted.—T\iete
aie very few gold mills in which it does not pay to con-
centrate the tailings, and treat or sell the sulphurets.

Frue or other vanners, revolving buddies, Colorado
bumping tables, and blanket sluices are among the con-
centrators employed. The careful sampling and assaying
of the tailings from all mills should be insisted on, so as
to give absolute information as to the percentage of the
gold that is saved. In the Dest mills in California the
average results can be stated to be a saving of from 85
per cent, to 95 per cent, of the assay value of the ore.
PHILIP ARGALL, Denver, Colo.: The limitations

of the gold stamp mill resolove themselves (according to
Mr. Rickard) into the slow speed, long drop and high
discharge, represented by the Gilpin county practice on
the one side, and the fast speed, short drop and low
discharge represented by the California practice on the
other ; while in the contrast between these systems he
illustrates the very elementary axiom "that the treat-
ment must be suited to the character of (he ore." On
this latter point, at least, we can all agree.
The high discharge is invariably used where fine crush-

ing is desirable, or where stamping and pulverizing in
one operation are necessary for the liberation of the fine
gold. This practice is not by any means limited to
Gilpin county or to any recent dates. As early as 1868,
mdls were running in Victoria, Australia, with drops of
18, 16, and 15 inches, the number of drops varying from
35 per minute upwards, and the weight of the stamp from
300 to 900 pounds.

At the Morro \'clho mine, Brazil, the high discharge
has long Ijeen used in the treatment of pyritic ores.
Son.e carefully conducted experiments with high and low
discharge at this mine, are given by Mr. ]. A. Phillips,
and are well worth quoting :

"With a 6 inch discharge, 75 per cent, of the stamped
ore passed through a 120 mesh screen, and the loss in
gold amounted to 44.70 per cent., while, with a 20 inch
discharge, 87.5 per cent. pa.s.sed through a 120 mesh
screen, the gold loss being only 30.96 per cent. In
other words, the high discharge reduced the material

retained on a 120 me.sh screen 15;^ per cent., and there-
by increased the gold saving 13^^ per cent.

It is a well established rule that fast speed, short drop,
low discharge and heavy stamps are to be used for coarse
crushing, while for fine crushing, slow speed, long drop,
high discharge and light stamps are in order. The point
at which fine stamping should cease, and from which the
further pulverization of the ores should be conducted in
Chilian or Hungarian" mills, arrastras, or similar pulver-
izers, is not, however, very clearly defined.
The stamp is a very inefficient pulverizer, at best, and

were it possible to get on the die at any one time all the
fine panicles requiring further reduction, the philosophy
of lilting a 500 pound stamp 20 inches to crush these
minute particles of ore, is not very apparent. Mr Rickard
claims that the turning of the shoe causes the abrasion of
the surface of the gold, etc. This action is, I believe, so
insignificant in the stamp battery as to be almost un-
worthy of notice ; and hence, when the grinding or
abrading action is necessary to prepare the gold for amal-
gamation, resort is usually had to arrastras and similar
grinding machines. This has been well illustrated at the
Pestarena mine in Italy, where the best possible ex-
traction with stamps did not exceed 65 per cent., while
arrastras, in the form of the Frankfort mill, gave an
extraction of 82 per cent." The ores were principally
iron pyrites, carrying the gold in minute particles, more
or less enfilmed in micaceous schist. Not only fine

grinding, but also time and attrition were found necessary
for successful amalgamation.
Amo. gst the advantages claimed for the Gilpin county

mills, we find the following :

(I.) "The deep discharge causes the pyrites to remain
in the mortar long after it has been pulverized to a size

smaller than the screen openings." Now, it is manifest
that if the pyrites remained longer in the mortar than the
other portions of the ores, the mortars would eventually
be filled with pyrites to the depth of the feed used. This
condition of affairs is not found to occur in practice. As
I undrstand it, all the ores are retai ed longer in a deep
mortar than in a shallow one ; they are, therefore,
crushed finer, and consequently the friable ores are
reduced to an extremely fine state of division, and in

great part converted into slime-

la.) " The long drop gives the interval of time required
to allow the settling of the fine gold." The coarse gold,
in all probability, settles in the mortar and is amalgam-
ated ; the fine gold, however, would be thrown upwards
by the splash, and caught in part on the copper plates,

and in part discharged through the screens.

(3.) " The roomy character of the mortar aids the deep
discharge in affording a chance for the gold to get out of
the way of the falling stamp, and to become amalgamated
on the capper plates." It is difficult to comprehend how
the roomy character of the mortar, or the deep discharge
can either jointly or severally afford a chance for the gold
to " get out of the way " of the falling stamp, unless on
the hypothesis that the gold is endowed with the potenti-
ality of locomotion.

.Mr. Rickard believes that the hammering which gold
receives in a stamp-battery prevents amalgamation.

Professor Egleston says that t hammering gold on a
smooth anvil with a clean, smooth hammer, prevented
amalgamation ; and he has further provedj that hammer-
ing gold in a clean mortar, under water, also prevented
amalgamation. It is important to note that, in . both
examples, gold was hammered between smooth iron sur-

faces, an action that never occurs in a stamp-l)attery, in

which the gold, if hammered at all, receives the pounding
between rough and gritty ore, or at most, against but one
iron surface— the result being the roughening and cutting
of the gold flakes and particles, thus presenting new and
clean surfaces to the mercury, and assisting the amalga-
mation. Indeed, Prof. Egleston's experiments confirm
this view, for he found that when a freshly broken edge
of the gold-plates came in contact with mercury, in every
case it amalgamated at once. I have never found ham-
mered unamalgamated gold in stamp-mill mortars where
mercury was used, nor have I ever found a mill-man who
has noticed such an occurrence. I am, therefore, war-
ranted in the conclusion that the hammering (?) which
gold receives in a stamp battery does not prevent amalga
mation. On the contrary, I think it has a beneficial

effect on that process.

We are told that the metallic sulphides commonly
occurring in gold ores will be found, after stamping, in

thin flakes and plates which readily float upon a running
stream. These sulphides are iron, copper, and arsenical

pyrites, zincblende, and galena, and I am not aware that

they ever break up into plates and flakes under the con-
dition named ; they are, however, carried in a sluggish
stream, floating, as it were, but simply on account of their

excessive fineness.

The action claimed for the air in floating the slime in a
mortar is, I presume, applicable to the California as well
as to the Gilpin county mortar, if, indeed, it has any
application at all. Now, the only way air can reduce the
specific gravity of finely crushed ore, is by adhering in a
fine film to the surface of the particles ; and as the ore is

wet from the moment it is put into the battery (and
usually before it is put in) no air-film can form around the
particles ; therefore it is highly improbable that air gives

* The report of the Pestarena Company for the year ending June,
1889, shows that 20.5 Frankfort mills were kept working for 309
days, treating 4,345,443 metric tons, giving an extraction of 81. i per
cent., with a mercury loss of 234 grammes per ton of ore treated.
The figures for the following year are 5,724,004 metric tons treated
in 25.9 mills working 344 days ; extraction, jZ'jj per cent ; loss of
mercury, 230 grammes per ton.

tTrans., ix. 648. JMeiallurgy of Gold, .Silver, etc., vol. ii, p. 587.

the result claimed for it. As regards the heating of the
water and air in a mortar, it must, under ordinary work-
ing conditions, be infinitesimal, probably not x\ degree F".

Of the many so-called contradictory features discovered
in the stamp-mill, I will notice but one :

The vibration set up by the falling stamps is said to

crystallize the iron work of the mill, and assist the work
of gravity on the tables. I can see nothing contradictory
in this. Vibration, under all conditions, will crystallize

iron, and whatever good effect the vibration of the mill

frame-work may have on the tables, it is not the same
effect as the action of a jig.

The principal reason why the Gilpin county mill crushes
less than the California is that it does more work because
it crushes finer, and that, as the agitation of the water is

less, the ore is not discharged so freely. The loss in

efficiency, due to the greater depth of water is caused
only by the resistance of the stamp in passing through it,

and not to the loss of weight, for this latter is the same
when it is lifted as when it falls.

Pause, during which the particles can settle, is counted
by Mr. Rickard as the time between the successive drops
of each stamp, that isf§ = 2 seconds, but there is, in a

S-stamp set, a drop every 7riV = °'4 seconds; conse-

quently, the water in the mortar is agitated by 150 drops
per minute ; the only real pause at each stamp is the
fraction of a second that it rests on the ore.

In comparing the amount of water used, it should be
calculated per ton of material crushed. On this basis,

there is no difierence between the Australian and Colorado
stamps ; the former crushes ly^ tons with 5 gallons, the
Colorado I ton with 2 gallons.

The greatest defect in the stamp-mill as a crushing
machine is in the discharge. The ore, even with a double
issue, cannot escape from the mortars as fast as it is re-

duced to a fineness corresponding to the screen openings,
and it is consequently slimed. Particularly is this the
case with pyrites and other heavy and friable minerals.
This delect is augmented by the high discharge used in

the Gilpin county mills, and it is claimed by Mr. Rickard
to be made " an assistant to the mill-man." Now, if the
greater part of the values were extracted from the pyrites,

so that the tailings from the mills might run to waste,
this practice would undoubtedly be the correct one to
pursue ; but inasmuch as the tailings are invariably con-
centrated, with a view to extract this very pyrite already
reduced, in great part, to extremely fine slime, it is self-

evident that " the mill-man's assistant " in the first oper-
ation becomes his adversary in the second.

There is always a danger in comparisons and general-
izations. I therefore prefer discussing specifically milling
under the conditions that obtain in Gilpin county ; and
to this end, it is obvious that one must take the whole
process into consideration. Gilpin county milling is, in

brief, fine stamping and amalgamating (very fully and
clearly described in Mr. Rickard's paper) followed by
concentration and smelting of the concentrated product.
My experience is but that of an occasional customer of
the mill. As such. I find the saving by amalgamation
does not exceed 60 per cent, on average ores ; and I

freely admit that this is a good saving from ores carrying
their principal values in pyrites. This statement of saving
is confirmed by car-load lots that have been sampled at

public samplers, and, afterwards, shipped to the mills for

treatment, the complete returns of which I have had the
privilege of examining, from time to time, as the tests

were made. On straight iron pyrites, however, the saving
by amalgamation in Gilpin county inills will not exceed

35 per cent, of the gold, as the following tests will show.
For the purpose of testing the extraction that could be

made from pyrites, I had a carefully sorted lot of II tons
put through a sampling mill, with the result that it assayed,
gold, I 06 ounces

;
silver, I

' 74 ounces per ton. The ore
was then shipped to one of the best mills in Black Hawk,
Gilpin county, and the following result was olitained :

Weight, Percentage
Gold s.'ived. oz. saved.

By amalgamation 4 08 34'99
In blanket-tailings 152 13 04
In concentrates 3' 16 27 10

Total 876 75 13

.Silver Saved.

By amalgamation 1.17 6.0
In blanket-tailings 1.52 7.9
In concentrates 7.14 37.3

Total 9.80 51.2

Pounds. Gold oz. Silver oz.

Weight of blanket-

tailings 416 containing 7.30 7.30
Weight of concen-

trates 10,200 containing .62 1.40

to,6i6 7.92 8.70

The gold might be described as fairly coarse. A few
colors could be obtained from almost every panning. The
amount of gangue in the pyrites was about 5 per cent.,

leaving, say, 10.45 ^Ofs of pure straight pyrite. It will

be noted, however, that about 50 per cent, of this was
lost in the tailings, together with 25 per cent, of the gold
and 49 per cent, of the silver ; while the 50 per cent,

saved as concentrates contained 40 per cent, of the entire

gold and 45 per cent, of the silver in the original ore.

The concentration of the tailings in the Gilpin county
mills is conducted on end-percussion tables (bump-tables).
Now, as we have seen that much of the pyrites is reduced
to slime in the mortars, the loss in concentration is
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necessarily hea\-y. It varies, perhaps, from 20 to 50 per

cent, of the pyrites contained in the ore. Some of the

Gilpin county gold-ores contain a fair amount of silver,

the greater part of which is lost in the milling process.

The concentrates produced from the Gilpin county

mills find a ready market at the Denver smelters, where

the gold and silver are paid for at market rates, less 5 per

center, with a very moderate working charge, varymg

from $4 to $5 per ton.

It will be seen, that as the pyrites in the tailings is

invariably concentrated and sold to the smelters, there is

no gain in taking out part of its contained gold by

amalgamation, more especially as in doing so, the ore is

reduced to such a fine state of division that considerable

loss is entailed in the subsequent process, a loss that far

exceeds any advantage derived from extracting part of

the gold in the mortars, and receiving the full market

price" for the gold so extracted. It appears, therefore,

that concentration before amalgamation is the correct

method to pursue in dealing with the average Gilpin

county ores ; and, in this connection, it is worth noting

that this method is pursued in dealing with the rciy roarse

tins from which the more or less solid sulphides are

invariably picked out by hand and shipped direct to the

smelters. It goes without saying, that if the principle is

correct in the one case, it must be in the other : and if

concentration by hand is applicable to pieces of ore from,

say, one-inch upwards, mechanical concentration is

equally applicable to the finer portion of the ore, as also

to the mixed ores that require crushing preparatory to

concentration.

I am fully aware that, in advancing the doctrine of

concentration before amalgamation, I am going over old

ground ; nevertheless, I hold that it is the correct method

to pursue, and, as such, cannot be set aside on account of

the failure of previous crude tests, which were faulty in

execution and incorrect in principle. Smelting is a very

important step in the treatment of Gilpin county ores ;

without it, the present system of milling would cut but a

sorry figure in the metallurgy of the west.

The full importance of smelting does not appear to be

thoroughly understood by the mill owners, and it is not to

be wondered at that the full advantage to be derived

from concentrating and smelting is neither admitted nor

practiced.

R. W. RAYMOND, New York City: Mr. Argall criti-

cises Mr. Rickard's statement that the vibration of falling

stamps, on the one hand causes a pulsation of the water

flowing over the plates, and, on the other hand, crystallizes

the iron of the working parts of the mill. But Mr.

Argall's criticism is, that these two features are not "con-

tradictory," as Mr. Rickard has called them. The point

is an exceedingly fine one. The evident meaning of the

author is, that one of the effects he names is advantageous,

and the other disa ivantageous. But it is much more

important to note that Mr. Argall is himself not " con-

tradictory " of Mr. Rickard, as I think he ought to be,

with regard to the alleged crystallizing effect of vibration

on the iron of the mill. He goes so far as to say that,

"vibration under all conditions will crystallize iron.''

This is, beyond question, incorrect. It is not even settled

that vibration will crystallize iron under aiij> conditions.

Mr. Howe* has con>piled a summary of the evidence on

the subject, adding an elaborate argument of his own to

show that, possibly, vibration may sometimes have the

effect mentioned ; but the impression left by the whole

discussion, is very strong, that, as a rule, the said effect

does not take place as the result of vibration. Percy

tried to find evidence of it, and failed. Stephenson

found no change in a locomotive connecting-rod which

had received 25, c 00,000 blows, at the rate of 8 per

second ; and he reported a similar absence of change in

the beam of a Corliss engine which had received a shock

of 50 tons eight or ten times a minute for twenty year.s.

These, and many other pieces of evidence, will be found

in Mr. Howe's Ijook. The fact is, that INfessrs. Rickard and
Argall have adopted a current fable, which may or may
not have a basis in occasional and exceptional experience,

but which owes its vitality chiefly to its availability as an

excuse to shield manufacturers from the blame deserved

for bad work.

pipe varies from 5-11 to riS inches, and the pressure

falls to two atmospheres in them at the extreme limits ot

the workings. The fans are kept locked in, and are

nnder the charge of a special attendant.

Ventilation by this means is much better than when

bratticing is used ; the smoke from blasting is very

quickly removed and the faces are cooled. The volume

of air delivered by these fans varies from 180 to 724 cubic

feet per minute, at distances from 150 to 293 yards from

the inlet, when the fans are running from 189 to 435

revolutions per minute. There is a certain amount of loss

at the joints and resistance at the bends, but two or three

men can be supplied with sufficient air at 300 yards from

the intake. The author then enters into the question of

cost Parallel drifts and stopings for 200 metres (218

yards) cost ^168 ; brick brattice, £41 los. ;
and fans and

pipes ;^44 IIS. In the cost given when brattice is used

no account is taken of the extra work done at the main

fan.

Shot-Firing Lamp.—The Roberts shot-firing appli-

ance can be attached to any form of safety-lamp. A brass

tube 1% inch in diameter is inserted through the oil

cistern, and its top is terminated in a brass box covered

with gauze. A hole is made in the tube opposite the

flame, and is normally closed by a sleeve pushed up by a

spring. The lower end of the tube is also closed by a

plate pushed over it by a spring. A blowpipe also passes

through the oil cistern and is closed like the lower end of

the tube. To fire the fuze it is pushed through the tube,

the sleeve is drawn down by the pricker, and the flame is

directed on to it by the blowpipe. When it is certain that

sparks will not be thrown from the end of the fuze, it may

be withdrawn.

for a distance of 1 300 yards, when it branched off m
2-inch pipes for about 300 yards. Penally, pipes of I-inch

bore were led into the workings, and terminated in per-

forated rose-ends or boxes covered with wire gauze placed

near the roof. Gauges showed a vacuum of 9^ inches of

water near the pit bottom. This fell to 1-58 inch at the

end of the main and down to 1-58 to o-o8 at the suction

openings. A steam jet-exhauster was used, but with less

success The gases were exhausted alternately into one

of two gas holders at first, but afterwards they were sent

directly to the delivery pipe. As a whole, the experiments

were decidedly unsuccessful, as the gas varied so greatly,

and so much attention was required to keep the pipes

and roses in order. The gases were used under boilers,

but without appreciable economy.

COLLIERY ENGINEERING NOTES.

Ventilation in Driving Levels.—G. Engeleke,
(Zeitichrifi fur das Bi.rg Hittten-imd Salineinvcseit im
pmissischen Staate ), describes the method of ventilating

narrow workings at the Dudweiler mine, Saarbrucken, by
means of small fans driven by compressed air, and taking

their supply from the main air-ways. Two forms of Ser
fan are used, one of an early form, about 20 inches in

diameter, and driven by a strap from the engine ; the

other is slightly larger, and its axis carries the crank of a

driving engine with a 2-inch stroke, so that no intermedi-

ate gearing is used. Twenty-one of these latter fans are

in use, and they cost about ;^29 each. Compressed air

for driving these fans and for other underground work is

supplied from three wet compressors with an aggregate
of 150 horse power. The air is compressed to four

atmospheres and supplied by pipes, of which \.Y are

over five miles in the workings. The diamet< r of the

* Metallurgy of Steel, p. 196.

Lock for Safety Lamps.—M. Rateau (Socicte de

rIndustrie Minerale) describes the special key used to

open the lock on the safely lamp of Postolka and Eliasch,

which is used at the Karwin collieries. This lock consists

of a screwed bolt and a sleeve screwed both externally

and internally. It can only be opened by turning the

parts at an equal rate in opposite directions, and this is

done by means of the key, which consists of a sleeve en-

closing a spindle, these two parts being geared together

by bevel gearing consisting of three wheels. A key for

clossng the rivets is also shown.

Contributions to our Knowledge of Coal-Dust—

Dr. P. Philips Bedson in a paper ( Fed. Inst. M. and M.

Engineers), gives an account of experiments made with

samples of dust collected on the Ryhope screens, the gen-

eral outcome of which is to confirm the results of his pre-

vious investigations which formed the subject of a paper

read before this Institute some five years ago. The Ryhope

coal-dust yields, when heated in vaeuo at temperatures

from 30 degs. to 100 degs. C, gases consisting of carbon

dioxide, nitrogen, oxygen and combustible gases, which

latter consists of paraffin and olefine hydrocarbons. 1 he

paraffine hydrocarbons are undoubtedly mixtures of marsh

gas and some of the higher membersof the same series.

An account is also given of the results of an investiga-

tion of the gases enclosed by samples of coal-dust taken

from the coal box or hopper, shortly after the accident

which occurred in April, 1889, at Messrs. Straker &
Love's colliery at Brancepeth. These dusts are entirely

different in character from the Ryhope dust, one, viz.,

that collected from the timbers at the top of the box,

yielding no combustible gas, but only carbon dioxide,

oxygen, and nitrogen, whereas the second sample taken

from the dust accumulated in the box gave a small pro-

portion of combustible gas.

Utilising the Waste Heat from Coke Ovens. -M.
Rossigneux, in a paper read before the Societe de

IIndustrie Minerale, recommends the greater use of the

waste heat from coke ovens for the purpose of raising

steam. He refers in this connection to the arrangements

adopted at a battery of 100 Coppee ovens at Haveluy, the

waste heat from which converts in twenty-four hours

nearly 180 tons of water into steam i,of four atmospheres

tension.

Accidents from Blasting in Collieries.— Mr. J.
Ash-

worth, (Manchester Geological Society), deals with some

recent accidents from blasting in coal mines, and suggests

seme methods by which explosives might be tested. The

first is that they should be fired by a bare fuse without

a detonator, and that they should be tested in bore-holes

of different sizes. Experiments should also be made

when an air current of high velocity is impinging on the

mouth of the bore-hole. High explosives should be used

in bore-holes of a size proportioned to their strength as

com.pared with black blasting powder. When a small

sized bore-hole is used, the tamping is stronger, and the

explosive is distributed over a greater length, so that it

can act over the same area as the powder. With regard

to the air-current test, it has been noticed that the worst

accidents have taken place when the shot faced ven-

tilating currents of high velocity, perh.nps because a deto-

nating wave is set up. No explosive is safe in a fiery or

dusty mine if its detonating vibration is like that of a

mixture of fire-damp, coal dust, and air. A wet length

of road is invaluable in arresting coal dust flame, bu

mere sprinkling the sides of the road with water is of no

preventative value.

In discussing accidents from blasting in mines, Mr. J.

Grundy criticises a recent paper by Mr. J. Ashworth,

which describes amongst others an accident at Ashton Moss

colliery. The author shows th^it this may not have been

due to a secondary explosion of gunpowder, but might be

due to the sudden compression of the air generating heat.

In testing explosives it is scarcely useful to explode them

with a bare fuse, and without a detonator, and without

any precautions, but they should be tested under the

conditions in which they are to be used. It would be a

suitable field of research to investigate the question of

resonance of sound under varied conditions, so_ as to

ascertain whether an explosive or vibratory wave is con-

cerned.

Removal of Fire-Damp.—H. Brenner ( Zeiiscltrift

fur das Berg, Hutten und Salinemvesen im preussischen

Staate ), gives an account of experiments carried on by D.

Hilt at the Konig colliery, Grevenberg, near Aachen, to

determine the possibility of removing fire-damp by ex-

haustion. The seam varies from 6 to 6^ feet in thick-

ness, and from 20" to 50° in dip. A bord-and-pillar

system of work is used and arranged so as to carry the

air well up to the working face. A disused compressor

was altered so as to exhaust at the rate of about 244,000

cubic feet per twenty-four hours. From the engine a

pipe, 1% inches in diameter, was carried down the pit

CANADIAN COMPANIES.

Dominion Coal Company, Ltd.—The first annual

meeting of the Dominion Coal Company, the syndicate

which secured control of the principal Nova Scotia mines,

and which includes a number of well known Canadians in

its list of shareholders, was held this month at Boston.

A report of the operations of the company since its organ-

ization about a year ago was submitted by Mr. H. M.

Whitney, president of the company. All the properties

under option a year ago had since been secured and paid

for in full. Two hundred thousand dollars had ben spent

on the Louisburg railway, $150,000 for discharging plants

and mining machinery and $100,000 for tugs and barges.

The company mined 834,019 tons of coal, exclusive of the

output of the Victoria mine, which will appear in next

year's statement of business. The shipments increased

90,000 tons and the Canadian demand is steadily increas-

ing. A new pit and the improvement of old pits are in

progress. The report of the treasurer, Mr. J. S. McLennan,

shows a gross profit on coal of $231,162.71, and profit on

steamships, barges and gear, $163,267.95, a total of

$331,430.66. For this has been written off to profit and

loss expenditures for machinery, tugs, barges and equip-

ment, with 10 per cent, of the cost of the discharging

plant at Montreal and 33>:^ per cent, of the Sydney Hotel

investment, $87,721.22, leaving a net profit of $246,-

709.44. A divided was paid on the preferred stock of

$105,000, besides interest of $14,731-96 on the sinking

fund, leaving $51,977-48 to profit and loss. If the full

year's charges were deducted from thp net profits there

would have been $21,967.48 to profit and loss. The

Board of Directors was elected as follows : Messrs. Henry

F Dinnock, Hugh McLennan, F. S. Pearson, W. B.

R0.SS, Q. C, Sir Donald A. Smith, W. C. Van Home,

Henry M. Whitney, Alfred Winsor and Robert Winsor.

There is a rumor that Mr. A. McKenzie, car accountant

of the Canadian Pacific Railway at Winnipeg, has accepted

the position of discharging and loading superintendent of

the company at Montreal.

I

Sydney and Louisburg Coal and Railway Com-

pany.— .\ special meeting of the shareholders was held in

London on the 14th inst. to pass resolutions for voluntary

liquidation, the company's properties in Cape Breton

having passed into the hands of the Dominion Coal

Company.

The Maclaurin Phosphate Mining Syndicate, Ltd.

—From the observations of the Official Receiver and pro-

visional liquidator, Mr. C. J.
Stewart, issued under a

winding-up order made against this syndicate, it appears

that it was formed in November. 1890, for the purpose of

carrying on the business of phosphate and general miners,

and to adopt and carry into effect an agreement for the

acquisition of phosphate mines in the townships of

Templeton, etc., in the province of Quebec, Canada.

The nominal capital of the syndicate is £'20,000, divided

into 20,000 shares of £1 each. Of these, i-.,44S have
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been issued ; 6,455 were subscribed for, and the balance

of 5,oc» allotted in part payment of the property acquired.

The Official Receiver asserts that no dividends have been

paid, the operations of the syndicate having been con-

ducted at a loss, and the shipment of phosphate appears

to have greatly decreased since 1891, and latterly no
business has l>een done. The unsecured liabilities are re-

turned in the accounts at £j,~9S, against assets ^^'1,538,

the total deficiency as regards contributories being

;£^i3,7oS. The failure of the syndicate is attributed to

the low state of market values and inability to discover

phosphates at the mines in sufficient paying quantities.

Alberta Railway and Coal Company.—The Trustees,

Kxecutors and Securities Insurance Corporation announce
that they have received instructfons to pay on the 1st of

Februar)- ids. per cent, on the 6 per cent, mortgage de-

bentures of the Alberta Railway and Coal Company. It

will be recollected that in 1891 an arrangement was made
for the payment of interest on these debentures in 1892,

1893 and 1S94, partially in cash and partially in bonds of

the Lethbridge Land Company, Limited. Engagements
under this scheme were duly met in 1892, but in January,

1893, when ij+ per cent, should have been paid in cash,

and I '4 per cent, in bonds, the only payment was £^ 9s.

in Lethbridge Land Company's bonds for each £^ coupon.

On July 1, 1893, no payment whatever was made either

in cash or bonds, the bondholders having agreed that net

earnings to July l, 1895, should be applied each half-year,

as far as they would go, to the payment of the coupons
maturing at the end of that half-year, this system to be

pursued until luly I, 1895, when coupons then falling due
are to be paid in full, all arrears to be met out of subse-

quent earnings. The payment just announced of los. per

cent, is therefore in respect of the earnings of the half-

year ended Decemiier. We understand that the company
has receive<l satisfactory news as to the earnings of the

railway in the second half of 1S9 ^ while the coal sales

are also increasing.

The Harrison Mining Company, Ltd., is applying

for charter of incorixiralion under the Companies Act of

New Hrunswick. Authorized capital : $200,000, in shares

of $10 each. Chief place of business to be at Fairville,

Parish of Lancaster, St. John County, N.B. The direc-

tors are \V. Wheeler, .St. John, N.B. : Cyrus W. Davis,
Waterville, Maine, U.S.A. ; E. C. Elkin, St. John

;

M. S. Beach, .Silverton, Colorado, and C. T. Bailey, St.

John, X.B.

The Kootenay & Columbia Prospecting and
Mining Co. —Al the annual general meeting held at

their otiices in Ottawa, on 19th ulto, the reports showed
that notwithstanding the depression in the sdver market a

salisfactorybusiness had been done, the fine quality 1 if ore
mined having brought good returns. Work will be pursued
vigorously during the coming season. The following

directors were appointed: Archibald Stewart, Hector
McKae, S. H. Fleming, W. A. .Mian, and G. I'. Brophy,
all of Ottawa.

Intercolonial Coal Mining Company Ltd.— The
annual general meeting of sharehulder^ will be held at

the offices of the company in Montreal, on 7th .March.

Cumberland Railway & Coal Company, Ltd.

—

The annual general meeting of shareholders was held at

Montreal, on 14th instant. The old board of directors

was re-elected.

Ledyard Gold Mines Company, Ltd.—A company
is being incorporated under the name of "The Ledyard
Gold Mines Company, Ltd." to work the gold veins on
east half Lot 19, in ist Concession, Belmont, Ontario.

Shaft No. I is now being continued, and it is intended to

sink 100 feet in depth. Arrangements are being made to

put in a Huntington mill, which seems well suited to this

ore as it contains a good deal of sulphurets which will

have to be concentrated.

The Armstrong Lime Company has been formed
in New Brunswick to purchase from the owners all right

in the trade mark "Green Head Lime" and to take
over and carry on the business of manufacturing lime,

owned by Messrs. J. and F. Armstrong.- Head Office :

Green Head, Parish of Lancastor, .St. John County, N.B.
Capital, $60,000, in shares of $100. Directors: T-

Armstrong, F. Armstrong, F. W. Armstrong, and J. A.
Armstrong of Green Head, and J. G. Armstrong of
.St. John, N.B.

The Strathroy Oil Company, Ltd. has been incor-

porated in the Province of Ontario, to carry on the
business of producing crude petroleum oil, etc., in the
Township of Enniskillen, County of Lambton. Author-
ized Capital, $100,000, in shares of $100. Directors:
G. A. McGillivray, London^ D. B. Lindsay, and Chas.
Grist, Strathroy, Ont.

The Londonderry Iron Company.—The sixth annual
meeting of the Londonderry Iron Company, Ltd., was
held at their office in Montreal this month, when the annual
•report for the past year was submitted and adopted. The
following board of directors was re-elected : Lord
'T',unt Stephen, Sir Charles Tennant, Bart., Hon.

Donald Maclnnes, A. 1'. Paterson, John Turnbull, A. S.

McClelland, and R. MacD. Paterson. At a subsequent
meeting of the directors A. T. Paterson was re-elected

president and managing director ; Hon. Donald Mac-
lnnes, vice-president; J. Fhymister, was appointed secre-

tary, and F. C. Budden, treasurer.

Broad Cove Coal Company, Ltd.—This company
has been incorporated by Act of the Legislature of Nova
Scotia, to mine and deal in coal, coke, ironstone, copper,
manganese and other minerals in the Province of Nova
Scotia. Authorized capital, $3,000,000, in 30,000
shares of $100. The principals are : W. P. Hussey,
Danvers, Mass. ; W. H. Munroe, Edgarton, Mass.; John
V. Payzant, Halifax ; W. H. Wiswell, Halifax ; and the

Hon. J. M. Raymond, Salem, Mass.

Caribou Gold Mining Co., Ltd.—Incorporated under
Act of Legislature, N.S., 1894. .\uthorized capital,

$200,000, in shares of $1. The principals are : James
T. Burgess, J. B. Neely and Walter H. Covert, Halifax.

Formed to operate in Nova Scotia.

Golden Lode Mining Co., Ltd.—Authorized capital,

$30,000, in shares of $100. Formed to acquire gold

areas at Mount Uniacke, Halifax County, or elsewhere in

the Province of Nova .Scotia. Principals: A. M.Jack,
Henry Bell and A. A. Hayward, Halifax.

Tudor Gold Mining Co., Ltd. —Authorised capital,

$100,000, in shares of $10. Principals : James C.

Ayer, New \'ork ; Frederick Taylor, Lowell, Mass. ;

Sydney W. Thurlow, Lowell, Mass. Formed to operate
in Nova .Scotia.

Cochran Hill Gold Mining Co., Ltd.—Authorised
capital, $500,000, in shares of $1. Principals: George
Clark, D. F. ()uigly, J. B. Neily, J. T. Burgess, A. P.

McQuarrie, .Alfred G. Cunningham and Walter G.
Brookfield, Halifax. Formed to operate in Nova .Scotia.

Pictou Development and Mining Co., Ltd.-
Authorised capital, $100,000, in shares of $1. Principals :

Wm. McKenzie, Thos. Tanner, C. L. Rood, Alvin J.
Craig, Pictou, N.S. ; George A. Pyke and Hugh I). Mc-
Kenzie, Halifax ; and D. G. McDonald, Elmsdale.
Formed to operate in Nova Scotia.

North American Gold Co., Ltd. - Authorized
capital, $250,000. in shares of $50. Principal : .Adams
A. Mac Kay, Halifax. Formed to operate in Nova
.Scotia.

Victor Gold Mining Co., Ltd.—Authorized capital,

$200,000. in shares of $1. Principals: Jas. P. Burgess,
A. G. Cunningham, George S. Campbell, W. G. Brook-
field, A. N. Whitman, Halifax. Formed to operate in

Nova Scotia.

Northumberland Coal Co., Ltd— .Authorized capital,

$250,000, in shares of $10. Principals : Thos. V.
Wentworth, Charles D. Ross, New York; John E. Marsh,
St. John ; Herman D. Walhri<ige, Washington ; John
O'Connell, New ^'ork : J. G. Blanchard, New \ ork ;

F. V. Wedderburn, Hanq^ton. F'ormed to operate in

New Brunswick.

ONTARIO MINING ASSOCIATION.

Successful Meeting at Sudbury —Some of the

Papers Read.

The annual meeting of the Provincial Mining Asso-
ciation of Ontario was held at Sudbury on Wednesday,
14th inst. Amongst those present were : C. F. Farwell,
.Sault Ste. Marie ; R. McConnell, Maltawa ; W. J.
Miller^ Thessalon ; W. McVittie, T. Roberts, White-
fish ; Mayor O'Connor, ex- Mayor Fourniee, J. B. Ham-
mond, A. McCharles, J. R. Gordon, C. E., Geo. Mickle,
M.E., L. V. Rorke, D.L..S., R. W. DeMorest, D.L.S.,
W. A. Quibell, P.M., Jas. McCormick, M. C. Bigger,
Dr. Struthers, F. Cochrane, Dr. Howey, J. W. Evans,
M.E. , T. J. Ryan, Geo. Tuddenham, A. H. Smith, A.
W. U'olter, Jno. Frawley, Dr. Mulligan, Rev. W. K.
Shortt, R. T. McEwan, G. W. Jackson, P. Maloney, D.
L. McKinnon, ]. W. Edwards, A. Ferris, S. E. Wright,
A. Paul, A. Mclntyre, Dr. Arthur, F. Sinclair, M.
McCormick, W. Holditch, B. Washburn, D. Baikie, W.
J. Ford, S. B. Eyre, P. McGregor, R. Ross, J. Bald,
Wm. Chalmers, R. Martin and J. B. Veach.

Election of Officers.

The following officers were elected.

J. B. Hammond, Sudbury, Presidenl, re-elected.

Rinaldo McConnell, Mattawa, rst Vice-President.

John McKay, Sault Ste. Marie, 2nd Vice-President.

George Mickle, M.E., Sudbury, Secretary.

R. W. DeMorest, Treasurer.

Ontario Mining Law.—Resolutions Passed.

1. That all royalties on minerals should be abolished.

2. That all applications for mining claims should be
null and void at the expiration of sixty days, including

all present applications in the Crown Lands office.

3. That any person, by paying the Government $1 an
acre within sixty days for any mining claim taken up by
him, and expending $2 an acre in developnient work
within two years from the date of application, should be
entitled to his patent.

4. That there should be a local office in every raining

district to give all needed information tu prospectors and
others about mineral lands, and to record claims in, the
same as in British Columbia.

5. That this district being the principal mining centre

of the province the mining inspector should have his

headquarters in Sudbury and be a practical mining man.
6. That the Ontario Governtnent should do everything

in its power to promote the opening up and development
of the unsettled portions of the province, by giving liberal

assistance to railways, colonization roads, and otherwise,

as the best means of preventing the exodus of our young
men.

7. That the members of this Association use their vote
and influence to elect only such candidates as will pledge
themselves to support whatever party in the Legislature

will endeavor to carry out the wishes of the Association
with regard to a proper mining policy.

President's Address. —The Desirability of Indepen-
dent Representation for the Mining Districts of
Ontario.

Mr. T- V,. HAMMOND.—The members of the Pro-

vincial Mining Association and Gentlemen. In choosing
the subject just named as the basis of this paper, I have
been guided by the consideration that we are here not

only as members of this Association, but as citizens, alive

to the importance of doing all in our power to aid the
development of our mining districts. The whole Pro-
vince and our fair Dominion as well, will share our
prosperity if we succeed in doing this. I shall first recite

a few of the most important ways of doing this, and pass
next in review a few ways of not doing this, and conclude
by a comparison of these ways.

In stepping aside in the course of this paper to consider
briefly the industries of the district of Nipissing and
Algonia which must go hand-in-hand with our mining in-

dustry, (I refer to our timber and agricultural resources) I

am guided by the same consideration, that it is highly proper
even from the special view of one who is a member of
this Association, merely that such a one should be in-

tensely interested not only in mining affairs but also in

all matters touching mining aff^airs, to say nothing of our
privilege, nay, our duty in looking as interested citizens

after our welfare from this higher ground.
Upon the principle then that we are studying, not only

our own personal interests, but also those of our neigh-
bors and those who may be induced to unite their efforts

with our own, in what way can we aid for instance, the
growth and develo[)ment of our New Ontario ? We will

all agree that, as an acconqolished fact, the existence of
the Canadian Pacific Railway, opening up to us as it

does nearly all the settled parts of Canada, the United
.States and even distant countries across the seas, giving
us outlet and inlet at all times for all purposes, is the
greatest lact and factor in our development to-day.

Were not such a road here in operation, who would think
of spending time, energy and money in such an inac-

cessible portion of the Dominion as this would then be }

What mine would be worked, how many settlers would
we have, how much more difficult and expensive would
be the vast operations of our lumbermen in these dis-

tricts? Therefore, the patrons of industry on this one
point, to the contrary notwithstanding, no one here who
has spent months and years in seeking out our natural
resources in our forests, hundreds of miles away from
more thickly settled portions of Ontario, will for a moment
deny that we have in these districts elbow-room for

millions of people, at present locked up for the lack of
means of inlet and outlet, except for a few miles each side
of the line yet built in this vast country. In the interest

ol laying bare and making accessible the more remote
parts of these districts and in aiding the discovery and
utilization of illimitable resources, we are here to advocate
the right and advisability of our Governments to grant
liberal aid in donations of land or otherwise, towards
promoting the building of such railways. Our most
hardy prospectors tell us of large deposits of mineral and
fine reaches of good land far to the north, east and west
of this town. How long are they to remain untouched ?

Until they are reached by railroads. A rich mineral
country is reported to the south of us from Georgian Bay
northward. More railroads are needed in the .Sudbury
district. What can we do with the best nickel, copper
or iron mine twenty, or even ten miles from a railroad ?

We must have live men, devoted men, well posted men,
energetic men in the Dominion Parliament and Provincial
Legislature who, bound by no party chains, study our
interests and press our interests in this and all other
respects from the .sole standpoint of country first, and we
can aid the country by sending such men to our houses
of parliament. There is no way we can help .so much.

Second only in importance to such a railway policy is a
policy developed into sinqjie, comprehensive and effi-

cient laws regulating and inducing the thorough develop-
ment of our natural resources as regards mining, agricul-

ture, and the utilization of our forest supplies. That
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wise legislation is needed in these respects has never heen

in dispute, and that it is needed now more than ever

before is admitted on all han.ls. Vet what .lo we see but

waste on the one hand of the precious supply of pine,

irritating and worse than useless restrictions in our mining

law and on the other, whole tracts of country withheld

from both prospector and settler ! Do these things aid

the development of this country ? Where are our supposed

representatives? ^Yhat are they doing to ac! in this way ?

They are party men, perhaps, but not men for this

country. Ag^m 1 ^ay, having given them fair trial and

found them wanting, we must send down only men

pledged to country first. We can do this, and so help

our country.

Is it right to have our pine kept from the settler who

spends his time and tries to made a living in this country,

to sell it in large blocks to the highest Indder who then

proceeds lo slash it all down, not even forgetting to take

four and live inch tops of young tree= ? This is a shame .

But I forget : there are but few settlers, and such as lace

such privations only serve to discourage the general

settlement of the fertile valleys of these districts. 1 eople

are starving in all our cities, and there is plenty of good

land up here, but the government must have the ready

cash for the pine at any cost. And how is it that we see

so little of the hundreds of thousands of dollars got yearly

in this manner from this country expended in opening up

these regions? It is ridiculous. Gentlemen ! \ ou and t

who are trying to do all we can for this country and to

gain an honest hvelihood from it do not like to see our

resources wasted. We say that this waste should be

stopped Our true representatives will use every efforts

to have it stopped, and to give the settler here rather

than the fat government official, his just share of what he

works so hard for. He has a right t(, this not surpassed

by that of any alien, at all events, and where can we hnd

the craven spirited individual who dares to say it is not a

superior right. Let us send down men who will see to

this matter before it is too late. We are told by some

people who should know better or keep .silent until they

find out the facts, that we have no lands worth speaking

of for the purposes of agriculture in northern Ontario. I

regret to see signs of the spread of this erroneous im-

pression in the second report of the Bureau of Mines.

Dr. A. P. Coleman, Professor of Metallurgy and Assay-

ing in the school of Natural .Science of Toronto, in a

paper contributed to that report on Ontario's Mineral at

the World's Fair, page 185, says : " The Laurentian and

Iluronian country in'the greater Ontario to the north and

west was non-existent to the hard working man of the

south except as a region of barren rocks and muskegs,

where you might get some good pine lumber if the fires

had not destroyed it, hut that was worthless otherwise

because you could not farm it. In spite of its immense

area Ontario has reached its limit of rapid advancement

according to old methods, and yet its people are afraid to

venture on new and risky enterprises to develop the

richness of th- mining country to the north." After

citing the former failures in the Madoc region some

twenty years ago, where now again, however, gold

mining is being actively pushed, he closes the paragraph

with the remark that "for some time to come we may
expect Americans, Englishmen and everyone else except

Canadians to develop and profit by our mineral resources

until we have time'to learn from them and gather the

knowledge and courage to do our own mining and

smelting." As regards the first part of the quotation, a

little more study on the ground would show the gentleman

that there is no reason whatever, under a continuation of

the fostering care, encouragement and supervision given

the farmers to the south of us, why settlers up here in

Nipissing and Algoma should not prosper as well as the

settlers below did under similar circumstances. The fact

that hundreds are comfortably well off here already in

spite of drawbacks not suffered by earlier settlers in

southern and eastern Ontario, is sufficient proof of the

fertility of the soil (which is already estimated to amount

to from ten to twenty-five per cent, of the total area) of a

generous climate and of the capability of the pioneer to

adapt himself to both. The gentleman evidently did not

see the potatoes grown in Algoma which took the first

prize at the World's Fair ! The latter part of his remark

I shall deal with later on.

Again, what provision under the present timber policy

is made for mining purposes ? The lumberman and the

mine owner are both seen racing for a tree, and the first

man gets it, with this difference, that should the miner

appear first on the scene, his uncut store is rudely seized

by the second man, no matter how hardly pressed the

miner may be in the present or in the future for the

timber and wood standing on his claim. Gentlemen, I

must blush for such a policy. Nor am I joking when I

say that the question of fuel here is a burning one. But

when has this not been so ? Again, all mines and mining

and smelting plants need, and must have large quantities

of good sound timber, such as is fast disappearing under

the present plan of operations, whereas not one tenth of

our mines, even as yet found, are yet in operation, nor

will be for years under our present law. Observe what
an item of expense the getting out of wood already is,

what branch lines of railway and numbers of wood trains

must be utilized. These are facts which must be met and
provided for by every mining company. When a pro-

spector pays for a mining claim his right to the pine and
all other wood on it should be strictly protected. It may
be that for years it will not be used, but he has the first

right to it on fair terms. Are our repre.sentatives repre-

senting and urging that right with might and main ? If

not, what are they representing? Perhaps the word is

rapidly losing its meaning altogether. Think this matter

over, gentlemen. We can help ourselves to our rights by

settUng up this country with farmers and miners, and by

sending good men and true, who are not fighting party

battles, to our houses of parliament, to see that we get

those rights as inhabitants of this country, or know the

reason why. We have responsible government in the

country, and we fail of our duty when we fail to see to it

that it is responsible. , •

1

Now, as to our present mining law. A residence 01

nearly five years in these districts has enabled me to make

a few observations and get at some facts w;hich I now m-

tend to present to you. For the first time during all

these years I shall request your indulgence for introduc-

ins: my personality with that of others m the following

account of a serious struggle with our legislature in

Toronto with reference to those laws, a struggle that is

not yet ended by any means, but which is to be continued

until we have secured a just measure for mining lite—not

death. 1 . . . •

The discovery of nickel ore in large quantities in associ-

ation with the copper ore, of these districts, has drawn

here a large number of people who, upon exploration,

bought mining lands in the laudable hope of thereby

bettering their fortunes, myself amongst the number.

Coming here in '89, when prospecting for mineral was

still the rule amongst energetic men, young and old, t

ioined in aiding and prosecuting this important work. In

the latter part of 1890 I was in New \ ork advertising

and negotiating the sale of a large and valuable mining

property in the district, when, on reaching the line at

Prescot't, on my return, I learned that the Ontario Gov-

ernment had just withdrawn from sale all mineral lands

for some forty or fifty miles east and west of this town

(.Sudbury), two of my own claims included. I could

hardly believe my ears. I telegraphed right and leit. It

was too true. I tendered the purchase money m person

having received no notification of any such intended

action, and for the further reason that the claims had

been located but a short time before. The money was

refused Thus, without warning, we were left in the

dark for months, some for a year. Meantime, there was

aeneral consternation and much bitter and distrustful

feeling throughout these districts. This feeling culniin-

ated in the convening of a mass meeting here by our then

reeve Mr S. Fournier, the outcome of which was the

sending of a delegation to Toronto to present an address

drafted at that meeting, embodying the opinions of min-

ing men and prospectors in the Sudbury mining district

on questions of vital importance to them. The fate o

these people was felt to lie in the hands of the Provincial

Legislature. The deputation was composed of Messrs

Stobie, Fournier, O'Connor and Ryan, and was sent

down early in March, '91. A back-set in our develop-

ment was feared, and as the sequel only too well proved,

it was rightly feared. Mining and prospecting here, as

Father Taylor described the state of religion m a certain

town, has been looking up ever since. \ ou may have

heard that this good man once went to a conference at

which his ministerial brethren compared notes as to the

state of religion in their respective parishes. Presently

he was called upon to report for a town in which he had

lately been laboring—a town somewhat noted for the ow

state of religion in it. "Oh," said Father Taylor

" religion is looking up there." The answer occasioned

much surprise. •• How is that?" inquired the leader.

"Is there any ge. eral awakening in the church?

"No" "Any special interest on the part of those

outside the church? " " No. " "Well, then, what do

you mean when you say that religion is ' looking up

there'" "Why," said Father Taylor, dryly, "religion

is flat on its back, and it has to look up if it looks any-

where." ^ ... , ,

The deputation asked for the first privilege of purchase

for thirty days only; that a prospector by right of dis-

covery and paying a fee of $S be allowed to hold 80 acres

one year on doing $100 worth of work, with the option

of purchase within a year ; that the territory withheld

from sale be declared a mining district with a local office

at Sudbury ; that prospectors be thus encouraged to dis-

cover minerals. The document went on to state that

sellint' mineral land as limber land was sold would dis-

courage actual workers, and lead to locking up the country

by monopoly ; that a royalty on ore, or an increase in the

price of land would also tend to limit the number of those

engaged in the work and thus check development ;
also

that much of the mineral development in many states of

the union was due to the fact that the above-mentioned

recommendations were in force. Mr. Stobie advocated a

school of mines, supported by Mr. O Connor, on the

ground of the Government's being able to smelt ore tor

small producers who could not purchase smelters. Mr

Conmee thought such an institution could be made selt-

supporting. Mr. Stobie showed that ore had to be sent

abroad for treatment and report. Mr. Ryan called

attention to the successful operation of schools of mines

in the United States. These suggestions doubtless got

Mr Mowat's most serious consideration. I next notice

the action during that same week of the geological and

mining section af the Canadian Institute m advocating a

Provincial Department of Mines, and calling a meeting

for the ^ I St of March to consider measures for the advance-

ment of the mining industry, and the advisabihty of

establishing a Provincial Department of Mines. Ihe

arrangements were in charge of a committee composed cf

Hamilton Merritt, George Mickle, Allen McDougall,

Arthur Harvey, R. Clougher and R. Dewer. Rumors of

royalty were in the air. The convention took place and

waited upon the Ontario Government on the third day

with resolutions advocating a Department of Mines, a

provincial museum, the pushing of surveys, mining edu

cation, local agents, right of staking out, development

work, sustaining of the price of mining lands, aids to

roads and railways and emphatically pronouncing against

all provincial taxation in the shape of royalties and ground

rents. Mr. Mowat replied that he thought it would be

found before the session was over that the Government

had taken all the matters brought to their attention into

consideration in the regulations they would submit to the

House. The Dominion Government was also memorial-

ized to do for the Dominion what the Royal Commission

had done for Ontario, to see to the lowering of rates on

ore railways, and the belief expres.sed that a free market

for mining products would be of advantage to both

parties and greatly tend to the development of the mineral

resources of Ontario. Mr. F. L. Sperry was the .special

representative of Sudbury on this occasion and a member
,

of the committee on resolutions.

We come now to the mining bills early in April, wherein

we face royalty, agreed to by both polilical parties ! .

There was considerable excitement in Sudbury that Friday

evening. A meeting was held, and Messrs. Ryan, Skyn-

ner, Hammond, Sperry, Pings and Fournier were ap-

pointed a committee to draft a petition and have it

circulated as widely as possible. At a public meeting on

the Monday following the following resolutions were unan-

imously passed : Ttiat in the opinion of this meeting the

proposed royalty of 3 per cent, upon the output of our mines

imposes a heavy and unequal burden upon such mines as

shall be discovered in the future, and would stop the

further development of this important industry ;
that the

prospectors will be obliged to stop work, as the most

valuable mine would be unsaleable under the proposed

royalty ; that copies of the.se resolutions be sent to our

representatives at Toronto, with the supplement of the

Journal, with the request that they will support our views

by every legitimate means in their power, and if they are

unable to do that, in the opinion of this meeting that they

no longer have our confidence, or are fit to represent the

mining districts ; that copies be also sent to the Toronto

Board of Trade, with the request that they will use their

influence to have the royalty clause eliminated. The

township council also held a special meeting at which a

resolution moved by Mr. O'Connor, seconded by Mr.

Anctil, was passed, that the royally clause, in the opinion

of this council, would be detrimental to the interests of

the Sudbury district, that it will frighten away capitalists

and will prevent them from doing any work to further

develop the mining industry of this district which needs

all the help and care that the Government can bestow

upon it, and humbly praying the members to remove said

I may state that I found no difficulty in getting the

supplement of theJournal well filled with able letters on

this subject. We had six twenty inch columns of them

contributed by John Hall, W. J. Skynner, James Stobie,

F L Sperry, R. W. DeForest, Stephen Fournier, Alex-

ander Paul, J. R. Gordon, C. A. Russell, A. McCharles,

A. Hoffman Smith, J. H. Babcock, W. Canning, and

myself, not forgetting a vigorous editorial by the editor,

T. A. Orr, and' I took copies for each member of the

Llouse and for general distribution to the press and Board

of Trade of Toronto, saw them faithfully put on each

desk in the Assembly Hall and I may add well read by

the members. Mr. Conmee gave me valuable assistance

in this matter. A large deputation waited upon the

Government that week, and I had the pleasure of remind-

ing the Attorney-General amongst other things, that if

ag-riculture needed and obtained help from his Govern-

ment, I claimed that mining requires even more assist-

ance since we could not grow mineral, once gone, gone

forever, and the mine so much the poorer. Mr. Conmee

predicted a serious reduction of the revenue of the Gov-

ernment from the lands should the royally clause stand.

This prediction has been amply verified. Mr. McKellar

said that the royalty imposed in 1 868 had to be repealed

in 1869 because it put a stop to mining development ot

every kind. Mr. Mowat said : The subject is an im-

portant one. It has received a good deal of attention

and it will continue to receive attention until we make up

our minds what it is best to do. What did they do ?

They disregarded us all and imposed the royalty. Stock

in the town of Sudbury took a heavy drop that day. We
had been snowed under by over-selfish farmers, lawyers

and doctors in the House. The prices of land ranged

now from $2 to $4.50 per acre. True, we wrung from^

those people some trifling concessions. A seven years

respite was held out, or four years if rich in nickel. The

royalty was to be calculated upon the value of the ores at

the pit's mouth. I shall not soon forget Mr. Hardy s

attitude in this whole matter and in insisting that four

years was enough for nickel. He may be a big man, but

he is not big enough for this country.
. o j

We presented James Conmee with an address in Sud-

bury for the brave fight he made in our behalf early in

May 1891 Our own representative was both in it and

"not in it." He was for the royalty. A Bureau of

Mines was established, and a man by the name of Mr.

Blue, a gentleman not eminently known to our mining

public as a mining man, was appointed director. It was

a blue outlook all around. And so things drag along till

the 7th of October, when the Sault Ste. Mane Board of

Trade called a convention of all parties interested in

mining to be held in that town on the 7th, 8th and 9th

of that month. A series of eleven questions touching our

interests was issued throughout the province, and many

answers were obtained and read at the convention, which

was duly held. Sudbury was represented by Messrs.

Stobie Hammond, Orr and Flolditch. This convention

was largely attended and was of a most interesting
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character. A full dozen of resolutions, incluiling a re-

quest that we be properly represented at the World's Fair

was passed, and thereupon was formed the Provincial

Mining Association, whose constitution and by-laws lie

now liefore you, and whose aim it has been and will be

to know no party as an Association, to do all in our

power to advance the mining and prospecting interest of

this country, and to offer a bold and united front to all

oppression. Our work during the past two years will be

fresh in vour memories, and though not yet crowned with

success, never before have we liad such golden oppor-

tunity to speak and act, each man of us, by our ballot, in

upholding a platform we have conceived to be in the best

and truest interests of our country.

I m.ay, however, be allowed to recite briefly how, at

the next meeting of the Ontario Legislature, we asked

some assistance in connection with a customs smelter

we endeavored to float, and the establishment of a

governn.ent laboratory in connection with it ; how we
were refused, although the Toronto Board of Trade sup-

ported our claim ; how a mining ieputation consisting of

Messrs. John McKay, Thos. Marks, J. J. .Skynner, T-

Bawden, Dr. .A. S. Thompson, .Arthur Harvey, T. D.

Ledyard and .-Mdcrmen Leslie and McDon.ald of Toronto,

introduced by Dr. Conmee, waited on the Ciovernment

on the 8th .March, 1892, ami presented a petition asking

in strong terms for the repeal of the royalty, and
for the establishn)ent of schools of mines ; how
vigorous speeches were made in support of the petition by

Dr. Thompson, Mr. Marks, .Mr. Harvey and Mr. Mc-
K.ay ; how >'r. Hardy supported his policy of royalties;

how the proposed l.Tlwratory would cost $3,ochd, and the

officers in charge $3,000 more ; how these gentlemen
were dismissed with the everlasting promises of considera-

tion ; how the charter of the Customs Smelting Co.

(Ltd.) was issued; how thousands of dollars are sub-

scril)ed to the purchase of its stock by the poor of Sud-

bury ; how capitalists and that for us good-for-nothing

Ontario Government are still frightened ; how Hardy
propi")ses amendments ; how certain people hate to con-

fess that they were wrong ; how the value of ore is now
calculated (Heaven knows how) at the pits mouth, less

the cost of labor and explosives for mining and raising it ;

how nickel is tinally put on the same basis as other ores ;

how fifteen years respite is allowed in certain cases ; how
the prices of land are again changed, ranging froin $2 to

$3.50 per acre ; how a scheme for leasing lands is intro-

duced : how we are not quite certain that it is much
patronized even at the rate of $1 per acre for the first

year : how, in view of all our <liscouragements we decide
\

not to ask for any further subscriptions to the stock of the I

Customs .Smelter (.\pril) ; how great was the failure of

the new mining law : how capital continues to give shifty 1

mining legislation a wide berth ; how we try to make the

l>est o( it ; how (Quebec lakes back water on questions

relating to royally ; how we try to induce Canailian

capital to lead the way ; how whole townships arc with-

helil from sale ; how Mr. Blue takes up the cudgels in

defence of the Government ; how our Association sends

twelve more questions through the country (.Sept., 1892) ;

how we spend hundreds ol dollars a year and one year

after the other in trying to sell goo'l properties at reason-

able prices without success ; how the two or three com-
panies here are clearing from one hundred thousand
to two hundred thousand dollars a year working on a

very small scale ; how some of us that are not in it and
can see or make no chance of getting into it, have to

starve or leave the country ; how $2,308,475 was realized
'

by the Ontario Government at a sale of timl>er limits in
|

these districts on the 13th of October, 1892 : how un- 1

likely it is that very much of that $2,308,475 or of the !

many other minerals taken out of this country by the
i

Ciovernment will ever be returned to it ; how the Algoma
Land and Colonization Co. tries to settle .-Mgoma ; how
nickel is raised in the estimation of the nations ; how Mr.

!

Blue and .Mr. Stobie get along ; what efficient aid the

Sudbury Joiirual gives us: how the fur flew as our Mr.
McCharles and Blue had their set-to ; how Mr, Clemow
spoke out in meeting on the unrighteous timber policy of

the Government ; how Hammond wanted nickel-steel

produced in Canada ; how Mr. Stobie and Mr. Hardy
had it out ; how we met in Sudbury on the 17th of
February, 1893, what we did ; how the Internal ionnl

.Mining Convention in .Montreal came off ; how the
|

royalty was sat u|.>on, Mr. Lin ("ameron, a .Scotchman i

managing a mining company in the Sudlmry district t(j
j

the contrary notwithstanding ; how a certain discussion

at that convention elicited the fact that .Mr. Blue had
|

"changed his mind,'' but without assigning his reasons
since pronouncing so strongly against royal'y in the

report of the Royal Commission : how our petitions take
in the country ; what extracts from the Report of the

Royal Commission we circulated ; how anothei" Customs
Smelter fails to float (.April, 1893) : how our petitions are

reported as gone astray in Toronto ; how Mr. McCharles
continues to keep his end well up through it all in spite

of everything; how Mr. Hardy claimed that he did not
have information en(nigh to aid a custom smelter, and
that such a course would compete with private capital,

forgetting the policy of his government in supporting
m<xlel farms and cheese factories in direct competitio',

with, but for the benefit of the farmer as the other would
l>e for the miner and smelter ; how Hardy said t'jat the
people need not expect smelting works unless '.hey sent

Government supporters to parliament ; thus t/iflihg with
this imp)ortant question ; how Sir Oliver writes Ham-
mond that 'he Government's mining pol'.:y would be an-
noi:nr(>d before the Hrjuse closed OTay l8lh, '93 ; how
ihi^ '.vas not done; how Mr. M^.rediih wakes up and
' ' ' 'fi'- ^/••';rnment with delaying the matter in order

to use their mining policy at the next election ; how we
conclude that we need not ask that government for assist-

ance ; how we begin to feel as if we had better take the

matter into our own hands and put in men who will do
sotnething for us besides building fine places to sit in at

the expense of this country ; how Conmee criticised, in

the House and out of it, Ontario's so-called mining policy;

how it is reported that Messrs. I-ong, Stratton, Brown,
Proctor, Ireland, Jones, Dunstan, Cheeseworth, Ann,
Hilyard and Hunter, get Conmee to preside at the

organization of a society to be called the Ontario Mining
Association (June, '93) ; how Rat Portage's petition to Sir

Oliver in the .August or September of '93 looks as if we
might have drawn it up ; what we did at the " Soo " on

the 4th of October last ; how two representatives of

large English capital are bluffed by the royalty clause at

Rat Portage ; how we now have the government between

the devil and the deep sea.

But enough of this, gentlemen. I come now to the

consideration of this (pieslion from a different side. What
induced the government to act thus? What has their

action amounted to, or how benefited any part of the

Province ? .And how is this state of things to be

remedied ?

The inducement could only be, and undoubtedly was,

revenue, direct provincial revenue. This can be derived

by a fixed price for the sale or lease of mining lands, by

royally, or by both. The (Government took what

appeared to be the most direct way, and said "both."

.A more miserable failure was never known. The revenue

from Nijiissing and Algoma from mining lands in '92 was

less than 6,000 ($5,921 and from Rainy River, Thunder
Bay and elsewhere, less than $10,000. The paltry sum
of $15,273, gentlemen, is the total revenue from mining

lands in "92 I The monthly expenses alone, in any ordi-

nary mining company in operation easily amounts to more
than that. .Alas ! our predictions were only too well ful-

filled. I suggested to the .'Vttorney-Cleneral and his

advisers in this matter, before that Act was passed,

another—the indirect—way of enriching the Province as

a substitute for government royalty, fearing that a fixed

or clumsily alterable per cent, imposed as royalty, would

deter capitalists, on whom we had to rely, from embark-

ing in the venturesome operation of mining, and that if

such proved to be the case, the revenue to the jirovincc

could only lie an imaginary one. The absence of royalty

then, would l)e an added inducement to capital, of con-

siderable power in establishing new companies and push-

ing development and manufacture in this country to the

limit of the demand.
Prices would come down as a result of keen compe-

tition and improved proces.ses, the demand would increase

immensly, and the result would he that such a vast

amount of work and sup|)lies would be needed at each

mine in ojieration that ten thousan<l-fold more benefit

would l)e derived by the country at large in furnishing

labor and supplies, and from the finished product, than

from any amount of imaginary royalty. Besides which,

under this plan, each man in connection with the

industry, and there would be thousands of them, would

handle his own money and stand a good chance to be al)le

to pay the tax-gatherer. Thus you get both direct and

indirect revenue, instead of losing 1)Oth : should royalty

kee|5 or help to keep our mineral under the ground. Capital

is like quicksilver. If you make a grab for it you will get

very little. Make trenches and channels for it to run in

and you can lead it anywhere and make it do almost any

work you wish. There is one case, however, in which

the gralibing process would work. .Should our resources

as a country bt- taxed to the utmost to supply the demand,

you could ask anything you wanted and gel it. What is

the chance that this will ever happen? I should say a

man would be safe in stating that there is a very small

chance, if any. Not one in a hundred. We have vast

<iuantities under the old law untouched and doubled in

value by the fact that such bear no royalty. This pro-

duces speculation and little development or selling except

at what some call fancy prices, if the owner so choose.

The capitalist, again, looks at it from the standpoint of

its being a flaw in his title to be forced to the payment

of a fixed government royalty on a properly which may
prove so expensive to work under the law of demand and

supply that the royalty would amount to the interest on

his investment or even encroach upon his capital. A
private royalty, subject to private terms as influenced by

competition, the law of supply and demand and paid as

part of the purchase money, or even as pure royalty,

would be under more control and is not therefore so ob-

jectionable. It is open to negotiation, option, etc., and

the capitalist is able to feel his way.

Again, and this is more general than is suppo.sed, the

unsettled feeling with regard to the stability of our mining

laws, the unequal conditions already obtaining in Ontario,

and the dread of their further complexity and variety have

had much to do with hindering capital seeking mining

investment from locating itself here. The precarious

nature of mining needs added terrors. I leave the further

dis ussion of this part of the subject to other members of

the Association.

Finally, how is this state of things to be remedied ? In

this connection it will not be out of place to glance for a

moment at iron. We have, confessedly, the best of ores,

the Dominion (iovernment gives a bonus of two dollars

per ton on pig iron manufactured in Canada from Canadian

ores, the customs tariff on pig iron is four dollars per ton,

a total bonus of six dollars ]3er ton on pig ir<m. We have

not yet, however, a single pig iron plant in Ontario, but

are still found using imported pig and scrap to the tune of

$9,883,420 in making products worth $23,009,257 ?

How is that ? What are our legislat )rs doing about it ?

Are they really aiding the growth of smelting plants in a

practical business way ? If so, what has it amounted to?

Have they placed sufficient duty on scrap iron ? Have
they guaranteed the bonds of an iron or nickel smelling

company, holding the property as security? Have they

made a loan to a good substantial company on the same
security ? Have they given a cash bonus of even $100,000
to start these great industries? No. They sell our

timber for millions of money, and give us nothing back to

help a community so poor that it cannot even mine its

own ores in creating an industry, and a market that more
than any other, by reason of natural facilities, would fill

this country with population and prosperity. And still

they persist in collecting royalties that are sleeping

quietly under the ground ! "They never think of us or

this country except when they want money
; they sell us

the land at their own prices and turn round and make it

difficnlt for old and new comers to do business by putting

us upon an unequal footing as regrrds titles to our pur-

chases and in refusing our petitions for needed help. We
have got too many party- first men, tinkering lawyers and
good doctors of medicine making our mining laws, and
neglecting the true interests of mining in both houses of

parliament. We can alter this state of things, gentlemen.

We mean to do it. We are going to send down country-

first men. The time has arrived when parly bias disturbs

the financial equilibrium of this country, and hinders its

development.
There is another way we can improve the present state

of mining. We can educate the people of our own
country who have money for legitimate investment in

sound methods of mining and sn^elting. We can en-

courage the formation and working of development com-
panies to search out and test good jjroperties. Such a
company if it finds one good property in seven at an
expense in exploration of $25,000 or $30,000 on each on
an average, will be amply repaid and encouraged to close

the sale and reorganize or expand for mining and manu-
facturing saleable products. We would thus learn to feel

our own strength more, and rely less on outsiders The
dift'erence betweeu the raw an<l the manufactured product

would be kept in this country, as is being so continuously

stated. We would soon hear of nickel-steel being made
in Canada, instead of seeing a .Scotchman's, Mr.
Cameron's, ojiinion, prcsimiably in the interest of a single

company here, spread on the images of the report of

the Mining Bureau ('92), page 148, for instance,

where he says, "I do not know that it would be a

very great advantage to have the refining of nickel

done in this country." The reasons assigned are, that'

wet processes would re(|uire 'the importation of acids,

etc., freight charges on refined nickel for Europe
would be greater (how tnuch is not stated) than on
matte, consumption must increSise first or chemicals

bought as cheaply here as in England or France, the

duty on nickel in Europe, admitting, of course, that tliere

is none in Great Britain, etc. Gentlemen, we have all

the necessaries for manufacturing acids and clicniicals

cheaply in Canada ; we are not confined to wet processes,

as he must know, in producing nickel oxide and nickel

sleel, and it would be well for all such ]K-rsons to know that

we will not stop short of the realization of all this, that the

sturdy sons of Canada refuse to be sat upon by any outsider

or insider, that we are not blustering but organizing our

forces and clearing the road to our work. And if the

Government wants to make money or royalty on mining
lands what is to prevent them from entering the field of

mining and smelting and refining like other people?

They run cheese factories and model farms. As it is

here, they merely survey townships from time to time,

name a price per acre, put on a royally and stand off and
cry quits ! If we have not got the education, as some
assert, why not start schools and smelters that would give

the needed education ? A few years of this kind of work
would furnish a far dift'erent looking yearly report. This
eftort to help ourselves as a jirovince, no matter what
odds we face, will do more lasting good than the mis-

representations of Mr. Archibald Blue and his sneers in

his last Report of the Bureau of Mines at those holders

of mining lands who, after having spent years of time atid

the hardest kind of work, to say nothing ol the expendi-

ture of thousands of dollars of hard cash and running

risks he has not faced now offer mining property for sale

or to come to some arrangement for getting in some
return. Is it for this that he pockets his allowance from
the public funds ? Is this the way to develope this

country? or to bring any credit to himself? Is it

apologists for the tinkered mining laws of party lawyers

that we must have as public servants ? What state of

things is this in our country ? Labor, thank heaven,

will soon be king in this Dominion. The reign of

bluster antl " boodle " is drawing rapidly to a close.

Speaking of the last reijort of the Bureau of Mines, it

is especially interesting to note the cheerful and patrio-

tic, not to say arrogant, style of Mr. Blue's argument.

Take a few of his ideas. He quotes in the foot note to

page 146 from the Ne.w York Eni^ineeriiig and Miiii'ng

Journal of May 13th, 1893, in showing the rapidly in-

creasing demand for nickel for various purposes, as

follows : (read the foot notes).

-Again, on pages 147 and I |'i h: s 'vs : (read marked
portions).

He states, then, in his summing up, in the first ])lace,

that no little misapprehension however prevails as to the

demand for nickel, but he does not venture to state who
it is that declares that there is no limit to the (pianlity

which the markets are capable of absorbing. It would
be highly interesting to know the names of the men who
would make such a statement as that and who have been
so honored by Mr. Blue with his particular notice.
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Again, he is impudeat enough, in the face of the ex-

perience of his government of the last few years, to assert

that those are dreamers who are in just as good a position

to know about this matter as he is and who state that

there have been cause of policy, want of capital and lack

of enterprise in blocking the wheels of progress in the

Sudbury mining districts. But that is not all. Such

men are not only dreamers ;
they have mining locations

to sell. Agan, we are extreme optimists with locations

of unknown value to sell (page 148). That is their

crime ! They .should not have mining locations to sell

!

Again, (page 147),
" There is no hindrance to investment

in Ontario." Again, we consume upwards of 300,000

tons of pig iron every year, and yet. of iron mines there

is not one that is worked, although we have iron mines

in great abundance. Neither is there one blast furnace

to Imelt iron ore, and he winds up by saying that all the

indications point to a steady increase in the consumption

of nickel. Gentlemen, you may easily judge such a man

for yourselves. Then Mr. Cameron is pulled in again,

and in some peculiar way, his statements seem to be

taken at their face value all through this report. I

repeat it, it is a most peculiar thing that this man lately

from the old country and a mine manager for a company

who have no royalty to pay, is so largely quoted to

bolster up a mining policy unworthy of the name.

The eftbrt to help ourselves will be better for us than

clinging to Prof. Coleman's opinion that " for some time

to come we may expect Americans, Englishmen and

everyone else except Canadians to develop and profit by

our mineral resources." This is a most humiliating con-

fession from a Canadian. It has been made by many

Canadians. True, we wish to keep nobody out. They

are all welcome. There is room for all. But we would

be pretty slow and small spirited if we did not find a way

of justly sharing in the credit and profit connected with

this business. Now is the time to strike and to strike

high. Put in men who will see to this.

Finally, more mining schools will aid education.

Cheese factories are good. So are customs smelters.

Mining schools are good. Let us have one here as well

at Kingston. With a customs smelter here running in

connection with a well equipped laboratory and testing

works we may reasonably expect to get upon our feet

without waiting another fifty years in Ontario for others

—

outsiders—to come in, pick up a Utile here and there,

and leave us in our original and fast becoming chronic

condition and disposition of waiters. Our stomachs refuse

to wait any longer.

To close, gentlemen. In pleading the cause of in-

dependence in politics in the interests of this country,

I am obliged to define what I mean by that word. My
definition is simple. That citizen is independent, as I

take it in the poHtical sense, who will prefer and defend

by all lawful and honorable means and put before any

other consideration our cominon country, our comnlon

welfare. Such a citizen is not a party-first man, nor is

he pledged to support any party, nor is he an apologist

for parly straight. What we have and prefer in common
in this way is the basis of our present civilization. We
have not yet fully developed or adopted a higher style

of civilization as citizens of the body politic. Are we
seeking, then, or have we f(nind that common country,

that common conslitution and that common welfare as

determined by the majority of our citizens from time to

time and are we found defending or preferring them, we
are then acting as responsible and independent citizens.

A minority or a majority niay use petitions, moral force,

discussion, education, criticism, reason, appeal, organiza-

tion, in a word, agitation (small shot, but plenty enough

to bring down game) for pressing what seems to the

individuals composing that minority or majority to be

legitimate claims, and may also try by all lawful and

honorable means, for example, by representation in the

common councils of the country to have laws limiting

their right to common existence and common welfare

altered or repealed, or may try by the same means to

have laws passed which they believe would advance 01

protect their interests ; but that minority or majority,

whether entirely composed of responsible citizens or

otherwise, has no other rightful means of redress. The
ballot is the independent man's bullet.

A true friend of his country is first and foremost a

citizen and has a perfect right to speak and act upon
equal footing in this country with any other citizen in

that capacity in the political field. Upon this field we
may all meet in the common light of the sun. As to

matters affecting the relation of man with his Maker and
his religious belief, our constitution requires and demands
the utmost freedom in the interests of peace. This is not

a political relation or a political union, and is not a

question of majorities or minorities. It has nothing to

do with politics. We can, then, only have political in-

dependence by being bound together by majorities for

the common welfare. When political parties or individual

representatives fail to represent the common interests

they fall to pieces or are replaced, and reconstruction

takes place in the interest of that welfare ; but we sow
the baneful seeds of discord and confusion and destroy

the purpose for which our constitution was set up when
we fail to observe as a rule of action the vast difference

which exists between our political union and our con-

nection with our Creator.

Thanking you gentlemen for this hearing, I take my
seat.

A New Method of Mine Models.

Mr. J. W. EVANS, M. E.—In this paper I wish to

touch briefly on methods of representing our nickel de-

posits which will give every one a proper conception of

their nature and extent. The method on which I wish to

touch particularly is that of representing them by com-

plete models— made from plans and profiles to a conven-

ient scale and having ore and rock accurately shown as

they occur on the ground. The method of working is as

follows :
—

A survey is first made of the property, parallel lines

being laid out along the whole deposit from 15 to 25 feet

apart, according to the nature of the ground. These are

chained and stakes are planted at given distances on ea.ch

line. Careful measurements are then made to establish

the exact positions of ore and rock, both on the surface

and in any test pits or shafts there may be on the ground.

The levels are then taken at each stake and between them

where necessary, and plan and profile are then made

from which the figures are taken for the model, a suitable

scale having been chosen. The first kind I refer to are

models of surface shows (surface model of a large exhibit

in Denison here shown). To admit of easy handling it is

well to make the model of blocks of wood from 5 to 6

inches square. They are cut to the proper shape accord-

ing to the plan and profile and ore and rock are shown as

they occur on the ground by having ore and rock (which

has previously been crushed to a suitable size) glued on in

their respective places. In this way surface exhibits can

be shown exactly as they are, and in a manner easily

understood by all ; which cannot be said for plans.

For mine models, where there are a number of levels,

the work is more complicated, and connected surveys

have to be made of each level.

In the model of the largest nickel mine in the Sudbury

district, i.e.. Copper Cliff mine (which was here exhibited),

which has seven levels, the blocks are 5 inches square and

are made to the scale of 20 feet to one inch, each block

representing 100 feet square of ground. They are cut

out where openings occur according to the plans and pro-

files of the mine. The thickness of the blocks corresponds

to the distances between the levels, so that the top of

each layer of blocks represents the floor of each level.

By removing them layer by layer, one gets a plan of each

level, and tier by tier, sections through the mine. The

different kinds of ore and rock are glued on in their re-

spective places in the same manner as in the surface

models. Little miners made of brass to scale are placed

about the drifts and slopes to better illustrate their sizes

and extent.

In this manner a whole mine can be accurately shown

to the shareholders or intending slock buyers, who could

gel but a very crude idea of its form and extent from

plans.

An Old Prospector's Views and Criticisms of the

Ontario Mining Act.

Mr. TAMES STOBIE.—Ontario, between the Ottawa

River and the Lake of the Woods, is in round numbers

1,000 miles, and between the north shore of Lake .Superior

and Huron on the south and Hudson Bay on the

north about 400 miles. The question now arises what

can be done with this vast unknown territory ? It is too

far nofth to be of much use for agriculture, and the greater

part of it is of little value for limber. These two facts are

well known. But who can tell the future value of its

mineral resources ? It cannot be travelled over on horse-

back like the prairies or even like the Rocky Mountains.

The only way of access is by canoe routes, and these

routes are often rery many miles apart, and consequently

the country lying between them is unknown, and even if

known will have to be examined on foot, and the where-

withal to exist on will have to be borne on human
shoulders. The season when this vast country can be ex-

plored for mineral is short, and the difficulties many, and

not the least are the flies during any part of the summer

when there is no frost. These are some of the physical

difficulties that have to be contended with. I will let some

other prospector give the financial troubles which we get

into. Were I to give an account of my own experience

in this respect during the past 2.5 years it would prove

more amusing than instructive but nevertheless very

serious.

A Common Error.—Old Ontario need not think that

all this northern country is like the Sudbury range. The
most of it is barren of any of the useful minerals. I class

the surface rocks for exploring into four different kinds, as

follows :

—

1. The barren rocks, which occupy by far the greatest'

area.

2. Rocks with indications of useful minerals. '1

3. Rocks with enough of the useful minerals to tempt
|

the explorer to take up claims and spend time and riioney

on them, but having no paying mines. This class is the

most ruinous to the explorer and capitalist.

4. Belts or ranges carrying some of the useful minerals

in paying quantities. The Sudbury range may well be

classed as such. Comparatively speaking the Sudbury

range has been like a picnic excursion to explorers, but

how many have made any money on it ? By far the greatest

number have spent years of hard labor as well as money,

and up to date have not received any returns, while several

poor fellows have lost their lives in pursuit of mines. The
country north of the 47th parallel will all have to be ex-

amined in the manner already mentioned, whether barren

or productive. The first thing the prospector has to do

is to find a range or belt bearing mineral in paying quan-

tities. This is the rub. He cannot tell in what direction

to travel if in a barren district, unless he find drift boulders

carrying mineral. These do not travel from the south,

east, west or north, but from a direction a few points east

of north. It is a much greater discovery to find a good

mineral belt than to find a mine on such a belt when it is

discovered. A great many spend their lime and money
on the third class of rocks. A considerable part of the

Algoma district belongs to this division.

An Explorer s Qualifications.—Now what kind of men
are competent to overcome the many difficulties which

have to be faced north of the 47th parallel in Ontario ?

The fat and wealthy man cannot do it. Neither the

capitalist, office-seeker, dude or miser will make such

sacrifices nor those who are fond of luxury. The man
who will be successful must be sound in mind and body.

He requires indomitable pluck and great power of endur-

ance in order to contend with all the difficulties he will be

sure to meet with in this rock-broken and pathless wilder-

ness, and also to be well posted on the mineral question,

so that he can tell a paying range from a poor one. He
must not get home sick or lost in the woods, neither be

afraid of the bites of bears or black flies. I might add a

great many other qualities he must pos.sess and some that

he must not possess to fill the bill of an explorer.

A Poor Reward.—The reward offered to such men by

the Ontario Government is that he may go into this now
worthless territory and search for minerals. They do not

stipulate that they are bound to sell to him the mines he

may discover, and if they do allow him to go on and de-

velop the claim he has to pay from $2 to $3.50 per acre,

and yet it is not his, but must continually pay 3 % royalty

on the output of the mine whether rich or not. This pre-

vents the explorer from making ready sale of his property,

and he is always too poor to work it himself. It is a

financial impossibility for the explorer to make anything

under the present Mining Act of Ontario. Let any person

calculate the diffculties the explorer has to contend with

and his running expenses while exploring, and he must

come to this conclusion, namely, that the explorer should

get whatever he finds and a bonus thrown in. For with-

out the explorer who has both muscle and brains, the

mineral, which is now of no value as it is hidden in the

ground, will forever remain as useless as a snowdrift.

Old Ontario may make all the selfish and prohibitory

laws she wishes. They will only have this effect, that is,

to retard the development of what is now useless and

therefore worthless. All the country need ever expect to

derive from mining is increase of labor, population, wealth,

and commerce in all its branches. The old settled parts

of Ontario ought to be satisfied with such important

returns for the little the poor explorer may be given under

the most liberal mining law.

Good Advice Thrown A may.—If the advice of the

j\oyal Commission had been carried out and their recom-

mendations adhered to by the Government, in place of

the dog-in-lhe-manager policy adopted by men who had

no practical experience of mining, we would now be ad-

vancing towards a prosperous and well developed condi-

tion in the mining industry, instead of having the

prospectors frightened away from this vast territory by

this had policy. No doubt but the people who read Mr.

Blue's report will feel themselves justified in demanding a

royalty from the mines in Algoma and Nipissing. I

would not object to paying a royalty if his reports were

true. In his report of 1891 he states that ore is worth

$7.50 per ton at the pit's mouth, and jn his report of 1892,

he says that there is in sight 650,000,000 tons on the

Sudbury range. This would amount to $4,875,000,000,

which would make millionaires of every man, woman and

child between North Bay and Sault ,Ste. Marie. I have

to say that there is not that amount of metallic ore in sight

on the surface in the whole known world. The director

of mines tries to bolster up the Mining Act by such windy

statements as the above. They are so easily pricked that

you cannot touch them without letting out the gas with

such a rush as to disturb his equilibrium.

The remarks I have made in this paper might be very

much enlarged, but if we are to live in this northern

country we will have more to do than write papers and

send petitions to Government. These have all been

ignored for the past three years ; let us now move in an-

other direction.

Reservation of the Public Domain for the Actual

Explorer and Settler.

Mr. J. F. McKAV, Sault Ste. Marie.—The Provincial

Mining Association of Ontario has always approved of

the principal of reserving at least a certain portion (say

every other township) in the district for the actual

explorer and settler. However, at a joint meeting of

representatives from the Patrons of Industry, the Do-
minion Grange, Toronto Trades and Labor Council and
the Social Problem Conference, a resolution was agreed

\
upon and made the first in their platform that the public

' lands should be reserved for the actual settler. The
platform of the Liberals of Canada also contains a plank

that the public lands should be sold to the actual settler

only and not to the speculator. Both the Republican

and Democrat party at their conventions held in 1888

affirmed the policy that the public domain should be
reserved for homesteads for American citizens and settle"i,

not aliens, alleging that policy to have brought their ;,reat

western domain into the magnificent development,<ivhich

it has acquired. Other representative organizati jnte 'ave
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passed resolutions and approved of this principle, and
considering that this principle has been accepted by both
the great parties of the United States for years and that
so many representative parties in Canada have declared
in favor of this policy. I will try to point out a few of
the many advantages which the actual explorer would
derive under a law of that kind. We all agree that all

possible encouragements and assistance should be given
the explorer if we hope to have the niineral resources of
our country developed, and the more explorers we have
in the country the more liklihood there is of a speedy
development.
One of the first objections to the present mining re-

gulations is that when the explorer makes a discovery he
has no way of protecting his discovery whatever except
by paying $i per acre, and to accomplish this he usually
has to give a large interest in his location to get some
person to advance the necessary money. He would be
relieved from this hardship if he was allowed to locate i6o
acres by paying $5 and taking possession .as sotm as he
makes the discovery. He then should explore his loca-

tion and if it did not turn out satisfactory he could have
his location ticket delivered up to the agent and cancelled
and commence to explore for new locations, and in this

way he would have only lost his time which is quite
sufficient. If the location was valueless and if the loca-

tion proved to be a valuable mine he then could control
all interests in it within himself.

Another objection is that when a valuable discovery
has lieen made in the past it has been customary for

speculators to buy up the Crown Lands in that neighbor-
hood and explorers are thus deferred from giving their

attention to what would otherwise be a most alluring
field for exploration.

(3. ) Under this policy intending explorers knowing that
the lands adjacent to a valuable discover}' is open for

location until some person has discovered mineral and
resides thereon, would crowd into that portion of the
district where rich mineral was known to exist, and could
.lid each other in matters of transportation of supplies,
and in many other ways by helping to advertise that por-
tion of the district and attract capitalists there. The ex-
plorer should perform QO days work on his mining loca-
tion the first year, and one year after the dale of his

location should be allowed to sell and assign same, but
such purchaser should l>e obliged to perform development
work for two succeeding years before the patent issued to

secure a large aniount of proper exploration and develop-
ment work throughout the district.

Northern Ontario ha-> an area of at least 1 20,000 square
miles, while .Michigan has i.nly about 58,000. .Statistics

show that Algoma is far ahead of Ontario in the yield of
farm products per acre, and we have practically an em-
pire of rich agricultural limber and mineral lands, and all

that we require to develop these is men. The speculator
in mineral, timber or agricultural lands is almost always
the greatest obstacle to the proper developnient of the
country- While some may be satisfied with the policy to
keep this entire Xorthern Ontario tied up from the actual
settler and explorer, and sell off a few square miles of
timber limits from year to year, and point to this country
.-IS having a timber wealth of at least $50,000,000, which
must be kept 'to furnish revenue for the government of
coming generations, yet I think most of us and most of the
organizations in lower Ontario, of which I have already
mentioned, prefer a policy that points to the development
of this Northern Empire, a policy that would put us in a
position like that of Michigan, which had in 1890 nearly
2,000 saw mills, a lumber product of $68,141,189, iron
ore to the value of $15,800,524. copptr $15,855,427,
charcoal iron nearly $4,000,000, and many other valu-
able products, and in 1890 had a population of over
2,000,000, and property of the value of over
$1,130,000,000.
Algoma has the greatest and most valuable resources

of any part of Canada, and all that is necessary to make
it a great country is for our Gt)vernnient to give the same
inducements to actual settlers, and explorers as were held
out to the pioneers who rushed in Oklahoma and the
Cherokee strip.

The Ontario Mining Law -The Worst Features of
the New Act.

Mr. a. McCHARLES, (.Sudbury.)—The royalty, in its

deterrent effect upon capital, is of course the worst feature
of our present so-called mining law. Bui the whole .Act is

bad from l)eginning to end, and for the very simple reason
that it is founded upon a wrong principle. A proper
mining law should be framed with the view of promoting
the development of the mineral resources of the country ;

but the express arm and purjwse of the new Act is to
obtain revenue from our mines and mineral lands. No
wonder, therefore, that it has paralyzed the mining
industry all over the province in so short a time.

Effeds nf the Royalty. —AW sorts of attempts have been
uade by the Government apologists and others to justify
the imposition of a royalty on our mines, and to belittle

its effe, is. But let us look at the plain facts of the case.
During .he three years before the passing of the present
Act over .in mining claims fof 160 acres each) were sold
in this distri -t, not for speculatifjn, but for actual mining
purposes ; an I several companies, such as the Dominion
Mineral Co., the H. H. Vivian Co., the Chicago Nickel
Co., and others, came in and began operating here.
Besides, a large number of other properties were opened
up more or less in those years, and public interest in our
mines was in an active, promising state. Hut for the

three years since the new Act came into force, except a

few small dickers in part shares in claim by hard-up

prospectors, in order to get some money to live on, I

have not heard of half a dozen sales taking place ; and

not a single new company of any account has come into

the district, or any new plant been put up. There is no

disputing these facts, nor the story they tell.

As an instance of the evil etTect of the royalty and the

agitation it has caused, upon English investors, I may
give a short abstract from a letter I received last year

from a London broker :
" It is very difficult to interest

capitalists in your nickel mines. Apart from the present

state of the money market, when your own prospectors

and miners are so dissatisfied with your mining law

people here naturally suppose there must be something

very wrong .about it." And so there is.

Other Distriits.—Now, we are often told that the

limited demand for nickel and not the restrictive mining

law, is the sole cause of the slow progress of mining

in this district. But last spring, before the collapse in

silver, the Port .Arthur Sentinel said of the disastrous effect

of the new Mining Act of that district: " The Act has

had a fair trial and what are the results. Where we had,

two years ago, hundreds of men employed in working

mines and prospectors in dozens exploring for new ones,

we have now absolute quietness and stagnation, not one

n\ine working and not an explorer in the field." Then
the same or worse complaints are heard from the Lake of

the Woods gold district, though the whole world and his

wife are after gold mines now ; and last summer the

people of Rat Portage presented Sir Oliver Mowat,

during his visit there, with a strongly-worded petition

against the most objectionable clau.ses of the -Act, almost

in the same terms as we have been using here. They
even went farther, and asked for bonuses, in lands or

money, for the establishment of mining works, and also

for monthly premiums on the output of the mines. The
highest authority on mining affairs in America called

it
" An Act for the better suppression of mining in

Ontario," which very aptly describes it.

The G<y!'crnment Reports.—There is one hopeful sign

however, that a more liberal and progressive mining

policy may be .adopted by the government, perhaps this

conii'ng session. The sooner the better for the country.

In the first report of the Mining Bureau not less than 48

pages were devoted to a special defense of the royalty

clause ; but in the second report, issued last fall, the

question of royalties is treated very briefly and in a series

of foot notes in very small print, as if half ashamed of

being discussed at all. There are several things in this

last report that I would like to criticise, but have only

time to point out two of them just now. For instance, it

is argued that because some mines in the United States

and the tin mines in England pay large royalties to private

owners, a government royalty cannot be so very wrong

here. But our mines are not in the United States or

England—the two principal mining countries of the

world— but in Ontario, where the conditions as to

capital, mining enterprise, and market for ores are en-

tirely iliflerent, and they are neither coal nor tin. The
director of the ndning bureau seems to conveniently

forget another thing in this connection, or that there is

no similarity whatever between government and priv.ate

royalties. The one is fixed and compulsory and applies

to all mines alike, Ihe poorest as well as the richest

;

while the other is always optional, and usually agreed

upon in lieu of part or whole of the purchase value of the

property, the rate <lepending on the character of the mine

and various other circumstances. In order to make the

coinparison fair, the government should do their own
prospecting, find the mines, bring in the capitalists,

negotiate the sales, and take the same risks and chances

as the private individual from first to last. But instead

of doing all this or any part of it, they simply pass a law,

very much after the fashion of the Medes and Persians,

and coolly exact an unearned tribute out of the dis-

coveries made by a lot of poor men. who are the pioneers

of the mining industry everywhere, and who deserve the

most generous consideration at the hands of the govern-

ment and the country at large.

Then the local manager of one of the companies here is

regarded as an oracle and almo.st lovingly quoted in the

same " bundle of rubbi.sh," as approving of our present

one-sided mining law, no doubt on the well known
principle of " you scratch my back and I'll scratch yours."

But it is positively adding insult to injury, that the mere

opinion of a single foreigner—who has not been two years

in the country yet, and whose peculiar distinction among
mining men since he came here will never point a moral

or adorn a tale—should be paraded in the report as of

far greater importance in the eyes of the government

than the united representations of over 3,000 Canadians

in the district, including mining engineers, business men,

settlers, prospectors, lawyers, doctors, all classes in the

community in fact, who petitioned last years against the

Act. Truly our patriotism would need to be made of

good stuff here to stand all the slights put upon us.

A Common .Sense f7«/A—But the most pointed and

emphatic condemnation of the royally and the leasing of

mineral lands, which are the two leading features of the

new .Act, has not come from us but is to be found in the

report of the Royal Commission, sent out hy the Ontario

Government four years ago to investigate the whole sub-

ject of mining, and which cost the country nearly $15,000.

On page 306 of that report we find this sensible paragraph,

without any political frills on it: "To place a burthen

or restriction upon the mining industry in one section of

the country from which it has been freed in another

would be a fruitful cause of irritation. But even if the

policy of restricting and burtheiiing the industry could be

generally applied, no one can believe that greater activity

would follow. One might, with as good reason, hope to

see a man's locomotion improved by attaching a cannon

ball to each of his legs. At any rate, as long as mineral

development in Ontario continues to depend largely upon

investments of foreign capital, and especially of American

capital, a liberal policy must be followed ;
mining lands

must be not less free here than in the United States,

where, with the single exception of New v'ork, there is

neither reservation nor royalty. So, also, as regards the

leasing of mineral lands, the influence of the United

States system would make its adoption well nigh im-

practicable here."

No more need be said on this point.

Paltry Excuses.—AVe are sometimes asked, if the new

mining law is so bad, why the companies actually at work

here do not take part with us in protesting against it.

How childlike and bland? The present Act suits these

companies only too well, as it tends to keep others from

coming here, and they are all working on properties taken

up under the old law, and will, therefore, never have any

royalty to pay.

Another lame excuse frequently heard is that the Gov-

ernment, not being practical mining men, did not kiiow

what they were doing when they passed the ill-advised

.Act. But after all the information they got from their

own expensive Royal Commission, and the endless dis-

cussion on the subject in the press for years, if the Gov-

ernment did not understand the matter, they simply did

not wish to. Lastly, it is asserted in some quarters that

we are not agreed as to what kind of a mining law we
want. The best answer to this charge is that we have

passed virtually the same set of resolutions at all the

annual meetings of our .Association for the past three

years. W^e are agreed not merely on what we want,

namely, a simple, just, well defined and permanent min-

ing law, but fully as much on what we don't want, and

that is, the present arbitrary complicated and unworkable

Act.

Other Bad Features.— to the royalty, the most

unrighteous feature of the new Act is the clause reserving

power in the Lieutenant (3overnor-in-Council to set apart,

without any previous notice, and even to withdraw from

sale altogether, the whole or part of any locality or

territory that is " shewn to be rich in mines or minerals."

Now, who is to find this out ? Not the government, but

the poor, hard working prospector, and then as soon as

his discovery is made known the land is withdrawn from

market. The township of Garson here is a case in point.

Two years ago several parties took up claims there and

spent time and money in opening the properties up, l)ut

only one of them has got his le.asc from the government

yet. But this clause in the Act is really absurd. If a

district is not rich in mines or minerals no one Init a fool

would want any mining claims in it.

.Another mistake was doubling the price of mineral

lands. In justification of this step we are told that the

price of mining claims in the Western States is $5 an

acre, which is quite true. But it must be remembered

that claims there arc on veins, and limited to 300 x 1,500

feet or about 11 acres, and need not be paid for at all if

worked ; while here, owing to the mode of occurrence of

the ore beds, the average claim is 160 acres, and mining

companies generally want a much larger area to work on.

Worse still, the price of mineral land in the eastern part

of the province, which is more accessilile and nearer

shipping points, and where labor and supplies are cheaper,

is put at $1 an acre less than in the western part, which

is traversed by only one railway line, and harder to ex-

plore and mine in, and more disadvantageously situated

in every way. There would be more justice and common
sense in the exact reverse of this plan, grading the price

of mining claims, not on an upward but on a downward

scale from east to west.

Only Want Our Risrhts.—We have never asked for

anything but our just rights, and we should not take less,

if we are not to become abject slaves, instead of free men.

The laws affecting all other industries in the country are

made to suit the wishes of those engaged in them, such

as agriculture, manufacturing,' commerce, railroading,

navigation, fishing, as well as the difl'erent professions,

and even the sjiortsnian down below have the game laws

made their own way. Why, then, .should the poor,

struggling, unestablished mining industry, be legislated

upon without any regard to the wishes of those engaged

in it. The legislatures in most of the Western States

adopted the laws the miners made for themselves in the

early days, and we know with what excellent results. It

is difficult under the most favorable circumstarices to

interest capital in mining enterjjrises in Ontario, Imt

with such a serious obstacle as the royalty in the way, it

is almost impossible to do so, as many of us here know to

our cost.

A number of other papers were subniiited, and the

meeting adjourned at eleven p.m.

Mining Society of Nova Scotia.—The annual general

meeting and dinner of this Society will he held in Halifax

on 7th March. A number of interesting topics are up for

discussion.
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EXPLOSIVES

The Explosive Properties of Ammonium Nitrate.

Berthelot (Abstr. J. Ch. Soc, 1882, 453) and Thorpe

t^Trans. Ch. Soc, i88g, 220) proved that endothernuc

combinations decompose explosively under the mfluerices

of mercuric fulminate, and it is well known that explos-

ives require a variable initial impulse to cause their de-

composition. The following experiments were made

with shells of 8 cm. calibre, weighing 7 kdos, and

capable of holding about 200 grammes of explosive, the

force of the explosion being estimated by the number and

weight of the collected pieces and the distance to which

they were scattered ; the difference between this weight

and the original weight being reckoned as shell reduced

to powder by the explosion. In the case of black gun-

powder fired electrically by a platinum bridge, 10 pieces

were collected whose collective weight was nearly that of

the original shell, but, when a fulminate cap was used, 77

pieces whose collective weight was but 3.8 kilos was

obtained. Shells filled with bellite, dynamite, and cot-

ton-powder, exploded by means of I gramme of mercuric

fulminate, were reduced to powder. One gramme of mer-

curic fulminate produced no effect on a shell filled with am-

monium nitrate, except to evaporate a small amount in the

immediate vicinity of the fuse, whilst the screw holding

the shell was moved. Three grammes of fulminate

caused a low, rumbling explosion, and 62 pieces of shell

were collected which weighed 6 kilos. A shell containing

180 grammes of ammonium nitrate and 20 to 30 grammes

of bellite (composed of dinilro-benzene I part and ammo-

nium nitrate 4 parts) yielded, on explosion by I gramme

of mercuric fulminate, 230 pieces weighing 2.75 kilos.

Hence it appears that ammonium nitrate requires a

stronger initial impulse than either dynamite or dry

cotton-powder ; that its employment, unless it is mixed

with charcoal or aromatic nitro-compounds, is negatived

on account of its weaker action, although for coal mining

purposes its employment would seem to be advantageous,

as but a slight rise in temperature accompanies the ex-

plosion.

Combustion Temperature of Explosives—Although
regarded with skepticism, the calorific intensities recorded

in our literature for black gunpowder lie between 3,000°

and 4,000° C. ; for gun-cotton, 5,000° and 6,000° C. ; and

for nitro-glycerine, 7,000° and 8,000° C. , the most obvious

objection to the adoption of these figures residing in the

fact that the lowest of them is above the melting points of

gun metals.

Col. von Wuich, taking the data of Noble and Abel,

Bunsen and Schischkoff, E. Wiedeman and others, at the

outset nnds that the cardinal error of previous methods of

determination or estimation consisted in assuniing the

specific heat of the products of combustion to be inde-

pendent of the temperature, so that the constants used

were then determined at their freezing points, whereas

von Wuich finds it evident, from simple logic based on

the phenomena of nature, that thermal capacity "de-
creases as the quantity of heat in a given body increases,"

and he proceeds to estimate the specific heats of the pro-

ducts at the higher temperatures.

As the result of this computation, when calorific inten-

sities or, as he styles them, combustion temperatures, are

obtained with the specific heat determined at 0° C. , he

gets 3,340 C. for gunpowder, 4,893° C. for trinitro-cellu-

lose, and 7,240° C. for nitro-glycerine. Using this newly

developed expression for the specific heat, he obtains

1,874°, 2,516° and 3,005° C. for gunpowder, gun-cotton

and nitro-glycerine, respectively.

Trials of Explosives—A further series of trials of

explosives has been made in the experimental level at the

Konig Colliery near Neunkirchen, in the Saarbriicken

district. H. Lohmann {Zeitschrift fur das Berg-Hulten
und Salinenwesen), observes that the admixture of dyna
mite with hydrated crystallised salts is a great improve

ment over the old forms of explosives intended for use in

fiery mines. Dynamite mixed with 40 per cent, of such

hydrated salts (soda) gives a comparatively high degree of

safety both as regards fire damp and coal dust, and gives

a large percentage of lump coal. Carbonite.—The sam
pies of carbonite tried in this series of experiments showed
a much higher degree of safety both for fire damp and
coal-dust. Water Cartridges, in which the explosive is

surrounded on all sides by water, are very safe

Ammonia Dynamite.—The sample tested consisted of 40
per cent, of ammonium carbonate, 10 per cent, of potas

sium nitrate, and 50 per cent, of nitro-glycerine and
kieselguhr, this latter being added in a quantity sufficient

to produce a plastic but not an oily cartridge, Other
ammonium salts, such as the oxalate, may be used instead

of the carbonate, provided a sufficient quantity of an
oxidising substance is added to convert the whole of the

carbonic oxide produced into carbonic anhydride. Am
naonium carbonate proves to be less suitable than the

oxalate in preventing explosions. A useful mixture con
sists of 45 per cent, of ammonium oxalate, 15 per cent, of

sodium nitrate, and 40 per cent, of nitro-glycerine and
kieselguhr. The results of further experiments made with

explosives consisting of ordinary black powder, to which
ammonium carbonate was added, led to the belief that

by changing the ordinary composition of the powder it

ill become possible to use it in the presence of fire damp
or coal dust. It appears probable that a fine grained

powder of the composition of sporting powder, in which

ammonium oxalate is substituted for a portion of the car-

bon, might prove a suitable explosive, and the author is

experimenting in this direction. Semrite.—Whilst fur-

ther experiments with this explosive in its old form gave

bad results, a greatly improved and satisfactory variety

was also tried. Rohiirite gave perfectly satisfactory re-

sults when employed in the absence of fire damp. It is

generally thought that this explosive consists of chlorinated

and nitrated hydrocarbons, but the analysis of a sample

showed not even a trace of chlorine to be present. The

Wolf benzene lamp was experimented with, in order to

ascertain whether the explosion of the lighting capsule

inside the lamp would lead to an ignition of gas outside

the lamp. This only occurred on the 250th explosion,

after the lamp had become very hot.

In a further series of explosions a steel mortar was

used, and the explosive charge did not exceed 250

grammes. Ammonia dynamite proved itself a very safe

explosive. Kieselguhr dynamite and gelatine dynamite

are about equally dangerous. Roburite is safer than

gelatine dynamite, but worse than ammonia dynamite

;

but it is believed that an improved form of roburite has

recently been manufactured. Carbonite, the new form of

securite, and dynamite m.ixed with 40 per cent, of soda

(Wetterdynamite), are very safe explosives. Blasting

gelatine is extremely dangerous. Carbo-dynamite gave

negative results. Favierite.—This explosive is usually

compressed into small wooden cylinders, and is thus

protected from the damp. As, however, the compressed

explosive is difficult to ignite, a hollow is left in the

centre of the cartridge, which is then filled with loose

explosive, the ignition of which explodes the compressed

portion. As with roburite and securite, the transport of

favierite is very free from danger, and it can be im-

mediately destroyed by water. To prove its safety when
used in the presence of fire-damp or coal-dust, experi-

ments were made with five different sorts, one of which—
No. IV.—proved to be a very safe explosive. It consists

of dinitro-benzene and mononitro-naphthaline, together

ith ammonium and sodium nitrates.

Safety Fuse and Lighter.— According to Mr. J.

Grundy, Manchester Geological Society, though safety

fuse may be more convenient under certain circumstances,

it is difficult to see why electric shot-firing is not more

generally used. The author gives a description of

Bickford's colliery fuse, safety lighters, and nippers. The
ighters consist of a thin tin tube about 2^ inches long

by % inch in diameter. It is open at one end to allow the

fuse to be inserted to a depth of 1% inch, and holds a

mall glass bulb containing acid ; this is broken by the

nippers, so as to allow the acid to come into contact with

some substance which causes the ignition of the fuse.

The essential factors for their use are that they should be

kept dry, that the end of the fuse is in good condition,

and that suitable nippers are used and applied in the

right position, namely, at the end of the igniter. . This

system of shot-firing is much preferable to the use of a

wire heated in a safety lamp.

Firing Shots in Fiery Mines.—M. Tauzin, Comptes

Rendus Mensuels de la Societe de rindttstrte Minerale,

describes the fire-syringe (briquet ptieumatique) of

Bourdoncle for igniting the fuse when firing shots in fiery

mines. The fuse is held by a rubber washer, which is

caused to grip it when the cylinder is screwed down. An
air-tight piston works in this cylinder, and is forced down
by a rapid blow so as to compress the air and thereby

ignite the fuse. The cylinder can then be unscrewed so

as to release the fuse after the first sparking is over. An
attachment to the base of this device allows it to be

placed on the ground while the piston is being forced

down. This device has been adopted in several mines

with success. At the Concordia Colliery at Oelsnitz,

in Saxony, blasting has only recently been introduced in

winning the coal. The dynamite cartridges are sur-

rounded by water, only one shot is fired at a time, and

that only after taking the precaution to lay the dust with

water to a distance of 33 feet from the hole before firing.

CORRESPONDENCE.

The Walker-Carter Process at Marmora, Ont.

To the Editor of the Review

Sir,—The very radiant commendations made by Messrs.

Beckwith and Murdoch regarding the operation of the

Walker-Carter gold extraction at Marmora, as published

in the January issue of the Canadian Mining Review,
would leave the impression to general readers, that the

whole problem of the treatment of the so-called refractory

auriferous minerals was now successfully solved, and having

given much study and attention during the past season of

1893 to the Hastings county gold deposits, and the means
of extracting the precious metal from their characteristic

mispickel ores, I would venture a few observations from

the point of view of one who is earnestly searching for the

b«st practical process for treating these sulph-arsenides.

The operation of roasting or calcination divides all gold

extraction methods into two broad classes (l) treatment of

raw ores, and (2) treatment of roasted ores, which limits

their respective economic application to certain localities

where the cost of fuel is not excessive ; and even where

the necessary combustible may be olitained at average

prices, the cost of roasting, especially where wages are

highly paid, affords a very considerable margin in favor

of a non-roasting method.

The rational process for treating refractory sulphurets,

and not embodying a previous calcination is the leaching

by cyanide so successfully adopted in South Africa and

elsewhere, and in the working of which improvements are

being made almost daily. It is unfortunately true that,

although a weak solution of cyanide of potassium will

readily leach out from 85 to 90 per cent, of the assay gold

contained in the Hastings county mispickel ores, yet the

arsenical compounds exert such a decomposing action on

the cyanide, as to render ttie method impracticable with-

out adopting certain modifications. The results attained

by recent experimentation in this direction are highly en-

couraging and promise ultimate success.

Mr. H. Beckwith has given a very fair description of

the Walker-Carter process as operated at the small reduc-

tion mill at Marmora, and which I had im opportunity of

examining during a visit of three days made a few months

ago, but my own observations do not permit me to render

such glowing eulogies of every point and effect of the

process and the results obtained by it. The ore under

treatment was not of a very refractory nature; it con

tained from 3 to 5 per cent, of sulphurets, part of which

were arsenical, but free gold was often visible in it, even

to the naked eye, and abundant color of free gold always

obtainable by " panning." The superintendent stated

that the ore averaged $10 per ton by his assay, and upon

this basis he figured out the 90 per cent extraction effected,

to his own satisfaction, and I note that Mr. Beckwith

guardedly says respecting this, " I am infor/ned that the

percentage of gold saved averages 90 per cent, of the

value contained in these ores," and I respectfully beg to

challenge the correctness of the assay of the raw ore,

which I afterwards verified to be $16 in place of $10, and

I wish to ask did Mr. Beckwith control this very import-

ant factor and base of his conclusions? The complicated

retort furnace employed in this process certainly does

deliver a well-roasted product ; the ore takes some five

hours to travel through it, and the output was from 4 to

4J4 tons per diem of 24 hours. The president of the

Hastings Gold Reduction Co., who are the Walker-Carter

process in Canada, informed me that the cost of such a

furnace was $3,000, and if a larger output was required,

the furnace must be duplicated. It is a pretty piece of

mechanism, requiring constant attention to regulate, and

suggesting the comparison of taking a man's measure for

a suit of clothes with a sextant. There certainly are other

roasters capable of delivering a perfectly " sweet " pro-

duct, while not possessing the objectionable complications

of the Walker-Carter machine, and although to the eye of

anyone visiting these reduction works, the furnace appeals

most conspicuously, I can hardly imagine that Mr. Beck-

with intends to convey that it is a sine qua non to the

alleged success attained.

The method of amalgamation forms the special

characteristic of the Walker-Carter process, namely the

vaporisation of mercury by heat in contact with the

pulverized and roasted ore, and which appeals to the

mental conception of the most perfect means of catching

every atom of gold already rendered "free" by the

previous roasting ; and so far I agree w ith the purpose of the

invention and the results attainable, but unfortunately

such finely disseminated mercury is not s<> readily re-

amassed, and as will be easily conceived, this method of

vaporisation gives rise to a large proportion of " floured
"

mercury, the dread of all amalgamator-mill men, and

"floured" mercury running to tail carires oft' gold, being

in fact " floured " gold-amalgam.

While the superintendent of the mill informed me of

his small loss in mercury, I mentally observed that the

tailings from the settling tubs were most carefully allowed

to run direct into the rapid running river; "dead men

tell no tales," but my credulity had been strained, and I

could not do him the injustice to disbelieve him, until

having carefully verified the point at issue. I therefore

clandestinely obtained a sample of the tailings, by catch-

ing a few buckets of slimes outside the mill at various

intervals of the operation of running off the overflow,

and from the deposit thus secured, I obtained abundant

"shows" of "floured" amalgam by "panning." I

would wish to know if Mr. Beckwish investigated^ this

point before slating that the process " is a success," and

that he does "not know of any process or system of

extracting gold from its ores, that can compete with the

method."
Now as regards known means of gold extraction ap

plicable to the arsenical ores of Hastings county, and

employing the roasting operation, chlorination stands

foremost both as regards effective duty in recovered gold,

and the purity of the bullion. But there is oni other

point, and an important one, which must not be l^^st .sight

of when dealing with the highly arsenical sf'^nurets of

certain zones in the Hastings county gold b-hs, and that

is, that the arsenic has a far greater vah^ than the ac-

companying gold, and from this point of ''ew, I presume

that the Walker-Carter process and its idmirers do not

lay claim to any advantages obtained rof" their plant,

although Mr. Murdoch's testimony aflJms that " so far

as his knowledge goes, the condensatior of the poisonous
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arsenical gases is something never before accomplished in

a continuous operation ?
"

With this special occurrence of auriferous mispickel the

economic advantages of saving the atsfiiii is imposed and

thereby the profitable roasting of the sulphurets. Chlorin-

ation, however, demands a "dead" or perfect roast for

its success, and is more costly in chemicals than the

cvanide treatment, which works like a charm, with

auriferous mispickel which has been previously subjected

to even a partial roasting, so that as far as present facts

and experiences go, I hold the opinion that with these

mispickel ores or their concentrates, a roasting with the

object of securing commercial white arsenic should be

first effected, and the calcined ore then subjected to

leaching by cyanide, and in cases where the gold is found

to be somewhat coarse, an amalgamation before the

cyanide treatment should lie resorted to, ^nd with such a

combination I find that practically all the value of arsenic

and gold is secured, at a working cost below that of the

Walker-Carter process as operated at Marmora.

In conclusion, the Hastings county gold region is in

my humble opinion destined to revive in the near future,

and offers steady rewards to intelligent investors. If the

Walker-Carter process is to be the saviour of these

hitherto rebellious products, it merits a well earned

recompense, but we have a right to demand more tangible

facts and results, before giving to it the confidence

intended to be inspired by the testimonies of Messrs.

Beckwith and Murdoch as referred to above.

Nothing but the disastrous records of the process

failures, as at Deloro and more recently in the case of the

Crawford mill, has been keeping the developrnent of this

district in abeyance, and we would like to think that the

Walker-Carter results were not following in the same

train of historical events.

J. Lainso.n' Wills, M.E.

New York, Feb 22nd, 94-

— — -
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Silver-Lead Mining in British Columbia.

DE.SCRIPTION OF THE MI.NES OPENED IN THE FAR-

FAMED SLOCAN DLSlRItT.

The Nelson Trihunc in its issue of lOth instant gives an

excellent description of the mineral development of the

Slocan district, British Columbia, from which we quote :

The Read & Robertson.—This group is located in

the four-mile section of Slocan district. The group con-

sists of the Tenderfoot, Read, Robertson, Cosmopolite,

and North Star. The Jenny Lind corners on the vein,

and it is on that claim and the Read and Robertson

where the immense croppings are which attracted so

much attention to the property. The surface showing is

20 feet wide and can be traced for 1,000 feet. For-

mation, argillite and black lime ; vein filling, lime spar

and galena. In places from 2^ to 4 feet of solid galena

can be seen, while the entire vein is a rare concentrating

proposition. .Kn average sample of the croppings yielded

142 ounces silver and 70 per cent. lead. This property

was l)onded for $14,000 to the London Mercantile Asso-

ciation, in October, 1892. They paid down 10 per cent,

of the bond and expended $4,000 in development. The
same cause is given for forfeiting this bond as is given for

forfeiting the bond on the Great Western. Many claim

the Read and Robertson group is the coming great mine
of the North .\merican continent. J.

.-\. Finch and
associates now have the property bonded. No work is

being done at present, on account of the depth of snow
and lack of accomodation for a working force.

The Payne Group. —The Payne was the first location

made in the Slocan district, and the first to pass into the

hands of monied men. The group is made up of the

F'ayne, Maid of Erin, Mountain Chief and Two Jacks,

all located on one ledge. The formation is slate shale,

the vein trending about 35 degrees east of north. The
width of the vein is from 8 inches to 4 feel, carrying

galena from 6 inches to 2'/i feet in thickness. One
hundred tons are now being shipped, which samples 225
ounces silver and 70 per cent, lead per ton. On the

Maid of Erin there is a 40-foot tunnel. Five openings
on the Payne range from 6 to 22 feet in depth, and on
the Mountain Chief a lio-foot tunnel taps the vein 100
feet in depth. .Scott McDonald owns one-half of the

Payne claim, and .S. .S. Bailey the other half and the

remainder of the group. Present working force eight

men.

The Noble Five Group.—Many persons contend that

the Noble Five group is equal to the Slocan Star in

extent and value. The discovery was made on .Sept.

28th, 1891, by W. M. Hennessy, J. J. Hennesy, Frank
Flint, J. L. Scaton and J. G. McGuigan. The claims
staked were named Noble Five, Knoxville, Bonanza
King, World's Fair and Maud E. The owners claim the
formation is .slate and porphyry, the vein having a north-
erly and southerly direction. Width of vein varies from

2)4 to 6 feet, although in one place it is much wider, as
in an upraise 9 feet of solid ore has been encountered.
This winter 350 tons of ore have been shipped, which, it

is claimed, yielded 150 ounces silver, and 69 per cent,
lead per ton. The claims were worked through adit

tunnels, except in one instance where an 8o-foot cross-cut
has been run, so as to ensure safety from snowslides. The

three tunnels on the property aggregate 600 feet. The
working force is 20 men.

The Mountain Chief.—This great little mine is

located within a mile and a-half of New Denver and is

the property of George W. Hughes, he having purchased

it in 1892 for a consideration of $15,500. The vein is

from 2 to 6 feet wide, with a pay streak of clean galena

from I to 3 feet. Upwards of 1000 tons have been mined,

the shipinents giving returns of 130 ounces silver and 70
per cent. lead. The property is worked through tunnels

driven on the vein. From 15 to 20 men are steadily

employed.

The Dardanelles Group.—The property of this com-
pany consists of seven claims, located in the Dardanelles

basin on the summit of the divide. The claims are

named the Dardanelles, Antelope, Buffalo, Okanagan,
Diamond Cross, Hidden Treasure and Caribou. The
Dardanelles and the Antelope, so far, are the only ore

producers. The formation is slate and porphyry, the

vein trending northerly and southerly, ranging from a

narrow seam to 5 feet in width. The Antelope claim has

been leased to different parties ; 50 tons of ore has been
marketed, which yielded 99 ounces silver and 51 per

cent. lead. The most development work has been done
on the Dardanelles. An incline shaft has been sunk 200

feet, as the vein is very flat, the total vertical depth from

the surface to the bottom of the shaft is not over 100 feet.

Smelter returns from 150 tons shipped range in value

from 248 to 322 ounces silver and from 26 to 30 per cent,

lead per ton. On account of the great flow of water,

heavier machinery is required before further sinking can

be done to advantage. In the meantime, the company
will run levels on the vein, exploring for additional ore

chutes. There is a steam hoist and pump on the property

placed there at quite an expense, a-> the freight over the

4-mile trail was 10 cents a pound. Although the ex-

penditures so far have been in excess of the receipts, yet

the company is sanguine of future profits.

The Washington Mine.—The Washington mine is

owned by the Washington Mining Company, in which

T. L. Montgomery, T. E, Jefferson, and Ralph L. Clarke

are the shareholders. The vein is in slate formation and
has a north-east and south-west trend. Previous to the

time of the company taking hold 560 tons of ore were
shipped. Since the company took over the property the

shipments have "ncreased, but the exact tonnage and
value ^f the ore is not attainable, as the officers of the

company refuse to give information. The equipments of

the property are the best of any in the district, and the

company evidently feels as though it had a valuable mine
and the working is being done on a business-like basis.

Thirty-eight men are on the pay-roll.

The Blue Bird.—The Blue Bird belongs to the

Washington Mining Company and is not being worked.
It is in black lime formation intersected by porphyry dykes.

The shipments of ore have aggregated 300 tons, averaging

144 ounces silver and 71 per cent. lead. This is one of

the early producers of the district, and is considered by
many a valuable property.

The Slocan Star.—This is the bonanza mine of the

district, and many are of opinion that it is the " big

mine " of British Columbia. The group consists of the

.Slocan -Star, Slocan King, Jennie, and .Silversmith. They
were located on the 7th of October, 1891. Formation,

slate, which the vein cuts obliquely on a north-east and
south-west trend, dipping with the hill at an angle of

about 45 degrees. On account of the strike of the vein

along the mountain on the west side of Sandon creek, is

tapped by crosscut tunnels. The present working tunnel

is 140 feet in length, piercing the vein at a depth of over

100 feet. Here the vein is fully 50 feet between w.alls,

every particle of which—aside from the first-clnss ore

—

can be profitably concentrated. A drift runs to the north-

east on the foot-wall, where the ore is mixed. The tun-

nel, however, is continued across the vein to the hanging-
wall, w here a large body of clean galena was struck. On
drifting north-easterly this body widened out to 12 feet,

without a particle of waste, therefore the company was
not long in extracting the 500 tons which have been stored

at Three F'orks, awaiting completion of the Nakusp and
Slocan railway. An upraise has been made to the surface

through ore continuously. A lower tunnel, to cut the

vein al a depth of 400 feet, has been started and work on
it will be pushed. It is likely the company will stope

1,000 to 1,500 tons before the sleigh road from the mine
to Three Forks breaks up. There is one ton of ore

sacked in the ore-house which runs over 1,000 ounces of

silver. The average value of the first-class oremow being
shipped is 100 ounces silver, $8 gold, and 70 per cent,

lead per ton. The Byron N. White Company, organized

under the laws of Wisconsin, with a capitalization of

$500,000, is the owner. Fifteen men are employed at

present.

The Northern Belle Group. —This group is located

on Jackson creek, four miles from its junction with Kaslo
river, and is 21 miles distant from Kaslo. The group
comprises the Northern Belle, DuVjlin Oueen, Kootenay
Star, and Ophir claims, each 1,500 feet square. The
property has been jvorked continuously since the date of

location, in June, 1892. The hanging-wall of the vein is

slate shale, on which there is about a foot of porphyry

casing, the same as the other bonanza mines of the argil-

tite belt. The foot-wall is lime and slate, through which

Ihe vein cuts. The lode is from 6 to 12 feet wide, all the

filling being concentrating ore. There are, however,

chutes of clean ore from 18 inches to 3^ feet in width,

which is simply broken down, sacked and shipped. De
velopments on the property consist of two adit tunnels,

each 250 feet in length and another started, which is in a

distance of 15 feet. Winzes are being sunk and uprises

made to connect these tunnels. Six hundred tons have

been marketed or are in transit from the mine to smelters

since the company assumed possession on June 1st, 1893.

From 300 to 450 tons per month is the proposed output

for the future. This ore has an average value of 100

ounces in silver and runs 80 per cent, lead per ton. It

costs less to transport it to Kalso than any other mine in

.Slocan district, being only $10 per ton. It is claimed

there is a profit of $50 for the company on each ton

handled, which appears like huge dividends. The
Northern Belle Mining Company of Seattle owns the

property. Dr. E. C. Kilbourne of that city is president.

The capital stock is $250,000. The present working

force is 24 men.

The Surprise.—The Surprise is in slate and porphyry.

It recently changed ownership, Chicago parties whose

names are withheld being the purchasers. Rumor states

the consideration at $60,000, half cash. Recently a ship-

ment of 100 tons was made, which a vague rejiort values

at 229 ounces of silver. Except that 8 men are employed,

no other information could be obtained.

The Whitewater Basin Mines.—Whitewater creek

empties into Kaslo river about 17 miles from Kaslo.

Along the mountains bordering this stream and in the

basin near its source quite a number of locations have

been made, some, it is claimed, carrying a large per-

centage of gold on the surface. From the Whitewater

claim, J. C. Eaton, in 1892, shipped 7 tons of galena ore

which netted him about $900. During the past year the

Wellington mine shipped several carloads, the figures for

which are not obtainable, as the manager is absent in

Eastern Canada. A diamond drill was used on the

Wellington, but owing to the seamy character of the

formation its use had to be abandoned. The Virginia,

bonded by J. A. Finch, is being worked by a small force.

The Noonday Group. -The Noonday group is made
up of the Noonday, Fourth of July, and Grey Eagle

claims on Cody creek, and is the property of G. J. Atkins

& Co. Formation, slate and porphyry. Have an 8 foot

vein of concentrating ore. Fully 100 tons on the dump
of clean ore, which will run 115 ounces silver and 78 to

80 per cent. lead. Total length of tunneling 300 feet.

Employ 12 men.

The Idaho and St. John.—This property consists

of two parallel locations, about 200 feet distant from each

other, the veins on which are from 5 to 6 feet wide. ' The
ore is galena carrying grey copper. The pay streak is

2)4 feet wide and solid in places, often averaging 200
ounces in silver. One tunnel is in 300 feet, from which

three cross-cuts have been run varying from 20 to 40 feet

in length. Another tunnel is 60 feet long. Besides the

above there is in addition at least 150 lineal feet of

development. Total figures of shipments not obtainable,

but one carload of ore from these claims netted $1,760.

H. H. St. John, "Al" Behne, and E. C. Gove, arc the

owners. The working force is 20 men.

The Lucky Jim.—The Lucky Jim group, which lies

within a few hundred feet of Bear Lake consists of the

Lucky Jim, St. George, and Roadley claims. It was
located in May, 1892; hence the claims are 1.500 feet

square. James Shields, Charles Druin, and Robert

Williams were the locators. The hanging- wall is dolomite

and the foot-wall slate shale ; the trend of the vein is

nearly east and west, dipping at an angle of about 45
degrees into the mountain, or south. On the surface the

ore exposed was fully 8 feet wide in places. Tunnels and
cross-cuts on the property aggregate about 500 lineal feet,

the deepest workings being about 80 feet from the surface.

Between 50 and 60 tons have been shipped, which, it is

said, returned 67 ounces silver and 60 per cent. lead.

This is one of the lowest grade mines in the district, but

being located less than half a mile from the proposed

Kaslo & Slocan railway, the savings in transportation will

be quite an item. Dr. E. C. Kilbourne of Seattle, owns
one-half, Robert Williams one-third, and Thomas J.

Roadley one-sixth. No wotk of consequence is now
being done, only two men being employed.

The Ruecau Group.—For convenience, the owners
of this group call their property the " Reco," their

possessions consisting of the Ruecau, Texas, New Den-
ver, Ephriam, and Clifton. T'le vein is exposed ^and

cuts through four of the claims. The formation is slate,

intersected by porphyry dykes, through which the vein

trends at nearly a right angle. Ten feet is the average

width of the vein, which carries galena and carbonates,

the pay streak ranging from l8 inches to 8 feet in width.

Forty tons have been shipped, which ran from 167 to 261

ounces silver and 65 per cent. lead. John M. Harris,

F. T. Kelly, and .S. M. Wharton, are the owners. Their
working force is 15 men
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The Queen Bess.—Located on south side of the

mountain fiom Idaho basin. Slate and lime formation
;

vein trending northeast and southwest
;
development, 300

foot tunnel which cuts the vein at a depth of 65 feet, and

a shaft 40 feet in depth. In places have 8j4 feet solid

galena. On dump,' ready to ship, 50 tons of ore. A
parallel vein l'4 inches wide carries galena and carbon-

ates. Owned by Seattle parties and J. H. Moran. A
force of men were put to work the last week in January.

The Vancouver Group. —Located on south side of

Four-mile creek, 1.500 and 2,500 feet above Slocan lake

and distant 4 miles Irom the townsite of Silverton. For-

mation, slate: \eins, northeast and southwest trend ; said

to be huge fissures which can be traced three miles. The
two carloads of ore shipped lasl winter averaged 250
ounces silver, one carrying 40 per cent, and the other 55
per cent. lead. Over $4,000 worth of development work

has been done. The claims are named Vancouver and

Mountain Boomer. Mahon Brothers are the owners.

The Grady Group. —But little information can be

gleaned concerning this remarkable showing on Four-

mile creek. Five hundred tons of ore, valued at $125
a ton, are on the dump ready to ship. The property is

held under bond to the McNaught Land and Inx estment

Company of Seattle, N. F. jMcNaught being in charge.

It is claimed the price to be paid is $70,000. of which
two jiayments of $5,000 each have been inade.

The Cumberland.—The Cumberland is in the same
basin as the Idaho, and is south-east of that mine. The
formation is slate and lime ; north-east and south-west

trend and dips at an angle of 80 degrees from the hori-

zontal : vein filling, galena and f|uartz
;

average width of

vein 4 feet, and pay ore 14 inches, although in places it

is 20 inches solid. Development consists of a tunnel 132
feet on vein, a crosscut tunnel 60 feet, one drift from
crosscut tunnel 40 feet, another drift 70 feet, and one
shaft 15 feet. Sixty tons of oie are ready to ship. Four
men are. kept at work. The owners are Martin Clair,

C. M. (jething and F. F. Macnaughton.

The Alamo Group.— Situated in Twin Lake basin

and discoxered in June and July, 1892. Claims consist

of the .Alamo, Twin Lakes and Ivy Leaf It is a contact

vein, between slate and porphyry. One tunnel 250 feet

ill length and another 165 feet. Ore, galena and carbon-
ates, w hich run very high. One carload has been shipped

and other shipments are ready, ^'ein runs from 3 to 5

feet in width. Four men emplowed.

' The Bon Ton.— It would be impossible under present

circumstances to mention and describe ' all the many
claims in various stages of development in the Jackson

basin or on both sides of the creek. Outside the Northern

Belle, the Bon Ton is the orily one which made a ship-

'ment. It was but a few tons, and the returns were

between $300 and $400 a ton. The Sunset, Lucky Boy,

and others are .said to'be healthy prospects.

The Big Boulder.—So much has been written of the

famous Big Boulder that a few brief notes regarding it in

,this article may not be amiss. Development in the uppei^

works of the Slocan Star shows where this great mass of

galena rested in the vein before it took its slide down the

hill to where it was foui\d by "Jack '' Cockle. Evidently

erosion of the country formation below the ledge matter

caused the boulder to drop from its natural place in the

vein, and it was carried down the hill by its ow n gravity.

There has been shipped from the boulder 40 tons, which

yielded 130 ounces of silver and 70 per cent. lead. The
owners expect when the remainder is sorted to secure at

least 25 tons more of the same grade.

The Chambers Group.- -This group consists of the

Chambers, Wellington, Eureka, and Jay Could. It is

situate on the south fork of Carpenter creek, above the

mouth of Cody creek, and was located on October 26th,

1891. The.- hanging- wall is shale and the foot- wall

quartzite. It is fully 80 feet between walls, the vein

carrying stratas of clean galena and concentrating ore.

Sample assays return an average of 120 ounces silver and

from 60 to So per cent. lead. There has been 300 feet of

development work done. The present owners are the

Bank of Montreal, G. J. .\tkins & Co., and Ed. Becker,

Charlie Kent, and Tom Litster. This is said to be the

finest concentrating proposition in the district. Not being

worked at present.

The Slocan Boy.—This claim lies above the Wash-
ington, the vein passing through a portion of the ground.

It is owned by S|5okanc |jarties, who on account of private

financial embarrassments are not working the property at

present. .\ ([uantity of ore is on the dump, but no ship-

ments have lieen made.

The Great Western.—The (ireat Western was located

in October, 1891, l:iy Tbiii McGovern and Charley Frank-

lin, of Ainsworth, and is 600 x 1,500 feet. It is now a

Crown grant claim. It is in the argiUite slate belt. The
vein is a very strong one, although but 2/2 feet in width,

dipping at an angle of 60 degrees. From 3 to 14 inches

is the width of the pay streak as far as developed, and

there are about 30 tons of ore on the dump, which will

a:verage I20 ounces in silver and 70 per cent. lead. The
development is made up of tunnels, alongside the vein,

cross-cuts, etc., which aggregate about 450 feet. The
]3roperty was bonded in 1892 to the London Mercantile

Association, who paid $5,000 on the bond, and expended

$10,000 in development. The instability of the price of

silver caused the company to throw up the liond and forfeit

the money paid. The locators are still the owners.

The Eureka.—The Eureka and Mineral Hill claims

lie north-east of the Slocan Star group on the same vein,

and are the property of G. [. Atkins & Co. This ledge

is at least 20 feet wide. They have run two tunnels,

aggregating 500 feet, and have struck ore in the lower

one. A.ssays have yielded 169 ounces silver, and 70, 72,

and 74 per cent. lead. Nine men are employed on this

property, and work will also be commenced on the Elgin,

on Slocan Star hill, in the spring.

The Lorna Doone.—This claim is an extension of the

Vancouver and carries iS inches of very rich ore. Rath-

bourne & Culver, the owners, have been offered $12,000

for it. Its location is S'A mWe'i east of Slocan lake, near

Four-mile creek. Several tons are on the dump, but no

shipments have been made.

The Dayton. —This ledge was discovered last year by

William Springer. It carries dry ore and is located in

the granite belt, 3 miles east of and near the foot of

Slocan lake, 20 niiles from New Denver. The vein is

2 '4 feet wide, carrying 10 inches of pay ore, averaging

215 ounces silver, and $21 gold per ton. The highest

assay was 920 ounces silver and $40 gold. Mr. Springer

has sold the claim to Mr. Hanauer, the Salt Lake smelter

man.

The Greenhorn.—The Greenhorn claim is located on

Cody creek, opposite the Freddy Lee, and is in the same

formation. There is three feet of solid galena in sight

which samples 100 ounces silver and 60 per cent, lead

per ton. John McNeill of Ainsworth, is the owner. The

vein has been traced through the entire length of the

location, 1,500 feet.

Dominion Coal Connpany, Limited.

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

OFFERS FOR SALE

STEAM, GAS and DOMESTIC COALS of HIGHEST QDAIITY
Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facilities for supplying Bunker Coals with promptness is unequalled.

APPLICATION FOR PRICES, ETC., TO BE MADE TO

J/Sx McLENNAN, treasurer, 95 Milk St, Boston, MASS.

DAVID McKEEN, Resident Manager, M. R. MORROW, i

i Glace Bay,. Cape Breton. 50 Bedford Row, Halifax.

KINGMAN' BROWN & CO., Custom House Square, Montreal.
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The Eureka Group.—To the north of Kaslo river, on
the tliviiie between Liddle and Bear creeks, is a group of

claims named the Eureka, Vosemite, Homestake, Scottish

Chief and Parrot. They are in the trachyte formation,

and trend northeast and southwest. The veins are from

5 to 10 feet wide, carrying chutes of ore from l6 inches

to2!i feet in thickness, all galena, assaying 125 ounces
silver and 77 per cent, lead per ton. On the Eureka and
Yosemite there is 150 feet of tunnelling and 44 feet

of shafts with open cuts 60 feet in length. On the Echo,
another claim of the group, there is a 25-foot tunnel on
a p.ay streak from 6 inches to a foot wide, carrying fine-

grained galena assaying as high as 327 ounces silver per

ton. McDonald Brothers, Mcl'hee and Moore are the

owners.

The Jardine Camp. -The Jardine canip was dis-

covered in .'^ep!ember. 1S91. The principal claims are

known as the Trapper, Silver Tip, Beaver, Lone Star,

Cornet, Snowflake and Mountain Dew. They are

located three niiles from McDonald Brothers' Halfway
house and 13 miles from Kaslo. The formation is

trachyte w'ith serpentine dykes, the veins trending north-

east and southwest. A considerable amount of work has
been done by the owners. The Beaver is 12 feet wide,

carrying galena and copper. There are between 50 and
60 tons on the dump. There is four feet of ore in the

upper tunnel of the Mountain Dew. which as.says from 26
to 204 ounces silver. The -Silver Tip carries dry ore,

assaying as high as 400 ounces silver. Andrew Jardine,

John (Lardo) McDonald and Jack Allen are the owners.

The Montezuma. —The .Montezuma is only eight

miles from Kaslo, on a tributary of the south fork of
Kaslo river. The formation is slate, granite and lime,

the vein cutting through the same. There was nine feet

of clean galena on the surface, and development work
has proved the vein to be from 3 to 4 feet in width.

There is a crosscut tunnel 70 feet in length, tapping the
vein 40 feet in depth. From the tunnel a drift has been
run 40 feet, show ing from I to 4 feet of ore. Its value is

80 ounces in silver and 60 jier cent, lead per ton. Tom
McLeod, Ed. Becker, and others are the owners.

The Fisher Maiden. —The Pisher .Maiden, Stand-By
and -Sixty-Three are owned by W. A. Crane and Dan
McDonald. They are in the granite belt, near Eight-
mile creek, down the lake from New Denver. The veins

are from 6 to 7 feet in width, carrving from 18 to 20
inches of ore. the lowest assay of which was 220 ounces
in silver. Ruby and silver glance predominate. In one
place 6 inches averaged 600 ounces per ton. The Fisher
Maiden and Stand-by are held under Ixjnd to Seattle
parties for $30,000. This property is six miles back from
Slocan lake.

The Navigator. - The Navigator adjoins the Aljiha
claim of the (.Irady group and is a parallel vein. It is a
3-foot ledge with a pay streak 8 inches wide, carrying
1.20 ounces of silver and 65 per cent. lead. The forma-
tion is slate, the vein trending northeast and soulwest.

Jasper King and Ben .Anderson are the owners, and they
propose to do considerable flevelopnient work the coming
summer.

The Grey Copper.—This claim lies between the Blue
Bird and Keco, and cuts through slate, porphyry, and
lime formation. The vein is 3 feet wide and shows ore
for 200 feet, averaging one foot in thickness. Assays run
from 145 to 160 ounces silver and 72 per cent. lead.

This claim is owned by Jack Thompson, Ed. Becker and
Charlev Kent.

The Tom Moore and St. Lawrence — North-east
of the (ireat Western are located the above-named claims.

The ledge is about 5 feet wide, composed of iron carbon-
ates, decomposed lime and galena. Some ore has been
extracted, but not enough to ship. These prospects
are surrounded by the big mines of the .McCiuigan basin,
M. C. Monaghan, G. Haw ley and Tom llennessy are the
owners.

The CAlTiiDIAlT XIHTEEAL WOOL GO. Ltd.

fijje ami Boiler
COlElilNGS.

122 BAY STREET, TORONTO

LAMKIN PATENT
STEAM
FA CKINGS.

ASBESTOS GOODS Or EVERY DESCRIPTION.

W. E. HARRINGTON, L. W. HARRINGTON

CO NTRACTORS

Diamond Drill Work.

PROSPECTING MINERAL LANDS A SPECIALTY.

Twenty-seven years in the business and over thirty

miles of Drilling completed.

Address either

M. E. HARRINGTON & SON,
ISLIPEMING, Marquette Co., Mich.

MANSFIELD, Bristol Co., Mass.

PHOSPHATE LANDS FOR SALE

AT REASONABLE PRICES.

4)r*/*A ACRES OF GOOD PHOSPHATE PRO-
PERTIES. Address:

A. BENSON,
Buckingham, - Quebec.

^ BELTING

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Sa'w Mills, Paper and Pulp Mills, etc.

CHE/\P£R, LIGHTER, MORE PLI/\BLE & MORE DUR/\BLE TH/\N DOUBLE LE/\THER.

W. A. FLEMING, SOLE AGENT FOR
CANADA

57 St. Francois Xavier St., MONTRE/\L. - Victoria Chambers, OTT/\WA.

and Assay Appapatus.

Agents for the Dominion for the

MORGAN CRUCIBLE COMPANY, BATTERSEA, ENGLAND,
AND FOR THE

Balances ^ "Weights of Beckers Sons, Rotterdam.

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Meissen Porcelain.
Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically

Pure Reagents and Volumetric Solutions.

ts- An Illustrated Priced Catalog^ue on Applica-i!on,-?ES

LYMAN, sons & GO.
380, 382, 384 and 386 St. Paul Street, 3Vi:03Sra?E,E^Ij.
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WORTH TRYING

HOUGH times may be dull a great many new mining

companies are being formed, while the old established

mines constantly require new machinery and supplies.

Is it not worth trying to

Secure some of this business by

Advertising in the REVIEW ? .

It reaches every mining company, mineral operator, and

user of steam power plants in the country, and you will

find that its advertising pays. ,

Write for our Rates and Discounts.
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If you want

BAGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

Every Quality and size in stoclc.

Specially strong sewingr for heavy materials.

Lowest prices compatible with g^ood work.

We now supply most of the Miningr Companies, and those

who have not bought from us would find it to their advantage

to do so.

THE CAITADA JUTE COlkCFAlTY (Ltd.)

IT, 19 21 ST. MARTIN STREET,

MONTREAL.Established 1882.

WIRE ROPES
Crucible Cast Steel Ropes

for Hoistingf, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Power, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES. ^

MANUFACTURED BY THE

B. GREENING WIRE Co.. LIS
HAMILTON, CANADA.

BUTTERFIELD'S HiNGED PiPE ViSE
MAJDE IN TWO SIZES.

No. I Holds from o to inch pipe.

No. 2 Holds from to inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

kinds of Taps.

-MANUFACTURED BY-

BUTTEEFIELD & CO., EOCE ISLAITD, F.Q.

For Immediate and Cheap Sale

THE FOLLOWING

ir

The whole Nearly New and in Good

State of Preservation.

1 30 h. p.

2 30 h. p.

1 3S h p. Steel Locomotive Boiler complete (Jenckes)

" (Leonard)

" (Bannerman

2 25h.p. " " " (Leonard)

I 25h.p. " " " (White)

I 8h.p. Vertical " " (White)

1 7 h.p. " " " (Leonard)

2 7"x 10" Double Cyl. Double Drum Hoists (Jenckes)

I 7"x 10" Single Cyl. Double Drum Hoists (Jenckes)

3 7"x 10" Double Cyl. Single Drum Hoists (Lidgerwood)

I 6"x8"Sin. Drum Cyl. Sin. " (Miller & Tom.

I 2 h.p. Horizontal Engine

I No. B.B. Marsh Steam Pump
I 24" Swing Lathe with Change Gear, Counter Shaft, etc.

I 36" Back-Geared Drilling Machine.

7 3" Sergeant Drills with Tripods and Four Columns

4 Little Giant Drills with Tripods and Three Columns,

I No. 3 B Drill with Tripod (Rand) [Rand

I No. 2 Drill with Tripod (Rand)

24 Steel Rock Buckets

6 Dumping Cars'

10 Derricks Complete

I Hand Drilling Machine

5 Wooden Water Tanks

Chains

Platform Scales

Electric Batteries

Patent Packing

Cotton Waste

Steam Hose—new
Galvanized Rope—old

Steel Hoisting Rope—new

Steel Hoisting Rope—old

Hemp Rope—new and old

Boarding House Fittings

Kitchen Ranges

Assorted Stoves

Screens

Cobbing Plates

Chilled Car Wheels

Axles and Axle Boxes

Dumping Brackets

Assorted Wrought Iron in

Bars

Pipes from 1%," to 2"

Pulley

Derrick Irons

Assorted Sheaves

Single and Double

Blocks

Galvanized Thimbles

Steel Barrows

Duplex Plates

Blacksmith Tools

Miners' Picks—assorted

Striking Hammers
Sledge Hammers—assorted

Cobbing Hammers

Shovels

Crow Bars

Steam Whistles

Ejectors

Assorted Globe Valves—new

and old

New Spare Parts for Rock

Drills

Octagon Steel in Bars—new

APPLY AT ONCE TO

A. BENSON,
BUCKINGHAM, QUEBEC.
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THE DOMINION WIRE ROPE COMPANY, Lm
MONTREAL

TRANSMISSION AND COLLIERY PURPOSES
SOLE CANADIAN AGENTS for the

WHEN NEW

CELEBRATED

MILLER & HARRIS-MILLER

CABLEWAYS.

Also l\opes for Hoisting, Mining, Elevators, Ship's Rigging and Guys, Etc., Etc.

SOLE CANADIAN AGENTS for the

CELEBRATED

"BLEICHERT"
TRAMWAYS.

Send for Catalogue and Estimates to P.O. Box 1942

"M" Drill—Hand Power.

Capacity—300 ft. depth.

Removes ifV inches solid core.

DIAHOKD DUILLS

PBOsPEOTiNfl muteral lands.
The SuUivan Diamond DriU is the simplest, most accurate, and

most economical prospecting drill for any kind of formation, hard or soit, in

deep or shallow holes. j • „i

The Diamond Drill brings to the surface a solld core of rock and mmeral to

any depth, showing with perfect accuracy the nature quality and extent ot the

ore-bearing strata, and with great saviug iu time and expense over any other

""^^^Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and

other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal i><Iinmg Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill-

Capacity—2,000 ft. depth.

Removes i{ inches solid cor©.

ROBB-ARMSTRONG ENGINES
Sili/IPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR.

BUILT ON ^THE /\MERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOILER

COMBINES ALL THE

ADVANTAGES

Light Portable Forms

—WTTH THE

—

highest'^possible economy.

ROBB ENGINEERING COMPANY, LTD. AMHERST, NOVA SCOTIA.

MILLER BROS. & TOMS,
MANUFACTURERS OF

1 fe^^ .

STEAM ROCK DRILLS AND HOISTING ENGINES,

Nlining and Contractors' Plant, Etc., Etc.

110-120 KING STREET, MONTREAL, QUE.
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CANADIAN RAND DRILL GO. Sherbrooke, Que.

Mining, Tunneling & Rock-Working Ittachinepy

STRAIGHT LINE COMPRESSORS.

DUPLEX, COMPOUND & CONDENSINfi COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE CO., Sole Agents

IG VICTORIA SQUARE, MOXTRJBAL. HALIFAX HOTEL, BCALIPAX. «32 CORDOVA STREET, VAXCOVVBR.

INGERSOLL ROCK DRILL CO.
FOR MINES, TUNNELS

AND QUARRIES.

STRAIGHT LINE.

DUPLEX & COMPOUND

ROCK DRILLS
aTrcqmpressqrs.

StoDC Channelling Machines, Coal Mining laehines,

AND COMPLETE PLANTS OF MINING, TUNNELLING AND QUARRYING MACHINERY.

203 ST. JAMES STREET, MONTREAL

^^T^ '^^ ' tt ' JEl^FREY COAL ffllNG MACHINES
OPERATED BY ELECTRICITY AND AIR POWER.

SRCTION OK CONVKYOR.

JEFFREY CHAIN BELTING
For Mleyators, Conveyors for handling Coal, Ores, &c. Also

tuati/txum of Goal Ghaies, Tipples, &c.

Coal Drills, Motor Cars, Etc., Etc.

COAL SCREENS.

Mines Examined and Estimates Made.

SEND FOR ILLUSTRATED CATALOGUE.

THE JEFFREY MANFG. COMPANY,
(lew York Branch, IBS Washington St. COLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.

Robb EnK>na«rine Company, Agents, Amherst, Nova. Scotia.
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m USE THE BEST!

TAKE NO OTHER!!

Penberthy Injector,
THE 01TL7 INJECTOE MADE WHICH IS

ABSOLUTELY AUTOMATIC.

TO^iC\^i IN USE IN THE UNITED STATES
,\J\J\J AND CANADA!

3old by all large Steam Supply Houses.

Used by all large Traction Engine Builders.

Used by every live, wide-awake Steam-user in America.
Vk/ x>i-fce fox* PpdLces -t>a>

Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ; I. Matheson & Co., New Glasgow, N.S.;

McKelvy & Birch, Kingston ; Macdonald & Co., Halifax ; McKeough & Trotter, Chatham

;

Spratt & Gray, Victoria, B.C.; Robb Engineering Co., Amherst, N.S.; or

FEITBEETH7 IlTJECTOBi CO., Manufacturers, Windsor, Ont.
^Address Letters to Detroit, Michigan.*^

' —

A %
THE CONQUEROR"

j

ps=^
aORmCMACHINE.FOR ,l^^^.tenS^
''BIHD'&COAL-

THE HARDY PATENT PICK CO, Limited
SHEFFIELD, ENGLAND.

^ ^ ^ ^

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

OF

PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All ether

Refractory

Substances.

Will work either wet or dry, and deliver a finished product.

Capacity, 3 to 4 tons per hour on Phosphate Rock, 1^ to 2 tons

per hour on Pv>rtland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

No JOURNALS IN GRINDING CHAMBER. BALL RIGID ON SHAFT HAVING. DIRECT
POSITIVE ACTION ON MATERIAL. MINIMUM POWER PRODUOES MAXIMUM AWOIT-VT'

OF PRODUCT. It is ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS TO
CONSTRUCTION AND CAPACITY FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LESS THAN STAM^ MILLS. tA RGEi NUMBER OF MILLS IN USE ON DIFFEREKtT ITATE-
RIALS WITH POSITIVB SUCCESS IN EVERY INSTANCE.

Correspondence solicited and illustrated de-
scriptive pamphlet furnished on application to

BRADLEY FERTILIZER CO., 92 State St., Boston, Mass.

^ ^ y V ^ 'r IF
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POLISHED STEEL SHAFTING . .

PRICE LIST.

Nominal
Size of

Shaft.

2

2%

Actual
Size of

Shaft.

1%

Weight
per ft.

Price

per lb.

4^4 cts.

4 cts.

Nominal
Size of

Shaft.

3

3/2

4

S

Actual
Size of

Shaft.

2H

3fV
3A
4
aYz

5

Weight
per ft.

18.91

22.59
26.60

30 94
42.33
53-57
66.13

Price

per lb.

4 cts.

5 cts.

The Nova Seotia Steel k FoFge Co.

NEW GLASGOW, NOVA SCOTIA.

EVERY BAR GUARANTEED STRAIGHT AND TRUE TO SIZE WITHIN OF AN INCH

BOXING EXTRA AT COST.
t- Shafts of our Standard Sizes up to 3 inches in diameter we keep in stock, in lengths from to i3 feet, vary-
ing by 2 feet.

On orders from stock, cut to other lengths, we charge for length from which we cut.

Prices for Special Sizes, varying from list of actual sizes given above, will be furnished upon appUcatioM.
All orders filled as per Actual Size column unless otherwise specified.

Prices Subject to Chang^e Without Notice.

This is not Hot Polished or Cold Rolled Steel, and will not spring when keyseated. If your Wholesale Hardware
Firm cannot supply you write direct to the Works, New GlaSffOW, Nova, Scotiat.

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 HOLLIS STREET, HALIFAX, N.S.

^ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., Limited.
MANUFACTURERS AND DEALERS IN

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c..

Call or Write us for Prices. HZ^XjIDB^A^ZKI, 3Sr_S-

LMathesonsE
' " Et/GlffEERS

AND
^'^r*' Roll-''"'''

I

RURO fOUNDRY &
MachineC?
ppgineers

13oilcrA\akcrs*

and Founder?Mining

Machinery

Spc ci ^IMixture,Sboe s&Diev
With thel^ESTl^aoRD^^WDRLD

Wearing qu^ility iin<viir|)nssed

/
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"M" DriU—Hand Power.

Capacity—300 ft. depth.

Removes lyV inches solid core.

DIAMOND DRILLS

PROSPEOTIITG MINERAL LANDS.
The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill tor any kind of formation, hard or soft, in

deep or shallow holes.

The Diamond Drill brings to the surface a SOlid COre of rock and mineral to

any depth, showing with perfect accuracy the nature, quality and extent of the

ore-bearing strata, and with great saving in time and expense over any other

method.
Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channe'ling Machines, Rock Drills, Hoists anc
other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond DrilL

"N" Drill-

Capacity—2,000 ft. depHu

Removes i{ inches solid core.

ELECTRIC BLASTING
Superior to all c .htrs for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

" x>xrx.x.-xraE> " ki^-A-sti^vg^ ikc^csixn'z:.
The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

No. I fires 5 to 8 holes ; weighs only 15 lbs. Adapted for prospecting, stump blasting, well sulking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading: and Connecting: Wires.

Manufactured only by JAMES MACBETH & CO.,
SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Branch Offices and Magrazines at all Chief Distributing: Points in Canada.

ESTABLISHED 1891.

MANUFACTURERS OP DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platitium Fuses, Detonators^ and all Blasting ^.-^oupplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCEJ,':^LENCE.

BOILER AND PIPE COVERINGS
Absolutely Fire Proof.

Light and Easy to Apply.

Indestructible by heat ; will sive

from 10 to 40 per cent, in fuel, and give

dry steam at long distances.

H. W. JOHNS MANUFACTURIXG COMPAXY,
Sole ManufaetuFers of H. W. Johns' Asbestos Roofing, Sheathing, Building Felt. Asbestos,

Steam Packings, Boiler Coverings, Roof Paints, Fipe-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &c.

Established 1858. 87 MAIDEN LANE. NEW YORK.

The Sciegice and Art of Mining
/

.."Published Fortnightly. Price 3d.

Has \> Largest Circulation of any Mining Journal in the

United Kingdom.

Spei^'^ially Interesting to all Persons Connected witli Mines.

i"he Publishers will send a Specimen Copy to any Miner

on receipt of Post Card.

Jersey City, Cblcago, PltiladelpIiU^ Boston, Iiondodke

Publinhers :

THOS. WALL & SONS, 27 Walgate, Wigran, England.

Editor : C. M. PERCY, Wigan School of Mines.
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ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROHLING GOVERNOR

BUILT ON THE /^MERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOILER
COMBINES ALL THE

ADVANTAGES

Light Portable Forms

—WITH THE-

HIGHEST POSSIBLE ECONOMY.
IKE^ ST XT X«^ O XT XCS X» B

ROBB ENGINEERING COMPANY, LTD. AMHERST, NOVA SCOTIA.

MINING AND MILL MACHINERY.
Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
HEAVY VTIHE CLOTH

IN ALWAYS IN STOCK
BRASS, IRON AND STEEL.

THE MAJOR MANFG. CO.
23 cSc 25 COTE STI?,EET, 3yC03SI"TI?.El^L.

Send Specifications and get Quotations,

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

^
SAVES YOU BUYING A $500.00 PUMF.

For the following uses

:

For pumping cold water, liquids other than water, and air and vacuum
pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Seftd for Catalosjue and Price List. GAETH 56 CO., MONTREAL.

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc.

MILLER BROS. & TOMS,
MANUFACTURERS OK

STEAM ROCK DRILLS AND HOISTING ENGINES,

nijining and Contractors' Plant, Etc., Etc.

110-120 HIITG STEEET, MOITTEEAL, QT7E.
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If yon want

BAGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.

Send to ns for Samples and Prices.

£very Quality and size in stock.

Specially strong sewing: for heavy materials.

Lowest prices compatible with good work.

We now supply most of the Mining Companies, and those

who have not bought from us would find it to their advantage

to do so.

THE CANADA JUTE COMPAITY (Ltd.)

17, 19 21 ST. MARTIN STREET,

MONTREAL.
Established 1882.

BuTTERFiELD's Hinged Pipe Vise
MADE IN TWO SIZES.

No. I Holds from o to 2>4 inch pipe.

No. 2 Holds from )4 to ^yi inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Bntterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

kinds of Taps.

-MANUFACTURED BY-

BUTTEEFIELD ^ CO., EOCH ISLAITD, F.Q.

WIRE ROPES
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

Mining Machinery.

B. GREENING WIRE Co., LIB
HAMILTON, CANADA.

IMMEDIATE SALE-CHEAP.

-THE FOLLOWING-

The whole Nearly New and in Good

State of Preservation.

I 35 h p. Steel Locomotive Boiler complete (Jenckes)

1 3oh.p. " " " (Leonard)

2 3oh.p. " " " (Bannerman)

2 25h.p. " " " (Leonard)

I25h.p. " " " CV^Tiite)

2 7"x lo" Double Cyl. Double Drum Hoists (Jenckes)

1 7"x lo" Single Cyl. Single Drum Hoists (Jenckes)

2 7"x lo" Double Cyl. Single Drum Hoists (Lidgerwood)

7 3" Sergeant Drills with Tripods and Four Columns

4 Little Giant Drills with Tripods and Three Columns,

I No. 3 B Drill with Tripod (Rand) [Rand

I No. 2 Drill with Tripod (Rand)

24 Steel Rock Buckets

6 Dumping Cars

10 Sets Derrick Irons Complete

Platform Scales Chains

Electric Batteries Single and Double Pulley

Patent Packing Blocks

Cotton Waste Galvanized Thimbles

Steam Hose—new Steel Barrows

Galvanized Rope, new & old Duplex Plates

Steel Hoisting Rope—new Blacksmith Tools

Steel Hoisting Rope—old Miners' Picks—assorted

Hemp Rope—new and old Striking Hammers

Boarding House Fittings Sledge Hammers—assorted

Cobbing Hammers

Shovels

Crow Bars

Ejectors

Assorted Globe Valves—new

and old

New Spare Parts for Rock

Drills

Sand Pumps

Steel or Cornish Bells

Kitchen Ranges

Assorted Stoves

Screens

Cobbing Plates

Chilled Car Wheels

Axles and Axle Boxes

Dumping Brackets

Cast Iron Clamps

7/^, lyg and I'X Octagon

Steel Drills

*1H*H3I1 . J. ,.

APPLY AT ONCE TO

A. BENSON,
BUCKINGHAM, QUEBEC.
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BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PRES'T.

J. LANCELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners of

Gold, Silver, Lead, and
Copper Ores.

Bullion and Argentiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electrolytic Copper Works;

NEWARK, N, J.

Buena Fe Sampling Works

:

Agency, SABINAS COAHULLA,
Mexico.

MINING,: ENGINEER,
((iraduate, Academy of Mines, Axchen, (iermany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

M. A. BucKE, Grad. S.P.C. H. K. T. Havi.tain% (Jrad. S.P.C.

(l ate of Kreiberg, Germany.)

BUCKE Sc HAULTAIIT

Consulting, Mining and Electrical Engineers,

KASLO, KOOTENAY, B.C.

MINING PROPERTIES MANAGED

Assessment and Development Work Supervised.

Burland's Old Dominion Crescent Brand

CINNAMON PILLS
THE ONLY GENUINE

RELIEF FOR LADIES.

Ask your Drucgist for Burland's Old Dominion
Crescent Brand Cinnamon Pii.ls. Shallow rectangular
metallic Vjoxes sealed with crescent. Absolutely safe and
leliable. Refuse all spurious and harmful imitations.

Upon receipt of six cents in stamps we will reply by return
mail, t;iving full particulars in |ilain enveloi)e. .\ddress,

BORLAND CHEMICAL CO.
f'ica',€ mention this pupcr. Morse Bldg:., N. Y. City.

The CA2TADIA1T MIITEZIAL "WOOL CO. Ltd.

Pipe nn.fl Boiler

COVERINGS.

122 BAY STREET, TORONTO

LAMKIN PATENT
STEAM
PACKINGS.

ASBESTOS GOODS OF EVERY DESCRIPTION.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETWEEN

Otta'^a and Montreal

STRAINS DAILY REXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, - PORTLAND
And all Points EAST and SOUTH.

KAST THKOL't.H SKKVICE liETWFEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit.

For tickets time tables and information, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN,
(General Manager.

C. J. SMITH,
Gen. Passenger Agt.

MINING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca-

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River $2.50 to $3.50
per acre, and south of it $2 to $2.50 according to distance

from railway.

Rent of locations first year 60c. to $1 per acre, and
subsequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 to 3 per cent, of

value at pit's mouth less cost of labor and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'

Act, 1892) until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws ia

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, may be had on applica-

tion to

ARCHIBALD BLUE,
Director Bureau of Mines.

Toronto, April 24, 1892.

KEEP YOUR BOILER TUBES CLEAN AND SAVE YOUR FUEL

Cuts the Scale,

Carries all

Accumulations

Forward.

Cleans the Tube

in one

Operation.

:eliance Works, 112 Queen Street, MONTREAL, QUEBEC.

Chemical and Assay Apparatus.

Agents for the Dominion for the

MORGAN CRUCIBLE COMPANY, BATTERSEA, ENGLAND,
AND FOR THE

Balances ^ heights of Beckers Sons, Hotterdam.

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Meissen Porcelain.

Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically

Pure Reag^ents and Volumetric Solutions.

a- An Illustrated Priced Catalogue on Application.^

LYMAIT, SOITS & CO.
380, 382, 384 and 386 St. Paul Street, 3Vi:OIsrTE.El_A.]l..
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THIS Gh-i^TES
ROCK AND ORE BREAKER

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY!
The Gales Gyratory Breaker is used on every Continent, having Ijeen

adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogues GATES lEON "WORKS,
Branch Offices ;

136 Liberty St.. New York.

237 Franklin St.. Boston.
173a Queen Victoria St., London, E

50 P. South Clinton St.,

CHICAGO, U.S.A.

Successors to Doty Eng^ine Works Co., and
John Doty Eng^ine Co., Ltd.

MINING MACHINERY
Marine and Stationary Engines and

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

^Prices and Estimates on Applicatio

BERTRAM ENGINE WORKS CO.
Bathurst and Niagara Sts.,

TOnONTO, CANADA.

Mining Machinery for Sale.

35 H.P. PORTABLE BOILER, STEAM HOIST,
STEAM PUMP, ROCK DRILL, DIAMOND

DRILL AND OTHER MINING MA-
CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

a. L. "WOODWOHTH, MARMOHA, ONT.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford's Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for

one dollar, the regular subscriptiou price, and in addition

to send each subscriber fifty-two complete novels during
the twelve months ; one each week.
Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident e.xpecta-

tion of getting a hundre<l thousand new subscribers.

Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle^
Miss Bradilon, Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford's Magazine,
one year. Vour first copy of .the magazine, and your
first number of the fifty-two novels (one each week) which
you are to receive during the year will be sent you by re-

turn mail. Remit by P. O. Order, registered letter or
express.

Address :

.STAFFORD PUBLISHING CO.

Publishers of

Stafford's Maoazimc,
P. O. Box 2264. New York, N.Y.

Please mention this paper.

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Paper and Pulp Mills, etc.

CHE/\P£R, LIGHTER, MORE PLI/\BLE & MORE DURABLE TH/\N DOUBLE LE/\THER.

SOLE AGENT FOR
CANADAW. A. FLEMING,

57 St. Francois Xavier St., MONTRE/\L. - Victoria Chambers, OTT/\WA.

ADVERTISE n IT WILL PAY YOU

CanaMan /IbiniriQ IReview.
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Jolm E. Hardman, S.B.
MINING ENGINEER,

Can be consulted on all matters pertaining to the profession

The development and management of Gold Properties a specialty.

ih ,|| „|llh Ill llhM.llh lll|.MIlllll.M.lllll..,Ull

J TO USERS OF THE DI/VMOND DRILL, t

1 Diamond Drili Bits set Promptly by an Efiici- =

J ent Man All Work Guaranteed. f-

"1 Bort and Carbon Diamonds for sale. Same r

J terms as New York. Prospecting with
_

|-

= American Diamond Drill at per ' |^

foot or by the day. f
A IlEcsXC^e A Co. J i-

j OTTAWA. L
«ip":il|H I|

I

Il|l'">l||l'""l| 'II
"I||l

I
\[r

jr& H.JTAYLOR.
GALVANIZED FLEXIBLE STEEL WIRE ROPE

COLLIERY ROPES A SPECIALTY.

Wrought Iron Pipe for Gas, Steam and Water.

BRASS and IRON VALVE GATES and COCKS.
ENGINE AND BOILER APPLIANCES.

7*1 CRAJO STREET, MONTREAL.

J. T. DONALD,
A.ssnyer and Minhiff Geologist.

166 St. James St., Montreal.

Analyses and Assays of Ores, Fuels, Furnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. G. CAMPBELL-JOHNSTON
(of Swansea, Inilin, and the I'nitt-d States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties re])orted on. .-Ml assays undertaken. Fur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Box

40, Vancouver, B.C.

T. D. LEDYARD,
DEALER IN MI17ES, &c.

57 COLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS

THE AMERICAN METAL CO., Ltd.

80 Wall St., New York. P. O. Box 957.

Sell Refined Pig Lead, delivered to all Canadian Ports,

Copiper, Copper Ores and Mattes, Tin, Lead, .Spelter,

Antimony, Nickel, Aluminum, Bullion and Iron.

Advances Made on Consignments.

( Halhach Smelting and Refining Co. Newark, N.J
IftPVTe rni) 1 Henry k. .Mertoa & Co. London,
AOLi> 10 run- Williams, Foster & Co., Ltd., .Swansea.

' Metallgesellschaft, Frankfort-on-Main

E. E. BURLINCAME'S

ISStY OFFICE
A CHEMICAL
D LABORATORY

EstabliPtieil In Colorado, 1S66. Samples b.v mail or
express will rective prompt and careful attention.

Gold & Silver Bullion ^^^^^^^''^r^'h^^^^Lel

Address, 1736 i 173S La^ence St., Smer, Cole.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henry De Q. Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES :

Lane Gagge & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the

States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF

MINE SURVEYING
To commence, students only
need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scranton, Pa.

LEDOUX & COMPANY,
0 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened

and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particulars!

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,
Consulting: Mining: Eng^ineer

and Assayer.

SUDBURY, ONTARIO.

W. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallupgist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist.

18 Broadway, New York City.

Cable AddreMH : - - - " Kramolena."

Mines examined and reported on. Will act as permanent or

pecial advising engineer of mining companies.

Special facilities for making working tests on'ores.

WM. HAMILTON MERRITT, F.C.S.

Associate Royal .School of Mines, &c.,

MIKING ENGINEER and METALIVRGIST,

Will report on Mines and Mineral Properties.

ADDRESS ;

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Roval School of Mines, London—Late Chemist

and Assayer to the Newbery-Vautin (Patents)

Gold Extr.'iction ("nmpany, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,

ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, Soapstone, &c.

MICHIGAN MINING SCHOOL.
.•\ State School of Mining Engineering, located in the heart of the

Lake Superior mining region, giving practical instruction in Draw-

ing, Ulue-printing, Mechanics, Mechanism, Properties of Matvials,

Graphical Statics, Mechanical and Electrical Engineering, Shop-

practice, .Analytical and Technical Chemistry, .Assaying, Ore Dress-

ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,

Mining. Mineralogy, Petrography, General, Econoniic, and Field

Geology, etc. Has Summer Schools in Surveying, Shop-practice,

and Field Geology. Lahoratories, Shops and Stamp Mill vi-ell

equipped. Tuition free. For Catalogues apply to the Director

Houghton, Mich.

/Aom REAL - • f TOT?07-\TO
2518 &2520 NoTf?EJ?AI^BST la^ BAY , ST.

BOOKS OF INTEREST
TO

Ensrineers, Meohanics, Etc.

Mathematical Instrnmsnts,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS ilNO STATIONEKS.
237 St. James St., MontresA.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Staten Island. Copper Ore, Mattes, or Bul-

ion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing

Ores and Mattes.

SEXjIj —
INGOT AND (JAKE COFPER.

President, ROBERT IVl. THOMPSON,
Treasure C. A. LAND.

Office 37 to 39 Wall Street, New York.

t- 1 "RE. "PROOF

ROOFiNC
ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING (0
/w/V6/>icn//9£/?s.TORONTO
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H. H. FULLER % CO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTOU BELTIUa GO'S EUBBEE GOODS,

REEVES WOOB SPLIT PULLETS.

M. BSATTY Se SOUS,

HOISTim

ENGINES.

ENeiNES

FOR

Mines

AND

Inclines.

Horse-Power Hoistersi

Stone Derrick Iron,

Ccntrifueal Pumps»

CORRESPONDENCE SOLICITED.

P. O. Box 178. ifs-Shipments promptly and carefully attended to.

Dredges, Derricks, Steam Shovels, Suspension Cableways,

AND OTHER CONTRACTORS PLANT.

ANGUS M. THOM CO., MONTREAL,

RUBBER GOODS for MINING PURPOSES
MANUFACTURED BY

THE CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO.
,

OFFICE 43 YONGE ST TORONTO. FACTORIES AT PARKDALE.
Sheam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clorhine, & Boor5.

PLUNGER PUMP.

DUPLEXIPUMP.'

HEAVY PRESStJRE PUMP.

MINING PUMPS.
SIMPLE, COMPOUND, OONDEITSIITG OR NON-CONDEITSIITG.

NORTHEY MFG. COMPANY LTD. TORONTO ON
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COXDI'CTED K\ B. T. A. BELL.

THE OFFICIAL ORGAN
OF

THE GOLD MINiR'S ASSOCIATION OF NOVA SCOTIA
,

THE UNITED MINI\G SOCIETY OF NOVA SCOTIA
,

THE ASBESTOS CLUB. QUEBEC,

THE GENERL MINING SSOCIATION OF QUEBEC.

Victoria Chambers, 140 Wellington Street,

Vol. XIII. MARCH, 1894. No. 3

Canadian Mining Schools.

The work and usefulness of mining schools in

Canada is in the phrase of physicians, indicated

by (1) the deep and widespread ignorance of the

country's mineral resources ; and (2) the ill suc-

cess of too many efforts for the development of

its mineral wealth. It is too often attempted to

hide the first behind sweedy-sounding generali-

ties upon our enormous subterranean riches.

Capital and pluck have too frequently been the

blind and beaten pioneers in fields where no

intelligent investigator has yet entered. No

country in the list of the English-speaking com-

munities which .stretch round the globe has dbne

so little to promote the scientific investigation

of the mineral resources of its territory as the

Province of Ontario. Its highest function as yet

in the discharge of this duty is in the publication

of a very excellent yearly report. While

the common sense of the Australian provinces

has for many years past found ample reward for

its liberal yearly appropriations for diamond drill

exploration, Canadian honest imbecility and

careful stupidity, which, like Siamese twins, have

been yoked together in the rule of Ontario min-

ing affairs, place this part of the Dominion

behind all other communities, - having regard

to the wide extent of its mineral areas and their

extensive distribution in the eastern section

along the rear agricultural frontier. Nor has the

Geological Survey of Canada been less culpable.

What work of helpful value has it done for the

iron ores of Frontenac, Lanark and Ren-

frew, for the gold miners of Hastings, for the

silver miners of Thunder Bay? While Prof.

Winchell's explorations in Minnesota have

almost at his heels been followed by capitalists

who have developed the greatest iron mines the

world has yet seen, resulting in the employment

of an army of laborers, the construction of

railways, the building of a fleet of the largest

freight carriers on the lakes, and in a large

measure in the reduction of the price of pig

iron throughout the Northern States—thus

spreading the benefit among a population six

old that of the Dominion—our geologists

have been supplying us with their yearly

tale of ponderous twaddle, their canoe trips

hither and thither, and other topographical

work, all very good and useful in its way and

excellently well done no doubt by right good

fellows, but for the practical development of the

industries of the country for the most part of no

value whatever. It is plain to every one, to

every citizen and to every intelligent foreign

visitor that irrespective of anything savoring of

politics the men at the head of Government min-

ing affairs in this country have no "go " in them.

Look at Ontario's expenditure of $800,000 in

the last 20 years for surveying townships for the

benefit of that class alone which gets all the

good things in this country—the lumbermen

—

while in the same period she has not expended

one dollar for anything in the nature of original

mineral exploration. If it is a government func-

tion to examine the condition and value of our

forest areas so that the purchaser may equally

with the seller have reliable information of the

value of any part ; if it is in the same Une of

duty that such examination is made of various

belts of land as to warrant the advertisement

that these are fit or those unfit for settlement

;

if it is the duty of Government to admonish the

the farmer of the blunders of his dairying system

and instruct him in improved processes, it is

more so than all these the duty of Government to

so explore the mineral areas in its possession as

to enable the Crown as the public trustee and

the miner as a customer to form an estimate of

the value of mining locations and the best

methods of exploiting them. For this reason :

that where the business of niining has to under-

go the least hazard, wherever it is a prosperous

industry, it adds vastly more to the national

wealth in proportion to the capital and the men

employed in it than manufacturing, farming or

any other industry.

A paper on "The Growth of American Mining

Schools and their Relations to the Mining

Industry," by Prof. S. B. Christy of California

University, read at the International Engineer-

ing Congress, in .August last, very clearly estab-

lishes the claims of these institutions upon the

regard of the State.

Having pointed out that in the United States

the vearly increase in the number of students of

mining engineering keeps pace very closely with

the yearly increase of mineral production, the

writer proceeds to show that the numbers of

mining, civil and mechanical engineers graduated

from the different schools are in the ratio of i,

6, II. In answer to the question, "Are mining

schools justified?" Prof. Christy answers thus:

" Miners may be insignificant in numbers but

in respect to the value produced as a result of

their labor, they are the most important element

in the entire population." In 1880 the actual

money value produced in the United States as

result of labor per capita was as follows :

Agricultural $ 289 00

Manufactures 996 00

Mining industries (all engaged). . 1,167 °°

Miners only 1,5 7 7 °°

In 1889 :

Actual value produced by all en-

gaged in mining industries

per capita $ °°

Per miner only engaged 2,900 00

Per administrative officer 23,020 00

Per estimated engineer 97)872 00

Between the two periods it will be seen that

the effective value of the miner's industry was

nearly doubled, which was no doubt chiefly due

to the improved machinery and methods intro-

duced, and this in turn may be credited to the

skill of the mining engineer. " Surely it is not

a bad investment to spend a thousand dollars a

year in educating a man for four or five years

who shall have the direct control of the produc-

tion of $3,000,000 as the result of the work

directed by each mining engineer in the United

States during his working life." " The farmer

can harvest his crops year after year ; most of

his increase comes from sun and air and rain

;

he has only to fertilize the soil now and then,

and his farm remains a source of wealth from

generation to generation. But there are no

fertilizers for worked-out mines. The crops the

miner reaps can be harvested but once, and

what he leaves behind through lack of skill is

forever lost."

The two features of the work of American

mining schools which have produced the best

practical results are the "Mining Laboratory" and

the " Summer Schools of Practical Mining." In

the former problems in ore- dressing and metal-

lurgy are worked out by the student " very nearly

on a scale of 12 inches to the foot." The latter

begun as a mere summer jaunt, has been de-

veloped by Prof. Munroe of the Columbia

School of Mines, into a three months' course in

surveying, field geology, mining and metallurgy.

Experience gained shows that a saving of energy

will be effected if the schools study mainly,

though not exclusively, those branches locally

more important and readily studied in detail.

Thus, for example, where argentiferous galena

abounds, the mining and smelting of silver-lead

ores will be the principal theme.

The 3rd section of the Canadian Statute

establishing the Geological Survey, enacts as

follows :
" The object and purposes of the

survey and the museum in connection therewith,

shall be, to elucidate the geology and mineralagy

of Canada and to make a full and scientific

examination of the various strata, soils, ores,

coals, oils and mineral waters, and of its fauna

and Jfora, so as to afford to the mining, metal-

lurgical and other interests of the country,

correct and full information as to its character

and.resources." This is comprehensive enough

certainly. It warrants the Government to com-

mit to a summer mining school the exploration

by means of the diamond drill of any mineral

territory whatsoever in Canada. If such work

shall be undertaken in some of the eastern

sections of Ontario where the mining industry

once active now languishes, the results even if

of negative value will be most important. They

will either lead, as many believe, to the revival

of mining industry upon an intelligent basis, or
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they will advise the capitalist to set his capital

at work in more profitable channels. It is not

claimed that the Dominion Government should

endow a mining school by any means, but that it

should give effect to the economic purview of the

Dominion Survey Act by assisting summer mining

schools in connection with McGill and Queen's

Universities in the exploration of the mineral

regions in the vicinity of populous districts in

Ontario and Quebec In such the expenses

will be less than in remote regions and the

revi\al of mining enterprise will more readily

follow any favorable results from such explora-

tion. Once the work in such districts is fairly

done experience will have been gained for

settling the question whether more distant areas

should be exploited in this manner. It may be

assumed that at no distant date there will be a

contingent sufficiently interested in the scientific

investigation of the mineral resources of Ontario,

who will hasten the funeral obsequies of the

Reign of Dulness to whose sway the mining

interests of that Province are now committed.

Mr. Harty is known • to possess liberal ideas,

and to be unfettered by the conservatism of

departmental traditions. He is pointed out as

the coming Minister of Public Works, and is

believed to be in thorough sympathy with a

hberal mining policy. But in view of such a

prospect the Dominion Government should not

be idle. Speculation has had its innings in iron

and lead and phosphate mines, and failed. The

politicians have had their innings and failed, and

it is not likely the Wilson tariff will help Canadian

miners. Let the mining engineers now have an

innings, that it may be seen whether or not our

mining school boys will be able to grapple, as

we believe they can, with the two prime ques-

tions : (i) Are the mineral lodes of eastern

Ontario and western Quebec of sufficient value

to warrant the investment of capital? (2) What

are the principal features in the disturbance,

continuity or barrenness of these lodes, and

what their stratigraphical relations ? It is not

unlikely the Dominion Survey will rebel. The

mutually repellant membership of that august

body will be certain to develop mutual attrac-

tion against any project not emanating from

them. It is no derogation from their scientific

attainments to say that the project on foot can

get along very well without them. They can

give it most valuable assistance if they will, the

result of which may satisfy the country that they

can run boring drills without bringing on national

bankruptcy or incurring the ridicule of those

who understand the business. Such a consumma-

tion will draw to the Geological Survey a degree

of public regard with which on patriotic grounds

the Review is most anxious they shall be

invested. The Canadian summer mining school

is a candidate for public favor whose claims

cannot be ignored by either the Dominion or

Provincial Governments.

A little over 2,000 tons of low grade Canadian Phos-

phate was shipped to the United .States last year.

The Iron Tariff of 1887.

There are two questions of interest in connec-

tion with the iron tariff adopted in 1887. The

first is, " What has been the effect of that tariff

upon the iron industries of Canada?" The

second is, "What has been the effect of the

tariff upon the imports of iron and steel and of

manufactures therefrom ?
"

I. What has been the effect of the tariff upon

the Canadian industrifes connected with iron and

steel ?

Examining first the Trade Returns we find :

{a) That the total imports of iron and steel and

their rnanufactures during the five year period,

1882-86, (when the old tariff was in force), was

$75,251,232, and during the five years 1889-93,

under the new tarifi", it was $70,972,7 1 7, a de-

crease during the last period of $4,278,515. [1))

Analysis according to the degree of labor re-

quired for making these imports can be made by

dividing them into classes:

I. Interchangeable Mechanism—the manufac-

ture of which requires the highest skill in work-

manship. This class includes sewing machines,

firearms, locomotive engines and agricultural

implements.

2 Hardware, cutlery and edged tools.

3. Machinery.

4. Castings and forgings.

5. Rails and railway supplies.

6. Other forms of iron and steel.

7. Pig iron.

Clashi-s 6 and 7 include, ist. Pig iron, the

basis of the iron and steel industries ; and 2nd.

Other forms of iron and steel, in the making of

which skilled labor enters to a limited extent.

They constitute the raw material entering into

the manufacture of iron and steel articles by

Canadian workmen and are (in addition to pig

iron), bar iron, rolled or hammered, boiler plate,

steel bloom ends, rolled iron for horse shoe nails,

steel for skates, files or saws, wTOUght scrap iron,

etc., and parts of articles in other respects man-

ufactured in Canada.

Taking the above division and applying it to

our imports from Great Britain and the United

States, from which two countries came, in the

two periods under consideration, 98 per cent,

and 95 per cent, respectively of the whole im-

port, we obtain the following results :

—

Interchangeable Mechanism

—

Imports from G. B. and U. S., 1882-86. . $ 5,369,861

1889-93.. 2,857,637

Decrease $ 2,512,224

Hardware, Cutlery and Edged Tools

—

Imports from G. B. and U. S., 1882-86. . $13,094,440

1889-93.. 11,915,967

Decrease $ 1,178,473

Machinery

—

Imports from G. B. and U. S., 1882-86. . $10,130,588

1889-93.. 8,393,159

Decrease $ 1,737,429

Castings and Forgings

—

Imports from G. B. and U. S., 1882-86. . $ 3,214,366

" " " 1889-93.. 1,676,382

Decrease $ 1,537,984

Rails and Railway Supplies

—

Imports from G. B. and U. S., 1882-86. . $15,733,927
" " " 1889-93. $12,194,419

Decrease $ 3, 539, 506

Other forms of Iron and Steel

—

Imports from G. B. and U. S., 1882-86. . $22,719,719

1889-93. . $28,225,739

Increase $ 5,506,020

Pig Iron, and probably including Scrap

—

Imports from G. B. and U. S., 1882-86. . $ 4,045,587

1889-93 • $ 4,738,946

Increase $ 693,359

The decreases in imports are all in the groups

the several articles composing which require the

higher skill in manufacturing. The increases in

imports are all in those groups which require the

lower skill, thus emphasizing the conclusion that

the Iron Tariff of 1887 has given greater em-

ployment to skilled hands in Canada engaged in

supplying the wants of the Canadian people in

the first five groups than was given under the old

tariff. The imports of raw material and of par-

tially manufactured articles (classes 6 and 7)

have increased $6,199,479, and the imports of

the finished manufactured articles have decreased

ten and a half milUon dollars. In the same time

the manufacture of pig iron in Canada has

amounted to 160,326 tons (bounty paid).

2. In further corroboration of this conclusion

the Census Returns show the following results :

IRON AND .STEEL USING INDUSTRIES.

Year.
No. of
Es-

tablish-

ments

Em-
ployees.

Wages.
Value of
Raw

Material.

Finished
Product.

1891
i38i

11,005
0,372

48,046

36,846

$
17,125,122

11,383-576

$
^7.9i7.'^58

16,351,205

$
64,487,942
37,056,037

Increase. 1,693 12,100 5,741,456 n, 565, 853 27,431,905

Employees increased 33 per cent.

Wages " 50
"

Expended for raw material 70
"

\'alue of output 74
"

Average wages in 1 88 1 ... $309 per employee.

1891.... 350

Showing that the work now done requires

greater skill than that done before the adoption

of the Iron duties.

In addition to these establishments there are

others using iron and steel and making products

from them in connection with their main busi-

ness. Thus, carriage making is a manufacture

which is of a mixed nature, but in which 60 per

cent, of the cost represents manufactured iron

and steel in various forms. Carriage making has

increased its establishments by 193, its employees

by 343, the amount expended for wages by

$720,727, the value of the raw material used by

$1,494,534, and the value of the output by

$3,168,536—the total value of the raw material

used in 1891 being $3,946,080, of which 60 per

cent, would be manufactured iron and steel.

II. The second question is : What has been

the effect of the Tariff of 1887 on the import

trade of Canada with Great Britain and the

United States ?

Taking the same classes and the same periods

we have the following :

—
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5 Year Periods.

1SS2-S6. 1889-93.

Interchangeable Mechanism^

—

Imports from G. B $ 620,305 $ 309,745

U. S 4-749.556 2,547,892

Proportion —G. B ii-5% 10.8%

U.S 88.5% 89.2%

Hardware, Cutlery, Edged

Tools

—

Imports from G. B $ 4,759,913 $ 3,096,052

U.S 8,434,503 6,698,444

I'roportion—G. B 36.0% 3i-6%

U.S 64.0% 68.4%

Machinery

—

Imports from G. B $ 2,475,474$ 1,490,846

S 7o55.ii4 6,902,313

I'roportion—(j. B 25.4% I7'S%

U.S 74.6% 82.2%

Castings anil Forgings

—

Imports from G. B ... $ 1,433,952 $ 696,483
" U.S 1,780,414 979,899

Proportion—G. B 44-6^ 39-2%

U.S 55.4% 60.8%

Railway Supplies and Rails-

Imports from G. B $12,629,781 $10,899,048

U.S 3,104,146 1,295,371

Proportion—G. B So. 2% So.g%

U.S g.S% 9.1%

Other forms of Iron and Steel

—

Imports from G.B $'9,757,893 $20,403,933
" U.S 2,961,816 7,821,806

Proportion—G.B 87.0% 72.3%

U.S 13.0 27.7" „

Pig Iron

—

Imports from G.B $ 2,747,947$ 2,822,265

U.S 1,297,640 1,916,681

Proportion—G.B 67.9" „ 60.0'

U.S 32- 1\ 40.0%

With one exception all the classes have been

imported in a decreased proportion from Great

Britain as compared with the United States.

Taking totals and from all countries we have :

Total Imports, Home Consumption, 1882-86 $75,251,232

1889-93 70,972,717

Imports from Great Britain, 1882 S6 44-125.291

1889-93 39.7i«,373

" United States, 1S82-S6 29,683,187

1889-93 28, 162,406

Other c<juntries, 1S82-86 1,442,754

1809-93 3,091,938

Proportion from Great Britain, 1SS2-86 58-67o

18S9-93 56.07.

United Stales, 1882-86 39-47o

1889-93 39-67.
" " Other countries, 1882-86 2.07',,

18S9-93 4-4' 0

It is thus apparent that Great Britai n has lost

an average of $881,373 ^ y^^r; the United States

have lost an average of $304, 1 60 a year, and

other countries have gained an average of

$329,837-

Taking the last year of the old Tariff ( 1886),

and the latest year of the new (1893), examina-

tion shows that Great Britain's goods were tar

iffed in Canada to the extent of 10.9 per cent,

in 1886, and in 1893 to the extent of 15.2 per

cent. In 1886 the United States goods were

tariffed to the extent of 22.7 per cent, and in

1893 26.2. It is thus seen that the United

States' goods were tariffed in 1886 11.8 percent,

higher than those of Great Britain, and in 1893
ii.o per cent, higher, showing that on the whole

the tariff has not caused a discrimination against

Great Britain.

With respect to the proportion of free and

dutiable goods, the returns for 1886 .show the

free were 37.3 per cent, and dutiable, 62.7. In

1893 the free were 39 per cent, and dutiable 61,

showing an increase in free goods. In 1886 the

imports from Great Britain were : Free, 39.4 per

cent, and 60.6 dutiable. In 1893 there were

free 42.4 and dutiable 57.6 per cent. In 1886

the imports from the United States were 9.3

free and 90.70 dutiable. In 1893 there were

11.8 and 88.2 respectively. The increase in the

free goods from the United States is due to the

fact that all mining machinery was practically

upon the free list in 1893.

Taking the division into classes we find the

following percentage of duty paid :

—

Interchangeable Mechanism— 1886. iSq ^

Per cent, of duty on total imports, G. B. 21.65 21.74

U. S. 27. 50 Tl I Cj"- '5
No free goods in this class.

Hardware and Cutlery

—

Per cent, of duty on total imports, G. P. 24.26 30.00

u. s. 28.80 60. 72
" " dutiable imports (I. K. 24.55 30.44

U. S. 28.95 60.80

Machinery—-

Per cent, of duty on total iniiiorls, (i. B. 24. 18 28.07

U. S. 23-99 27.00
" " ilutiable imports G. li. No free 29.74

U. S. goods 28.22

Castings and Forgings

—

Per cent, of duty on total imports, G. B. 24.40 52-67

u. S. 25.08 31.02
" " dutiable imports G. B. 26.85 58. 12

u. S. 25.20 31.62

Rails and Railway .Supplies

—

Per cent, of duly on total imports, G. B. 0.57 5.90

U. S. 1.64 1.50

" " dutiable imports G. li. 14-23 32.80

U. s. 11.50 13.40

Other forms of Iron and Steel—
Per cent, of duty on total imports, G. B. 11.16 14-33

u. S. 11.97 19.21

" " dutiable imports G. H. 15. 16 21.49

U. S. 18.84 26.30

Pig Iron—
Per cent, of duty on total in)porls, Ci. B. 18.30 36.16

u. S. 10. 10 30.00
" " ilutialile imports G. B. No free joods.

U. .S.

Taking the two countries the changes which

have taken place in the imports, by classes, in

1893, compared with 1886, are

—

Imports of

—

Interchangeable mechan

isn. (rom (i. B. $ 3,^34 6.67„

Interchangeable mechan-

u. s. 50,587 iO-37o

Hardware and cutlery from G. li. 266,417 32-o67„

U. s. 70,389 5-067.
Machinery " G. B. 127,297 93-4o7„

u. .s. 575,529 57-607,
Castings and forgings "

G. B. 22,653 20. 9o7o
U. .S. 114,222 40.5o7o

Rails and r'y supplies "
G. B. 464,200 25.807,

u. s. 4,624 3-00°
0

Other forms of iron an'i

steel from G. B. 522,370 J5-8o°'„

Other forms of iron anc

steel from u. s. $1,219,033 186.007,
Pig iron from G. B. 27,960 7-2o7„

U. S. 2J5,434 io8.oo7o

A study of the tables indicates,

—

I St. That the tariff has developed the iron

industries of the country very greatly.

2nd. That in providing themselves with ma-

chinery to the considerable extent they hav6, our

workers in iron have met the changed conditions

with commendable enterprise.

3rd. That this development of an important

industry has been accomplished without making

in the change any considerable difference in the
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conditions under which the two countries from

which we buy are placed relatively to each other

in their competition for our trade ; and

—

4th. That other countries have entered the

field to a larger extent than formerly, and are

supplying us with a considerably increased

amount, the changes being as under :

—

IMPORTS FROM COUNTRIES OTHER THAN GRRAT liRlTAIN

AND UNI TED STATES.

1886, 1S93.

$ 15,109 $ 24,559

Hardware, cutlery and edged tools

.

149,734 205,690

- 5,452 64,557

Castings and forgings 2,504 413

• 45,388 54,549

- 131,563 275,229

Pig iron 2,067 359

Total $351,817 $625,355

The Real Estate Miner in Ontario.

Thirteen columns of the last number of Thk
Review were given to a report of the annual

meeting of what is known as the Ontario Mining

Association, held at Sudbury on the r4th ultimo.

We shall now devote a little space to review and

comment on that report, and if we cannot agree

with all the resolutions of the Association and

the opinions of its officers, we have at least given

them the honor of a hearing.

It might with truth and force be said that the

rei)ort of the meeting is its own best comment,

for the vein of fault-finding and peevishness

which runs through almost all the papers will

condetnn them in the judgment of sober nitn.

It might also be said that an apology was due

to the readers of The Review for publishing

the report at all, for the manner of discussing

subjects pursued by the president and other

members of the Association is utterly foreign to

any candid or scientific method of dealing with

a subject. But there is no better cure for griev"

ances than to let them find utterance. If they

are reasonable redress will come. If they are

the vaporings of idle and mischievous men, a

l)reath of free air will explode them.

It will doubtless be asked : Who are the men
composing this Ontario Mining Association ?

This i.5 an important question if we would set a

right value on their opinions. Who are they ?

Few of them are known to us as mining men.

In the list of those who were present at the

meeting, and who may or may not be members

of the Association, we do not find more than

one or two who are known as miners or mine

managers. There are a few lawyers, three or

four doctors, half a dozen speculators in mining

lands, two or three land surveyors, and half a

dozen others whom the lawyers and speculators

employ at odd intervals to explore the woods for

inineral after fly tiine. The leading men are

Mr. Hammond, the president, Mr. .i-Flneas Mc-

Charlcs, Mr. John McKay, and Mr. James

Stobie. Who has ever heard of these men as

miners, or mine captains, or mining engineers,

or mining capitalists, or law makers or .statesmen?

Within a very narrow circle they are known in a

small way as mining brokers who buy and .sell
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the lands of others at the best commission they

can bargain for, or as men who, by some chance

have got hold of a good location at a low figure

and are doing their utmost to make a fortune by

the sale of it. These are leaders in the Ontario

Mining Association, the men who mould its

opinions and crystaUize them into resolutions.

The president's address at the opening of the

meeting is unique in the record of addresses.

\Ve have never seen or read anything of its kind

before. It is long, but that does not describe it.

It is demonstrative, and the vigor is lost in

swelling words. It is historical, and the narra-

tive fiounders in mazy phrases, and long

sentences which end up in the bottom of a bag.

It is critical, and the critic's weapon is a blade

of lead. It is personal, and the personalities are

puerile and rude. It is many other things be-

sides, the half of which never before were

brought together in one address, since the days

of Anacharsis Cloots, Attorney-General of the

Universe. If we had to describe it in a word

we would say of this address, that it is fustian

—

one long unmatched web of fustian from first to

last. One wonders if the air or rocks of Sud-

bury favor the begetting of such a literary

prodigy as this Mr. Hammond—or has he come

to us from over the borders ? Fustian is a com-

mon product of the rostrum over the borders,

where the American bird soars and screams ;

but the fustian of President Hammond's address

is an exaggeration even of the rhetoric of Sir

Hudibras.

Mr. Hammond finds a hundred faults with

men and laws and governments, but we cannot

pursue his long wail into particulars. Sir Oliver

Movvat and Mr. Hardy do nothing right; they

will not follow where Hammond, McCharles,

Stobie et hoc would lead ; and so they are

weighed and found wanting. -'The reign of

bluster and boodle is drawing rapidly to a close."

The Legislative Assembly too, is selfish and

stnpid, both sides of it ; but thank heaven the.

Ontario Mining Association is going to send

down "country-first" men, who will alter this

state of things, and give the millions taken for

timber and mining lands to Hammond, Mc-

Charles & Co. But the worst enemy of all in

the eyes of President Hammond, is " a man by

the name of Mr. Blue." Whether it is the color

or not, one cannot tell, but to the dehcate

organism of the presidential ear this name is as

offensive as is a red rag in the eye of a bull. So

it is also to the Stobie ear and the McCharles

ear. What has Mr. Blue—a most efficient officer

of the Bureau of Mines—done to make these

men his enemies ? From their manner of writ-

ing they almost make him famous, so that instead

of mentioning him as "a Mr. B" he would be

better described as " the Mr. B." But we pro-

test against this greatness being thrust upon one

man, much as Mr. Blue may have done. He is

not the Government of Ontario. Neither is he

the Legislature of it. He does not make and

unmake laws. He does not vote public moneys^

or build railways, or work mines, or create a

market for iron, copper and nickel. Not even

the royalty is a thing of his creation, much, per-

haps, as he might like to be a king and draw

the royalties into his coffer, a la Hammond,

McCharles and Stobie. He may now and then

have drawn tribute in blood from these crowned

heads of the Sudbury hills, with the pen he

wields so skilfully ; but if he would draw more

of it, and draw oftener, the crowned heads

would be cooler and wiser. Then there is Mr.

Ian Cameron, "a Scotchman," manager of the

Dominion Mineral Company. He, too, is a bad

man for presuming to express an opinion in

favor of royalties payable to the Government,

and from the way in which he is spoken of, it

might be thought that in some men's minds it is

a crime to be a Scotchman. Be this as it may,

we know that Mr. Cameron has done more to

advance the mining industries of Ontario during

the short time he has been in the country than

his traducers have done in a lifetime.

Another man who comes in for the censure of

the Ontario Mining Association leaders, is Pro-

fessor Coleman, of the School of Practical

Science, at Toronto. Dr. Coleman had the

temerity to say in the last report of the Bureau

of Mines that the best agricultural lands in

Ontario have already been taken up, and that

the northern portion is chiefly valuable for its

minerals. He did not say that there is no good

agricultural land in the Laurentian and Huronian

districts of the north. There is much good land

there, and doubtless it will all be taken up in

due time ; but the minerals are the most import-

ant source of that extensive region's wealth.

Mr. Hammond is indignant at the inference

which he himself draws from Dr. Coleman's

words
;
yet he could listen without a word of

protest to Mr. Stobie's description of the "vast

unknown territory " between the Great Lakes

and Hudson Bay as " too far north to be of

much value for agriculture, and the greater part

of it is of little value for timber." Dr. Coleman

said nothing so unkind as this of northern

Ontario ; yet he must be denounced as an enemy

by the President of the Ontario Mining Associ-

ation. On another point, too. Dr. Coleman

comes in for censure at the hands of the presi-

dent, in venturing to express the opinion that

" for some time to come we may expect

Americans, Enghshmen, and everyone else except

Canadians to develop and profit by our mineral

resources until we have time to learn from them

and gather the knowledge and courage to do our

own mining and smelting." This is described

as a humiliating confession from a Canadian, and

the president exclaims : " We would be pretty

slow and small spirited if we did not find a way

of justly sharing in the credit and profit con-

nected with this business. Now is the time to

strike, and to strike high." Quite in the tragic

vein ! But why don't these gentry get to work ?

They have never done anything but talk, and

scold, or perhaps, sell a mining lot on a broker's

commission.

President Hammond, however, has a personal

grievance against the Government, for the better

understanding of which we quote his statement

of it

:

" The discovery of nickel ore in large quanti-

ties in association with the copper ore of these

districts has drawn here a large number of people

who upon exploration bought mining lands in

the laudable hope of thereby bettering their for-

tunes, myself amongst the number. Coming

here in '89, when prospecting for mineral was

still the rule among energetic men, young and

old, I joined in aiding and prosecuting this im-

portant work. In the latter part of 1890 I was

in New York advertising and negotiating the

sale of a large and valuable mining property in

the district, when on reaching the line at Pres-

cott, on my return, I learned that the Ontario

Government had just withdrawn from sale all

mineral lands for some forty or fifty miles east

and west of this town (Sudbury), two of my own

claims included. I could hardly believe my

ears. I telegraphed right and left. I tendered

the purchase money in person, having received

no notification of any such intended action, and

for the further reason that the claims had been

located but a short time before. The money

was refused. Thus, without warning, we were

left in the dark for months, some for a year."

Now, what does it mean ? Plainly this : that

Mr. Hammond went down to New York to ne-

gotiate a sale of public lands of the Province, to

which he had no right and no claim. If the

lands were his, the act of the government in

withdrawing land in a certain district from sale

could not have interfered with his negotiations

in the shghtest degree, and no telegraphing right

and left and no tendering of purchase money

would have been called for in his case. Had he

done some work on the lots before they were

withdrawn from sale, or made a payment on the

purchase money, the patents would no doubt

have gone to him under the old Act. But upon

his own showing he sought to make the sale of a

large and valuable mining property of the lands

of the Crown as if they had been his own. The

Commissioner of Crown Lands interpo.sed his

fiat ; and hence those tears and sneers and jibes

of President Hammond of the Ontario Mining

Association, Out upon such graceless men who

seek to make a pubhc grievance out of their own

failure to carry out a crooked deal

!

We thought of saying a few words more on the

papers of Mr. Stobie and Mr. McCharles—Mc-

Charles, the great ^neas of the Sudbury Mount

Ida—and also on the policy of the Association

as formulated in the resolutions; but we are

conscious of having already given too much time

and space to the men of this Association and

the grievances which they flaunt in the eye and

ear of the country.. When they show that they

are mining men they will be entitled to a hear-

ing, and they will get a re.spectful one ; but mere

brokers and speculators in mineral lands cannot

hope to dictate the mining policy of Canada, or

of the least of her Provinces.

The Editor of the Review acknowledges the receipt

of a handsome gold pin from Mr. Poole, the retiring

President of the Mining Society of N.S. Needless to

say, this souvenir will be cherished with the memory of

many pleasant gatherings with the " boys."

\
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The "Critic" at its Old Tricks.

With the assurance that is characteristic of

profound ignorance the revised version of the

Halifax Critic (etc., etc..) in its issue of March

9th, presumes to "edit" our recent review of

the gold industry of Nova Scotia in 1893.

Only in so far as the accuracy of our figures

is concerned do we propose to take notice of

what, otherwise, is simply an impudent attempt

to fill space with material taken from the

Review, purloined in so garbled a manner, and

so distorted by defective punctuation as to make it

impossible for its readers to understand' what is

quoted from the Review and what is the pro

duct of the Critic's remarkable editorial brain.

Briefly :—The figures of the gold output of

1893 were obtained (through the invariable

courtesy of the Mine's ofifice staff) from the

sworn returns on record in the office of the

Department of Mines, and are correct'.

The Efigineering and Mining Journal on

January 20th published the yield of Nova Scotia

gold mines for 1893 at 18,730 ozs., but on

February 17th made a correction and put the

production at 19,900 ozs. The new editorial

scissors being sharp and the paste pot full, the

C. C. G. and Critic had the same item in its

issue of March 2nd, but of course carefully

omitted to credit it to the E. and M. Journal

whence it came.

The figures of 19,900 ounces were correct as

far as the returns were fyled up to January 20th,

but before the Review's figures were made up

(on the I St of February) additional returns of

360 ozs. mined and milled in the year rSg^, were

fyled, so that the correct return was, as given in

the Review, 20,260 ozs. Had the Critic any

desire to ascertain the facts it could have verified

the Review's figures by stepping across the

street and compiling the returns for itself, but

the deceased Critic never had any hankering

after truth nor for work, and its successor it is

quite evident is following in the same path.

Next, the C. C. G. and Critic says, "The

Review states the yield of 1892 as 21,080 ozs.,

the Government as 19,998 ozs." If this omnis-

cient knight of the paste pot had taken the

trouble to read the Governments' reports he

would never have written that line.

On page 69 of the Report of 1892 the yield is

given at 21,080 ozs., 3 dwt. 18 grains, and on

page 31 of the same Report there is given in

detail the figures making up this total
;
page 30

of the Report for 1893 also gives the total of

21,080 ozs. as the correct yield for 1892.

Then the C. C. G. and Critic endeavors to

find "something un.satisfactory " in the para-

graph relating to high yields at Oldham, which

read " Oldham has also kept up its record for

high yields per ton, Augu.st 1893, recording a

yield of over 125 ozs. per ton of quartz." Per-

haps this statement is " un.satisfactory " to the

Critic, but it is a statement of Jact. On the 26th

of August, 1893, the Standard Gold Co. of

Oldham crushf.d six tons of quartz—four of these

tons cleaned up collectively 191 ozs. of gold, or

at the rate of 47^ ozs. per ton ; the other two

tons gave a yield of 252 ozs. or at the rate of

126 ozs. per ton. We do not think many

people would consider such a statement "un-

satisfactory," and, fortunately, the Review has

not yet come to such a pass as to first inquire

of such an irresponsible organ as the Critic

whether it is " satisfied " before publishing the

truth.

Finally we are told that our paragraph :
—"The

district coming third in the list is Caribou (and

Moose River) which, however, records a loss of

500 ozs. from the yield for 1892, is at variance

with the facts."

On page 31 of the Report for 1892 we learn

that Caribou and Moose River yielded 2,335

ozs., 16 dwt., logrs. plus 750 ozs. returned in

December, or a total for 1892 of 3,085 ozs., 16

dwts., 10 grains. The yield for 1893 was 3,542

ozs., hence the decrease was 543 ozs ; we called

it 500 in round numbers -where's the variance

Mr. Colin Ochiltree Macdonald Killiecrankie ?

The variance is really in the C. C. G. and

Critic's defective arithmetic. By what mathe-

matical process the editor makes 2,542, 206 less

than 2,335 unknown in Ottawa and must be

indigenous to the atmosphere of the C. C. G.

and Critic's sanctum.

The President of the Mining Society of

Nova Scotia.

Mr. John E. Hardman, S B., who succeeds

Mr. H. S. Poole, M.A., F.G.S., A.R.S.M., in the

Presidential chair of the Mining Society of Nova

Scotia, is well known not only in the Province

of Nova Scotia, where he resides, but through-

out Canada, as a mining engineer of great ability

and enterprise, notably in gold mining, where

his successes at Oldham and West Waverley

have done much to revive confidence in the

future of this promising industry. Since he

graduated at the Massachusets Institute of Tech-

nology Mr. Hardman has had a varied experi-

ence in metalliferous mining in the United

States, and the excellent equipment of his

works at the Oldham and Waverley mines bear

high testimony to the thoroughness of this train-

ing and his skill as an engineer. The economies-

in milling practice which he has introduced are

models worthy of imitation at many of our gold

mines elsewhere in the country. Mr. Hardman

is an able writer, a ready, fluent and incisive

speaker, and an energetic worker for the advance-

ment of provincial mining. Many of the most

imj)ortant amendments, made in recent years, to

the Mines Act, are very largely due to his watch-

fulness, while his numerous contributions to the

literature of the Society, notably his papers on

" Recent Gold Milling Practice in Nova Scotia,"

" Government Aid to Mining," etc., have been

of the greatest service and value. Mr. Hardman

is a member of the American Institute of Min-

ing Engineers, the Federated Institute of Mining

Engineers (Great Britain), and the General Min-

ing Association of the Province of Quebec, by

whom, at its last session, he was elected an hon-

orary member. In his election we congratulate

the Mining Society in having found a worthy

successor to Mr. Poole, the esteemed retiring

president. Our engraving is from a recent photo

kindly furnished by Notman, Halifax.

Our Pig Iron Industry and the Tariff.

By the time this issue is in the hands of our

readers, the Budget will doubtless have been

presented to the House by the Minister of

Finance,^ putting an end to the suspense which

has interfered seriously with the development of

business during the past month or two.

The Canadian Iron Industry has been the

theme of much discussion since the question of

a change in the tariff was first brought forward,

and the amount of information that has been

elicited during the course of this discussion must

enable both sides of the House of Commons to

deal most intelligently with the question of the

continued encouragement of this industry. It is

satisfactory to be assured that in a general way

the principle of protection will be preserved, for

it must be evident to the mind of every one who

desires the development of the natural resources

of this country, that if there is one distinctly

Canadian industry, it is the manufacture of iron.

In its first stage, that of the smelting of iron

ores into pig iron, the representatives of the

Maritime Provinces, of all political opinions,

cannot fail to see that the prosperity of these

Provinces is dependent to a large extent on the

encouragement of this industry. From the

various articles that have appeared in the news-

papers from time to time, it is satisfactory to

note that pig iron can now be produced and sold

in Nova Scotia at prices quite as low as the same

grades of Scotch iron are sold at in the centre

of the Scotch iron trade in Glasgow. The long

distance, however, separating the Nova Scotia

furnaces from the Quebec and Ontario markets,

which are the principal users of pig iron, and

which requires to be covered by rail haulage, has

to be provided against. The rate of freight

charged by the Government Railway, the Inter-

colonial, via Levis and Grand Trunk Railway, to

Montreal, is about $3.50 per ton, of which the

greater part of course goes to the Government.

The steamer freight from Glasgow is in summer

not over $1.00 per ton.

It will be seen, therefore, that a large part of

the present protection covers merely the differ-

ence of freight between foreign and Canadian

iron to its principal market, this difference going

back to the Government in the form of freight

paid to the Intercolonial Railway. It is surely a

good thing to support an industry that pays such

a large amount of freight to this line.

The Province of Quebec has also especial

claims on the country, for here the manufacture

of charcoal iron is one of the principal natural

industries, giving employment to the very class

whose claims on the consideration of the country

are being pressed so prominently at present.
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The members of the House have doubtless had

an opportunity of reading the very interesting

and instructive address on the Canadian . Iron

Industry recently delivered by the Vice-President

of the Quebec Mining Association, Mr. Geo. E.

Drummond. It is particularly interesting to

note from it the great number of persons who

are employed directly with this industry. Not

only are they not confined to the comparatively

small number engaged in smelting the ore at the

furnaces ; there are the farmers, who mine the

ore on their farms : the wood cutters, who pre-

pare the wood in the forests for the making of

charcoal ; the large number of teams and men

who haul this wood and ore to the furnaces and

charcoal kilns, and the many others who are

connected in one way or another with preparing

the material necessary for smelting the ore. It

is certainly a benefit to any country to have

varied interests, and this is one which has been

a boon to the farmer in these days of cheap

grain.

The pig iron smelted in Canada is at present

used for two purposes only. The larger quantity

is of course used by the various foundries

throughout the country for the manufacture of

iron castings, and the balance is used in the

manufacture of mild steel, by the Nova Scotia

Steel Co. It has still to find a further and much

larger outlet in the manufacture of all the other

descriptions of iron and steel used throughout

the country.

The pig iron stage has reached a wonderful

development during the past few years. Let us

hope that the Government will still encourage it

to such an extent that in a few years more nearly

all the heavy iron and steel used in the country

will be rolled from Canadian material.

Cape Breton Coal Trade.

It is pretty safe to predict a season of great

activity for the coal trade of Cape Breton, greater

probably than this district has heretofore en-

joyed. The Dominion Coal Co., who, in addi-

tion to the collieries they operated last year, now
control the Victoria mine on Sydney Harbor,

have been busily engaged all winter in preparing

for enlarged outputs and more rapid and larger

shipments. A magnificent shipping wharf in

Sydney Harbor, erected upon the site of the old

"International" wharf, will be completed by

ist May, in readiness for the opening of naviga-

tion. This wharf, which is built of Georgia

pine upon cresoted piles imported from Perth

Amboy, will possess labor-saving features and

facilities for rapid, and, at the same time, careful

shipping, which have been hitherto unknown in

Cape Breton. The new wharf is considerably

higher than the old one, and the water on both

sides was dredged last autumn to admit of large

steamers completing their cargoes alongside. A
crane is being erected upon the wharf to lift and

lower cars into vessels' holds, thus avoiding the

breaking up of the coal which has hitherto been

a necessary result of the old methods of ship-

ment by drops and chutes.

At the mines themselves work has been cor-

respondingly brisk. It is true that the Gardiner

and Emery pits have been closed down, it having

been found by experience that they were costly

and difficult to work, while the coal from neither,

pit was good enough to counteract these disad-

vantages, but, on the other hand, a new shaft

(Dominion No. i), has been sunk at Old Bridge-

port, to the Phalen seam, which will in a very

short time be putting out three or four times the

combined output of the pits , that have been

abandoned. In addition to the sinking of this

shaft, which is the largest in Nova Scotia, the

Old Bridgeport and Caledonia shafts and heap-

steads have been enlarged and improved to

admit of largely increased outputs. In the case

of the Caledonia mine the Dominion Bridge Co.

have erected an iron heapstead, which is another

new departure in this section . of the mining

world. The International, Reserve, Glace Bay,

Gowrie and Victoria collieries, while they have

not received the special attention devoted to Cale-

donia and Old Bridgeport, have all been put in

good shape, and at the present time are busy bank-

ing out coal. Mr. David McKeen, M.P., has now

associated with him as assistant, manager Mr. W.

Blakemore, late of Cardiff, England, a gentleman

standing high in the ranks of mining experts in

the old country. Mr. Blakemore, whom many

of our subscribers will remember meeting at the

last two gatherings of the Mining Society in

Halifax, will, no doubt, find full scope for his

abilities in developing the immense resources at

the command of his employers. In addition to

work upon the new shipping wharf and at the

mines, the Dominion Coal Co., or rather the

firms under contract to them, have been actively

pu.shing on their railway to Louisburg during the

winter. The new line from Bridgeport to Glace

Bay was opened for trafific on January ist, and

the extension to Cow Bay will be ready for oper-

ation early in August. The remaining distance

to Louisburg will be finished with as little delay

as possible, one section of it being already well

on the way to completion. Over and above the

large amount of work done under contract, the

company themselves have had from 400 to 500

men employed all winter upon the railway ap-

proaches to their new wharf, so that it can be

seen that the winter of 1893-4 has been a busy

one for the laboring classes in Cape Breton.

The new company, about which there have been

so many " Mother Shipton " prophecies in the

local press, has so far done nothing to merit the

abuse so freely hurled at it, but, on the other

hand, has brought prosperity to very many who

could not have looked to the old companies

under the former regime for work during the

winter months.

In a review of the Cape Breton coal trade the

Dominion Coal Co. naturally monopohzes the

chief notice, but it must not be overlooked that

the General Mining Association, whose "Old

Sydney " colliery was not acquired by the syndi-

cate, will still be doing business at their old

stand at North Sydney, where they are making

considerable additions to their shipping facilities.

I They are sure to hold their own, especially as

sellers of bouse coal, and will probably roll off a

shipment during the coming season which will

I

eclipse any of their previous efforts. And

!
finally, the Messrs. Burchell will also be doing

i business at their " multum in parvo " colhery at

i
New Campbelton, upon an independent basis,

,' and are justified in hoping, from the success

' their coal met with during the short time their

i
mine was in operation last year, that they will

secure as many crumbs from the richer men's

tables as they will be able to digest. With

freights still low everything points to the proba-

bility of. Cape Breton coal not only holding its

own during the coming season, but pushing

\
farther afield than ever before, and we trust that

our predictions of an active and lucrative season

will be amply verified.

The Importation of Free Mining

Machinery into Canada in '93.

During the fiscal year ended 30th June 1893,

the value of the mining machinery imported

duty free into Canada under the provisions of

the law admitting mining machinery of a class

or kind not manufactured in Canada, amounted

to $87,208 of which $72,478 came from the

United States and $[4,730 from Great Britain.

The distribution by provinces .'-•hows the impor-

tations as follows :

—

To Ontario $27,889

" Quebec 18,519

" Nova Scotia 22,019

" New Brunswick 3°

" Manitoba 9>i66

" British Columbia 9,585

Total $87,208

Asbestos Shipments 1893.

The quantities of Canadian asbe.stos shipped

by the Quebec Central Railway from the Eastern

Townships mines during the year ended 31st

December last were :

F"rom Coleraine 20 ^kYtt

" Black Lake i,55i iiii

" Thetford mines 5,338

To this must be added the quantities shipped

from the Ottawa and Elzevir districts, Ontario,

figures of which are not obtainable at date.

Gold Production of British Columbia

i|i 1893.

The Annual Report of the Hon. the Com-

missioner of Mines is to hand, and as usual

contains a mass of valuable and interesting

information respecting the mineral developments

of that Province during' the past year. The

export of gold dust as reported by the Banks in

Victoria was of a value of $316,279, and the

estimated yield $353,355. IiK explanation of

the decrease from the export in 1S92 ($332,938)

it is stated that a large portion of the product of
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the mines in the Yukon district was shipped to

San Francisco, and that the majority of the ship-

ments from the Kootenay country left the Pro-

vince via Spokane, Washington, and were there-

fore not reported in Victoria. While the amount

produced by placer mining is somewhat less than

that obtained in 1892, the total yield is greater,

owing to the returns of some of the (]uartz claims

in the .Yale and West Kootenay district having

been taken into account.

The anticipations formed in 1892, of an in-

creased output from hydraulic workings, have

not. been realized, owing to the development

work on the majority of the claims not having

reached the stage when results could be expected,

whilst in other cases operations have been hin-

dered by an insufficient supply of water.

This branch of placer mining is yearly attract-

ing greater attention throughout the Province,

and the amount of capital already invested and

to be laid out during the coming season, more

particularly in working the bench lands in the

vicinity of the Eraser River and its tributaries, is

very considerable.

Interest is also being taken in the beds of the

Eraser and Thompson Rivers, with a view to

dredging, and, judging from the number of

applications for leases for this purpose, a serious

attempt will be made to prove the worth of the

gold hidden in the strata of these rivers. Special

machinery for dredging is in course of construc-

tion at different places on the Fraser River.

The returns of the principal districts are given

as under:

Cariboo District.

Barkervilledivision, ist July to 15th Nov. $ 73,000

. Lightning Creek, " ". 49,000

Q)uesnelle, '• • 25,450

Keithley Creek, " " 54>55o

Estimated product from' 15th Nov. to

31st Dec, say 8,000

$2 10,000
Cassiar District.

Dease Creek $ 6,500

Thibert Creek 4,409

McDame's ("reek . 9,876

Liard River 1,700

Stickine River 450

$ 22,935
East Kootenay.

Wild Horse Creek $ 19,000

Moyie River 700

$ T9>7"o

Lihioet 5i;376

EN PASSANT.

Intelligence has been received of the decease

at Gresse, in the Duchy of Mecklenburg, Ger-

many, of Baron Ohlendorff, founder of the great

European fertilizer of Ohlendorff & (jo. (now

the Anglo-Continental Guano Works, Ltd.),

owners of the Squaw Hill and .Eltna phosphate

mines on the Lievres River.

The announcement of a united meeting of

(General Mining Association of Quebec and the

Mining Society of Nova Scotia, at Sydney, Cape

Breton, during the week commencing 7th July,

has created the liveliest satisfaction' among the

mineral operators of both provinces. The visi-

tors are invited by the Dominion Coal Co. and

the General Mining Association, Ltd., of Lon-

don, whose guests they will be. The outline of

the attractive programme sketched by Mr. Blake-

more at the last meeting of the Mining Society

(see this issue), should conduce to a record

attendance. __

In view of this invitation a general desire has

been expressed in Quebec that the June meet-

ing of the General Mining Association should

be postponed, and it is more than likely that

this arrangement will be ratified at an early meet-

ing of Council.

We are authorized to state that the claims

made with so much ostentation by the Canadian

Colliery Guardian, Critic, &c., &c., to be the

organ of the Dominion Coal Company, Ltd.,

are wholly without foundation. The manage-

ment repudiates any connection with such an

irresponsible sheet.

The Stellarton Trades Journal sizes up the

personality of this revised edition of the Halifax

Critic succintly in a recent editorial as follows :

"A fortnight ago we hinted our suspicion as to

the personality of Guardian writer. We sus-

pected a certain impecunious fellow—a mercen-

ary mountebank. The style of the article in the

Guardian furnishes proof that we made a bull's

eye. If a man is hungry he may beg bread ; if

he be ignorant he may acquire knowledge by

application ; if he be poor he may accumulate

wealth by indu.stry, but, as one has quaintly ob-

served, ' if he lacks common sense, God help

him ; he can get it in no other way.' And that

is what the Guardian fellow lacks."

During the debate in the House of Common^

the Rkview will have on exhibition in the main

Parliament Building a thoroughly representative

exhibit of the products of the Nova Scotia Steel

and Forge Co. (Ltd.), the New (ilasgow Iron,

Coal and Railway Co. (Ltd.), the Pictou Char-

cool Iron Co. (Ltd.), the Londonderry Iron Co

(Ltd.), and the Canada Iron Furnace Co. (Ltd.)

thus practically demonstrating to both political

parties the. growth and development of the iron

industries of the country under a beneficient j)ro-

tective policy. The whole exhibit is an excel-

lent object lesson. The bounty must be con-

tinued for a fixed period—ten years if possible,

and it is sure to carry.

Mr. J. A. Mara, M.P. for Victoria, B.C., the

gentleman to whom more than any other the

whole mining community is under a deep debt

of gratitude, for his successful efforts in the

House of Commons to have mining machinery

not manufactured in Canada admitted dutyfree,

had an interview with the Hon. G. E. Forster,

M.P., Minister of Finance, on the 19th instant,

and urged that, at all events so far as British

Columbia was concerned, all mining machinery

should be admitted absolutely without restriction.

This protection to the most promising of our

native industries deserves favorable considera-

tion.

The Dominion Coal Company (Limited) has

purchased the very fine vertical three-stage com-

pressor which was a prominent feature of the

exhibit of the Rand Drill Company at the

AVorld's Fair. As this machine is not made in

Canada we are anxious to ascertain whether the

Jenckes Machine Company is making any oppo-

sition to the claims of the Dominion Coal Com-

pany to have it entered duty free? To be

consistent they should certainly do' so, but then

the shoe would be pinching near at home.

The proposal to federate the existing Canadian

mining organizations is receiving attention and

there is good prospect of something being done

at the next meetings of the societies interested.

In the meantime committees have been dele-

gated to form a basis of federation.

Photography in mines was the subject of an

interesting paper by H. W. Hughes at a recent

meeting of the North Staffordshire Institute of

Mining Engineers. The writer pointed out that

for mining it was necessary that the operator

should either be an engineer or have an engineer

associated with him, and for many obvious rea-

sons it was necessary that the camera should be

of the lightest and most compact form for under-

ground work, as it often had to be erected in

awkward and confined situations. Practically

speaking, it might be said that the rapidity of a

lens depended on its aperture and focal length,

and as in underground work speed was of the

greatest importance, x lens possessing such

advantage should l)e secured. The difficulties

to be overcome in mine photography were not

many, but were hard to surmount. In all classes

of mines the smoke resulting from blasting, the

moisture-laden and misty atmosphere, and the

dripping of water from the roof, were generally

present, these being supplemented in coal mines

by the presence of coal dust, which not only

thickened the atmosphere, but deposited particles

on the lens and {)late. The condensation of

water, on the lens and plate was, perhaps, the

most difficult matter to avoid. So far as the

plate was concerned, one had to trust to luck ;

but with the lens the best preventive was to

carry them in the trousers pocket, and so warm

them up to the temperature of the body.

At the same meeting Mr. T. H. Wordsworth

gave })articulars as to the working and cost of a

disc coal getting machine made by the York-

shire Engine Company, which was at work at

the Middleton main, or Siikstone seam, at

Messrs. Pope &: Pearson's collieries at Altofts.

This seam has been worked at three collieries

for the past thirty years, at a depth of 420 yards,

up to a large fault. The method of work was

the long wall with park gates. When the seam

was first opened an attempt was made to hole

by hand, but the cost was excessive, 2s. per ton.
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With two men, under favorable circumstances,

the machine in question would cut sixty yards

in one shift of eight hours, but if another man

was sent to cut away the debris, a greater length

could be cut. The machine was worked by

means of compressed air, and the number of

shots had been reduced in a face 570 yards

long from thirty per day to twelve. It was

hoped by still further increasing the cut to still

further dispense with them, and the total cost of

getting the coal was is. ^d. per ton. The num-

ber of men, too, was reduced, 120 being able to

do the work of 173.

Tyrell ania has been suggested as a most

appropriate designation for that section of north-

western Canada, recently the scene of some

exploration by Mr. J. B. Tyrell and about which

there has been so much nauseating flatulency in

the columns of the daily press. In glancing at the

mass of inspired puffing and free advertisement

of the doings of this modern Gulliver one can-

not restrain a smile at the utter insignificance of

the work done both in its value to the country,

and in comparison with the sterling achieve-

ments of many of the members of the present

staff of our Geological Survey. Moreover it

must occur to most that $7,000 out of the total

annual appropriation of $60,000 for the Survey's

work is a somewhat heavy expenditure to squan-

der on a section of country entirely beyond the

economic uses of the people for many genera-

tions to come. The country is thirsting for

knowledge of its resources much nearer at home

and extravagant junkettings of this kind should

be tabooed.

The holders of the MacArthur- Forrest cyanide

process patents in South Africa—the African

Gold Recovery Company—have had a very

good innings on the Rand, but now trouble is

looming ahead. According to the South African

MiningJournal, it is currently reported that the

committee which has for some time past been

privately engaged in investigating the validity of

the African Gold Recovery Company's patents

has come to the conclusion, after patient investi-

gation of all the evidence available, that the

patents could be opposed with good prospect of

success in a Court of law. An ultimatum will

probably be shortly presented to the company

demanding substantial reductions in the royalties

at present paid, and should the demand be

refused, immediate litigation will probably result.

What will be the consequence of such action it

is impossible at present to predict. One thing,

however, is certain, if change is to result, it will

certainly not be in the direction of increased

charges for the use of the patents, seeing that

competition with other chemical processes as

well as with improved appliances for the extrac-

tion of gold by concentration will have shorily

to be faced. In this important item amongst

the total cost of gold mining and recovery, there

is, therefore, good prospect of reductions being

effected, which, with those daily be;ng brought

about as a result of recent lowering of prices of

coal and dynamite, should certai.ily exert an

appreciable influence during the coming year in

increasing the profits eaj-ned throughout the

district.

Mention is made in a recent issue of the

Honduras MiningJournal, among other things,

of a somewhat curious discovery, bearing not

only on the theory that the Aztecs did not smelt

their gold ores, but on the immense antiquity of

gold mining as a Mexican industry, which has

lately been made in the State of Chiapas. For

a long time the superintendent of the great Santa

Fe copper mine was perfectly satisfied that the

mine was absolutely virgin, since none of the

immense masses of copper ore cropping out in

all direction^ showed the slightest trace of hav-

ing been touched. True, there was one shallow

hole near by, which, however, might easily have

been sunk by some wandering prospector during

the last few years. Lately, however, it was

found necessary to grade out a hillside some 200

yards from the mine. The hill was densely

wooded, but, after felling the timber and exca-

vating two feet of black vegetable mould, traces

of ancient workings were discovered resulting in

over 50 metres of an ancient dump being un-

earthed. This dump was found to contain

blocks of rich gold bearing copper ore, thrown

away as useless. The shaft of an old mine was

also found. The whole workings appeared to

be entirely separate from the Santa Fe mine and

in a lower formation. A further discovery wasr

made on the Victoria mine, half a mile to the

south-west of the Santa Fe mine. Here also

there was not the slightest trace of any human

being having worked on the mountain, not a

dump, not a loose stone, and the ground covered

with immense forest trees. A tunnel was being

driven to crosscut the ore body, and had gone

through over 70 ft. of ore, when suddenly an

ancient working is blasted into. There are no

traces in the neighborhood of any patios, dumps,

arrastras, or furnaces ; no trace of human habi-

tation beyond an occasional idol found in the

caves or hollows in the Santa Fe mine. The

small broken grinding stones which might well

have been used for maize, were found, but where

was the free milling gold ore treated which came

from the mines that must have been extensively

worked, judging by the extent of the Santa Fe

dumps and of the Victoria workings ?

The deposits of domestic gold bullion at the

mints and assay offices of the United States

during the year 1892 aggregated $,32,367,850.

and the deposits for the calendar year 1893,

$36,056,300, showing a gain in the deposits of

gold of domestic production in 1893 over that

of 1892 of $3,688,450. It is now estimated by

the bureau of the mint, says the Wall Street

Daily News, that when the final figures are re-

ceived covering the statistics of the production

of gold in the United States for the calendar

year 1893, an increase over that of 1892 of about

$4,000,000 will be shown. The largest increase

in any single state during the year was in Col-

orado, and which- approximates $2,000,000.

The only state in which a decrease is shown is

Nevada, which shows a falling off in 1893 as

compared with 1892 of about $575,000. The

present indications are that the production of

gold for the current calendar year will largely

exceed that of 1893. The larger part of the in-

crease will be from the mines of Colorado.

A report by Mr. Henry Hall, Inspector of

Mines, has been presented, in the form of a blue

book, to the Royal Commission on Explosions

from Coal Dust in Mines, giving the result of a

series of experiments made with coal dust col-

lected from the principal seams in various min-

ing districts. Altogether fifty-two samples were

received, and, with the exception of four or five,

all were tested in a mine shaft placed at Mr.

Hall's disposal by the proprietors of the White

Moss Colliery, Skelmersdale, a wrought iron

cannon being used for the gunpowder shots.

Mr. Hall says that a careful examination of the

results warrants the following conclusions: (i)

That the flame from a blowing out gunpowder

shot in the presence of dry coal dust always

ignites more or less of such dust, and so increases

the burning and charring effects of the shot ; (2)

that when a large flame, such as that of a blow-

ing out gunpowder shot, or the flame from the

ignition of a small quantity of fire damp, tra

verses an atmosphere containing a very moderate

quantity of dry coal dust, the dusty atmosphere

will explode with great violence, and the ex-

plosion will continue on and pass throughout

any length of such atmosphere, its violence and

force increasing as it progresses
; (3) that coal

dust from several seams in different districts,

notably those from Glanmorgan, Monmouth,

Durham, Lancashire, Yorkshire and Scotland,

are almost as sensitive to explosion as gun-

powder itself
; (4) that coal dust is, as a rule,

more sensitive to explosion in proportion to its

high quality and freedom from impurities; (5)

that a ready supply of oxygen, such as is supplied

by a brisk ventilation, has the effect of making

coal dust explosions more probable and more

severe
; (6) that certain " high explosives " are

incapable of igniting or exploding coal dust.

Of the whole of the dusts tested, that from the

Albion Colliery, Glanmorgan (Aberdale or Mer-

thyr 4 ft. seam or upper 4 ft.), excelled all others

in violence and sensitiveness to explosion, and

this seam has the worst history of any in the

kingdom, upwards of 1,600 persons having been

killed in it by explosions since the year 1845.

It was also evident from the experiments that

the higher the quality of the coal seam the more

liability there is to explosions of dust. With re-

gard to precautionary measures to be taken in

the face of these facts, Mr. Hall urges the total

abolition of gunpowder from coal mines and the

substitution of certain " high explosives." Many

of the largest firms in the country have, he says,

already of their own motion taken this step.

A locomotive made by a Manchester firm,

Messrs. Beyer, Peacock & Co., has been utilised

for the first time on the Argentine railways for

the purpose of testing the value of petroleum oil

as fuel in the place of coal. A tank engine was
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successfully run from Beunos Ayres to Ferrari,

a distance of 74 kilometres, in one hour and four

minutes, petroleum being the only fuel em-

ployed.

The Broken Hills Mines, Australia, estab

lished a record last year by putting out in round

numbers 12,500,000 oz. silver and 48,000 tons

lead. In only five years- 1873 to 1877 inclu-

gjyg—did the whole of the Comstock mines

yield in the aggregate so much of the white

metal. The Comstock silver record is 21,750,-

000 oz ; that was in 1S77, which was 18 years

after the mines there were opened—a comforting

reflection in these days when the notion is preva-

lent that silver mines are things of l)ut three or

four years I Carrying comparisons a little fur-

ther, says the Australian Mining Standard, it is

found that, notwithstanding the falling off in the

value of silver and lead, the output of Broken

Hill last year was worth ;^2,9 15,000, which is

more than the gold output of the whole of \'ic-

toria has been for any single year<since 1886.

.\n Australian miner in South Africa thus

describes his e.xperience in South .\frica :

" Johannesburg is a large place for its age. It

has a population of about 40,000 whites. Every-

thing in the way of necessaries is very dear; any

sort of a shop will bring about ^40 to ^j^^so per

month, and small at that. Most of the business

people are Jews. There are more people out of

work in Johannesburg than ever I saw in Sydney,

and before long there must he a general reduc-

tion of wages. Many Australians have found

their way here, and, for what reason I cannot

learn, the South Africans have a terrible down

on them. I certainly would not advise anyone

to come here. As soon as the war is over I

shall make my way to Matabeleland, where they

say gold is to be found. I cannot hear of any

alluvial in this country anywhere. As to the

mines, there is a run of country being worked

some 40 miles long. Coal mines are at each

end, so that fuel is easily obtained. Very little

timber is to be seen, and that used for mining

purposes is nothing but saplings. The largest

timber used is pine, and there is not much of

that.

" All the mines are worked with Kaffir labor,

and the wages are about per week. A white

man superintends some 35 Kaffirs, The Kaffirs

can work as well as a white man, and I imagine

if similar labor was introduced into Australia

many reefs would pay to mine which are now

lying idle. The reefs here are not worth more

than Sdwt. or 9dwt. The " banket," as it is

called here, reminds me very much of cemented

wash, in fact it is nothing else. There is a large

amount of machinery here. The batteries in

almost every instance are large, varying from 40-

head to 200-head of stamps ; so that Johannes-

burg ought to turn out a large quantity of gold.

No concentrating is done here ; the cyanide

treats the tailings, and the battery work, conse-

quently, is not as careful as it is in Australia.

Another feature of the n-ines here is the e.xten-

sive use of rock drills. In some there are quite

30 in operation, one white man, with two negros,

having charge of each machine. These men

work 10 hours per day, and earn per week,

and there is plenty of demand for such work.

As the result of my experience on this field, I

certainly should not advise miners from Australia

to come here."

At the monthly meeting of the Leeds As.soci-

ation of Engineers, Mr. W. D. Wansbrough, Lin-

coln, read a paper on the history and develop-

ment of the portable engine. He said that as

these engines were usually placed in the hands

of unskilled attendants, an important object had

been to simplify every detail. Further, the ever-

increasing demand for them had led to the de-

velopment of manufacturing appliances for the

duplication of pieces of machinery, which had

now readied such perfection that a working part

could be taken out of one engine and used in

another with equal facility. He estimated the

number of portable engines annually produced

in this country at not less than 10,000, some of

which were sent out to the most obscure corners

of the earth. In short, portable engines had be-

come great pioneers of civilization, and were the

hewers of wood and drawers of water for our

colonists. Although the portable engine did not

become a commercial success until recent times,

yet so far back as 1775 Smeaton described a

movable engine with boiler and condenser, of 6

feet stroke, self-contained, and internally fired.

Mr. Wansbrough alluded to the inventions of

Murdock, Murray and Trevethick, and that about

the year 1839 several portable engines of im-

proved design were patented, amongst which

were the self-contained threshing engines of Tux-

ford Kansome. The famous Cambridge boiler,

brought out in 1S47, in which the flue was car-

ried the length of the boiler three times before

entering the chimney, and which is still made,

was a distinct improvement on the earlier types.

In 1861 Messrs. Robey & Scott introduced a

boiler for portable engines, the principle of which

has been adopted by Mr. F. W. Webb for the

London & Northwestern locomotives. The

great fault in [jortable engines at this time was

that the working parts were not sufiiciently ac-

cessible for examination or repair, but Mr. Wans-

brough showed, by a comparison with later types,

that this defect had been completely eliminated,

and a general appearance of neatness maintained.

Link-motion exjjansion gear was introduced in

1869, but it was only recently that persons ap-

preciated its advantages. An engine could now

be governed so perfectly that it would not vary

its speed whether the full load was put on or en-

tirely removed.

A new invention for the pipe induction of

coal claims is now being discussed in the United

States. The system embodies the reduction of all

coal at the mines to the form of impalpable dust,

at a cost of 3 to 5 cents per ton ; the separation

from the coal by one of the present washing pro-

cesses of all free sulphur, pyrites, slate, etc., at

the cost of another 5 cents per ton ; the mixture

of the coal powder with about its own weight of

water ; thus converting it into a sort of black

milk, and the pumping of it in that state to any

desired distance to any desired market, as oil

now is pumped.

When the mixture has arrived thus far, it is

deprived of most of 'its water in great settling

basins ; but as much as 8 or 10 per cent, of the

fluid is left in the mixture, which in that .state is

pumped short distances only to points of con-

sumption where the remainder of the water may

be dried out by the otherwise waste heat. The

capacity per day of twenty-four hours of a twenty-

four-inch pipe, with a mean speed of five miles

per hour, is about 31,000 long tons, taking the

coal conveyed at 351" pounds per cubic foot of

mixture. At 1,200 pounds pressure for pump-

ing stations thirty miles apart, a four-inch pipe

would carry 320 tons daily ; an eight-inch pipe,

1,834; a twelve-inch pipe, 5,120. The total coal

consumption of New York City averages con-

siderably under 25,000 tons per day ; the New

England States burn about 50 per cent, more

than this ; the whole United States nearly twenty

times as much, in round figures, so that com-

paratively few pipes would suffice to handle the

whole coal supply of the country. The evapor-

ation of the water from the coal dust presents no

serious difficulty.

This system opens up again the question of

the comparative value of coal dust for fuel.

While in many cases coal dust is commercially

valueless, in others it cannot be replaced by any

other form of coal for real services ; for instance,

in the manufacture of fuel or other gas ; the

making of stiff coke ; the mixing with iron ore

dust before coking, to the great improvement of

the product, both in quantity and quality ; the

remedying of the smoke nuisance, as the dust

mixed with air is blown into the furnace, and the

maximum combustion is secured ; and generally,

wherever coal is burned merely to generate heat

in properly designed combustion chambers. The

inventor of the pipe conduction of coal claims,

and apparently with good reason, that it effects

a great saving in cost of transmission.

At the New York meeting of the American

Society of Mechanical Engineers, Mr. C. H.

Manning read a paper in which he described a

method of manufacturing large steam pipes he

employed 1 1 years ago for several thousand feet

of 20 inch pipe, with very satisfactory results.

The pipe was made of mild steel ^ inch thick,

double riveted, and with die forged flangs ^ and

I/3 inch thick. The pipe was riveted with an

Allen pneumatic riveter having 70 inch reach of

arms which limited the length of the sections.

The longitudinal seams were placed quartering

45° from top of pipe, with the laps pointing up

so as to be readily accessible for calking. The

quarter turns were made of two 5-16 inch sheets

curved on a cast-iron former, and having a row

of rivets along the back and another row along

the throat. The tees were made of three sheets,

shaped over similar formers, and the rivets were

all on the sides. A serious difficulty had been

previously experienced in keeping the round-

about joints tight. Leaks had been caused by
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condensed water being retained by these seams,

which caused unequal expansion, as the portions

covered by them heated much slower than the

unprotected or dry surfaces. This was remedied

by making the section conical, and bringing all

the laps in one direction, and then laying the

pipe on a down grade with the smaller ends the

lowest, so that the water ran out. The last

course of the pipe was not coned, to avoid

having two sizes of flanges. Mr. Manning has

never known a riveted pipe to give out under

water-hammer, and a hammer that would com-

pletely wreck a cast-iron pipe or split a welded

pipe would only strain the longitudinal joints of

a riveted pipe.

The investment of money in coal mining in

France has not been profitable, according to

EEconomiste Francais. From the statistics of

the Ministry of Public Works, it appears that

the capital invested in the coal mines of the

country was very nearly 1,700,000,000 fr. In

1882 and 1883 the average interest earned on

this amount was only 2)^ per cent. ; in the years

1884-89 it was 2 per cent.; and only in the

exceptionally prosperous years 1890 and 1891

did it go as high as 3)^ per cent. It is true

that in 1891 the average earnings in the two

districts of Nord and Pas-de-Calais reached 6}4^

per cent, on the capital, but in the same year

the average returns for the' mines outside of

these districts was only 2^4^ per cent. A few

coal mining enterprises in France have been

financially successful, but these are offset by a

long list of failures.

In an address before the students of Case

School of Applied Science, Cleveland, Mr. T.

D. West, considering some of the elements

essential to success in foundry and other engi-

neering achievements, and pointed out that the

advancement of the times called for the manager

of such works to possess a fair knowledge of

chemistry ; not necessary to make a chemical

^
analysis of metals, but to understand the differ-

ent elements, such as silicon, carbon, sulphur,

phosphorous and manganese, have in influencing

the attainment of desired results in mixing

metals. Chemistry is rapidly coming to the

front as a very beneficial factor in aiding the

founder to determine the results in mixing of

metals, and allay much of the uncertainty and

loss in that line, which past and present practice

reveal in the operations of a very large majority

of our foundries. The science of steam, gases,

and metallurgy, combined with a knowledge of

electricity and construction of machinery, are

more essential to a manager of a foundry to-day

than is generally conceded, and one aiming for

such an occupation, cannot make any mistake

in obtaining all the knowledge he can of all the

elements here outlined. F'or the foundry he

could with all assurance say, there is a large

field for displaying intelligence, knowledge, skill

and experience in managing men and overseeing

the manufacture of foundry products, and he

doubted if the demand is not about the same

with all industries that have in any wise made

progress in keeping up with the " times." The
higher the standard of intelligence and know-

ledge exacted from the manager or overseer, the

better for all concerned, also far fewer strikes

and bickerings with workmen ; for whatever

failings workmen may possess, they readily

recognize true ability, and will respect discipline,

when enforced by intelligence and common

sense.

Mr. Benjamin Jones, of Cleveland, has in-

vented a new process in molding, claiming par-

ticular advantages in connection with the casting

of steel. The improvement is in the preparation

of molds, mold facings and cores, the object

being to produce cores and molds capable of

withstanding the intense heat had in the manu-

facture of such castings and that will shrink with

the casting in coohng and cleave readily from

the casting.

After giving the components of the core, and

stating how the core and mold facing are pre-

pared, the patent sets forth that the core having

been thus built up, a suitable binding and hard-

ening substance is introduced so as to form one

compound with the sand and combustible sub-

stance of which the mold or core is composed.

Being applied while hot and in a liquid condi-

'

tion this binding substance is burned into the

mold. If all the gases in the hardening sub-

stances were retained, disastrous results would

ensue in the operation of casting, through the

formation of blow-holes, but by burning the

binding substance into the core and mold,

enough of the gases is eliminated to avoid these

troubles. It is claimed by the inventor that a

core, mold or mold-facing composed in accord-

ance with his formula will not only withstand

the intense heat produced in steel casting, but

will .shrink approximately with the casting in

cooling, and thus permit of the casting in steel

of complicated work such as propellor blades

and bomb shells.

A recent test made at the plant of the Cleve-

land Rolling Mill Co. was a partial demonstra-

tion of the possibilities of Mr. Jones's method.

A feed roll, with reductions from 1 7 inches to

13 inches, was cast in steel, with arms and hubs,

the whole coming out clean, without crack or

flaw. The length of the roll was 5 feet 10 inches,

and contraction brought it to 5 feet 8)4 inches.

The thickness was one inch and one quarter.

Heretofore rolls of this description have been

cast at this plant in three pieces.

A few years ago pig iron was bought by

French rolling-mill managers and iron founders

in accornance with contracts made at a fi.xed

price (a prix ferme) made in advance for a cer-

tain period ; but now this system has been to a

large extent superseded by contracts based upon

a sliding-scale (echelle mobile)^ the variations in

the price of the pig depending on the fluctuations

of that of coke, which is, observes the Revue

Industrielle de I'Esf,, a much more rational

arrangement. The advantage to both buyers

and sellers of being constantly posted up in the

average price of the coke consumed by the

Meurthe-et-Moselle blast furnaces (which yield

more than half the out-turn of France) has in-

duced the above-named journal to publish,

month by month, a return of the quantity of

coke bought from the furnace.s, and the mean of

all the prices paid for it by the ironmasters.

Each rolling-mill manager and founder will thus

be enabled, by the mean of the previous month,

to calculate the price he will have to pay during

the current month as per contracts made in

accordance with the sliding-scale.

Prof. Carpenter in a recent address at Ciray

College, discussed the comparison of different

methods of transmitting power, reaching the

following conclusions as to the loss in per cent,

required for different methods :

Line shafting :
Per ct. of Loss.

Loss by friction (average 25 per cent.). .
. 15 to 40

Electricity :

Loss in transforming from mechanical to

electrical, and vice versa. 20 to 30

Line loss 2 'o 5

Total loss 22 to 35

Conveying steam

:

Naked steam pipe (still air) 37 -6

Pipe covered with solid wood and earth . 1 1 2

Pipe covered with solid wood and pipe

covering 4 •

Carbon re-actions in the blast furnace, formed

the subject of a paper before a recent session of

the South Staff'ordshire Institute of Iron and

Steel Works Managers, in which the writer, Mr.

W. J. Hudson, claimed the keynote of economic

smelting was to deoxidise the ore by means of

carbon monoxide at a temperature too low to

permit of any of the carbon dioxide then formed

being reduced again to the lower oxide. In

concluding the paper, in which technicalities

were mostly dealt with, the writer observed that

it was evidently of the highest importance to

secure complete calcination of the ores when

they were of the carbonate variety, such as

Cleveland ore or the native mine of South

Staffordshire. F'or every unit of carbon (of

dioxide) remaining unremoved from the ore

another unit of carbon might have to be removed

from the fuel, thereby increasing a preventable

waste. The chairman said that, according to

the remarks of Sir Lowthian Bell in a recent

paper he had written, the size of the furnace

giving the best results was about 11,500 cubic

feet. That furnaces of medium cubic capacity

were capable under certain conditions of pro-

ducing equally as efficient results' as those of

much larger capacity was amply proved by the

fact that in America furnaces of 25,000 cubic

feet were made to produce as much as 3,000

tons of iron per week, whilst in Cleveland, where

the cubic capacity of the furnaces was as much

as 33,000 feet, the average yield was only about

800 tons per week. In addition, the fuel con-

sumption in America was about 3 cwt. less per

ton of iron, as compared with Cleveland. Of

course, the difference in the quality of the ore

obtainable in the two countries accounted in a

great measure for this disparity, but not alto-

gether, as was shown by the fact that the Dow-

lais Iron Company, Cardiff, could produce better

results with the same economy of fuel, with a

furnace of 25,000 cubic feet capacity, than was

obtained in Cleveland with furnaces of 30,000

cubic feet. It appeared to him that the manu-

facturers of the Middlesborough district—much

as they prided themselves on being foremost

in the iron and steel making industries—were

too much wrapped up in the formulas and

scientific attainments, and did not pay sufficient

attention to acquiring that practical knowledge

which would enable them to get the most

economical driving out of their furnaces.
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THIRD ANNUAL GENERAL MEETING

OF THE

Mining Society of Nova Scotia

AT HALIFAX. ON 7th MARCH.

The Third Annual General Meeting of the Mining

Society of Nova Scotia was held in the rooms of the

Society, Halifax, on Wednesday, 7lh March. There

were present :

—

H. S. Poole, M.A., A.R.S.M., Acadia Coal Co.. Stel-

larton.

R. G. Leckie, M.E., Londonderry Iron Co., London-
derry.

John E. Hardman, S.B., Oldham (iold Co., Oldham,
N.S.

K. U. Brown, M.E., General Mining Association of

London, Ltd., Sydney.
W. Blakemore, M.E. , Dominion Coal Co., Glace Bay,

C.B.
G. W. Stuart, Caribou Gold Co., Truro.

J. C. McDonald, .\ntigonish Gold Co., Country Harbor.

C. F. Andrews, Richardson Gold Co., Country Harbor.

T. D. Copeland, Richardson Gold Co., Country Harbor.

Dr. E. Gilpin, Jr., Inspector of .Mines, Halifax.

Hugh Fletcher, B.A., (Geological Survey, Scotch N'illage.

i. T. Burchell, Cape Breton Coal Co., -Sydney.

James Baird, Joggins' Mine.s. •

B. C. Wilson, East Waverley Gold Co., Waverley.

A. A. Hayward. .South Uniacke Gold Co., Waverley.
R. (j. E. Leckie, Torbrook Iron Co., Torbrook.

T. R. (^^le, .Acadia Powder Co., Halifax.

Duncan McDonald, Truro Foundry Co., Truro.

W. G. Matheson, Matheson & Co., Xew Glasgow.
Howard Clarke, Halifax.

Dr. A. H. Mackay, Halifax.

H. A. Saunders, Lake Lode Gold Co., Caribou.

Capt. George MacDuff, Waverley.
W. R. Thomas, F.G.S., Montagu, N.S.

C. E. Willis, Canadian Rand Drill Co., Halifax.

[. W. Sword. Ingersoll Rock Drill Co., Montreal.

B. T. A. Bell, Editor Canadian MiniN(; Review,
Ottawa.

H. M. Wylde. Halifax.

G. E. Francklyn, General Mining .\sb"n. of London,
Eng., Halifax.

The proceedings opened at half-past ten o'clock in the

forenoon, Mr. H. .S. Poole, M.A., F.G.S., President, in

the chair.

New Members.
The .Secretary having read the minutes of previous

meeting, the following new members were elected :

—

Roliert -•Vrchibald, Canada Coal and Railway Co., Jog-
gins' Mines.

Dr. Martin Murphy. Halifax.

W. Blakemore, M.E., Dominion Coal Co., Glace Bay.
A. 11. Sherarton, Halifax.

Capt. A. L. Howard.
H. A. Sanders, Caribou.

Report of Council, 1893-4.

The Secretary then read the Report of Council for

1893.4, as follows :
—

The Council has plea.sure in reporting to the members
the continued success of the .Society during the year now
closing.

On the founding of the Society in March, 1892, there

were enrolled some 58 members ; at the end of the year

the numbers had increased to 75, and now the roll in-

cludes 83 members, after deducting the names of several

who have resigned, having severed their connections with
the mining industry of the province.

The following is a synopsis of the finances of the Society
for the past year :

Keccifts.

Balance, ist March, 1893 $"5 '3
Subscriptions collected, 1893 790 00
Subscriptions in arrears 82 50
Balance 190 58

$1,178 21

Expcniiiiirc.

Printing Transactions, &c $584 67
Operating expenses—guests, postage,

typewriting, &c 146 45
Reporting meetings . . 39 50
Subscriptions to Can. Min. Rev 157 59
Secretary, 1893 250 CO

$1,178 21

Meetings -(Quarterly meetings were held in .March,

June, September and December. The June meeting, in

response to the kind invitation of the members of the

Society engaged in mining in Pictou Co., was held at

New Glasgow. The works of the Pictou Charcoal Iron

Co., the New Glasgow Iron, Coal and Railway Co.,

the Nova Scotia Steel and Forge Co., and other points of

interest were visited and inspected. The Society is

greatly indebted to the man.igement of these companies

for their kindness and courtesy in showing the visiting

members of the Society over their works. The March,

September and December meetings were held at the

headquarters of the Society at Halifax. During the

September meeting a visit was paid to the gold mining

districts at Montagu .and Waverley, where the party was

very hospitably received by Managers Hardman, Thomas
and Woodhouse.

Traiisaenoits—¥'\\e parts of the Transactions have

been issued during the year, viz: Part I., Vol. I., con-

taining the By-Laws, &c., and a history of the formation

of the Society, and parts I., II., III., IV., Vol. II., con-

taining reports of the four quarterly meetings and papers.

The Council would again take this opportunity of urging

memers to come forward with papers.

Exe/mnges—A considerable number of exchanges have

been added to our list during the year. The following

papers and reports, &c., are on fyle in the Society's room.

The PIngineering and Mining Journal.

The Iron and Coal Trades Journal.

The Colliery Guardian.

The .American Manufacturer and. Iron World.

The Journal of the British Society of Mining Students.

The Canadian Engineer.

The Canadian Mining and Mechanical Review.

The Canadian Colliery Guardian, Critic and Journal of

the Iron and Steel Trades.

Transactions of the Manchester Geological Society.

The Proceedings of the South Wales Inst, of Engineers.

The Massachusetts Inst, of Technology.

The Transactions of the Am. Inst, of Min. P^ngineers.

The Transactions of the Canadian Inst.

The Trans, of the Mining Ass'n and Inst, of Cornwall.

The California State .Mining Report.

Catalogue of Stratagraphical Collection of Can. Rocks.

Transactions of P'ederated Inst, of Mining Engineers.

Geological Survey of Canada, and others.

J'/u Importntioi! of Miniii!^ Maehiueiy.— In conjunc-

tion with the (jeneral Mining Association of the Province

of (,)uebec, the Society had under consideration the

necessity of a more uniform interpretation at the ports of

entry of the present law respecting the free admission of

mining machinery not manufactured in Canada At the

request of the Comptroller of Customs a statement show-

ing the machinery known to lie made in this country was

prepared by a jointjcommitlee of machinery manufacturers

and mendiers of the Society and forwarded to Ottawa.

This, it is hoped, will obviate some the difficulties ex-

perienced by our mining companies in passing in

machinery entitled to free entry. It was also resolved

to ask that the Dominion Government when considering

a revision of the tariff should extend the language of the

.•\ct so as to include not only mining machinery but all

"tools, supplies, machinery and appliances for mining,

quarrying, handling, smelting, refining, concentrating and

other processes, for the mining, extraction and treatment

of ores and minerals of a class or kind not manufactured

in Canada." Copies of this resolution were forwarded

to Ottawa.
Local Mining Legislation.—At the meeting of the

•Society in September a numerous delegation waited upon

I^remier to urge that all new legislation in regard to

mining should pass through the Mines Department before

being introduced into either House.

.Mr. Fielding, while agreeing with the spirit of the

matter presented by the Society, pointed out the impossi-

bility of precluding individual members from introducing

private bills which might affecf mining legislation, yet

assured us that so far as lay in his power he would

endeavor that a hearing should l)e given to the Society

and others in all proposed legislation affecting the mining

industry.

Committees. —A committee appointed to co-operate

with those of the .'^chool of Art and the Institute of

Natural Science and other similar institutions, report that

they met with a favorable reception from the Premier of

the province who expressed himself in sympathy with the

movement looking to the erection of a suitable building

for the proi^er exhibition of the Provincial museum,
housing the libraries of the several scientific societies

and supplying the needful class and lecture rooms for

meetings.

The committee appointed to interview the Premier of

the Dominion, Sir John Thompson, on the free admission

of mining machinery not made in Canada and the trans-

portation of explosives over Government railways and a

reduction of duties on explosives, reported having received

a careful hearing from the Premier, and the matters

brought to his attention wouUl, it was understood, be

carefully considered.

The Report was adopted.

President's Address.
Mr. H. S. POOLE, M. A., A. K.S.M.—With the anti-

cipated pleasure of seeing to-day elected as my successor

in office one who has done so much to assist the develop-

ment of our .Society, and under whose guidance much
more may be confidently expected, there is in me a feel-

ing of gratification that the lot to appear at the head of a

movement that holds out so much promise as does our

.Society should have been mine at its inception and until

to-day. A continuance of such vitality as our organiza-

tion has shown during the past two years warrants us in

believing that more than a justification exists for the for-

mation and continuance of a mining society in Nova

Scotia. The growth, the vigor of our Society is seen in

the increased membership, and in the prominence and

character of the men who have joined us, and our growing

weight in the community is marked by the general interest

taken in our proceedings, and by the attendance at our

meetings.

It was also a source of gratification to us to find mem-

bers of our sister society, the General Mining Association

of Quebec, made special effort to attend two of our meet-

ings and take part in our proceedings. In addition to the

Association's active Secretary we have an Honorary Sec-

retary to draw us closer together when our cause is in cotn-

mon, and to stimulate us to healthy rivalry in membership

and in the papers presented for publication in our Transac-

tions. That the papers we have issued have been of

more than local interest has been shown by the republica-

tion of some of them in English and American journals.

Of material for future papers we have an ample supply.

A comparison of past with present practices is always

interesting, and in the developments now rapidly making,

and in the improved machinery constantly introduced,

and in writing accounts of difficulties overcome, there will

be a never ending source, if members will only set before

themselves to tell of that which they do know.

In times past Nova Scotia was famed for her ship

building, and in the days of wooden hulls her craft were

to be met in every quarter of the globe. To-day the

question is not a recovery of her once proud position in

the shipping world, but in the economic carriage of min-

erals at all seasons of the year, and the adaptation of the

barge system of transportation to our storm beaten and

fog bound coast.

Our papers and discussions on gold mining have em-

phasized the fact that although this branch of our indus-

try is over 30 years old no gold mine has yet attained a

vertical depth of 500 feet, an insignificant depth in com-

parison with that reached in other gold fields in half the

time. Coupled with it there is a common belief that the

pay streaks do not extend to any greater depth. For my
own pai't I am not satisfied that the reasons offered for

holding this belief are sufficiently reliable or convincing,

although at the same time I acknowledge a difficulty in

proving either one theory or the other lies in the gener-

ally small extent of the pay streaks, and the want of a

key to the order, if there be any, in which they occur.

To the researches and mapping of the Geological Survey

and carefully kept records of mining experience we can

alone look for satisfactory guidance.

In connection with coal mining we have recorded a

most unusual occurrence, an explosion of mine gases by

lightning, under conditions that leave no room for doubt-

ing the accuracy of the conclusion.

However well pleased we may be with the standing we
have attained, however full our hopes may be of effecting

one or more of the objects that specially instigated us to

draw together, and however diverse our individual inter-

ests may be, we all feel the latter should lie subordinate.

That in mailing common cause against the varied diffi-

culties that meet us as miners in this Province, lies our

strongest hope of successfully competing in the open mar-

kets of the world. That in united appeals to public

opinion can the above hope for ^extraction from the

sloughs of legislation through which well-meaning friends

have diverted our road of life. It is yierhaps not without

some comfort to find that Nova Scolian legislation does

not in this respect stand alone—New Zealand presses us

hard for muddiness of mind on mining matters. We led

off and publicly declared that after January 1st, 1884, "It

shall not be lawful for any person not having a certificate

of competency to be employed at (U/y mine in the Pro-

vince. " To appreciate in full the force of this enactment

the broad definition in the law of what constitutes " a

mine " should be remembeied, and that boys and laliorers

are persons employed under ground. New Zealand, not

to be outdone, in section 29 of the law of that Province,

enacts that no person under 18 years of age is to have

charge of an engine for raising or lowering men, and the

Act then proceeds under the general rule to forbid anyone

under 21 years of age to have charge of a steam engine.

In the same Act section 27 prohibits the employment of

boys in any capacity, while section 31 carefully provides

for the registration of boys employed in connection with

mines.

Our turn to declare conies round again, and we enact,

in the cause of humanity, that at coal mines the drivers of

engines and of gins, and those in charge of win llasses,

shall be holders of certificates of competency. Then we
publish a standard for examinalien that woidd put to the

blush many a student of a course in mechanical engineer-

ing.* To make clear to those who may not know how
foreign to construction and repairs are the duties of nine

out of every ten engine-drivers at coal mines, this require-

ment may be likened to an enactment calling on all

drivers of black horses to have passed a veterinary college.

Mark the restriction, of hlaik horses (m\)\ the drivers of

horses of all other colors to be untrammelled as are the

gin and engine-drivers at all other mines but those of coal

under this Act.

But before saying anything more on the relevancy of

such a Statute, let me rem.nrk no reflection is intended on

* From some seventy questions the substances of several is as fol-

State iIr- I. l eaking str.iin of .nn engine shaft of a given size. What
is steam l iml the mean effective steam pressnre. Wh.T.t should

lie the are. I uf a chimney wliere a given quantity of fuel is con-

sumed ? State the safe working load of a rope socket of given

dimensions'; How do you lii.d the strength of steel chains, hemp
and wire ropes V Kxplain the rule proportions of crank pins for dif-

ferent classes of engines ?
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the wisdom of opening the door of instruction on mechan-

ics to engine-drivers and others laudably desirous of ad-

ding to their knowledge and fitting themselves for more

responsible positions, but don't let it be done on the plea

that the book-taught man will drive an engine or a gin,

or turn the handle of a windlass, moving living freight

more safely than one with experience alone. Again, I

would repeat every credit is due for the faculties now sup-

plied for the education of workingmen. The criticism I

make turns on the muddiness of mind* that confuses the

user of a machine with a mechanic. As well insist that

every dispenser of drugs shall be a doctor; every wearer of

clothes, a spinner and weaver ;
every printer, a paper-

maker, or every master of a passenger ship carrying sons

and daughters of Africa shall be a marine architect.

Let us turn again to the sections of the law here called

in question and not the confusion that follows the attach-

ment of the rider "holding a certificate of competency."

Originally they grouped together the doers of certain

things on account of their age only, for their duties call

for no book learning, no knowledge of anatomy or ab-

straction of thought, but do call for prompt response to

signals, quick observation and close attention to imme-

diate surroundings. I unhesitatingly express the belief

that nine out of every ten men who will make 60 per

cent, of the marks on examination papers, such as have

been published, will be thereby not one whit the better

able to perform the work of driving engines, driving gins

or turning windlasses, for their daily task will not give

them any opportunities for exercising such an education.

Nor is this feature the worst part of such legislation.

No alternative is open but to break the law, and break it

too with the knowledge of the Department of Mines.

I have dwelt perhaps too much on this one amendment,

but I wished to make it a typical case. I have already

drawn your attention to other points in the Act which

appear to me inconsistent with the fundamental object of

the law, the preservation of life, and I will ask you to re-

call to mind what I said at Montreal a year ago. Incon-

sistencies that I then hoped had only to be pointed out to

be remedied, but now I find they are defended. Credit

is claimed for them as made in the interests of the work-

ing man ; credit for lieleting the General Rule which pro-

hibits the unramming of shots, a rule expressly made to

protect the working miner ; credit for failing to allow

work to proceed under substitutes in the absence through

sickness or otherwise of certificated officials ; credit for

making the sinking of a hole for coal illegal, that when
for water, or for gold, or for iron is within the law. If

such restrictions are right and proper the country should

see that they be not exceptional, but are as a part of one

harmonious system, dealing with all classes of labor

impartially.

As a Society we should not be content until it becomes

a recognized practice for proposed mining legislation to

pass through the Department of Mines and opportunity

be given for mine workers to fully consider and discuss it.

We should not be content until the right, given by the

Legislature to the Dominion Coal Company, as tenants

in dispute with a landlord to appeal to the courts of law,

be a right equally enjoyed by every lessee of a gold or

other mine in the province.

And finally with regard to much of our legislation, I

may say it seems to me too generally thought that a

remedy for a danger is effected when a law relating to it

is framed, it matters not whether it be operative or not.

Given the patient and the knife, skill in the surgeon is

secondary ; the knife may be double bladed aud wound
the hand that holds it, but the credit for work performed

with it is due to it and the maker thereof only.

Amendments to Constitution and Bylaws.

Mr. B. T. a. bell gave notice of the following

amendments to the Constitution and Bylaws of the

Society :
—

Section I\'. That there be a Secretary-Treasurer in-

stead of a Secretary and Treasurer as heretofore.

That new sub-sections be added as follows :
—

The President shall not hold office for more than two
consecutive years, but shall be eligible for re-election to

that office after an interval of one year.

Retiring Presidents shall be elected Past I'residents

and shall hold office ex -officio.

All officers and members of Council shall retire annu-
ally, but shall be eligible for re-election.

Section V. Be amended by the addition of the follow-

ing :— General Meetings for the reading and discussion of

papers and the transaction of business shall be held twice

in each year at such lime and place as the Council may
determine. Any special ljusiness or subject for discussion

shall be specified in the notice convening such meetings,
and the Secretary shall give not less than fourteen days
notice thereof to all members of the .Society.

Extraordinary or urgent business may be transacted at

any meeting when considered absolutely necessary by a
three-quarter majority of those present.

Election of Officers and Council, 1894-5.

The following were elected for the ensuing year :

—

Past President.

Henuy S. Pooi.e, M.A., .-V.R.S.M. (Acadia Coal Co.)
.Stellarton.

* An amusing case of tliis is Chapter 43, page 84, of the Acts of
1853, which was enacted, so the title says, to encourage the growth
of cianberries. a service to otiier plant life generally relegated to
stable nia' ure or commercial fertilizers; and Mr. B. Russell, Q.C.,
lias lately pointed out in the public press that this characteristic is

not confined to act.s relating to mines.

President.

John E. Hardman, S.B. (Oldham Gold Co.) Oldham.

I 'ice- Presidents.

R. G. Leckie, M.E. (Londonderry Iron Co.) London-
derry.

Daviu McKeen, M. p. (Dominion Coal Co.) Glace Bay.

Geor(;e W. Stuart (Caribou Gold Co.) Truro.

Hon. Secretary.

B. T. A. Bell (Editor Canadian Mining Review) Ottawa.

Secretary- Treasurer.

H. M. Wylde, Halifax.

CoiiJicil.

W. R. Thomas, F.G.S. (Nova Scotia Gold Mines, Ltd.)

Montague.
R. H. Brown, M.E. (Gen. Mining Assoc'n. of London,

Ltd.) Sydney Mines.

Duncan McDonald (Truro Foundry and Machine Co.)

Truro.

Chas. FERdiE, M.E. (Intercolonial Coal Co.) Westville,

N.S.
\V. L. Blakemore, M.E. (Dominion Coal Co.) Glace

Bay.

W. G. Matheson (I. Matheson & Co.) New Glasgow.

C. E. Willis (Canadian Rand Drill Co.) Halifax.

Graham Eraser (New Glasgow Iron, Coal and Ry. Co.)

New Glasgow.
CiEOFF. Morrow (Stairs' Sons & Morrow) Halifax.

Votes of Thanks.

Mr. R. H. BROWN proposed a vote of thanks to the

Past President and retiring officers.

Mr. W. Cr. MATHESON seconded the motion, refer-

ring especially to the valuable services rendered to the

Society by the ex-President.

The PRESIDENT.—To the kind words used by Mr.
Brown and Mr. Matheson, I wish personally to add that

Mr. Matheson has not begun to rightly estimate the

amount of work done by our Past President, and if the

Society continues to flourish in the future as in the past,

it will be due to the fact that the plant in its infancy was
so tenderly nourished and well watered by the President.

Mr. POOLE.— I will merely say this, that the labor
which I have had in connection with the Mining Society
has been a labor of love, and I am more than amply
repaid by the pleasure and satisfaction it has given me.
Mr. T. R. GUE.— .\s one of the retiring officers, I may

say that any praise of my efforts would be entirely unde-
serving. The only work done by me has been to sign

cheques. I was very glad when the two offices were
amalgaa^aled to-day.

Election of Honorary Members.

Mr. B. T. .\. BELL. —I desire to submit the name of
Mr. fohn Rutherford, M. E., Stellarton, for election as an
Honorary Member, and in doing so I need hardly remind
you of his invaluable services lo the Province as its late

Inspector of Mines. Mr. Rutherford is now out of active
mining, but he lakes a deep interest in its welfare and the
work of this Society. I am s'ure In honoring him we
would greatly honor ourselves by this election.

Mr. WVLDE seconded, and the election was carried
unaniniously.

Federation of Canadian Mining Associations.

Mr. B. T. a. bell.— At the last meeting of the Gen-
eral Mining Association of the Province of Quebec the
question of consolidating the existing mining associations
in Ontario and Quebec, was favorably discussed, and Mr.
F. A. Halsey, of Sherbrooke, and myself were delegated
to bring the subject before you. I regret exceedingly that
illness in Mr. Halsey's family has prevented him being
here. Two propositions were discussed, namely, coni-
plete consolidation into a Canadian Mining Institute, op-
erated by a representative council and local boards of
management. The other, federation. It has been thought
that either of these propositions would considerably aug-
ment the influence of the various societies as they now
exist, but before doing anything our Association would be
plfeased to have your views on the matter.
The question having been discussed, was referred to the

following committee : Messrs. H. S. Poole, C.E.
,
Willis,

the President and Secretary. To consider, first, the pos-
sibility of federation; second, .that they be empowered to
confer with representatives of other associations, and
third, to report progress at the next meeting of the
Society.

AFTERNOON SESSION.

Invitation to Visit Cape Breton.

The members met at two o'clock, the President in the
chair.

Mr. W. BLAKEMORE.—Vou will remember that at our
last meeting Mr. McKeen invited us to hold the summer
meeting at Cape Breton. He now writes me to submit a

programme. It is his desire to make the visit a pleasant
one and he says both in the mines and shipping .crrange-
ments of Cape Breton and in the scenery of the country
there will be found ample to repay anyone for ma|<ing the

visit. He says further that any member of the Quebec
Association will be heartily welcomed. He suggests that

the members leave Halifax on Monday, July the gih.

They will arrive at .Sydney on the evening of that day.

There will then be a large hotel in order and it will be

ready to receive the gentlemen. On Tuesday it is pro-

posed to take the members to the International Pier

which will be one of the largest on the continent. It

will load two ves.sels of the same size as the "Teutonic."
There is an immense tower by which the buckets can be

swung around to either side of the vessel. At the pier

the works will be explained by Mr. H. Donkin, C.E.
Then the party will be brought back on the steamer to

the Sydney hotel and have lunch. In the afternoon they

will go out on a special train to some of our mines,

probably the Caledonia. That mine is being equipped
in a superior manner. The shaft has been doubled in

size. We are putting in self dumping cages, cages of

double capacity in putting out coal. All the arrange-

ments for weighing, etc., are new and very complete.

The air compressor is a duplex compound steam com-
pressed air of large size. The coal cutting machinery
will be new. We have the Stanley heading machines,

in the advertisement of which it is claimed that in eight

hours the machine has been able to cut from ten to

twelve feet. In a six feet heading, we are heading thirty

feet in eight hours, blasting it, loading and carrying it

away. That is quite a record in heading, such as I

think was never seen in the old country. We have also

the longwall cuUer for under-cutting the coal. We have
the Sergeant and Harrison machines. All of this machinery
will be interesting even to our gold mining friends from Ji

mechanical standpoint. The mine is lighted up by
electricity. You might then have the ordinary meeting
in the evening, the reading of papers and transactions.

The representatives of the Dominion Coal Company will

read several papers explaining the workings of their

departments. The Company's engineer, Mr. Pearson,

will read a paper on compressed air, and I will read one
on underground work. Mr. Brown of the Sydney mine,

has invited the members out to the old Sydney mines on
the following day. They are the oldest in Cape Breton,

and have a very interesting history. In the evening it is

Mr. McKeen's desire to entertain the members at a

public dinner at the hotel, to which will be invited the

prominent men of Sydney. On the third day he will

place a steamship at your disposal to take you to Louis-

burg. The cruise down the coast will be very interesting.

Those desiring to return on Friday can do so, but if they

desire to remain there are many things of interest to be

seen. These suggestions are now open for your approval.

Mr. McKeen is anxious that our large and important

property be inspected.

The PRESIDENT.— I think I may say on behalf of

the Society, that this programme which Messrs. McKeen,
Blakemore and Brown have arranged, is exceedingly

courteous in its character. I hope that this Society may
be able to give a full attendance sufficient to warrant

these gentlemen in going to this expense and interfering

with their business to entertain us.

Mr. B. T. a. B: LL.—On behalf of the Quebec
Association I can only express heartiest appreciation of

the thoughtfulness which has prompted the invitatio to

our meinbers. We had arranged to hold our June meet-

ing in Quebec and were in hopes of having the pleasure

of the company of members of the Mining Society. I

will, however, submit this kind invitation at the earliest

opportunity and I hope to be able to report that our

Association has cancelled its Quebec meeting and that we
will be fully represented in Cape Breton.

Publication of Transactions.

Mr. B. T. a. BELL.—As a matter of economy in

printing, I think it might be well this year to defer

publication of the Transactions until the end of the year

when a full report of the year neatly bound and indexed

would be of more service than the present method of

issuing quarterly parts.

This was agreed to.

On the Relative Costs of Mining Narrow Veins—
Hand Drills vs. Air Drills.

Mr. JOHN E. HARDMAN. - Having recently had
occasion to make up some data involving the cost of devel-

opment work upon the narrow lodes common to our gold

fields, I was led to Investigate costs of mining when done
by air drills as compared with the same done by hand
drilling.

Believing that one of the objects of our Society is to

make our individual experiences available for others, I

have incorporated the results of my investigation in this

paper.

By way of premise I may say that the figures given and

conclusions reached are based upon the cost books of the

last four years' work in Oldham District, where, during

that period, I have had exceptional opportunities for com-
paring the two methods of work upon identical ground,

and often side by side at the same time. The cost books

referred to take account of all items, excepting only

amortization of plant, and the costs mentioned are there-

fore actual ones and are reliable.

The figures given are the averages of large totals, e.g.,

those for sloping represent over 5,000 tons, those for

driving are averaged from nearly 4,000 feet of levels, etc.

;

those for sinking represent a total of 1,100 feet.

For convenience I have tabulated the results as follows:
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By Hand Drills. Bv Air Drills.
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Taking first the figures for shaft sinking, it is seen that

there is a slight difference of $1.20 per foot, or nearly 8%
apparently in favor of the hand drill. This difference,

however, is only apparent and not real. There are sev-

eral factors of this ((uestion not shown by the figures, the

lode, in addition to being small, is flatly inclined (at an
angle of about 43'), the result is a practical impossibility

of getting a hole to look in towards the hanging wall

seam, making the use of a larger quantity of dynamite
imperative, and necessitating much quarrying and often a

hand hole to square down the corners. These items add
much to the cost of sinking in such a vein with an air

drill. In the case of a vertical shaft sunk during 1S92-3,

the figures stand at $23.58 when sunk by hand, against

$15.52 when sunk by air, a difierence of 33% in favor of
the air drill as to actual cost per foot sunk, but a much
greater difference is shown when tlie element of time is

considered, the average distance sunk per diem of 24 hours
by hand l)eing 5 inches; by air, 12 inches.

The great ditterence between the ma.ximum and mini-
mum costs by hand ($18.77), and the small difference be-

tween the same figures by air ($2.64) strengthen the view
already e.x pressed.

The figures for winze sinking, like tiiose for shafts, are

nearly identical, $11.53 for hand against $11.38 for air;

nor is there much discrepa.icy between the maxima and
minima, and what has been said as to shafts will apply
equally to winzes.

The figures for the levels or drifts are identical, but on
looking to the ma.ximum and minimum columns we see

quite a difference, and this difference draws attention to

Ihe explanation which is similar to that already given for

shafts or inclines. On narrow veins, in levels driven by
hand, every advantage can be taken by right or left hand
strikers, to point the holes as shall be most advantageous,
either to foot or hanging wall seam; but the air drill, on
account of its length (which in the Rand and Ingersoll

types, runs from 4 feet 5 inches to 5 feet 2 inches), cannot
be so pointed in narrow veins as to take an equal advan-
tage with the hand drill. Hence, one of two things will

result: either one of the walls must be broken, to carry a
wide drift, necessitating thereafter trimming and timber-
ing, or the holes lie practically parallel with the enclosing
walls, and hence require double or treble the explosive,
and final costs about balance.

This e.xplanation derives still further endorsement from
a study of the fig\ires relating to cost of cross-cutting.

Here we see the wide difference of $4.45 per foot for air

and $8.84 per foot for hand, the latter being practically

double the former. Moreover, the difference between
the maximum and minimum in the case of air is only 31
cents, or about 7% of the average, whereas by hand the
difference between the n)aximuni and minimum is $6.67
or 75% average. Showing that where there are no
side seams, and where a sufficient width can be obtained
in which to swing the drill, the petty matter of slips,

seams and headings affect little the progress and general
average cost of the work, but showing also that where by
hand, good ground came in, the cost could be cut to

$3.52: yet where these slips were troublesome the cost
would run to three times that figure ($10.19.)
The figures for stopes are not by any means so flatter-

ing to the air drill. The explanation for this in the case
of the overhand stopes is doubtless to be ascribed in part,
as before, ... 'he length of the machine, but also in part
to its weight, a..-" to the inevitable delay and loss of time
in removing the he;* 'v drill and stoping bar to a place of
safety when firing, anc the bringing back and setting up
of the drill afterwards, . "-oni the nature of the ca,se in a
narrow lode but few holes c«-' be drilled from one setting
up of the machine, and lightnes becomes an all-powerful
consideration. The difference bet. een having to carry a
150-pound drill and a 250-pound drill up a narrow, flatly

inclined belt over a back-stope, becomes painfully appar-
ent when you try it yourself
The drill made by the Rand people, weighing 147

pounds, and having a length of but 3 feet n inches, par-
ticularly recommends itself to this work. T e same crit-

icism will apply to the figures of cost for underhand
stoping.

One feature, I may be pardoned for alluding to here, is

the great difference shown in favor of the overhanc stope
over the underhand. A cost of $5.34 per ton as aj^ainst

$10.20 should he sufficient to convince the most obstii'ate
of those "old-timers," of whom, I regret to say, there ire
still many in the gold mining business here.

It would therefore seem, from the foregoing figures, is
if there were scant grounds for advising the use of a com
pressed air plant for narrow-vein mining, and were we to
stop at the figure^ given there would be little or nothing
to be said for air drills. 6ut what the table does not .show
is the great advantage in time that is gained by the air
drill. In shaft and w inze sinking the rate by air has been

(with us) doubled, enabling one to sink 100 feet with air

before hand drilling could reach 50 feet. In driving and
cross-cutting the rate is from two to three times the speed
obtainable by hand work.
A monthly run of 57 feet in cross-cutting hard whin

rock being compared with 20 feet by hand in the same
cross-cut. In another case one shift with an air drill

drove 1.4 as many feet as double shift by hand could do
in the same ground, showing nearly three times the speed.

In mining (if in any business whatever) is time of the
essence of the business, for we must not forget that on
general principles, other things being equal, the quicker
a deposit of known value and magnitude is worked out
the better and the bigger is the ultimate profit.

In all that I have said I desire to be distinctly under-
stood as dealing only with the narrow inclined belts so
common in the Province. As to the general economy
and utility of the air drill, there has and can be no two
opinions. There has, however, been room for a consider-
able divergence of views when attempting to apply such
machinery to local conditions in the gold fields. But in

view of our experience during the last four or five years, I

feel little or no hesitation in advising the use ol an air

drill plant whenever the extent and richness of the deposit
warrant the expenditure.

Some Remarks on the Gold Production of Nova
Scotia and How It May be Increased.

Mr. B. C. WILSON (read by the President).—The
last report of the Commissioner of Mines shows
a falling off in the yield of gold in 1893 as com-
pared with the previous year. It may be claimed
that this decrease is more apparent than real, in

consequence of the (jovernment change in the fiscal year,
whereby the report covers but nine months instead of
twelve—yet, making correction for this, it still shows
some decrease, and an examination of previous reports
shows that decrease has been more or less continuous for

the past four years.

To a person comparatively familiar with our gold min-
ing, and who notices the statement from time to time of
encouraging prospects and large yields from some excep-
tionally productive districts, it must be somewhat of a
surprise that the precious metal does not materialize better
and present an increased yield rather than a decrease,
even though that decrease may be small, and also reason-
ably ask why it is when persons have a mine giving a
continuous yield of five to ten ounces that less than 200
tons a year are mined ; and it is clearly in order to ask
the " reason why " for this condition of things, as having
an important bearing upon this branch of our mining
industry.

Having been intimately associated with gold mining
since its inception in the Province, and generally familiar
with its " ups and downs," I fail to find any evidence

—

and do not consider—that the decreased yield of the past
few years at all indicates any exhausting of the supply of
gold, or that the profits of the industry are any less on the
amount of gold produced, but is rather attributable to the
altered conditions, requiring larger outlay of capital, con-
sequent upon the transition from mere surface mining

—

or more properly prospecliii!^—to a more advanced and
systematic mode of operating, rendered necessary by the
increased depth of the workings, the additional plant
necessary to treat larger quantities of low grade ore, and
the presence of more refractory ore—or more properly of
ore which has not become disintegrated by elemental
surface influences and from which our universal practice
of free gold milling and amalgamation fails to extract the
gold as it readily did from the surface rock where the gold
had been liberated by natural process during untold
periods of time.

Beside, a decline in yield, after a score of years or so,
is but the history of gold mining generally, and notably
so in the two great gold producing countries of modern
times, California and Australia, and probably from the
same, the exhausting of the easily reached surface deposits
which were operated by numerous individual adventurers,
with limited or no capital and incomplete appliances, and
which decrea.sed yield marked the transition period fr<mi
these early primitive methods to the more complex and
elaborate mining practice and management, involving
increased capital and greater skill.

As a people we have not taken kindly to gold mining
as a business, but have rather "dabbled " in it as a side
venture, or "trying one's luck," as frequently expressed.
Wherein we hoped to achieve grand results from a very
small outlay, and the exceptional richness of some of our
lodes at the surface largely favored this anticipation and
was responsible for an ill-advised and extravagant style of
mining (if it could be honored with that name) and called
into existence a multiplicity of mining investments of a
very limited and superficial character, operated with very
primitive appliances and generally with worse mining
ability, and just sufficient working capital to ensure a
failure, and it is notorious that in the early days of mining
here, and even till quite recently, the exploiting of our
mines was largely relegated to men who had been un-
successful in farming, fishing, trading, or other callings
and whose only qualifications as miners, was, perhaps,
their impecuniosity, energy and sanguine temperaments
and thus was inaugurated our mining practice which could
hardly be considered other than prospecting or demon-
strating the existence of gold in our ores.

This method was comparatively profitable for a number
of years, while working near the surface with the old
hand windlass, horse whim—or perchance an anti-

quated engine with a ship's pump and a hoist fearfully and
wonderfully made and marvelously operated and with ore
in which the gold held in the sulphurets had been
liberated by the slow decomposition of the pyrites and
making it susceptible to the simplest processes of amalga-
mation.

But it was inevitable that our people should after a

lime find themselves confronted with the problem of
deeper mining and more refractory ores involving more
expensive plant and more complex methods of treatment,

requiring men of greater mining and engineering ex-

perience and business ability as managers, and all of

which called for an outlay of capital far in excess of
what they had been accustomed to, or what the heretofore

limited holdings of a few mining areas would warrant
and hence a number of individual operators, whose only
capital was their labor were forced out of commission,
while their successor, the capitalist acquiring extensive

areas and bringing to his aid improved appliances, skilled

management, and extensive operations had not arrived to

take their place, or at least to but a very limited extent--
not half a dozen instances in the whole Province, while
the small operators who had dropped out might be
counted by the scores.

In evidence of this, and that our people are recognizing

this condition of things, I may refer to the fact that for

some three or four years past there has been a tendency
or movement toward concentrating the numerous small
properties into large compact blocks of ground which
should include a majority—or if possible all—the known
veins in a given district so as to thereby warrant the

erection of efficient plant and extensive operations from
one central point on a scale which would command
competent ability and econoniize management to a
minimum ; and this concentrating of interest ; and the
investing and introducing of capital ; and equipping under
a new regime has absorbed and necessarily further

absorb much time during which time there is but little

gold forthcoming.-

Our facilities for obtaining the most approved and effi-

cient machinery, together with an abundance of ordinary
and skilled labor, and all these at prices which defy com-
petition anywhere in the world, place the mines of Nova
.Scotia in an exceptionally fortunate position, and our
most pressing need is more capital judiciously invested

under more advanced management.
I would not wish to be understood as undervaluing the

native talent amongst our mining men. Many of them
are capable of a good deal more than they have an oppor-
tunity to display, and they have not been without oppor-
tunities to criticize some object lessons of extravagance
and incompetency presented by some imported "able
management ;" but if we are thus indebted for examples
of some of the most stupendous failures in the country, it

is only just to acknowledge ourselves also indebted to

foreign brains and ability, as well as capital, for other ex-

amples of unqualified good management and successful

demonstration of what our mines are capable, and edu-
cated by the failures on one hand and successes on'the
other we are beginning to appreciate our mines at their

true value and recognize their wants, and comprehend
how much money we have unadvisedly and uselessly

spent, how much gold we have unwittingly lost in our
treatment of the ores, and how extravagantly expensive
has been our mining practice and business management.

Wherefore I do not attribute the decreased yield that

has occurred during the past three or four years to any
exhausting of the mines, to any decreased average of gold
in the ore, or to any inability to make the industry as
remunerative as heretofore, but rather to the gradually
altering conditions of the business during that time— to .

that inevitable transition period, if I may so express it

—

the interim of transference from circumscribed areas, and
limited, if numerous, operations, to the rehabilitating

under a new regime, with larger properties, improved
management and plant and more extensive working, under
more systematic and thorough mining practice.

And I have every confidence that under this reorganiz-

ing of the industry which is being initiated, with the
infusion of a little more esprit de corps among our people,

a generous interchange of ideas, ignoring all jealousies

and lending a helping hand in the many inexpensive ways
which a fraternal feeling will suggest, and particularly

with the infusion of more capital, placed less as a specu-
lation and more as a business investment, to be system-
atically and judiciously applied with the same rigid adher-
ence to business principles as applies to manufacturing or
other legitimate enterprises, that gold mining in Nova
Scotia will be not equally but more remunerative than in

any other country of like magnitude in the world, and
that the annual yield will go up far beyond what it has
ever been, and what is more, keep up—for with all these
favorable conditions, and the mines and the gold in them,
how can it be otherwise ?

I may be permitted to draw attention to certain side
influences which have an indirect tendency to reduce the
output of gold to some extent, and for which neither the
mines nor the management are responsible. I refer to

that litiguous propensity which seems to have crept into

practice of late and for which we are perhaps equally in-

debted to foreign and native talent, and as it usually fol-

lows that the mine stands idle while the legal fight goes
on, the absence of gold returns in such instances is com-
mensurate with the law's delays.

It is regretable if any indefiniteness in our statutes tends
to foster contention. We are assured there need be no
misapprehension, yet in practice there has arisen a wide
divergence of construction, and recently an individual
facetiously defined a government lease to a gold mine as
"a quit claim deed which guaranteed the owner in peace-
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able possession so long as the property was of no value.

"

But, seriously, considering that the miner has to pay the

government as much for 17 acres of gold mining areas as

does the agriculturist or the lumberman for 100 acres, and
then has to keep on paying rents and royalties eternally,

it is but reasonable that he (the miner) should expect to

find that government as anxious to secure him in an in-

contestible title as to receive his deposit, or if need be,

put him in possession without recourse to the courts.

But perhaps such is not the case and the evidences of

contention which have arisen are rather the result of ne-

glect, and an easy confidence in it turning out all right in

the end, when a careful observance and following out of

the details of the statutes at the outset would have obvi-

ated it.

Mr. G. W. STUART.— I am sorry that Mr. Wilson
did not remain to read his paper ; not that I can find any
fault with the manner in which that office was performed
by the President, but I would have liked to ask Mr.
Wilson a few questions. One of them is this : Whether
or not he has taken it for granted that all the gold raised

in the Province is returned ? I speak feelingly on that

matter. It is only a short time ago I was called upon to

pay a forfeit of $500. I happened to be bondsman for a

company for its mill license. The fact had slipped my
mind. I had long since lost all confidence in the man-
agement, but had entirely forgotten that I was on their

bond. The mill ran for several years all right. They
finally ceased to pay dividends or royalty. After a couple
of years the manager left the country. I was called upon
to pay up the money. That is all because the returns were
not made. If we made a determined effort I think we
could get the government to remove the royalty on gold.

The old clause in the law about working was practically a

dead letter. Practically, all we had to do was to pay two
dollars per area. Since 1891 the law has been changed.
We have been obliged to pay fifty cents per area rental

as well as the two dollars per area, when we acquire
them. That fifty cents is more than equivalent to the
royalty. The government could consequently very well
relieve us from that tax. I would suggest that we take
the matter up at our next meeting. If the government
would establish an assay office and make it compulsory to

bring gold to that office to have it assayed, valued and
stamped with the government stamp, it would become
legal tender. The charge could be a nominal one, merely
enough to support the office. If that were done I think
you would find the returns larger.

Mr. POOLE.—Years ago there was on the Dominion
statute book an ordinance requiring every purchaser of
gold bullion to make a return of his purchase. I never
was aware that that statute was repealed.

The PRESIDENT.—That statute is still in existence.
Mr. T. R. GUE.— It should go one step further. If a

man is dishonest enough to buy gold of a thief he is dis-

honest enough to make his receipts very much less than
they actually are. There is another case in which it is

pretty well established that fifty or sixty thousand dollars
worth of gold went out of the Province. I speak feelingly
because I was left in the lurch in that case. Could we
not have an office where the gold could be weighed by a
proper officer ?

The PRESIDENT.—Referring to oneof ^ r. Stuart's
suggestions that the government were getting enough out
of the rental and could abate the royalty, that royalty is

about one-half of the revenue derived from the gold fields.

Under the Spanish code, in lieu of royalty, the yearly
rental is made a larger sum, equivalent to about two dol-
lars. The royalty is abated and the returns made to the
government are merely sufficient to show the government
Jhat labor is performed. The unit of measurement is a
hectare (about two acres.) Suppose a man has a hundred
acres for which he pays rental, he can pay it for as many
years in advance as he likes. He pays no royalty. If a
man should get into difficulties, under the Nova Scotia
law he is liable to have his property forfeited. Under
the Spanish law it is put up at auction, and the sum re-
ceived from the highest bidder, after deducting the charges
due the government, is turned over to the owner.

Other Papers.

During the afternoon Mr. H. Mclnnes, Barrister,
Halifax, delivered an interesting address on the Provincial
law respecting Employers' Liability, citing a number of
decisions of the courts bearing upon the subject. Mr. R.
E. Chambers, Mine Superintendent at Ferrona, also
contributed a valuable paper " On the "Value of Blast
Furnace Materials. " We regret, through pressure upon
our space to be unable to furnish our readers with the
reproduction of these in this issue. The remainder of the
afternoon was taken up with a discussion of the advisabil-
ity of securing larger accommodation for the Society. It
is not unlikely that in the near future some action may be
taken in this matter.

The meeting adjourned at six o'clock.

Third Annual Dinner.

The third annual dinner of the Society took place in the
evening in the .St. Julian dining room, Halifax Hotel,
some thirty members and guests being present, Mr. John
E. llardman, S.B., President, in the chair. After dinner
had been served and the usual loyal and patriotic toasts
duly honored, an informal programme was carried out,
the opening feature being " the health of our most distin-
guished fellow citizen, the Premier," proposed by the

chairman and received with all honors, the company
joining heartily in " He's a Jolly Good Fellow."

Hon. W. S. FIELDING, on rising, was greeted with
loud applause. Hesaid that heenjoyed an unexpected pleas-

ure in-being present. He had been one of the party at

Montreal, and had many pleasant recollections of evenings
spent around this board, and when he received the invi-

tation to be present this evening it was with much regret

that he thought he would have to decline. He was
absent in a distant part of the county engaged in business

which was occupying public attention at the moment and
it seemed impossible that he could get here in time. Some
years ago there was a governor in this Province named
Sir Hastings Doyle, and, at the same time there was a

very popular clergyman here, who was a neighbor and a

warm personal friend of Sir Hastings. They were in the

habit of meeting together frequently in an unconventional
way and enjoying the pleasures of the table. One day
Sir Hastings had some particularly fine soup for dinner
that he knew his friend the clergyman would enjoy, and
sent his servant over with an invitation to come and dine
with him. The clergyman reflected with much sadness
that it was a fast day, and sent word that he would not

be able on that account to accept the invitation. But the

attraction was too strong to be resisted, and before the

servant had quite got out of the house the clergyman
called him back and said " Never mind ; tell Sir Hastings
that I will grant myself a special dispen.sation and come."
And so, after he had sent off the telegram to Mr. Bell,

expressing regret that he would not be able to be present
this evening, he concluded that he would grant himself a

"special dispensation " and come. (Applause).

This was an age in which co-operation in every depart-
ment of society was necessary, and if co-operation was
necessary in other departments why should it not be
made use of in respect to the many important interests

to promote which this Society was formed. The forma-
tion of the Society was a wise step. Already the mem-
bers had good results to look back to and no matter what
government might be in power in the future, as the
years rolled on the Society would find a large field of use-

fulness and as the result of the exercise of its legitimate

influence upon public affairs there might be a develop-
ment of the mineral wealth of the province that would be
a source of profit to investors. Both as respects gold, coal

and other minerals, which, perhaps had been too little

considered, he believed that there would be a develop-
ment of our mineral wealth which would be a source of
pride to the province, of revenue to the provincial
treasury, and, what was of equal importance, of profit to

the pockets of the men who worked the mines. For
years men had been boasting of the mineral wealth of the
province and had been crying for capital to develop the
mineral wealth and trade of the province. Now a time
had come when, more than ever before, capital was being
drawn to the province, and though there might have been
differences in the past he was persuaded that the members
of the mining fraternity, united and working together,

would be able to so influence legislation that capital would
be attracted, justice done to all concerned, and the
mineral wealth of the province be made a blessing to all

who were interested in the country. (Applause).
Here Mr. W. R. Thomas contributed an excellent

song, which was followed by a duet from Messrs. Bell and
Sword, "Drill Ye Tarriers, Drill," with banjo accom-
paniment, the chorus, as usual, bein,; very much in evi-

dence.

Mr. W. L. BLAKEMORE, in responding to "Our
New Members," said he was pleased to hear the Hon. Mr.
Fielding expressing so cordially his appreciation of the
importance of the mining industries of the province, and
Canada as a whole. He (Mr. Blakemore) did not profess
to know much about Canada, but, so far as he had been
able to observe, the wealth of this province lay largely in

the development of its mines. In saying this he did not
loose sight of the agricultural possibilities which had been
well illustrated recently at the World's Fair at Chicago.
The possibilities of the mining industry were enormous.
The value of the known mineral deposits was so great
that they had only to be developed to bring enormous
wealth not only to investors, but to the people. So far as
the coal mines were concerned, one could not find in Eng-
land a series of coal measures which for convenience of
access, cheap working and ease of transport, could be
compared with the mines in the Island of^ Cape Breton.
There were, of course, differences of quality and adapta-
bility, but for the cheapness with which the coal could be
worked and the ease with which it could be put on ship
board, there was nothing in England to compare with the
mines of Cape Breton. (Applause.)
Mr. JAMES BAIRD having done ample justice, in a

few humorous remarks, to the charms of the fair sex in

responding to " The Ladies," songs were given by Messrs.
Ernie Wylde, R. G. E. Leckie, Thomas and Sword.
The health of the retiring President, Mr. H. S. Poole,
was given by the chairman. Mr. Hardman dwelt on the
fact that the existence and prosperity of the Society was
mainly due to the work that had been accomplished by
Mr. Poole. (Applause.

)

Mr. H. S. POOLE expressed pleasure that his efforts on
behalf of the Society had been such as to merit the ap-
proval of his fellow-members. Knowing this he was fully

repaid for any labor he had performed. As a substitute

for a speech he would submit the following lines, being a
revised version of an old and familiar song :

—

OLD KING COAL.

Old King Coal was a jolly old soul,

And deep underground lay he ;

On a fire-clay bed he had pillowed his head,

Under strata three thousand and three ;

Till at last a mining man laid a deep and cunning plan.

And he says to his mates says he,

Let us dig a deep hole and get up this King Coal,

For a jolly old soul is he.

Chorus.

Then this man set up a whimsey, got a banksman
and a bailie,

And a stout lot of sinkers got he.

They began to dig and bore, then they blasted, then

they swore.

But they sank all the way jollily,

Through clunch and binds they knocked, black bat

and pelton rock.

Through the gubbin and the balls d'ye see,

Then they drove out a big heading, just to search

among the bedding.

For the place where King Coal should be.

Chortis.

So they found old King Coal at the bottom of the hole,

And his face they were glad for to see.

Though with thumb to nose it bore, the strange

legend not of yore.

Pay up increasing royalty !

Then in all the country round, in every house is found.

Old King Coal smoking jollily,

And many a good fellow sits by him and gets mellow
As all jolly fellows should be.

For old King Coal is a jolly old soul,

And a jolly old soul is he.

And many a good fellow sits by him and gets mellow
As all jolly fellows should be. (Applause.)

Mr. B. T. a. BELL responded to the toast of " Our
Sister Societies." He thought that the attractive pro-

gramme outlined by Mr. Blakemore at the afternoon

Session would be certain to attract to Cape Breton a good
representation of the members of the sister Association in

Quebec. It was a great source of .satisfaction, and it might
be taken as fair indication of the advancement of mining
in Canada that these organizations of mining men were
springing into activity and were accomplishing good work
for the country. He commended the Mining Society to

the government as an institution which merited their sup-

port, inasmuch as there was no better means of advertis-

ing the wealth of the province than the Society's publica-

tions. He concluded by reciting the following humorous
composition on the present system of examination for a

certificate for workers in coal mines, which was respect-

fully dedicated to their good friend the Hon. Mr.
Fielding :

—

"our certificate."

In learned professions, to carry more weight,

An expert should have a good certificate.

Now, all sorts of miners must hold one as well.

And how they regard it this chorus will tell.

I'm only a trapper and need no book lore

To teach me to open and shut-to a door
;

Still, I have to study and addle my pate

Before I can pass for a certificate.

And I am a driver, I cannot go wrong.
As o'er the gate roads I pass carelessly on.

A very poor scholar can drive a horse straight.

Yet I must read up for a certificate.

And I work a windlass, it does not need brain

To turn a crank handle again and again ;

.Still, I'm not exempted ; I hear 'tis my fate

That I, too, must pass for a certificate.

And I am a cutter, unpaid if I shirk

(The strongest of motives to keep me at work),

But yet I must grind all new theories to date

Before I can handle a certificate.

And I am an overman, high up the tree •

Good practical mining is expected \,i me.
Which I learned, with much more \ now beg to state.

Before I was crammed for p. certificate.

And I'm an Inspector froir. nondescript trade.

Without special train;",, jg^ and fairly well paid.

I criticise freely, ye^
^
strange to relate,

I cannot produ'^g a certificate.

(Laughter and applause.)

Mr. J. D. SWC^f^D, a member of the Quebec Associ-

ation, also replie'j behalf of that organization, conclud-

ing with an exc gUgnt comic song and banjo accompani-
ment. Mr. R Q Leckie also sang "Bonnie Dundee"
in capital sty' ^
Mr. HE'^-foR McINNES, replying to the toast of

the "Lef.^j Profession," emphasized the necessity of

technica'i education. He thought that the demand might
be in

p/J^yt supplied by lectures of a popular character in

'^a"°"'',s localities. If facilities were afforded for obtaining

techijljj^^j education in matters relating to mining the

""^^ akes of the past might be better avoided, the exper-

^"'^
e gained in the past made use of to better advantage,

'°°.s of capital in unprofitable operations avoided, and

™ ore confidence given to investors.

Mr. H. S. POOLE expressed his regret that the head

of the Department of Education of the Province was not

able to be present. From conversations which he had

had with that gentleman he believed that he was of the

opinion that the day when a classical education was con-



THE CANADIAN MINING AND MECHANICAL REVIEW. 55

sidered as the stimmum honuin was drawing to a close.

He thought that the government would keep this in view.

A beginning had been made in connection with mines by

which those who were at the bottom of the ladder were

given an opportunity of rising to the top, if they desired

to do so. .Some men had shown a desire to do so and

the Superintendent of Education was desirous of extending

the idea in other directions. Men wanted more than the

theoretical training given by the schoolmasters. What
had been done so far was only a step. Men were apt to

suppose when they passed the examinations to which they

were subjected that they had reached the top of the tree,

whereas, in reality, they were only beginning to climb.

Hon. Mr. FIELDING proposed the toast of "The
President and Office-bearers of the Society." In doing

so he said that all who were interested in gold mining

knew that the science of gold mining had been exemplified

by Mr. Hardman, the President of the Society.

Mr. HARDM.\N called upon the first Vice-President

to reply.

Mr. LECKIE spoke briefly in reply. He expressed

his pleasure in being present. He did not know of any

other profession in which the feeling of fellowship pre-

vailed to the same extent as in the mining profession.

A number of excellent songs, recitations, and the sword

dance, performed inimitably by Mr. George Stuart,

brought to a close another thoroughly enjoyable annual

dinner.

Coal Mining in Cape Breton.

BY W. BLAKEMORE, M.F.I.M E., GLACE BAY, C. B.

The first thing that strikes an English Mining Engineer

when he visits the coal mines of Cape Breton is, that

nature has been especially bountiful, not only in respect

of the number of coal seams which she has placed in the

Island, but equally so in respect of their quality, thick-

ness, and perhaps more especially in their disposition. It

might be possible in several districts of the United King-

dom to find an equal number of workal)le coal seams
within a corresponding area ; indeed, in the Midland
Counties, the writer has inspected mines which contain

eight workable seams of coal and six of iron stone, all

lying flat within a depth ot 200 ft. from the surface, but

in this case the coal measures would only aggregate 30
ft., being an average of less than 4 ft. to the seam ;

whereas, if you take the coal seams that are being actually

worked in Cape Breton today, you have :

The Sydney Mines seam 6'

" Victoria " 6' 10"

" Harbour " 6' 2"

" Phalen " 8' 6"

" McAuley " 5'

averaging 6' 6". And if to these we add the seams which
have been partly worked and proven, and which will, no
doubt, within a tew years be in operation again, this

average will be raised to upwards of 7 ft., viz.:

The Hub seam 8' 6"

" Lingan main seam 6'

" Barra .Sois " 6'

" Block House " 10'

averaging 7' 7". The only deposit in England which will

at all compare with such a yield of coal in a given area as

the above, is to be found in .South Staffordshire over a

restricted district not exceeding twenty square miles,

where the celebrated '"ten yard" or "thick coal" is

found ; nowhere else can we find so many tons of coal to

the square mile.

The next feature of interest is, the remarkable access

which one has to these coal measures, which are so de-

posited that, one by one, they all crop out to the surface,

so thai if you stand at the sea coast in the centre of the

coal basin and proceed inland, you will strike the outcrop

of each seam, and find that at different periods; in the

first instance, for the limited domestic consumption of the

early settlers ; later on for the added requirements of

fishing fleets or agricultural laborers ; and still more
recently, to supply ocean steamers, inland manufactories,

and far distant cities of New England or the .St. Law-
rence ; the.se various seams have been proved and devel-

oped, until at the present time an annual output exceeding

1,000,000 tons has been reached. It is needless to say

that, at any rate, in the early stages of this process, there

would have been very little development if the working of

the mines had involved deep and costly sinkings. In
fact, it is not too much to say that the mines would not

have been worked until the present day, when large

capital is obtainable, and modern mechanical appliances

are available; for the rocks which overlie the coal meas-
ures are so loaded with water, that the process of sinking

and recovering must always have been an expensive one.

But nature having in one of her kindliest moods lifted the

coal measures, and fractured them along the ridge of an
anticlinal, exposing and laying bare their e^lges, the early

pioneers of the industry, readily and at little cost, drove
down their slopes from the surface, and by small winnings
recovered such coal as they required ; and then as their

energy and industry opened up outside markets, they

pushed their levels along, draining the upper portion of

the workings and conducting the water into the sea. So
that until comparatively rec»-nt years, in spite of 1<;rge

volumes of water flowing through the mines, not even a

pump was required. It is very interesting to traverse

.some of these old levels, especially in the Phalen seam.
There is one at Bridgeport, upwards of two miles in

length, discharging the water, which is yielded by crop
workings more than 2,000 ft. in width, into Indian Bay,

one mile east of Lingan Harbor. The workings

here are very old. The writer has had the opportunity of

inspecting a plan made early in the present century, which

shows the small pillars and openings which were in vogue

in those days. And while the primitive methods adopted

and the limited output of coal prohibited the possibility of

large profits being made, it is certain that perseverance

and economy enabled satisfactory results to be obtained.

But with coal mining in Cape Breton as elsewhere, it is,

" O tempora, 0 mores !
"—and although there is still

an immense area of " crop " coal remaining ungotten, the

improved methods, as well as the market exigencies of

the present day, have forced workings into the deep,

where there is less water to contend with if the upper

reaches be properly drained, and where at the same time

there is a wider field for operations. Before quitting this

part of the subject it should be noted that, exclusive of

the areas at Broad Cove, which are only just being opened

up, and the full extent of which is therefore unascertained,

upwards of 1,000,000,000 tons of unworkable coal are

known to exist within a distance easily reached. A
" largesse " of riches such as few, if any, mining districts

can boast of.

Another most important feature in connection with

these mines is the nature of the roof and floor. As a rule

in the United Kingdom, although coals may be of a good

workable thickness and excellent quality, the roof is more

or less indifferent, and it is somewhat exceptional to have

a strong rock cover. In Scotland, and the North of

England, the roof is as a rule better than in Lancashire,

Yorkshire, the Midlands or South Wales, but per contra,

the coals are thinner, especially in Scotland, where

seams not exceeding 18" in thickness are worked. In

the other districts, however, it is a noteworthy fact that

the thickest seams have the worst roofs. ; and this un-

favorable symptom reaches its climax in South Wales,

where it would be impossible to work some of the best

seams owing to the exceedingly rotten character of the

roof, if they had not attained such notoriety for steam

purposes, as to command a high price in the market.

Perhaps the best evidence of the general character of the

roofs in the United Kingdom is the amount of the timber

bill per ton of coal mined, and speaking from a long ex-

perience of mines of varied characteristics, the writer has

come to the conclusion, that this item amounts in Lanca-

shire and Yorkshire to an average of about loc. per ton
;

in the Midlands about 12c. ; and in South Wales 16 to

l8c. Comparing these with Cape Breton, where the

timber bill averages say 2C. per ton of coal mined, and

allowing for the difference in price (pit timber being just

three times as dear in the United Kingdom as in Canada)

we should get a comparison, as between 6c. here and 10,

12 or l8c. there ; which substantially demonstrates the

strength and uniformity of the roofs in this district. The
floor is almost as hard as the roof. Indeed, if it were not

so, the ([uantity of water flowing through all the mines

would render them like a quagmire and make it almost

impossible to maintain the tracks or keep timber in posi-

tion. When to the advantages already mentioned, are

added an easy gradient, which as a rule does not exceed

3" in the yard, and a ]iractical immunity from

explosive gas, it will be seen that the difficulties presented

by coal mining in Cape Breton are indeed few and com-

paratively easy to overcome ; and the only one worth men-

tioning has already been referred to, /.t ., the presence of a

large quantity of water. This has been dealt with in the

upper reaches by sea levels, and below that principally by

steam pumps ; which, owing to the character of the

water have to be specially constructed, and all the

working parts lined with non-corrossive material, to

resist the action of oxide of iron, with which the water is

heavily charged. The energies of those who are so

extensively developing the mines at the present time, are

directed towards dealing with the water at the higher

levels, and preventing it from finding its way into the

deeper workings, and if this can be successfully carried

out, the probability is, that with greater cover, and by

holding the surface water in check, very little will have

to l)e dealt with in the deep.

.-Mthough this article was only intended as a brief

sketch of the salient features of Cape Breton mining, for

comparison with English, and any detailed particulars as

to the methods of worki g are reserved for another, it

would be improper to conclude without some reference to

what, after all, is the most important aspect of the case,

that is the quality of the coal. One can conceive of all

the conditions enumerated above, in combination with

coal measures, the inferiority of which rendered all such

natural advantages valueless, but in this, as in most cases,

"an ounce of fact is worth a ton of argument," and the

successful manner in which the Cape Breton Coals have

established themselves in the principal markets of Canada
for domestic, steam and gas making purposes, as well as

the increasing favor in which they are held by steamship

companies, substantially demonstrates their excellence

and adaptability. And if, as any one desirous for the

prosperity not only of Cape Breton, but of the Dominion,

would fondly hope the near future may see the develop-

ment of the iron ores, which abound in the Island, and

the establishment of blast furnaces and rolling mills in

our midst, there will be with cheap and abundant fuel,

such a development in the industry as will make Cape
Breton the " Staffordshire " of Canada.

—

Price of Nickel— In spite of the increased supply and

the undoubted ability to supply much more from Canada

on demand, the price has not declined to any marked

extent.

The Lake of the Woods as a Mining Camp.*

By Henry DeQ Sewfll, O.L.S., A.M.I.C.E., Eng., D.L.S.,

Port Arthur and Rat Portage.

At the last annual meeting of this Association I at-

tempted to give you an account of gold mining as it had

occurred under my own observation, in a comparatively

limited and unknown area, viz. : Tache and Tenderwood

to show what could be done towards promoting our

mining industries, by a few energetic individuals and how
if it were only properly followed up, many of the stations

on our great national railway, the Canadian Pacific,

might be profitably turned into mining camps, or bases

for mining camps, and thus contribute materially towards

the exploration and development and consequent pro-

sperity of the vast and extensive mineral wealth of this

country. It thus naturally occurred to me, on being

asked to contribute a paper at this meeting of the Associa-

tion to give you a description of an older, larger and

better known mining camp in the same district, viz..

The Lake of the Woods, and whilst it covers, and is

distributed over a much larger area than those of the

Tache, I trust it may be deemed a fitting sequel to the

former paper and will I hope prove equally interesting

and instructive and thus help to draw attention and

capital to the comparatively neglected science and industry

of mining, that has hitherto been so overlooked and

neglected in Canada, and which if 'udiciously and pro-

perly followed out is one of the richest and most profita-

ble of the industries of this country. For the purpose of

this paper, I think it will be sufficient to describe the

position of the Lake of the Woods, by saying that Rat

Portage, which lies at the entrance of the W^innipeg river,

(the principal outlet of the lake, on the north shore) is a

station on the Canadian Pacific Railway in lat 49°-27' N.

and Ion. 94°-44' W. being 293 miles west of Lake
Superior and 133 miles from Winnipeg. The lake ex-

tends from Rat Portage on the north to Hungry Hall, at

the entrance of Rainy river, for a distance of about 70
miles, whilst from the extreme east to the extreme west

of the lake, the distance is nearly 100 miles, having an

area of about 1,600 square miles. This extensive sheet

of water is literally dotted over with thousands of islands,

of most varied forms and shapes and in endless variety of

color, far surpassing in beauty and grandeur anything

else of its kind on this continent that the author has ever

seen. Whilst at the same time it affords a most easy and
economical means of access to the mines, that lie scattered

along its shores.

Such is the outline of the Lake of the Woods which

together with the adjoining main land, forms the limits of

the area that I propose to describe. As, however, the

Laurentian formation predominates in the southern part

of the Lake of the Woods (uir attention will necessarily

be chiefly confined to the northern part of the lake, the

formation of which is mostly composed of the Huronian

or Keewatin formation intersected with considerable belts

of Laurentain rocks. There are many minerals found

within this area, but gold is the one principally sought

for, and therefore is the one with which we are mostly

concerned. It is found mostly in quartz veins, that

occur in the Keewatin formation, although the most

promising veins are mostly found in near proximity to the

Laurentian, whilst lying in the Keesvatin, which is the true

gold producing rock. The Huronian or more properly

speaking the Keewatin formation, thus occupies a con-

siderable tract of territory on the Lake of the Woods as

well as on the south of Rainy Lake, where it meets the

higher series of the Conchiching group. The typical

Keewatin consists of greenish or greenish grey strata,

with a dip nearly vertical ; the principal portions having

a slatey structure, consisting of chloritic argillaceous,

talcose, silicious, dioritic and fine grained micaceous

slates, with interstratified beds of diorite, frequently much
tilted. It is from these slates at or near the line of con-

tact with the Laurentian granites and gneisses we look

for, and frequently obtain our best results of gold bearing

ore.

The Sullaiia—-ls a most interesting property ; it is

situated about eight or nine miles east of Rat Portage on

the north shore of the Lake of the Woods. During the

past two years considerable exploring work has been

done on it. Latterly however a shaft has been sunk to a

depth of 105 feet. .At 68 feet (the first adit level) drift-

ing east and west along the vein is bei ^g carried on whilst

sinking goes on at the bottom. The} have at present a

force of 30 inen employed. The dimensions of the shaft

are 14 x 8 feet and that of the drifts 7x5 feet. The
strike of the main lode is northeast and .southwest with

so far but little perceptible dip. Average width of the

vein is four feet six inches composed of fine sugar quartz.

.Average value of the ore is $15.50 per ton of

2,000 lbs. The mill consists of 10 stamps and

two improved frue vanners. Th'ey have also a

cyanide of potassium plant of the MacArthur-Forest type

for the special treatment of more refractory ore, so far,

however, they have not required to put this plant into

active service. They want steam pumps and hoists

badly and were this provided the mine would assuredly

make a much better return than the solitary gold brick

which is brought into Rat Portage every week. In fact

it is needless to say that under proper management, this

property which has abundance of ore averaging $i5-50

per ton of 2,000 lbs. would undoubtedly yield handsome
dividends. .Since writing the above they have purchased

three air drills and compressor plant.

* Read before the Association of Ontario Land Surveyors at the

Canadion Institute, Toronto, 27th February, 1894.
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The Gold Hill, or Northern Gold Co., is in the same
formation as the Sultana. The main or Ada G. shaft is

down to a depth of 66 feet, while the Pearl shaft on the

Pearl lode is 6 1 feet deep, with a drift commenced in a

4-foot vein at this depth. These veins run parallel with

each other, their strike being N. E. and S. W.
;
average

width of veins, 4 feet ;
dip, 10° S. The shafts are 8 x 5

feet; average assay value of ore from both shafts, $17.50
per ton of 2,000 lbs. A ten stamp mill has lately been

erected. This and the Sultana are the only mines in the

district that are really getting into fair working order.

They have 25 men employed systematically in sinking

and drifting on both veins with an additional 5 men em-

ployed in attending to their mill and reduction works.

The results in the way of gold products are, I am assured,

most encouraging. This property is situated on the east

shore of the lake and about 4 or 5 miles from the Sultana.

The Bull Dog adjoins the Gold Hill mine. It has a

shaft sunk 80 feet, with some drifting east and west along

the vein, which is 3 feet 6 inches wide, and the ore assays

from $10 to $70 per ton of 2,000 lbs. This mine owns
and operates a steam drill, hoist and pump, flitherto

they have had a Crawford mill, but as this machine has

proved a complete failure, it has been removed to make
way for the old-fashioned but reliable stamps. The shaft

is 5 X 8 feet. This is a promising property, and one that

has every likelihood of turning out a paying concern.

Near the Bull Dog is

Tlie Winnipeg Consolidated, a property that has been
shut down for years owing to work having been com-
menced before a title to the land had been secured

; they

sunk a shaft to a depth of 104 feet and put up a 5 stamp
mill on the property. The vein measured only 8 inches

at the surface, but at the bottom of the shaft it was nearly

8 feet wide. The ore averaged over $22 per ton of

2,000 lbs. Of course no Company could possibly last

without some prospect, no matter how remote, of some
day obtaining possession of the land on which they were
operating. Consequently the Company collapsed, and
the property has fallen into the hands of parties who want
a good price fpr it, and who are likely to continue to

want it.

The Pine Portage is about one mile east of the Sultana,

on the mainland. It is one of the strongest and best de-

fined veins on the lake. The vein is about 6 to 7 feet

wide. The shaft is sunk at a iunction of an east and west
vein with a north and south fissure vein, the drifting Ijeing

done on the fissure vein. The ore is black in color, and
is extremely refractory; it averages $12 per ton of 2,000
lbs., although some assays have gone as high as 22 oz. or

$440. The shaft is I20 feet deep, and the drifts and cross-

cuts amount to 150 feet. They have erected a lo-stamp
mill and frue vanners. The work was done at the same
time as the Winnipeg Consolidated, and had the ore been
as suitable as the others that I have already mentioned for

economical working, it would probably have been a work-
ing mine today. Unfortunately as a result of this mine
closing down, chiefly owing to the presence of tellurium
in its ore, the public generally seem to have come to a
conclusion that the Lake of the Woods ores are generally
full of tellurium, and are consequently very refractory.

This conclusion is, however, not borne out by assays and
subsequent developments. Generally speaking the Lake
of the Woods ores are comparatively free milling for some
distance down from the surface, after which they are
mostly affected with iron, sulphur and copper only, thus
necessitating the use of some concentrating process, but
not by any means such an expensive process as the pre-
sence of tellurium has hitherto demanded, and which in
the case of Pine Portage resulted in the closing down of
the mine.

The Treasiite has been sunk 53 feet 6 inches with a
crosscut of 10 feet ; average width of vein, 3 feet 3 inches;
average value of ore, $16.25 per ton of 2,000 lbs. It is a
promising prospect.

The L' Di Vere is owned by the same party as the
Treasure; has been sunk 100 feet, the average assay being
from $10 to $20 per ton of 2,000 lbs. There is a steam
hoist on this propertv. The width of the vein is about 3
feet.

The Wild Rose is situated near the L' Di Vere and the
Treasure. It contains a very promising vein 3 feet wide,
of good looking quartz, yielding from $10 to $27 per ton
of 2,000 lbs. It is a property of considerable promise,
situated as it is in the heart of the auriferous mining belt.

The Bad Mine is another favorable prospect, on which
active development is now going on with the view to
purchasing it should the present developments warrant it.

One interesting feature of this property is that the vein
occurs in the Laurentian formation instead of the Kee-
watin, or at the junction of these formations. Conse-
quently the developments on this property are extremely
interesting from a geological standpoint. These last four
prospects are situated near Rossland station on the Cana-
dian Pacific Railway about 8>^ miles east of Rat Portage,
and I have selected them as fair samples of many pros-
pects which exist on the Lake of the Woods, such as
Britannia Island, Cariboo, Woodchuck, Argyle, Regina,
etc.

In conclusion I may say that I regret that I was only a
comparatively short time at Rat Portage last year, and
that during that time I was extremely busy, or I have no
doubt that I should have been able to have gathered to-
gether more data of this very interesting gold field, which
is still very much in its infancy. Enough development
has, however, been already done to prove the existence of
gold in paying quantities, and also to prove that there are
many really good claims that are still undeveloped, and
that in order to secure a paying mine it is not necessary

to invest in and develop one of the most ancient mining
locations, which appears to have been the general prac-

tice so far; but that it is equally safe to invest in and
develop recent mining claims, which if carefully selected

are just as likely to turn out well. It will thus be seen
that the Lake of the Woods is a very promising locality

for anyone who may desire to experience the pleasures

and profits of gold mining. The ores are generally easily

milled, the veins are of fair width, and although so far

none of them have proved very rich, good paying veins

can be secured that will carry on an average of from $10
to $17 per ton of 2,000 lbs. The known gold area is

constantly increasing, promising free gold finds having
been found on Manitou Lake, La Seine River, and the

south part of Rainy Lake. In fact, owing to the rich

discoveries of gold, and also coal, on Rainy Lake, our

American cousins have not only already laid out a town
site on the American side in the state of Minnesota, about

14 miles east of Fort Francis, but they intend building a

railroad from Tower and Ely to Rainy Lake. In fact the

country may be considered as almost entirely unexplored,
the few properties now under development having been
found more by accident than as a result of systematic and
careful search. So that there is ample scope left for the

explorer and miner to win for themselves the profits,

which properly belong to the careful and assiduous

searcher in nature's laboratory.

King'ston School of Mines.

The short course of study which has for the past eight

weeks been in progress at the newly established School of

Mines in connection with Queen's University, was brought
to a close on Tuesday evening, the 6th inst. Mayor
Herald, of Kingston, presided, and there was a good
attendance of ladies and gentlemen interested in the

work.
Mayor HERALD in opening the proceedings said

that he was proud of his official connection with a Council
which had recognized the worth of the School of Mining.
He referred to the action taken on Monday night. He
He believed that as inhabitants of a young country we
Canadians should look aljout us and see what resources we
have to depend upon. Among these would be found
fisheries, timber lands and mines. The Dominion
Government should assist schools of mining, as a means
of properly developing our mines. He then read a letter

from Mr. B. T. A. Bell, editor of the Canadian Mining
Re\'iew, expressing regret at being unable to be present

at the exercises.

Professor GOODWIN gave a brief review of the

work done during the term, which, he said, was neces-

sarily of an outline character, but had been very thorough
and practical. There had been an introductory course
consisting of ten lectures on chemistry, delivered by Dr.
Goodwin, with the object of giving the students such a
knowledge of the subject as would enable them to go on
intelligently with the study of mineralogy. The work in

mineralogy had covered the remaining six weeks, Pro-

fessor Nicol leading his class rapidly through the general

principles and then plunging into the identification of
minerals by simple tests. The blow-pipe class had made
very satisfactory progress, every member having become
fairly efficient in the use of the blow-pipe. A good deal

of practice in assaying had been given the class, by means
of the charcoal, gas and the portable coke furnace. In
geology the work had been of an equally practical char-

acter. Professor Miller had had charge of this branch of
study, and the results of his teaching were very satisfac-

tory. Mr. W. H. Merritt had attended to the " Discovery
and Mining of Ores," and had been very successful in his

teaching. Only one member of the class had found time
to attend Mr. Mason's lessons on mechanical drawing,
and his work had been so neatly and carefully done that

it was placed on exhibition.

At the conclusion of Dr. Goodwin's address the Mayor
presented certificates, stating that certain work had been
studied by the student during the term, to the following

named members of the class : F. Broome, J. Donnelly,
R. J. McDowall, C. G. Rothwell, W. PI. Stevenson and
E. M. Morgan.

J. Donnelly, on behalf of the class, read the following
address to the teaching staff

:

Kingston, March 6th.

The Staffof the School of Mines :

Gentlemen,—The students of the special course, on
the completion of the session, desire to show their appre-
ciation of the work of the course, and to testify to the

great benefit they have derived from it, due principally

to the plain and practical teaching which has character-

ized the lectures and work. Vou have taught us where
to look for minerals, and having found them, to test and
prove what they arc, to open and work the mine in the

most improved and modern methods, assay the minerals
to determine the economic value of each, to make a
mechanical and freehand sketch of the mine and its

vicinity, and in short to do everything pertaining to the
work of mining and prospecting.

No other class could have had more painstaking and
earnest teachers, and we hereby tender our sincere thanks
to Professors Goodwin, Nicol, Millar, Merritt, Ma.son
and Walker for the kindness and consideration shown us,

with the hope that you may long be spared to continue
the good work.

We commend the Ontario Government for the assist-

ance given this school, and trust it will see the wisdom of

increasing the grant.

Our thanks are also due Representatives Harty and
Metcalfe and Mr. Blue, Director of the Mining Bureau,
for their kindness in sending the students valuable reports

and supplies. Wishing the school prosperity, we remain.
On behalf of the class,

W. H. Stevenson,
F. Broome,
C. Garnett Rothwell,
John Donnelly, Jr.,

Committee.

Several of the students spoke in high terms of the
ability and carefulness shown by the teachers.

Inspector Kidd and A. J. Macdonell, manager of the

Ontario Bank, each made a brief but practical address.

Mr. Macdonell suggested that students in future be taught
enough of the law regarding mines and claims to serve

their purpose, and also that the mechanical work con-
nected with the prospector's profession be taught. He
said that in the Rainy River district the people do not
favor the Ontario Government's laws regarding mines.

They were afraid to open a mine lest they should have to

pay a royalty. The Geological Survey was doing good
work, and he suggested that a limited number of the stu-

dents of the School of Mining be attached to the Survey.
Professor MILLAR asked why there should not be

a Geological Survey in connection with the school.

C. F. GILDERSLEEVE and H. A. Calvin, M.P.,
also spoke. Mr. Calvin said that he would be happy to

do all in his power to further the interests of the school,

but as he was not the Finance Minister, he could not
definitely promise much.
Professor FOWLER made a humorous address, in

the course of which he said that it was a good thing to

have a number of men who knew where to look for min-
eral deposits, and know also where such deposits would
not be found.

Principal GRANT spoke of the need of a community
such as this, doing something in aid of this branch of

education. The seven students who had been given
diplomas were not the only special students in connection
with the school. There were in all 48. The object of

the special courses was to bridge over the gap that exists

in every country between the practical miner and pros-

pector, and the School of Mining. These special classes

are now held in connection with all the great schools in

Europe. In the United States they have instituted the

correspondence system to impart knowledge on subjects

connected with mining. This system would be investi-

gated, and if any merit should be found in it, advantage
would be taken of it. One of the first additions to be
made to the School -would be a department of mechanism.
The speaker expressed his satisfaction with the action of

the City Council in giving a grant to the School. If that

body had done this last year $1,000 would have been
.saved, for the Dominion Government had offered that

amount provided the school were estadlished before a

certain time. The citizens of Kingston would not lose a
cent on account of this grant, for the property that had
been so long an expense to the city would begin to pay as

soon as the Governors took hold of it. There was a

standing oft'er on the part of the Dominion Government
to assist schools of navigation, and such a school would
be instituted here as soon us practicable.

The meeting closed with a vote of thanks to the Mayor.
Specimens of various kinds of quartz and a number of

instruments used by prospectors and miners were exhi-

bited, and the students performed several experiments to

illustrate the studies upon which they had been engaged
during the course.

Mechanical Appliances for the Shipment of Coal.*

BY MR. S. W. Al.LEN.

Great care and much ingenuity has been from the

earliest times displayed in order to bring into the market
the coal in as large and unbroken masses as possible.

Notwithstanding all the care that can possibly be be-

stowed, a very large proportion is broken up into small

particles, and thereby reduced considerably in value. The
small coal at one time being almost unsaleable, and at the

present time—even when there is a large market for it in

the manufacture of patent fuel and coke—the loss entailed

in bringing it to the surface, and the small price that can
be obtained for it, only serves to emphasize the fact

that the greatest care should be taken that the lump of

coal hewn from its bed shall be transferred through all its

varied travels to its destination in as near as possible the

same state as it left the collier's hands in his stall in the

depths of the coal mine. Many of the most important
colliery districts are situated a considerable distance in-

land, and as the coal trade of this country depends to a

great extent upon foreign shipment, it follows that the

coal must be carefully conveyed by railway, canal or other

means to port of shipment, and various systems have been
in use for this purpose. In some places, such as on the

River Tyne, the trams, or corves, in use at the colliery

are taken direct from the mines and deposited in the

vessel's hold, without any intermediate handling; but this

system is only available in such places where the colliery

is situate in close proximity to the dock or river where the

shipment takes place.

* From a paper read before the Institute of Marine Engineers,
February 24, 1894.
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As it is the purpose of this paper to deal especially with

the coal-shipping side of our subject, we will not enter

ii.to the various methods in use at the collieries for the

transference of '.he coal from the trams to the waggons or

other receptacles ; but suffice it to say that the tram is

generally discharged into a shoot or screen, the small

passing into a hopper, or what is called a "Billy Fair-

play," placed underneath to receive it, the large sliding

out at the other end and falling into the waggon ready for

conveyance to the port of shipment. In some cases the

coal was deposited in barges or keels, as they are called

in the neighborhood of the Tyne, and were then brought

to the side of the vessel and loaded by hand through

ports in the side; this was, of necessity, but a slow method
of procedure, and the growth of the steam coal trade

within recent years soon demanded some mechanical

methods, in order to keep pace with the times, and to do

this efficiently much ingenuity and scientific skill has been

displayed in devising means to meet the requirements of

different localities and varieties of coal. It will be suffi-

cient for our purpose to divide the various kinds of coal

into two classes—viz., coal with a close, dense and com-

pact structure, such as that found generally in the north

of England, and the coal with a porous or loose structure,

breaking with an uneven fracture, the angles of which

point in all directions, such as the celebrated steam coals

of Glamorganshire and Monmouthshire. The class of

coal first mentioned will slide freely down an inclined

plane, of small angle, and its natural smoothness and

evenness of fracture allows it to be very easily handled,

and transferred from one receptacle to another with com-
paratively little loss from breakage, whereas the latter, or

Welsh steam coal, requires an inclined plane of consider-

able angle before it will descend with its own gravity, in

conse(iuence of its uneven fracture and open and porous

nature, whilst its fragile and tender structure necessitates

that special means shall be employed to allow it to slide

easily, and to prevent its falling any considerable height

when being loaded either into waggons or the holds of

vessels. The early history of coal shipping is more par-

ticularly identified with the north of England and Scotland

than any other port of this country; and to the neighbor-

hood of the River Tyne or the Wear we should repair in

order to commence our review of the principal machines

in use in days gone by. Some of the oldest of the

mechanical systems on the Tyne may be =ieen still at work
in that neighborhood. In some places where the colliery

was situated close to the river side, the waggons were

taken direct from the mouth of the pit and run down an

incline, the descent being governed by a rope passing

over a pulley at the head of the incline, the descent of the

full waggons pulling the empty waggons back again ; and,

in other cases, by a winding engine hauling the empty
waggons hack, and allowing the full ones to descend.

The vessels at this time were comparatively of small

dimensions, and in order to deposit the coal on board, the

height of the staging had to be sufficient, in order to allow

the coal to fall l.y gravity into the vessel's hold. In other

cases the coal was deposited in lighters, or keels, and then

conveyed alongside of the vessel, the keel men shovelling

the coal in through ports in the side in baskets. The
system of allowing the coal to fall by gravitation has been

brought to very great perfection at the north-east ports,

and it will not be out of place here to describe the princi-

ple on which this system is based. A staging or staith is

erected on the river or dock side, on to which the waggons
run, an opening is made in the platform, of considerable

length, and sufficiently wide to come in between the rails,

under this opening a large hopper is constructed, into

which the coal falls, and at the bottom another opening is

made, and connected up to a wooden tube or spout, down
which the coal runs into the hold of the vessel, the speed

of its descent being govered by an adjustable door in the

spout. The hopper is always kept full, and as the coal

runs out of the spout in a steady stream, the waggons are

being constantly emptied into the hopper. These waggons
are invariably constructed with doors fitted into the bot-

toms, through which the coals fall vertically, an i the

sides and ends made sloping outwards, the top being con-

siderably larger than the bottom. No arrangement was
made for the varying height of vessels, or the amount of

rise and fall of tides. It soon became necessary to adopt

means to meet these circumstances. The staiths had to be

increased in height, and the spouts made to rise and lower,

and the openings in the hopper were provided at various

heights each governed with regulating doors. And owing
to the narrowness and length of these spouts it has been

rendered f)ossible to allow of a considerable latitude for

swinging the point in a horizontal direction. This has

lieen found of very great advantage in loading into hatch-

ways that do not come exactly opposite the centre open-

ings in the staiths, thus allowing, in many cases, the coal

to be shipped into two or more hatchways at the same
time. Proliably the most elatorate system of staiths

erected on this principle may be seen in operation at the

Hendon Dock, Sunderland.

It will readily be seen that coal only of a certain class

can be thus dealt with--that is, coal that will slide at a

comparatively slight angle, and of sufficient strength to

hold together under such treatment or when very large

lumps have not to be dealt with, in which case various

means were adopted to lower the wagon bodily on to

the deck of the vessel when the doors were released, and
the coal allowed to fall direct into the hold. Several of

these original and very ingenious machines may be seen

still at work on the Tyne, There is a machine in the

neighborhood of Wallsend which is, I believe, still in

use. It is a combination of the spout and the drop
system, and although there is no arrangement for

regulating the height of the spout, the drop has a very

considerable range. The waggon is brought to the front

of the tip and is pushed on to a swinging cradle or

platform with an aperture in the middle ; this platform

is suspended by four rods to a cross-bar, affixed to the

ends of two upright poles or jibs, the bottoms of which

are hinged to the upright posts of the front part of the

staith, so that when the cradle with the poles is allowed

to fall forward and descend in a radius of a circle to the

depth required, it became necessary to apply an arrange-

ment to regulate the lowering, and to bring back the

empty waggon and cradle to its original position ; this is

effected by attaching a wire rope or chain to the top of

each of the poles, the other end of the rope being made

fast to a barrel fixed upo i a horizontal shaft placed at the

top of the staith, and at the outer end of this shaft were

also fixed other barrels to which were attached wire

ropes, one end of the ropes being securely fastened to the

bottom of a long pole or pendulum, the top of the jpole

being attached to fixed uprights and the lower end being

free to travel as the rope was being wound on to the barrel

by the descent of the loaded cradle ; a large cast iron

weight attached to the lower end of the pendulnm brought

it back to its vertical position, and correspondingly the

cradle with the empty waggon to its proper level, in

order to have it replaced by a full one. The regulation

of the descent and the return of the cradle was governed

by a large break-wheel fixed on the transverse shaft, the

lever being in charge of the brakesman. A man usually

descends with waggon and cradle to release the door

fastenings, and frequently to hammer away with a sledge

on the sides of the waggon in order to persuade any

obstinate coal that may have remained behind, that an

eviction was necessary. This system is still largely in

use in the north of England, and has been elaborated to

a considerable extent on the Wear, and in Sunderland

Docks, where we may find many excellent examples. In

most cases the waggon comes on the staith also, on a

high level, and is transferred on to a cradle, as before

described, but instead of wire ropes and poles being used,

the side supports are after the fashion of a portion of a

huge beam or cantilever, one end of which is attached to

a very strong shaft, and to the other is susperided the

cradle for sustaining the waggon, the shaft being con-

siderably below the level of the platform, or railway ; to

one or both sides of this shaft, and to the supporting

beams, are attached immense brake wheels with large

balance weights fixed to their lower ends to govern the

descent and return of the waggons. These drops are

capable of loading coal into very large-sized vessels.

Another method adopted was to run the waggon on to a

suspended platform directly over the vessel's hatchway ;

the cradle and waggon were then lowered vertically by

the means of chains fixed at one end of the cradle and

the other attached to sheaves on to a brake wheel shaft

situated overhead, the descent and return being governed

by balance weights. A somewhat similar plan was also

in use at the port of Cardiff, at the West Bute Dock, then

called the Bute Ship Canal. The waggon in this case

was not lowered vertically, but the front part was made

to decend in order to allow the coal to slide out at the

end of the waggon, the doors being placed at the end in

all coal waggons in the South Wales district. This

system worked very well in all cases where the vessels

were small, and consequently little variation in height

occurred, but the constant increase in the sizes of vessels,

and the amount of damage the coal suffered in falling into

the hold soon necessitated other methods being adopted,

and consequently they have been for very many years

obsolete, and have long since been replaced by more

modern appliances. On the River Usk, at Newport,

may still be seen many ancient contrivances for lowering

the front ends of the waggons and lifting the back ends

when shipping into vessels at the top of high tides. In

all the methods adopted on this river the waggon is

tipped into shoots, the front end of which is lowered on

to the hatchway, and is ingeniously arranged so as to be

easily pulled back out of the way, and prevent its pro-

jection into the river when not in use.

In the early part of the present century, and down to

a recent date, tubs were largely employed on the River

Wear, at Sunderland. These tubs fitted into a barge

or keel, the trams were lowered immediately over the

keel, and the coal then dropped into the tubs; the barge

was then taken and placed between the wharf and the

vessel, and the tubs lifted out and lowered down into

the hold, the bottom of the tub being made to open, the

coal being deposited with as little breakage as possible.

One of these elaborate machines used for this purpose

consisted of a large beam supported on central trunnions,

a sheave was placed at each end, and a rope or chain

was passed over them and connected at one end to the

barrel of a winding engine. The tub was first hoisted

in a vertical direction, and on continuing the revolution

of the engine the beam was caused to rotate upon its

axis until the tub was over the hatch, when the engine

was reversed, and the tub lowered over into the hold.

Various other methods were in use at that time for

lifting the tubs from the barges, and a floating barge,

fitted with a steam engine and machinery by which the

tubs were transferred from the keel to the ship, was

also employed, but on account of its unwieldy nature

was soon rendered obsolete.

In dealing with South Wales steam coal, very special

means have been from time to time employed, and

owing to the continued enormous demand for what is

generally admitted to be the best steam coal in the

world, the ports of Cardiff, Barry, Newport, and Swan-

sea in particular vie with each other in providing ap-

pliances to rapidly and carefully ship this valuable

commodity with the minimum of breakage and maxi-

mum of speed. The steam coal trade is of such a recent

date that the history of it is almost identical with that

of the steam engine and steam shipping. Thirty years

ago very few of these steamers came to these ports for

coal, and the majority of vessels were small craft, with

an occasional full-rigged ship or barge, with small hatch-

ways and a long distance for the men engaged m the

hold to trim the coal into the far end of the vessel. No
mechanical contrivances, as far as I am aware, have

ever been used in the Welsh ports for this purpose, blit

1 find that considerable attention was given to this

point in the neighborhood of Liverpool and the north

of England, and I also find in a specification, dated

1850, by Messrs, Wm. Laird and Alfred Edward Cowper,

that several very clever contrivances were proposed for

this purpose by them, and as the question of breakage

is at the present time of so much importance, I have no

doubt that a reference to their invention will not be out

of place here, and I therefore append an extract from

their specification :—" We claim, as our invention, the

application of an endless chain of buckets or blades for

the purpose of lowering coal and similar descriptions of

cargo into ships and other vessels as herein described.

We also claim the application of an endless web or

chain placed horizontally, or nearly so, for the purpose

of conveying and distributing coal and similar cargo

into ships and other vessels, by means of a trunk kept

constantly filled, so that the coal may gradually descend

as it is withdrawn from below instead of dropping un-

checked to the bottom. We also claim the application of

a railway suspended to the deck beams for the purpose of

loading and discharging cargoes in ships and other

vessels.

"

I am not aware whether these inventions were ever

practically used, as I fear that owing to the amount of

time required in order to erect and take down such a for-

midable structure, the time usually allowed for loading

vessels in the present day would scarcely permit it, when

it is a common occurrence for a 1,000-ton vessel to enter

the dock on one tide and get loaded and away by the next

tide.
. , ,

The character of any mechanical contrivance for lower-

ing the coal from the waggon into the hold and distri-

buting it when there, is one that deserve^ particular

attention. There can he no doubt that the old system of

boxes, as employed at the West Bute Dock, Cardiff, up

to about the year i860, was as perfect a plan as could be

desired for carefully shipping the South Wales steam coal

without breakage, but owing to the small hatchways and

want of more powerful machines, it soon became evident

that other and quicker methods of work were an absolute

necessity, and the old machinery was, at about the date

mentioned, taken down and re-erected at the East Bute

Dock, and was in use regularly, from that time until the

last few years, discharging ballast. The machinery con-

sisted of a long projecting jib, reaching out over the dock

a distance of 30 ft., and fixed 35 ft. 6 in. from the ground,

upon which worked a travelling carriage carrying sheaves,

over which the chains passed for lifting the boxes, and

backing in and out was performed by a horizontal wind-

ing engine, with a single cylinder of 18 in. diameter

and 3 ft. stroke, driven by a Cornish boiler 5 ft. 6 in.

diameter and 18 ft. 3 in. long, working at a pressure of

25 lb. ; the engine was reversed by a gab end on the

eccentric rod being dropped on one or the other of a pair

of levers attached opposite each other on the weigh shaft

that actuates the slide valve, and a simple throttle valve,

with handle, was used for shutting off the steam for start-

ing and stopping ; a complicated arrangement of hand

levers and treadle governed the various brakes, clutches

and levers that were required to be used every time the

box was raised, lowered, or backed in and out, the result

being that the attendant was engaged in a kind of dance

from one treadle to the other, while his hands were fully

occupied with brake valve and eccentric levers, but not-

withstanding all this complication, I do not ever remem-

ber a single accident happening to this old machine. The

boxes were of iron, and contained al)out two tons of coal,

and brought to the docks on a kind of framework on

wheels, the whole having a very similar appearance to an

ordinary coal waggon. The train of waggons were run

on to the line of rails between the engine house and the

dock wall, the full boxes being lifted from there to the

hold, and the empty returned again on to the waggon,

and soon. I feel convinced that had this system lieen

carried out with better appliances there would have been

no necessity for the present method of tipping the wag-

gons. The whole arrangement might easily have been

mounted on wheels and made to traverse along the dock

side to any distance.

At Cardiff and the neighboring ports, a system of

balance tips has for a long time been in successful use,

and where the coal is brought in at a sufficiently high

level to ship into the largest vessels, it must be admitted

that this system is as rapid a method of shipment as can

be desired, and with improvements in the apparatus for

allowing the coal to pass gently into the hold, I have no

doubt that as little breakage can take place with this

method as with any other. The most perfect tips of this

kind can be seen in the East and West Bute Docks, Car-

diff, and at Penarth Dock. The level of the water in the

East and West Bute Docks lieing constant, and not vary-

ing with the tide, as at Penarth and Barry and other tidal

docks, the distance therefore from the rail level to the

water always remaining the same, the highest tip being

28 ft. from the water to the rail level, it will be seen that

when a modern steamer, measuring, say, 30 ft. from the'
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water's edge to the top of the bunker hatch, is to receive
her bunker coal, even the level of these tips is much too
low for such a purpose, and in order to increase this

height various methods have been adopted which vve will

endeavor to describe in due course. The principle of the
Bute Docks balance tips may be described as follows :

At a sufficient height a train of loaded waggons are.

brought in and shunted as close up to the tip as to allow
of each waggon being detached and accuratel}- weighed,
it is then brought forward by either horse power or hy-
draulic capstan on to a turntable, where each vv^^ggon is

turned round, the door being invariabl)' at the back end
in this district, in order to prevent the doors from being
strained during its transit by rail from the collieries to the
docks. The waggons are then hauled on to a cradle sus-

pended by wire ropes passing up overhead, and attached^
to heavy balance weights governed by a large pair of brake
wheels and powerful lever, the weight of the coal causing
the waggon to descend and the balance weights bringing
back the cradle to its original level. When the height of
the tip is insufficient to ship into a very large vessel, it is

usual to lift up the tail end of the waggon, and if- neces-
sary, also lower the front end. The lifting was formerly
done by hand, by means of a powerful crab crane, but
this has been done away with for some years and a hy-
draulic ram has taken its place, the winch only being
used for hauling up the slack when tipping by balance
alone. In working these tips, counter weights are used
in nearly every operation ; thus in raising the butt or
point of the shoot the labor on winch handle is very
materially reduced by their assistance, while the clever
anti-breakage arrangements can scarcely be improved
upon in this respect. At the commencement of loading
a vessel the coal is allowed to slide down a shoot into an
anti-breakage box. This bo.x holds about a ton of coal,
the weight of which causes the bo.x to descend, and is

governed by a rope, one end of which is brought on deck
and the other i.s attached to a brake lever, bo that the
whole arrangement is perfectly under the control of the
man on the deck of the vessel. When the box is empty,
the brake rope is released, and the box is thereby brought
back to be filled again, and so on until a cone or pyramid
of coal is formed in the hold, after which the box is allow-
ed to rise out of the way. The remainder of the cargo is

allowed to slide down the sides of the cone into the' dis-
tant parts of the hold where the trimmers are employed
to place the coal where required. Most moderri steamers

j,

engaged in the coal trade are now built specially for=this
purpose, and very little trimming is necessary. The
amount of manual labor to handle waggons containing lo
tons of coal is by this system reduced to a very small
amount. The incline down which the trains of coals are

'

brought to the tips is very slight, being only sufficiently •

steep to allow of the capstan drawing about twenty or
thirty waggons with ease, and in. in loo ft. has been

.

found to answer this purpose admirably, being just enough
to enable the men to start the waggon with the aid of the
capstan, while with the momentum thus obtained they
can be run on to the weighing machine, and then easily
stopped without applying very great pressure on the

'

brakes, the hydraulic power being only required to give
the waggon a start ; each waggon, therefore,, i? weighed,
turned around, tipped, turned around again, and is then

[

sent down an incline of about I in 70, this being sufficient
to allow them to run down quietly by their own gravity.
In consequence of the continued increase of the height of
vessels coming to this port to be loaded, and especially
for bunkering into steamers when light, tips have had to
be specially constructed, the existing levels being insufi);

cient. The tips for this purpose are capable of.raising
a waggon 12 ft. above the ordinary height of the high
level railways. These tips are worked entirely by hy-
draulic power.

At Penarth the tips are entirely on the high level
system, and the dock being tidal, a much greater
height can be obtained from the water level to the high
level railway than in Cardiff, except on the top of
spring tides, when the loading has to be stopped, until
the tide recedes sufficiently, and thus any required
depth can be obtained. The principle of these tips is

practically the same as those at Cardiff, but with the
exception that hydraulic power is used for working the
anti-breakage box, and the details of the machinery are
slightly different. The manner of bringing in the loaded
waggons and taking away the empty ones is sufficiently
different to warrant our giving a description of it.

The dip sidings are parallel with the dock and the,

train of loaded- waggons is shunted down an incline,
'

until it is arrested by a stop block at the safety catchy
;

each waggon is then separated from the trains as retiuireij'

and the catch allowed to fall back, the remaining
waggons following on down the incline as far as the
catch or stop, entirely by gravitation, the incline being
sufficient to allow of their doing so without any other >

assistance. The waggon being detached is then pushed
by hand on to a turntable and then turned at right
angles, and pushed off to a short incline leading to the
tip. After the waggon has been tipped, an operation
identical with that performed at Cardiff, it is pushed on
to a return incline, at the end of which is another turn-
table, and upon this the waggon is again turned at right
angles, in order to transfer it on to the enipty road
incline, from where the train of empties is taken away
by the shunting engine when required. It will be seen
that no horses or hydraulic capstans are used, but there
is a very large amount of manual labor required in

order to bring the waggons from such a considerable
distance to the tip and then to return thetn'again to the
empty road. Gravitatipn has been employed to its

fullest extent in each of these operations. These tips

are built upon projecting jetties, and thus enable ships
to lie at an angle to each other, an accommodation that

is of very great advantage when shipping into long
vessels, as it allows the tips being built closer together
than would otherwise be the case, thus considerably
economising the room in the dock.

Having now so far described some of the appliances in

use during the early history of coal shipment in South
Wales and the North, together with the excellent modern
balance tipping arrangements in the neighborhood of
.Cardiff, we will turn our attention to some of the

various systems of coal shipping by hyd aulic power; and
to Cardiff, Barry, Newport and Swansea we should
repair in order that we may see to what perfection
hydraulic power has been applied for this purpose.
Probably the first use to which this power was applied
for coal shipping was the old arrangement in use many
years ago in the Glamorganshire Canal at Cardiff, the
old sea lock where the coal was brought down in canal
boats, fitted with large iron boxes, similar to the system
formerly employed at Sunderland, to which we have
referred. The boxes were lifted up out of the boat by a
vertical ram and two horizontal rams pushed them out
oyer the vessel, a gantry being fixed above for that pur-
pose; this system has been for very many years obsolete,

but as far as I am aware I have no doubt that it was
the pioneer to hydraulic coal shipping.
The hydraulic tips made from the port of Cardiff, by

Sir William Armstrong, are all on the low-level system
and consist of a central ram and cylinder fixed below the
level of the dock wall. The top end of the ram is at-

tached to a strong iron cradle working between a pair of
upright guides of sufficient length to allow the ram and
cradle to be raised to the required height

; upon this

cradle is fixed a tipping platform hinged at the front ends
by means of strong gudgeons, the back being attached to

another ram working in a cylinder 9 in. diameter and
fixed by oscillating trunnions to the main cradle. The
waggons are weighed, turned and brought on and taken
off much in the some way as on the high-level balance
system. When the loaded waggon is brought on to the
cradle, the pressure water is admitted to the main cylinder
by an attendant perched up in a house at the top of the
tip from where he can watch all the movements of the
machinery under his control. The cradle being raised to

a su|ficient height, the door of the waggon is loosened and
the dipping ram at the back of the platform is brought
into play, causing the back end of the waggon to rise

and the waggon to assume an angle of 45 degs. in order
to allow the coal to slide out in the shoot. The pressure
.water for the tipping cylinder is taken from the main
cylinder, the valve being situated on the rising cradle,

and actuated by the attendant turning around a long
square bar running the entire height of the tip and pas-

sing through an opening in the cradle. Upon this bar a
valve lever with a square hole is allowed to slide freely;

the other end of this lever is connected up to the valve
levers, so that upon the bar being turned in one direction
the pressure valve is opened and the exhaust in the
opposite direction. The raising and lowering of the shoot
is also performed by the motion of the cradle— thus,

when the butt of the shoot is required to be raised or
lowered, two arms are made to project from the front of
the cradle, and upon the pressure being attached to the
niain cylinder the cradle rises- with the shoot to the re-

quired position, the lowering being accomplished by
simply opening the exhaust valve, allowing the water to

escape. A vertical rack is fixed each side of the main
uprights, and a self-acting catch is fitted to the butt of the
.shoot, so as to hold it any height required, the point of
the shoot being caused to rise or lower by means of a pair

of chains attached to each side of the point, and passing
over four sheaves at the top of the tip and down each side

near the central guides. A claw to fit the link of the
chain flatways is pushed between an oblong slot in the
cradle at any point desired, the rise or fall of the cradle
causing a corresponding rise and fall of the point of the
shoot, and a similar claw is fixed each side near the top
of the tip in order to keep the point in any desired position.

At the Alexandra Dock, Newport, and the Prince of
Wales Dock, Swansea, the coal is brought in on the low
level and the train of waggons run down an incline en-

tirely by their gravity. They are then weighed and
turned round . and brought on to the cradle of the tip,

being hauled on by means of an hydraulic capstan. The
waggon is then raised to the required height and is then
tipped up by t;he ordinary tipping ram as before described:

tlj^ waggon being emptied, is run on to a high-level

inpline overhead, down which they descend by their own
gravity and are taken away by the dock locomotives. The
advantage gained by this system over the ordinary low-
level is that a full waggon can be brought up in readiness

to place upon the cradle while the other is being tipped
and run on to the incline, and thus very little time is lost

in each operation. The perfection to which hydraulic

power has been utilized in the shipment of coal by Sir

William Armstrong has left very little for outsiders to do
in this class of machinery, and consequently very few firms

have turned their attention in this direction—among the

latter, Messrs. Brown Bros., Edinburgh, whose low-level

tips at the East Bute Dock are excellent examples. In
these tips the central ram hitherto universally adopted in

hydraulic tips has been entirely replaced by suspending
the cradle by means of a series of six round wire ropes, I

in. diameter; these ropes pass around sheaves fixed under
the cradle and up over similar sheaves fixed at the top of

the structure, and down again on each side, one ram being
placed at each side of the tip working downwards, the

ropes being passed around sheaves at the head of each,

ram and the ends fixed to the cylinder; large weights are

also attached to the head of the rams, and assist in bal-

ancing the cradle, &c., so as to economise the water

power as much as possible. The wagon is tilted by means-

of wire ropes, attached to the tipping cradle, and passing

overhead and down one side and around a ram placed

underground at the back of the tip, the other end being

fixed to the bottom of the cradle, so that the latter is free

to travel up and down, and upon the ram Ijeing brought

into play, the tipping cradle is raised or lowered as re-

quired. A crane is fixed at the side for use in working
the anti-breakage box and other work as required, and
the whole is under the control of a topman, .situated in a

small house fixed high up on the side of the structure.

The method of working the shoot, &c., is very similar to

that employed on the Armstrong lips.

Thomson's patent coal tips, as used at the Leith Docks,
Edinburgh, next claim our attention. These machines,

as hitherto made with a separate tipping ram, require a

man stationed aloft to work the hydraulic apparatus, and
who stops, the rise of the platform at the proper place, and
then tips the waggon by hand-gear. The cost is thus

incurred of the constant attendance of a comparatively

skilled man, the most expensive of any employed in the

operation, and unless he stops the ascent of the platform

and waggon at the precise moment required, which he
can seldom do, the coals are exposed to' a considerable

fall when they leave the truck, the waggon being neces-

sarily higher than the shoot. This, as all coal merchants
know, causes an amount of breakage that is most detri-

mental to the marketable value of the coals. In Thom-
son's patent coal tips these various disadvantages havs

been obviated by the invention of a simple and effective

means of tipping the waggon by the action of the same
ram that raises it. This operation, also, is performed at

the exact height that is required by a simple automatic

apparatus, and without the least attention or intereferenc

of the men working the tip. The greatest perfection to

which hydraulic coal tipping has attained up to the present

may be seen at the newly constructed docks at Barry and
at Cardiff, where the latest developments of tipping

arrangements are now employed. The high-level tips at

Barry are on the hydraulic principle, and are built by
Messrs. Tannett, Walker & Co., of Leeds, the height of

the ordinary tipping level being sufficient to meet the

requirements of most vessels at H.W.S.T., but where it

is necessary to ship into the bunker hatches when light

upon the high spring tides, it becomes necessary to raise

the waggon still higher. These tips are arranged so that

the platform can be lowered right down to the level of

the coping, or raised to the height of 37 feet from the

coping, thus enabling the shipments to be made into the

largest vessels afloat. The hydraulic rams for lifting the

crp.dle are arranged so that when the loaded waggons are

run on from the high level, the whole of the pressure

water is forced back into the hydraulic mains by reason

of the weight of the coals in the loaded truck, the empty
waggon being lifted by the pressure water being only

admitted to one of the rams, there being a series of four

rams attached to each cradle, so that either or all of the

rams can be used simultaneously; but it is never necessary

to admit pressure to more than one of them for lifting the

empty waggon and cradle, but where the loaded waggon
has to be lifted the other rams are brought into play. The
ram for lifting the cradle is suspended on trunnions in the

usual way, but the pressure water, after being used, is

conveyed to the return mains through a system of pipes

that rise and fall with the cradle. The whole of the

water used at Barry Dock throughout the hydraulic sys-

tem is returned through a series of pipes back to the

hydraulic engine house, to be again pumped under pres-

sure, and a portion is returned back into the pressure

main when the full waggon is descending.

In this paper, up to the present, we have only dealt with

machines of a fixed description, so that ships can only be

loaded at fixed points. In these days, where rapidity of

loading is of the greatest consequence, it is necessary, in

order to get sufficient despatch, that the coal should be
tipped into two or more hatches at the same time. Many
and various schemes have been devised for this purpose,

and a great number of patents have recently been taken

out. The first practical machine of this description that I

am acquainted with was used at the old dock at Newport.
The waggons were run on to the cradle from an inclined

way. There were two fixed positions that the tip could

be fixed in, each of which had an inclined bank, up which
the loaded waggons were drawn in order to raise them
sufficiently high to run on to the cradle. A winding
engine and boiler was placed inside of the structure, for

hoisting the cradle with the waggon sufficiently to be

tipped into the shoot.

I will just notice here the design of Mr. Butler, which

is sufficiently novel and practicable to engage our atten-

tion. He proposes to use an ordinary balance tip, con-

structed after the lines of the Bute and Penarth tips, but

mounting the whole upon wheels; and in order lo convey

the waggons on to the tip from the high level, a bridge is

constructed of sufficient length to connect up the back

portion of the lip to an abutment some distance away, in

order to allow the tip being traversed along the dock

wall, the girder or bridge having an arrangement at each

end to allow of its movement.
Mr. George Taylor, of Penarth, has devoted a consid-

erable amount of time in developing schemes for moveable

tipping arrangements, the most notable of which are the

moveable tips at the Roath Basin, Cardiff, and built by Sir

William Armstrong, Mitchell & Co. The waggons are

brought on to the cradle from a series of curved lines,
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each communicating with a turntable, and from which

each curve line radiates. This system has proved highly

successful, and is in daily operation at Cardiff. At the

Alexandra Dock, Newport, Messrs. Tannctt, Walker iK:

Co., of Leeds, have erected a movable tip on a somewhat

different principle. The waggons in this case are brouglit

in at right angles to the dock, where they are run on to a

traverser, this apparatus being traversed along with the

loaded waggiwi until it comes opposite the position where

the lip is placed. It is then run on to the cradle, raised

by hydraulic power, and tipped, the empty waggon being

then transferred on to another traverser, which travels

upon an elevated way, extending the whole length of that

portion of the dock 'that the tip is capable of IraveUing

over; the empty w.aggon is then run dow n over an incline,

the upper end of which is fixed at a certain position on

the elevated way. Lifting the waggon up bodily, by

means of a crane, and swinging it out over the vessel has

been in use at several ports for a long time, worked by

hydraulic and steam power, but the employment of a

movable crane for this purpose, I think, is confined to the

Bute Docks, CarditT, where a very powerful crane is in

use, built by Sir William .Armstrong, Mitchell iS: Co.

An ingenious arrangement has been devised by Mr.

Charles Hunter, of the liute Docks, for preventing the

breakage of coal in its descent into the hold of the vessel.

A large hopper is placed over the hatchway, and a kind of

telescopic vertical lube is attached thereto. An inverted

conical bottom, connected with the central chain, governs

the exit of ihe coal anil assists in trimming it in the hold.

We will now refer to the elal)orale arrangements pre-

sently in use at the New Koath Dock, at Cardiff. In

this system the coal is first deposited inio a large box,

which is placed in a pit that runs parallel with the dock

side. This box is carried upon a low carriage which

runs on rails at the bottom of the pit. Powerful

hydraulic travelling cranes are then used for lifting the

loaded boxes up out of the pit, then swinging them

around and lowering the box and its contents into the

hold of the vessel. The bottom of the liox, being made
conical, is then by a separate gear lowered and the coal

deposited in the hold. Several of these cranes and tip-

up arrangements are employed at the Roath Dock, and

are capable of shipping into the largest vessel afloat.

Messrs. Tannett, Walker & Co. have erected at Barry

Dock one of their patent movable tips. The cradle of

this tip is lifted by means of four cylinders with pistons

and rods attached to each corner of the cradle. A very

powerful jib is projected (rom the centre of the tip out

over the hatchway, to which is suspended a 5-ton anti-

brenkage Ixjx, into which the coal is allowed to descend

and then lowered into the hold in the usual way. To
get the coal on to this tip, movable turntables travel along

a prepared way and are always fixed in the position that

the tip is required to work. Short inclines of movable

rails are laid doA-n to connect the main line up to the

turntables. Messrs. Fielding & Piatt, of Gloucester,

have supplied the Barry Com[)any with one of their

patent movable tipping arrangements. This consists of a

powerful travelling crane running parallel with the dock

wall. A bridge, connecting the high level railway to its

main structure, is at a considerable height above the

roadway below. This briilge is made so as to allow the

front or crane portion to travel 1,000 ft. along the dock

wall, so as to suit the varying positions of ships' hatch-

ways. The shore end of the bridge is provided with a

series of movable rails, to drop in the gaps occasioned by

the varying pbsitions of the bridge. The tip is used

exclusively lor tipping the waggons of coal in specially

designed boxes which are lilted up vertically, and then

jibbed out as far as the hatchway of the vessel. The box

is then lowered into the hold, doors in the bottom and

sides l)eing then opened by hydraulic gear, and the con-

tents deposited as desired.

Having now described and shown the leading features

of the various forms of coal-shijiping appliances that

have been used for a considerable tin.e back, and some
of the modern contrivances introduced within the last

few years, I have come to the conclusion that no belter

system has ever been employed for shipping the very

fragile South Wales steam coal than the .system of boxes

introduced from twenty to forty years ago, but as long as

the demand for rapid -shipment is so universal, I am
afraid it will be impossible to return to this very excellent

arrangement. Next to this, however, must be given the

preference to the system of shipping into a large anti-

breakage box placed at the mouth of the shoot. It

makes very little difference whether the shoot is a long

one or a short one, as the coal sliding down it suffers no

injury. It is the sudden (all that the coals get when
being emptied from the waggon and the long drop that

does the mischief. The shoot should always be kept

full of coal, and the anti-breakage box as large as possible

with sufficient strength in,the machinery for carrying the

weight. Modern hydraulic cranes for lowering the full

anti-breakage box are no advance upon the old system of

balance weights, unless the ram is made use of for pump-
ing water into the pressure mains upon the descent of the

full box. Movable coal tips certainly are the ideal

method for rapid shipment, as by this arrangement coal

czn be loaded into every hatchway of the vessel at the

same time, but it has l^een found in practice that with the

best system of fixed tips, placed at sufficient distances

apart, the coal can be shipped quite as fast as is

required, and when proper care is taken in using the

anti-breakage boxes, as little breakage occurs as in any

other arrangement.

The Pictou Coal Field.

Of unusual interest in the present expansion of the coal

trade of Nova Scotia and one of the most valuable con-

tributions yet made to the practical or mining geology of

the Dominion is the paper on the Pictou Coal Field,

published in the Transactions of the Nova Scotia Institute

of Science, by Mr. Henry S. Poole, M.A., F.C.S.,

A. R.S. M., Superintendent of the .Acadia Coal Mining
Company, and retiring President of the Nova Scotia

Mining .Society, whose skill as a structural geologist the

Review has before had occasion to notice.

It is now more than twenty years since the officers of

the Geological Survey examined and reported on the

Pictou coal field, giving in detail much of the important

informotion thereon that had been collected by them and
previous observers. Their report has been accepted ever

since as a fairly correct delineation of the structure and

salient features of the field. It contains two papers by

independent observers, Sir William E. Logan and his

assistant Mr. Hartley. Sir William took the least known
portion of the field on the eastern side of the F^ast river,

leaving with Mr. Hartley that lying on the western side

and both banks of the river.

.Sir William, in his report, refers to the broken character

of the field, the depth of the superficial deposits, to the

numerous dislocations and the absence of rock exposures

in many parts preventing a perfect series of the measures

being built up; and he goes on to say, "what is now
oftered is to be considered as only a distant approximation

to the truth, to be improved hereafter as occasion may
serve and further developments may occur."

.Additional facts which fiu'ther working in the mines

and later explorations in the field have brought to light

now suggest certain modifications of the conclusions then

leached. This review of our present knowledge of the

subject is submitted as supplementary to the Report of

Progress, for 1866-9, with a map drawn by Mr. J. G.

Rutherford from mining plans and other correct data.

On comparing this revised map with that of 1869 it

readily will be seen in what respects structural modifica-

tions have been suggested especially in that portion of the

field which Sir W. Logan was careful to refer to as

"wholly committed to Mr. Hartley." For many years

the .Survey map had been accepted as correct and no one

thought of seriously questioning its accuracy. It was not

until in the ordinary course of working one of the Albion

seams of coal that it became a matter of moment to the

writer to verify the assumed position of one of the known
faults, and then on a comparison of several mining plans

and reports being made it became app.arent not only that

the Survey map was incomplete but that it had inaccura-

cies which a full acquaintance with the records available

at the time of its preparation might have avoided. This

awakening of doubt led to further study and independent

investigation stimulated by Mr. Hugh Fletcher, B. A., of

the (jeological -Survey of Canada, who working in the

neighborhood took a deep interest in the questions at

issue, and to whom an indebtedness is due that only

those who know him well can fully estimate. .As investi-

gation proceeded it became evident that some local

knowledge of the structure surrounding the coal field was
desirable for the better understanding of the conditions

which effected its partial destruction, or if preferably put,

its partial retention. But it was not realized until the

field of observation was thus widened how much of

geological interest there is to be seen within an hour's

drive of Stellarton.

Within that limit rocks of several ages can be studied.

To the south rise peaks of great anti<)uity, yet composed
of slates and sandstone with coarse grits, veined and

contorted, derived from the destruction of still older

formations of which no remains are now to be seen.

These rocks are barren of fossils and for lack of more
accurate knowledge of their age, tney are classed as

Cambro-silurian. On the flanks of these higher hills

rest slates of exceeding fineness, which owe their origin

to deposits in deep .Silurian seas and they have retained

remains of the life of that epoch, of crinoids, mollusks,

corals and Irilobites. In their turn as lime rolled on

these slates became exposed, suffered disintegration, and
supplied material for the growth of succeeding systems.

The ephemera of to-day can stand on the very bed they

gave to ocean on the cradling of the oldest members of

the Carboniferous. On other sides of the field lie the

equivalents of those deposits of later date, made of house-

hold interest by the writings of Hugh Millar, that are

brought by great convulsions in contact with the coal

measures.

While these cycles were proceeding, but prior to the

later changes the region had been the seat of frecpient

volcanic activity, the strata were rent, lava had flowed

and heat had altered the character of the deposits. And
again when time had built up thousands of feet of Car-

boniferous strata, thick beds of coal, of .sandstone, of

shales and fireclays, and consolidated them under the

weight of their own accumulations, had liroken and
uptilted them when no longer able to bear the strain of

seismic movements and then exposed them to the denud-

ing influences of air and sea, they in their turn made a floor,

now once more visible, on which a new epoch piled up a

new series of deposits widespread along the coast. These
brought to the surface remained exposed, while elsewhere

secondary formations were adding to their records, and
they so remained contributing their quota of disintegrated

material until the glacial epoch came and spread its

coating over all.

Subsequent to the deposition of the strata that have the

red New Glasgow conglomerate as their base there are no

remains of any other system until the Glacial epoch, and

it would seem that since the disturbances that in mesozoic

times defined the general outline of the country erosion

has been, continuous. Small deposits of peat, silt and

river gravels are additions in modern days ; the former

only has been partially mapped, while no attempt has

been made to show the glacial drift which covers so much
of the coal field and the surrounding formations at low

elevations and on the northern slopes of the hills, the lee

side of the drift in this part of the Province.

This deposit greatly interferes with the study of the

subjacent strata and leaves much conjectural in the dis-

turbed portions.. It is so often foreign to the composi-

tion of the underlying rocks that it is very misleading to

the prospector. In this field the sinker of trial pits more

speedily reaches the metals in the hollows than on the

ridges of the land.

The tops of the hills in Pictou County are not so

rounded as to suggest an erosion at all comparable to that

which gave form to the crests of the Atlantic ranges of

slate quart/ite and gr.inite, nor does the general contour

of this Held indicate that it owes its present form princi-

pally to the erosion of this period. Rather that its hills

and valleys are the result of long continued preglacial

denudation directed by the texture of the measures and

the faults which traverse it, the subsequent glacial ero.sion

playing but secondary part. The preglacial water courses

seem to have had the same direction as those of to-day,

and to have been filled in with till which in many parts

still remains, as for example in the valley of McCuUoch's
brook, at lower levels than the beds in which these

streams now flow.

In parts the composition of the till is irregular, notably

in the neighborhood of the present streams. Heavy de-

posits of sand occur in it near the East river and near the

mouth of ISIcLellan's, brook high above the bed of the

stream. In the sand are layers and balls of clay, boul-

ders o! foreign stone and occasionally a pocket of frag-

ments of black shale torn from the adjoining banks. In

other parts clay predominates and the sand is in streaks

and layers.

This irregularity has suggested that these deposits may
in part owe their origin during the ice age to summer
floods having had their strongest flow approximately along

the course of the drainage of to-day. With the material

of local origin are striated fragments of the neighboring

Lower Carboniferous and older rocks, and occasionally

great boulders brought from the Cobequids and even

moru^distant localities. To the south on higher ground,

the 3ajor part of the deposits is of shattered fragments of

local rocks, with sharp edges like the refuse of a quarry.

A'ed J\ocks—When after 185S the mineral rights other

than those reserved . to the General Mining Association

were thrown open to the public and explorations became

general, the coal prospector who in his search met with

rocks of a red color, stopped working in that direction

convinced that he had readied a horizon beyond the coals

of workable thickness. In practice he was right ; no

good seams are immediately overlaid by red rocks in this

field. This, experience of the miner perhaps led the

geologist who followed to infer that all the red rocks, .so

called, of the district are necessarily older than the coal

measures ; at any rate they were so classed, except by Sir

William in McBean's areas.

The red rocks immediately south of Stellarton railway

station and those about French's tunnel on the Middle

river are so given by the Survey, but they are now be-

lieved to be of the same horizon as beds in undoubted

coal measures, and the faults necessarily assumed to separ-

ate the two divisions have been proved, it may be said,

to be non-existent.

In 1852 Mr. H. Poole mentioned the radical change

that t^kes place in some of the strata when traced but a

short idistance ; a change the more noticeable when the

beds are followed from the centre to the margin of the

field. Shales become more and more arenaceous until

ultimately they pass into beds of sandstone even with

intercalate<l conglomerates ; black fireclays become brown

and ultimately cold grey ; and coals become coarse, then

black fireclays and finally thin out. Boreholes at West-

ville put down from the upper to prove the quality of ex-

pected lower seams passed through into red rocks with-

out finding the equivalents of seams underlying in order

to the eastward at equal depths.

The coal of McLeod's pit on the east side of the East

river, which is on the attenuated extension of the main

seam, it is said directly overlies red rocks. This change

of color and character accompanies an approach to the

margin of the basin ; and if the present margin approxi-

mates at all to the margin of deposition, which is the pre-

sent conclusion, a very decided difference in the appear-

ance and (juality would naturally be expected in those

portions of any beds which Ijore this relation to one

another.

Red rocks occur in strata both above and below the

coal measures, and slight exceptions have been seen in

these measures where they are barren of workable seams.

There is a group of beds some 40 feet thick under the

Marsh pit series and overlying the widow Chisholm seam

on McLellan's brook that were cut by No. 2 borehole of

the Acadia Coal Company in 1878, which are mottled

with red somewhat similarly to the sandstones at the New
Glasgow athletic grounds and other spots along the

northern margin of the field, believed to be of other age.

There is also a small local band overlying the Deep seam

on the high ground approaching the McCulloch brook

fault where that seam begins to become inferior in quality,

and some of the sandstone bands thrown out on sinking

the Forster pit became red on exposure to the weather.*

I

* Logan's report p. 34.
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The red rocks are found of many shades, varying from

the bright brick color of the metamorphic beds at Fish-

pools, Riverton, and the purple grits of McLellan's

mountain to the dull and chocolate reds of the Lower
Carboniferous and the Millstone Grit, and the fresher

tints of the Permian with their local and characteristic

metallic sheen. As it were a forecast of the latter, there

seems a general resemblance to them in certain beds that

lie on the northern limits of the field. These beds are

classed as Millstone Grit, but it must be confessed there

is an inability to trace a similarity either in structural char-

acter, cleavage or appearance with rocks taken as typical

of that system in this field ; for instance, with those of

McLeod's brook and those on the East river above the

brick-yard unmistakeably of the same age. The relative

age of the red rocks in the several sections of this field

has been so differently regarded by independent observers

that in offering a new arrangement there is here no singu-

larity. What the proper horizons are is of course still

open to question, but in the recognition of distinct groups

in series hitherto classed as identical an opening is made
for future closer comparison and proper classification.

The upper division of the Fish-pool beds put as Millstone

Grit in section I, p. 60, of the Report of Progress, will

no longer be classed with those of McLeod's brook, or of

Smoky-town, or ot McLean's brook, or of Pine-tree.

There can be no doubt that had Sir W. Logan himself

compared the rocks below the Coal Measures of Mr.
Hartley's divisions with those of his own much of the re-

arrangement which now seems called for would have been

avoided.

In the study of the relative position of these barren

measures, a scale of hardness in the red argilUtes perhaps

offers a rough and ready test of the age of rocks that

otherwise may look identical. On exposure to the atmos-

phere the harder rocks, for instance, of Oliver's mill dam,
present a slaty fracture, those of later origin associated

with Carboniferous Limestone of McLellan's brook
crumble into rhomboidal form ; while in the Millstone

Grit the particles have rounded edges, and in the Upper
Coal measures the slickensided fracture of the marls facili-

tates their conversion into plastic clay.

( To he continued.
)

CORRESPONDENCE.

Mr. J. Lainson Wills and the Walker-Carter
Process.

Editor Canadian Mining Review :—
Dear Sir,—A letter from Mr. J. Lainson Wills, M.

E., dated New York, February 22nd, and published in

your February issue, requires to be answered—not from
any effect which that gentleman's name or opinion may
have, as the one is scarcely known and the other simply
worthless—-but on account of the publicity which your
well-known and admirable journal has given to the com-
munication.

I need hardly point out the impertinence and presump-
tion of a self-termed expert venturing to publish an opinion
on a subject to which he has given "much study and
attention during the past season of 1893," when chemists
and experienced mining men liave spent twenty-five and
thirty years studying the same problem without satisfac-

torily solving the question. Probably, if Mr. J. Lainson
Wills, M.E.

,
spends five or six years longer at the task,

be may, if he is wise, discover that he really knows noth-

ing about it. It requires often considerable knowledge
for a man to learn how ignorant he is. The serious

part of Mr. J. Lainson Wills' letter is where he con-

fesses to having "clandestinely obtained a sample of the

tailing, by catching a few buckets of slimes outside the

mill at various intervals of the operation of running off the
overflow." Now, this confession is bad enough, especi-

ally when he could have gone directly into the mill and
panned to his heart's content, instead of having to resort

to such an underhand method of forming an opinion. The
mill has been open to any and everyone for inspection

for months past, and they were welcomed to pan on the
tailings, the amalgamated and the roasted ore, and obtain
all the information they desired. The process is no secret;

it is free for examination by anyone.
The Superintendent and mill workmen inform me, how-

ever, that the tailings run out of the mill into deep water,

and it would be impossible for any one to catch "a few
buckets" without using a boat; and as there were no boats
handy, it appears that Mr. J. Lainson Wills' confession
is, after all, a bogus one.

In looking over certain correspondence with the Hast-
ings Mining Co., I find, however, that Mr. J. Lainson
Wills, M.E., was not always of the opinion regarding the
Walker-Carter process that he is now.
The following letters explain themselves :

—

206 Albert Street,
Ottawa, Sept. 20th, 1893.

r. B. Allan, Esq.,
Pres. Hastings Mining & Reduction Co.,

Toronto .Street, Toronto :

Dear Sir,—I was very much interested when I had
the opportunity of seeing the work of your plant and pro-

cess for gold ore working at Marmora, and regret that

circumstances ohiliged me to return to Ottawa without

having more time to talk over details with you. Having
had considerable experience in ordinary gold mill work
and amalgamation, and followed up the later improve-
ments and processes, I was able to appreciate sweet roast-

ing effected by the Carter-Walker furnace, and the advan-
tages to be obtained by the volatilisation of mercury in

attacking the gold, and it appears to me that with certain

improvements or modifications to your present plant the

process may be rendered almost perfect for a certain class

of gold ores. I would desire to know what is the cost of a
calcining furnace of the various capacities, and what
arrangements could be made for employing your patents

in Canada. I should be glad to have any other informa-

tion of details and record of results attained which may
be useful to me in deciding the adoption of your plant in

the development of a property now under consideration.

Thanking you for this information in anticipation, I

am, dear sir.

Yours faithfully,

Jos. Lainson Wills.

Ottawa, Oct. 11, 1893.

F. B. Allan, Esq.,

Toronto.

Dear Sir,—I beg to thank you for yours of the 6th
inst. and the information regarding the Walker-Carter
furnace and amalgamator. I have been engrossed during
the past four days with the work of (removing) changing
residence and office. {My neui address is io6 Sparks
Stree .) Hence my delay in replying to your letter. My
first idea referred to British Columbia gold fields as local-

ity, but a property in Lake of the Woods district is also

under my consideration. I leave to-morrow (Thursday)
for Marmora where I expect to be until Sunday night. I

may have the good luck, perhaps, of meeting you there ;

if not I will endeavor to come to Toronto shortly.

Yours faithfully,

Jos. Lainson Wills.

It seems that this gentleman first bargained for working
a territory under the Walker-Carter process, and was
desirous of getting the company to adopt "certain im-
provements or modifications of your present plant," which
emanated from his great intellect, and that failing in both
he seeks to " get even " with the company.

I leave your readers to judge of the value of the opinion
of such a man. So much for Mr. J. Lainson Wills, M.E.
By the way, I would suggest to Mr. Wills that he change
the personal pronoun " M.E." to " I," and place it at the
front instead of at the rear end of his name, so as to read
I, Mr. J. Lainson Wills. It would be more in harmony
with himself and decidedly more grammatical.

Regarding other processes mentioned in the letter,

everyone knows that chlorination was tried under the very
best conditions at the Delora mine and was a decided
failure. The cost of such treatment was far in excess of
the gold obtained.

As to the cyanide process, although useful with aurifer-

ous sulphides, has not been successfully applied to the
treatment of mispickel ores. The best known cyanide
process is now being used in Africa, but I am infornied
by the superintendent of one of the principal mines con-
trolled by the Rothschilds, that they average only 70%
of the assay value of the ores in gold.

The Walker-Carter process as it now stands is the re-

sult of years of hard and patient study, and of thousands
of dollars of experimental work. It was in 1875 that Mr.
Walker first commenced the investigation which has cul-

minated in what is conceded by those qualified to judge,
to be the only process capable of succe.ssfully and profi-

tably treating the Hastings county ores.

The process was ^examined and endorsed by the late

Professor Genth, probably the most able and experienced
mining chemist in the United States. Prof. Riotti, of
the New York Metallurgical Works, used a small Walker-
Carter plant in his laboratory for several months, and
stated to the writer that it was not only the best, but the
only process that would treat satisfactorily arsenical ores

and recover float gold.

Prof. Ricketts, of Ricketts & Banks, the best known
chemist in New York, made several tests and has fully

endorsed the process. The result of the last test is that
a large plant is now being erected in Blacksburg, S.C.,
to treat the pyrites found in that district, and recover the
gold, iron oxide and sulphurous acid. Acid chambers are
being erected for the manufacture of sulphuric acid in

connection therewith.

The following is from Walter S. Bates, a well known
assayer and mining expert of Denver, Colorado, who
spent two or three months at the mill at Marmora :

Philadelphia, Pa., 3'i9/'94.

Mr. Arthur Kitson,
Provident Building, City.

Dear Sir,—In response to your enquiry regardinr
results of the mill run of the Walker-Carter mill at Mag-
mora, Ontario, last summer, I state : The ore treated

was principally from a mine called the " Gatling Mine,"
adjoining the Delora, in Hastings County. The ore fur-

nished was arsenical pyrites, or mispickel. The average
assay value in gold of this ore as taken from the regular

mill samples was $8. 50 gold per ton. The tailing samples
taken daily from the settler discharge averaged $1.32 per
ton in gold. The average saying was 84% of the gold
contained in these ores. The arsenious acid gases set

free in the oxidizing furnace were perfectly condensed as

arsenious oxide. Owing to the coarse pulp furnished by

the machine used, it was impossible to obtain higher per
cent. With uniform pulp, say 60 or 80 mesh, from 90%
to 95% of the gold would have been recovered.

Yours respectfully,

Walter S. Bates,
Assayer.

I do not wish to burden your columns unnecessarily,
otherwise I could furnish your readers with expert opinions
and tests regarding the Walker-Carter process, voluminous
enough to fill the entire journal.

Regarding Mr. Harvey Beckwith's report, published in

your January issue, this was not written for publication,

but for some capitalists who desired to invest in the pro-
cess. Mr. Beckwith had examined the process elsewhere
and several times before going to Cannda, and hence did
not need to make as exhaustive a report as he otherwise
would have done.

I would say in conclusion that the plant at Marmora
was merely an experimental one, put there for the purpose
of demonstrating the success of the process in handling
these ores. It is our intention to erect plants in various
parts of Canada for recovering gold, silver, and manufac-
turing iron oxide, sulphuric and arsenious acids.

Yours respectfully,

Arthur Kitson.
Philadelphia, 29th March, 1894.

CANADIAN COMPANIES.

Bell's Asbestos Co., Ltd.--The Directors' report for

the year ended 31st December last, shows that the result

of the year's operations is a net profit of ;^4,683. 12.8, to
which has to be added the amount brought forward,

;^3,047. 12.9 ; leaving for appropriation ;^7,73i-S.5.
The Directors recommend the payment on 19th March of
a dividend of 5s. per share, being at the rate of 5 per
cent, per annum, and 731.5-5 is carried forward.

United Asbestos Co., Ltd.—The Directors recom-
mend the payment of the following dividends for the past
year : 10 per cent, on the ;^io preference shares, 6 per
cent, on the preference shares, 2% per cent, on the
ordinary shares, carrying forward a balance equal to 5^
per cent, on the ordinary shares.

Harrigan Cove Gold Mining Co. has given notice

of application for charter of incorporation with the object
of carrying on mining operations in the County of Halifax
and elsewhere in the Province of Nova Scotia. Author-
ized capital, $60,000, in shares of $100. Head office,

Halifax ; Directors, George Fawn, Halifax, E. Whidden,
Halifax, A. Carter, Truro,

J. G. White, Plalifax, and J.
N. White, Halifax.

Cariboo and Kootenay Prospecting and Mining
Co. has been registered at Victoria, B.C., to purchase
from the Vancouver Lardeau Mineral Prospecting Syndi-
cate all their righrs, title and interest in certain claims or
mining locations in the Lardeau district, West Kootenay,
B.C., and to work same. Head office, Vancouver, B.C.;
authorized capital, $100,000 in 50,000 shares of $2.00.
Directors, Walter H. Kendall, Benjamin J. Cornish,
Edward E. Penzer, F. M. Robertson and John Williams.

Intercolonial Coal Co. —The new board elected at

last meeting of shareholders is as follows : J. P. Cleghorn,
President; H. A. Budden, Vice-President and Managing
Director ; H. S. Macdougall, W. M. Ramsay, Thomas
Wilson, A. Gunn, E. G. Penny, A. W. Hooper, R.
MacD. Paterson.

MININC NOTES-

[From ouk own Corrsspondents.)

Nova Scotia.

Caribou District.

Mr. W. A. Sanders, having thoroughly tested the

old workings of the Lake Lode Co., has purchased the

property, and will open up the mine and fit up the surface

plant the coming season. A large body of low grade ore

has been shown, which will be opened up as rapidly as

possible.

The Dixon Company will erect a new lo-stamp mill

this summer, and will also make some changes in other

parts of the mine plant.

The Caribou Gold Mining Company have amalgamated
the Truro, Cafirey and Andrews properties, and will work
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them vigorously this summer. Mr. Geo. W. Stuart of

Truro, has been engaged as consulting engineer for the

company.

There is little new to report from this district. The

nxanacer of the Dufferin is laid up with a broken leg and

little is doing at the mine.

Harrigan Cotc.

A small syndicate has been formed in Halifax to test

some of the properties here which have been prospected

during the winter. A small steam plant has been sent

down.
Stormont.

Work on the Richardson, Antigonish and Country

Harbor Go's properties is being pushed, and from yields

aheady recorded, the output for 1894 will be a handsome

increase on that for 1893. Extensive improvements are

contemplated in some of the properties, which, when
completed, will add greatly to the output.

Lake Catcha.

Repxjrts from this district indicate that recent develop-

ments in the 0.\ford property have shown new bodies of

rich quartz, and that the output of the mine will be

largely increased this year.

Oldham.

The companies operating here have all reduced their

forces during the winter. The Rhode Island Co. now
have their steam plant in running order, and a contract

has been let to sink the shaft to the 400-ft. point. The
Columbia Co. are driving in what is believed to be the

Britannia lode, formerly very rich in pockets.

Ontario.

The Martha mica mine at Perth continues to yield a

satisfactory output of mica.

The Ledyard gold mines are being opened up at Bel-

mont. At a depth of 55 feet the vein looks up well, show-

ing some fine gold and nice-looking sulphurets. The
mill building is under construction and machinery is being

put in at the mine.

Manitoba and N. W. T.

During the past year operations at Canmore and An-
thracite have been prosecuted with great vigor by H. H.
McNeill & Co. At the former place the consumption of

coal for the use of the Canadian Pacific Railway Com-
pany's locomotives was a great factor, as the slack of the

mine has been utilized to a great extent and will be during

the greater part of the year, except probably in extremely

cold weather. The slack has been rendered much more
valuable as fuel by washing.

Lethhrid^e Colliery.—Owing to the depression in the

Western States caused largely by the silver crisis, the

demand from this mine has been materially decreased.

More than 50 per cent, of the output of this colliery has,

since the opening of the line from Lethbridge to Great

Falls, Montana, found a market south of the line. Now
that the Canadian Pacific Railway has taken over the line

from Lethbridge to Dunmore and widened the gauge to

standard width, it is anticipated by the proprietors of this

colliery that their market in Manitoba and the Territories

will be considerably improved in consequence. The cost

of labor and waste of material in transferring the coal at

Dunmore will thus be avoided, which will materially

decrease the cost of handling the coal, and the margin

thus saved will probably be an important item in the

profits of this colliery.

Knee Hill Mines.—The construction of the railway

from the neighborhood of Calgary to these mines has

commenced. This line, known as the Red Deer Valley

Railway, utilizes the track of the Calgary and Edmonton
Railway line for a distance of four miles from Calgary,

where it branches off. When the road is completed it is

probable that mining operations will immediately be insti-

tuted. From indications the quantity and quality of coal

available at the.se mines appear to be most promising.

Considerable mining has been done at Edmonton on a

small scale, chiefly to supply local consumption. A small

quantity has been shipped to Calgary ; but owing to the

amount of moisture contained in this lignite, unavoidable

exposure to atmospheric influences considerably depreci-

ates the value of the same, except during very cold, dry

weather. Several smaller mines, chiefly in the foot-hills

of the mountains, have been operated in a very crude

manner, supplying fuel for consumption in the immediate

vicinity.. The lignites on the Souris have not been de-

veloped as far as anticipated, no doubt owing to the finan-

cial stringency of the past season.

The revenue derived by the Dominion Government
from the sale of coal lands was $900, making the total

revenue up to 31st October, 1893, $141,983.27.

British Columbia.

Caribou District.

Mr. lohn Bowron, Gold Commissioner, writes: —" In
referring to some of the principal mines now in course of
development, I shall begin at the southern part of the

district. On the Horsefly River, the Horsefly Hydraulic
Mining Co., Limited, of which H. Abbott, Esq., of
Vancouver, is President, and Mr. J. vS. Hobson is Man-
ager, has acquired, either by location or purchase, a large

area of hydraulic mining ground, situated immediately
above the Falls, having admirable dumpage, which is of

the utmost importance to hydraulic mining. This com-
pany, which kept a force of men employed during last

winter in running tunnels, are well pleased with the

prospects obtained, and as soon as the ditches are com-
pleted will bring in an immense quantity of steel piping,

preparatory to commencing work on a scale of magnitude
hitherto unknown in the district.

" I have much pleasure in reporting the success of Mr.
A. D. Whittier in inducing a London syndicate to furnish

the necessary capital to provide plant for working the

lower part of Williams' Creek by hydraulic lift. The
company is registered under the Imperial Statutes as the
' Whittier Gold Concessions Syndicate." The Williams

Creek concession is the first property the Syndicate pro-

poses to develop.

The Slough Creek Co. has been most unfortunate in

losing two of its leading men. Mr. Magee, one of the

contractors, and manager for sinking a working shaft,

after visiting the works, had occasion to return to Victoria,

where he was stricken down with dipthefia, to which he

succumbed in a few days ; after which Mr. Gans, of

Tacoma, was engaged as manager. While Mr. Gans was
at Ashcroft making arrangements for the forwarding of

two thirty horse power engines, boilers and appliances

(which had been purchased in the east), he met with an

accident which proved fatal. The machinery, however,

is now on its way to the mine, at which ten men are

engaged preparing for winter work, and I am assured by

Mr. Fife, of Tacoma, the president of the company, that

notwithstanding these lamentable drawbacks they will

persevere in their endeavors to prove the value of their

mine.

On Shepherd Creek, the Discovery Co. have devoted

nearly the whole season to bringing up a drain, digging

ditches, and constructing a dam to store water. This

claim promises to be remunerative in the future. Other
companies have located ground on this creek and are

running tunnels or otherwise prospecting the ground, with

fair chances of success.

The foregoing represents in brief .some of the principal

new mining enterprises started within the last eighteen

months, the mention of which will at least serve to show
that " Old Cariboo " is anything but a " played out min-

ing camp,' as some may regard it. From evidences

afforded me in my official position, I am led to the con-

clusion that the district is entering upon a new and pros-

perous career, scarcely inferior and certainly more lasting

than the famous golden days of the early sixties.

There is another source of wealth possessed by the

district, to which I referred in my last report, the develop-

ment of which has not as yet been undertaken. Upon
having my attention drawn to an article in Chamber's

Journal for February, 1892, upon " Dredging for Gold in

New Zealand," I was more than ever impressed with the

adaptability of our larger streams for being worked by

dredging, but as I hope soon to be in possession of all

facts relating to the nature of the appliances used in the

mining here referred to, I shall for the present only men-
tion the fact of the presence in large quantities of fine gold

in our river beds

To speak of the paying claims, or those contributing to

the gold product of the district for the year, would be but

a repetition of my last year's report, with the single ex-

ception of Joseph Shaw & Son's claims on Hardscrabble

Creek, which has paid handsomely this season, with every

indication of continuing to do so for many years to come.

The Nason Co., on Antler Creek, after overcoming one

misfortune after another, have at last succeeded in pump-
ing out their diggings, and are just starting to prospect

the mine, which, if perseverance merits success, should

prove a " Bonanza."

The total output of gold for the season is, as near as

can be ascertained, somewhat greater than last season,

which must be regarded as highly satisfactory, as so many
white miners have been engaged in opening new mines

and other non-productive works, that the Chinese have

been much the larger producers.

Keithley Creek, Alexandra and Williams Lake
Divisions.

Mr. Stephenson, gold commissioner, reports the mining

season, although late in opening, has upon the whole

been favorable for placer mining all through this section,

as the supply of water during the summer was

above the average. The actual number of claims

producing gold has been about the same as the pre«

ceding year, while the estimated amount taken out is

slightly in excess, which shows that the regularly

organized companies have done quite as well as last year.

This always has a good effect, even on the Chinese, as it

proves they can do better by forming into companies and
opening up claims which prove more remunerative than
when worked individually in a desultory manner. On
Keithley and Snowshoc Creeks there is very little change
to report from last year ; there have been no new develop-

ments that I am aware of, and but very little prospecting

has been done on these creeks during the past season.

On Harvey Creek there are still a few miners working,

but nearly all of them are going over the old worked
ground, and any prospects of new finds are very slight.

On the North Fork of Quesnelle River and Spanish Creek
operations have been light for the season, the greatest

amount of work on the North Fork being done by the

Victoria Hydraulic Mining Company in prospecting some
gravel benches. As far as I could learn, the results so

far are not satisfactory, and work was suspended early in

the latter part of the mining season. The company on
Spanish Creek still keeps going ahead with their work
during the whole year. They are running a drive into

the hill looking for the old channel, and are taking out

some gold, but nothing like pay for their work. Still

they think the prospects are sufficiently good to continue

on in hopes of finding something better.

From Quesnelle Forks down the main Quesnelle,

about forty miles, all the work during the season has

been confined to desultory mining. The Chinese work-
ing on the small gulches while the water lasted, and
when the water falls in the river they go to places along

the river where they can obtain dirt that will pay for

rocking. During the last part of the season there have
been whites down the river looking for hydraulic claims

in the vicinity of what is known as 20-Mile Creek (twenty

miles below Quesnelle Forks). The result of their work
I see in notices of application for leases of several loca-

tions in that section, and, as I am given to understand,

they really mean business and have the necessary means
to carry on the work required, it is to be hoped they will

get the ground applied for. The expenditure must be
considerable to any company that will bring water upon
those benches in sufficient quantity to properly work
them, therefore I think that any company with capital

that wishes to honestly prospect and endeavors to develop
the mineral resources of the country should be liberally

dealt with. The means of getting down the river to

20-Mile Creek, or, in fact, anywhere down the river, are

very poor, there being no trail, and boating on the

Quesnelle River is at times rather dangerous work. On
the South Fork of Quesnelle River the small hydraulic

claims operated by Chinese have done about as well as

usual, their limited supply of water necessarily makes
their work light for the season. The South Fork
Hydraulic Company worked on an average ten white

men in opening up their claim (lease) until August last,

when the property changed hands. The South Fork and
the adjoining claim next below (Hop E Tong Company),
a Chinese company, were both purchased by a company
with ample means to develop these properties, and are

under the management of Mr. J. B. Hobson, mining
engineer, who is pushing work ahead as fast as possible,

and will continue to do so as Jong as the weather permits.

A saw-mill, large hydraulic plant, and other material for

the working of the claims will be laid upon the ground
during the coming winter, and, as soon as men and
money can accomplish it, it is the intention to have these

claims in working order.

On Horsefly, the Horsefly Hydraulic Mining Com-
pany, also under the management of Mr. J. B. Hobson,
have been steadily pushing their work ahead during the

summer with an average force for the season of thirty

whites and thirty Japanese, doing contract work on a

ditch, and still their remains an immense amount of work
yet to be done before the property is put in shape to give

returns. The expenditure of this company on Horsefly,

I think, will amount to about one hundred thousand

dollars before their mine is in thorough working order,

while they estimate the purchase and the cost of prepar-

ing the South Fork of Quesnelle property for working at

about three hundred thousand dollars. A few such

enterprises as these managed by thoroughly competent

and practical men will go a long way to bring Cariboo

once more to the front as a mining district.

West Kootenay, Southern Division.

Mr. Fitzstubbs, mining recorder, reports :
" During

1893 there were 161 mining claims recorded, 69 transfers,

and assessment work has been done on 1 17 claims.

Fourteen placer claims and five transfers of same were

recorded. There are within the southern division 22

placer leases in existence, 15 of which are on the Salmon
River, six on the Pen d'Oreille and one on Forty-mile

Creek. One hundred tons of ore shipped from the

Silver King mine was shipped to Swansea which will

yield over $100 per ton.

Concentrating Plant for the Number One Mine.
—The construction of the concentrating plant at the

Number One Mine, Ainsworth, is being rapidly pushed

forward. Most of the machinery is at the mill, and the

work it is expected will be finished early next month.
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NOVA SCOTIA GOLD YIELD.

Comparative statement showing the quantities of gold won and rock crushed by the principal operators during

the calendar years 1892 and 1 893, compiled, by courtesy of the Mines Department, from official returns.

Company.

Anderson Mine
Antigonish CSold Co
Boston tiold Co
Columbia iNIilling and Mining Co
Cowan (jold Co
Dixon Gold Mine
Dufferin Gold Co
Lake Lode Co
Mooseland Gold Co
New -Egerton Co
Nova Scotia Gold Mines, Ltd. .

.

Oldham Gold Co
Oxford Gold Co
North Star Mining Co
Richardson Gold Co
Rossignol Gold Co
Salisburv Gold Co
Symon-Kaye Co
Thompson & Quirk
West 'Waverley Gold Co

District.

Lake Catcha. . .

Stormont
Malaga
Oldham
Kemptville . . .

Caribou
Salmon River . .

Caribou
Mooseland ....

15-Mile Stream
Montagu
Oldham
Lake Catcha . .

Isaacs Harbor . .

Stormont
Whiteburn . . .

Montagu
Montagu
Uniacke
Waverley

Gold Won.

Ozs.

282

2191
1607

1

1

1118

1042

373
1229
2201

3078
764
165

146

1239

Dw.

15

Grs.

Rock
Crushed.

Tons. Cw.

344
3405
1825

20

730
4215

893
2350
1716

2233
2124
163

147

ISO

4207

1893-

Goi.D Won.

Ozs.

262

1966
248
117

2

1014

965
223

471

497
810

3285
765

957
2237

30
87
216

"75
321

1

Grs.

Rock
Crushed.

Tons.

156
4681
306

437
13

710
3560
657
1323
1401

1219

2343
1566
890

Cw.

5

4

5

15

58
216
280
115

8154

Soaking-Pits for Tyres.— .\t the Osnabriick steel-

works soaking-pits are employed for the slow and uniform

cooling of tyres after rolling. The pits are constructed in

the ground in the usual manner, and are of such size that

they hold twelve tyres, one placed on top of the other.

The tyres are taken fron. the rolls to the pits by means of

travelling cranes, and are left to cool for three or four

d.ays in the closed pits. Experiments have shown that

tyres cooled in this way have 50 per cent, greater strength

than those cooled in the ordinary manner in ashes or

simply exposed to air.

I

PEITCHAUD & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

SteneUs and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK.

PORTABLE DIAMOND DRILL

FOR SALE.

OR SALE -One Diamond Portable Drill; used

only three months ; bought from Fraser &

Chalmers ; all attachments complete.

BOX 385, MONTREAL.

M. E. HARRINGTON. L. W. HARRINGTON

CO NTRACTORS

Diamond Drill Work.

PROSPECTING MINERAL LANDS A SPECIALTY.

Twenty-seven years in the business and over thirty

miles of Drilling completed.

Address either

M. E. HARRINGTON & SON,

ISHPEMING, Marquette Co., Mich.

MANSFIELD, Bristol Co., Mass.

PHOSPHATE LANDS FOR SALE

AT REASONABLE PRICES.

0/»/»A ACRES OF GOOD PHOSPHATE PRO-
^DDU PERTIES. Address

:

A. BENSON,
Buckine^ham, - Quebec.

Beological Survey of Canada.

ANNUAL REPORT, 1890-91.

VOL. V—(In two parts),

With Accompanying Geological Maps

Plans of Mine Workings, and other

Illustrations ; also a Complete

Alphabetical Index.

NOW PUBLISHED AND ON SALE.

PRICE, COMPLETE, TWO DOLLARS.

PART I.
I

Report A—Sumtnary Reports for the year 1890-91, by
the Director.

Report D—On a portion of the District of Athabaska,
comprising the country between Peace River and
Athabaska River, by R. G. McConnell.

Report E—On Northwest Manitoba, with portions o

Assiniboia and Saskatchewan, by J. B. Tyrell.

Report F—On the Sudbury Mining District, by Dr. R.
Bell.

Report G—On the Geology of Hunter's Island and ad-

jacent country, by W. PI. C. Smith.

Report L—On the Geology and Economic Minerals of the

southern portion of Portneuf and Montmorency
Counties, Quebec, by A. P. Low.

Report M—On portions of the Province of Quebec and
adjoining areas in New Brunswick and Maine, by
L. W. Bailey and W. Mclnnes.

PART II.

Report P—On Geological Surveys and Explorations in

the Counties of Piclou and Colchester, Nova Scotia,

by Hugh Felcher.

Report Q —On the Natural Gas and Petroleum in Ontario
prior to 1 89 1, by H. P. H. Brumell.

Report K—Chemical contributions to the Geology of

Canada from the Laboratory of the Survey, by G. C.

Hoffman.

Report S—Division of Mineral Statistics and Mines, by
E. D. Ingall and H. P. H. Brumell.

Report S S—Division of Mineral Statistics and Mines, by
E. D. Ingall and H. P. H. Brumell.

Note.—These and all other Publications of the
Survey, if not out of print, may be purchased from
or ordered through

W. Foster Brown & Co., Montreal.

DuRiE & Son, Ottawa, Ont.

Williamson & Co., Toronto, Ont.

McGregor & Knight, Halifax, N.S.

T. A. McMillan, St. John, N.B.

y. N. HiBBEN & Co., Victoria, B.C.

R. D. Richardson, Winnipeg, Man.

Moir & Mills, Port Arthur, Ont.

Thompson Bros., Calgary, Aha.

Thompson Bros., Vancouver, B.C.

Edward Stanford, 26 and 27 Cockspur Street,

Charing Cross, London.

Sampson, Low & Co., 188 Fleet Street, London.

F. A. Brockhaus, Leipzic.

B. Westermann & Co., 838 Broadway N.Y.
|

or on application to

DR. JOHN THORBURN,
Librarian,

Geological Survey, Ottawa

N.B.—Catalogue and Price List can be obtained lirom

any of the above.
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^ 1894. THIS 1894. 1^

Canadian Mining Manual

Editor of THE CANADIAN MINING REVIEW, Secretary GENERAL MINING ASSOCIATION OF QUEBEC,

Honorary Secretary MINING SOCIETY OF NOVA SCOTIA.

600 Pages. FOURTH EDITION. = 600 Pages.

NOW IN PREPARATION. READY APRIL.

T—>>XJLL DETAILS of the Mining Laws of the Provinces as amended to date. A complete

X® series of Articles on the prominent Canadian Mining Industries, together with the full-

est information respecting the History, Oi'ganization, Capital, Dividends, Plant and production of

the Minei-al operations of the Dominion of Canada and ^Newfoundland.

Endorsed by the Mining Men of the Oountry.

" It is the most valuable new departure since the formation of the Mining Asso-

ciation in the Provinces that I am aware of."—H. S. Pooi.e, M.A., F.G.S., General

Manager, Acadia Coal Co.

" Is of very great service, not only to those directly interested in [mining, but to

business men throughout the Dominion."—Mr. R. G. Leckie, M.E., General

Manager, Londonderry' Iron Co.

" It is the only book of the kind w hich affords any reliable knowledge from a

business point of view."— Mr. L. A. Klein, American Asbestos Co.

"The information which it gives to persons interested in the mining industries of

the country is of much value."—Mr. A. Blue, Director of Mines, Toronto.

" No doubt of great service."—Mr. J. Obalski, Inspector of Mines, Quebec.

" Found very convenient in our office, and is frequently referred to."—Dr. E.

Gilpin, Deputy Commissioner of Mines, Halifax.

" Its compilation of valuable facts makes it invaluable."—Mr. George Stuart,
Truro Gold Co., Truro, N.S.

"The very thing I want."—CoL. W. R. Wallace, Ophir Gold Mining Co.

•' There is collected together so much accurate information, condensed into sue

clear, concise and readable form, that any one [desiring to do business in any way

connected with Canadian mining, will find these necessary facts ready to hand.

—

Mr.

J. B. Smith, British Phosphate Co.

"A work of great practical utility.—Dr. Stephen Emmens, Emmens Metal Co.,

Voungwood, Pa.

" Is an admirable production, and will prove a standard work of reference. —
Mr. G. E. Drummond, Canada Iron Furnace Co., Ltd.

"The most useful book in our office.—Ingersoll Rock Drill Co. of Canada."

"Worth ten times the amount."

—

James Macbeth & Co., New York.

" I have expressed my opinion before, but I may now add that the recent issue

seems to me to be the perfection of a work of the kind."

—

Mr. John Rutherford,.

late Inspector of Mines for Nova Scotia:

'

" I recommend a copy of it to every person contemplating investment in our

Canadian mining industry."

—

Mr. T. R. Gue, Acadia Powder Co., Halifax.

FOR ADVERTISING RATES, Etc.

Address : THE PUBLISHER, 17 Victoria Chambers, Ottawa.

aiS= PRICE THREE DOLLARS.^^^



PROVINCE OF NOVA SCOTIA.

leases for Mines of Gold, Silver, Coal, Iron, Copper, lead. Tin

^nsriD—

-

PRECIOUS STONES.

TITLES GIVEN DIBECT PROM THE CBOWN, ROYALTIES AND RENTALS MODEBATE.

GOLD AND SILVER.

Under the provisions of chap, i, Acts of 1892, of Mines and Minerab, Licenses

-are issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in ureas of 150 by 250 feet, any number ot which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its Mridth. The cost is 50 cents per area. Leases of any number of

^eas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

MINES OTHER THAN
Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

<ost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

AH titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

£rst lien on the plant and fixtures of the mine.

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissioner

of Public Works and Mines each week day from lo a.m. to 4 p.m., except Saturday,

when the hours are from 10 to i. Licenses are issued in the order of application

according to priority. If a person discovers Gold in any part of the Province, he may

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 15 miles from Halifax in which to make application at

the Department for his ground-

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotia

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of

The royalties on the remaining minerals are : Copper, four cents on every unit

;

Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin and Precious

Stones; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY.

lEOlT. STEEL & QEITEIIAL liCETAL MEHCHAITTS.

Office: New York Life Building, - MONTREAL, Que.

CANADA IRON FURNACE COMPANY, Limited,

(From the Famous Ores of the Three Rivers District.)

Offices : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, - Managing Director.

Plants at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

nwcA-asr-criF-A-CT-crDR E Its ozp. ., •- .,

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works : LAGHINE, QUE. Offices : )<EW YORK LIFE BUILDING, IiAOHTREAL.

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
MANUFACTURERS OF

Cast Iroii Pipes i
rM-Tn-ir iT-r-

-r—i Special Casliiigs, &g.

'v^cd:r:^&-. L^ciiinsrE, qxjebec.

OFFICES: NEW YORK LIFE BUILDING, MONTREAL.
LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.
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THE DOMINION WIRE ROPE COMPANY, Liq
MONTREAL—

B'OE.

TRANSMISSION AND COLLIERY PURPOSES.
|

SOXE CANADIAN AGENTS for the

^^^^^^^^^^^^^^^^^^

«OX« CANADIAN AGENTS for the
,

MILLER & HARRIS-MILLER ^^^^^^^^^"B L E I C H E RT"^

Also f^opes for Hoisting, Mining, Elevators, Ship's Rig#ng and Guys, Etc., Etc. Send for Catalogue and Estimates to P.O. Box IH

i5Y0RKjREET,_DOTY ENGINEERING WORKS.miLp^
HAVE FOR SALE THE FOLLOWING MINING MACHINERY

One Steam Driven Air Compressor, 16in. air by 24in. stroke, Rand Make

One Steam Driven Air Compressor, Sin. air by lOin. stroke, Rand Make

3 Rand Rock Drills with Columns and Arms
One Air Receiver

One No. 8 Pulsometer, used but short time ; in good condition
;
prices upon application

Also Hoisting Engines, Double and Single Drums, Coal Conveyors and General Machinery

Dominion Coal Connpany, Linnited.
.

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEAM, HAS and DOMESTIC COALS of HIUHEST ODALITY
Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facilities for supplying Bunker Coals with promptness is unequalled.

-APPLICATION FOR PRICES, ETC., TO BE MADE TQ-

J, S, McLENNAN, Treasurer, 95 Milk St., Boston, Mass.

DAVID McKEEN, Resident Manager, M. R. MORROW,
Glace Bay, Cape Breton. 50 Bedford Row, Halifax.

KINGMAN BROWN & CO., Custom House Square, Montreal.
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CANADIAN RAND DRILL GO. SHERBROOKE,
Mining, Tunneling & Rocli-Wopking Machinery

STRAIGHT LINE COMPRESSORS.

DUPLEX, COMPOUND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENOKES MACHINE CO., Sole Agents,
16 riCTOlilA SQUARE, MONTREAL. UALIFAX HOTEL, HALIFAX. 632 CORDOVA STREET, VAKCOUVEB.

INGERSOLL ROCK DRILL CO.
FOR MINES, TUNNELS

AND QUARRIES.

STRAIGHT LINE,

DUPLEX & COMPOUND

ROCK DRILLS
AIR COMPRESSORS.

Stone Channelling Machines, Coal Mining Machines,
AND COMPLETE PLANTS OF MINING, TUNNELLING AND QUARRYING MACHINERY.

203 ST. JAMES STREET, MONTREAL

JEFFBEY COAL MlBIl MACHINES
SECTION OF CONVEYOR.

JEFFREY CHAIN BELTING
For Elevators, Conveyors for handling Coal, Ores, &c. Also

Mannfecturers of Coal Chntes, Tipples, &c.

OPERATED BY ELECTRICITY AND AIR POWER.

Coal Drills, Motor Cars, Etc., Etc.

COAL SCREENS.

Mines Examined and Estimates Made.

SEND FOR ILLUSTRATED CATALOGUE.

THE JEFFREY MANFG. COMPANY,
fievi York Branch, 168 Washington St. COLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.

Robb Eneineerine Company, Assents, Amherst, Nova Scotia.



THE CANADIAN MINING A.ND MECHANJCAi REVIEW.

m USE THE BEST!

TAKE NO OTHER!!

Penberthy Injector,
THE OITLY IITJECTOB. VLAXSZ WEICE IS

ABSOLUTELY ATTTOMATIO.

TOnnn in use in the united states,UUU AND CANADA!

Sold by all large Steam Supply Houses.

Used by all large Traction Engine Builders.

Used by every live, wide-awake steam-user in America.
'^^3:>±.'t>e> foar- Pscices "fco

Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ; I. Matheson & Co., New Glasgow, N.S.;;

McKelvy & Birch, Kingston ;Tffiacdonald & Co., Halifax; McKeough & Trotter, Chaithain;

Spratt & Gray, Victoria, B.C.; Robb Engineering Co., Amherst, N.S.; or

PENBERTHY IHJBCTOR GO., Maimfacturers, Windsor, Out.
Address Letters to Detroit, Michigan.-^^:

THE tUJOn"BORlt

^S^ECIAL TOUGH MINEIR-S D RILL. STEEL.

THE HARDY PATENT PICK CO. Limited

SHEFFIELD, ENGLAND. '

^ ^ ^ ^ ^ ^ ^

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

OF

PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

Substances.

Will work either wet or dry, and deliver a finished product.

Capacity, 3 to 4 tons per hour on Phosphate Rock, 1^ to 2 tons

per-iiour on Portland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

So JOURNALS IN GRINDING CHAMBER. BALL BIGID ON SHAFT HA-VING DIRECT

POSITIVE ACTION ON MATERIAL., MINIMUM POWER PRODCDES MAXIMUM AMOUNT
OP PRODUCT. IT IS ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS TO

CONSTRUCTION AND CAPACITY, FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LESS THAN STAMP MILLS. LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATE-

RIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE.

' Correspondence solicited, and illustrated de-

scriptive pamphlet furnished on application to

BRADLEY FERTILIZER CO., 92 State St., Boston, Mass.



I

THE CANADIAN MINING AND MECHANICAL REVIEW

POLISHED STEEL SHAFTING

PRICE LIST.

Nominal
Size of

Shaft.

in

2

2'A

Actual

Size of

Shaft.

2^

Weight
per ft.

413
5.0;

5-94
7.46
983
12.53

1555

Price

per lb.

cts.

4 cts.

Nominal
Size of

Shaft.

2^
3

3X

4

5

Actual

Size of

Shaft.

2t^
2t^
3Tir

3A
4
4>^

5

Weight
per ft.

18.91

22.59
26.60
30 -94
42.33
53-57
66.13

Price

per lb.

4 cts.

5 cts.

Nova Seotia Steel & Fopge Co»

NEW GLASGOW, NOVA SCOTIA.

Every Bar Guaranteed Straight and True to Size

within TTffT of an Inch.

BOXING EXTRA AT COST.

Shafts of our Standard Sizes up to 3 inches in diameter we keep in stock, in lengths from 12 to-

18 feet, varying by 2 feet.

On orders from stock cut to other lengths, we charge for length from whi h we cut.

Prices for Special Sizes, varying from list of actual sizes given above, will be furnished upo
application.

All orders filled as per Actual Size column unless otherwise specified.

Prices Subject to Change Without Notice.

This is not Hot Polished or Cold Rolled Steel, and will not spring when keyseated. If your Wholesale
Hardware Firm cannot supply you write direct to the Works, New Glasgow, Nova. Scotia.

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 MOLLIS STREET, HALIFAX, N.S.

l^-ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., Limited.
MANUFACTURERS AND DEALERS IN-

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

Call or Write us for Prices. H^XjIZFA-ZXI, 3^_S.

LMATHESONg

Q]LD ^lMlhfGiy[ACHlM£FiY

RURO fOUNDRY &
HMachineC?

rV>gipeers

l3oilcrA\akcrs*

and pounders

Machinery

ma

Mining

SpeciftlA\ixture,Sboes&DicV
With theBE5Tf(EHmD^^y/oRL0

W<^arir>g quality iin<;iirpa^sed
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"M" Drill—Hand Power.

Capacity—300 ft. depth.

Removes ixV inches solid core.

DIASiIOND DEILLS

PROSPEOTIITG MIlTEItAL LAKDS.
The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill for any kind of formation, hard or soft, in

deep or shallow holes.

The Diamond Drill brings to the surface a SOlid COre of rock and mineral to

any depth, showing with perfect aCCUracy the nature, quality and extent of the

ore-bearing strata, and with great saving in time and expense over any other

method.
Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and
other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill— 1

Capacity—2,000 ft. depth.

Removes i{ inches solid coi«k

ELECTRIC BLASTING
.Superior to all c .hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

The strongest and most powerful machine ever made for Elect ic Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

No. I fires 5 to 8 holes ; weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by JAMES MACBETH & CO.,
SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL
Branch Offices and Magrazines at all Chief Distributingr Points in Canada.

I'O^W^IDEII?, 00., XjIDVCITEID.
ESTABLISHED 1891.

MANUFACTURERS OP DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platir]um Fuses, Detonators, and all Blasting Supplies

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

BOILER AND PIPE COVERINGS,
Absolutely Fire Proof.

Light and Easy to Apply.

Indestructible by heat ; will sive

from 10 to 40 per cent, in fuel, and give

dry steam at long distances.

H. W. JOHXS MANUFACXrRING COMPANY,
Sole Manufaetureps of H. W. Johns' Asbestos Roofing, Sheathing, Building Felt, Asbestos,

Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &c.

Estab!ishedl858. 87 MAIDEN LANE. NEW YORK.
Jersey City, Cbicago, Philadelpliia, Boston, London.

The Science and Art of Mining

Published Fortnightly. Price 3d.

Has the Largest Circulation of any Mining Journal in the

United Kingdom.

Specially Interesting to all Persons Connected with Mines.

The Publishers will send a Specimen Copy to any Miner

on receipt of Post Card.

Publinhers :

THOS. WALL & SONS, 27 Walgate, Wigan, England.

Editor : C. M. PERCY, Wigan School of Mines.
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ROBB-ARMSTRONG ENGBNES
SIMPLE and COMPOUND. AUTOMATIC or THROnUNG GOVERNOR

BUILT ON THE AMERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOILER
COMBINES ALL THE

ADVANTAGES ^mf\

Light Portable Forms

—WITH THE-

HIGHEST POSSIBLE EC0IT0M7.
nvr .A. 3V" XTr w.ct tr n,uu :b ^sr

ROBB ENGINEERING COMPANY, LTD. AMHERST, NOVA SCOTIA.

MINING AND MILL MACHINERY.
Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
HEAVY WIEE CLOTH E,II33=>LES

ALWAYS IN STOCK

Oie" A T.-r. I5ESOim»TXOITS

IN

BRASS, IRON AND STEEL.

THE MAJOR MANFG. CO,
23 &; 25 COTE STI^EET, DVCO^STTIiE^L-

Send Specifications and get Quotations,

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

SAVES TOU BUYING A $500.00 FUMP.
For the following uses

:

For pumping cold water, liquids other than water, and air and vacuum
pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Seod for Catalogue and Price List GAETH & CO., MONTHEAL.

CARRIER, LAINB & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., eta

MILLER BROS. & TOMS,
MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

nijining and Contractors' Plant, Etc., Etc.

110-120 EIITG STREET, liCOUTEEAL, QUE.
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If you want

BAGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

Every Quality and size in stock.

Specially strong: sewing for heavy materials.

Lowest prices compatible with good work.

We now supply most of the Mining: Companies, and those

who have not boug:ht from us would find it to their advantag:e

io do so.

THE CAUADA JTTTE COMFAIT? (Ltd.)

17, 19 ^ 21 ST. MARTIN STREET,

MONTREAL.
established 1882.

BuTTERFiELD'S Hinged Pipe Vise
MADE IK TWO SIZES.

No. I Holds from o to inch pipe.

No. 2 Holds from }i to /^j4 inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Bntterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

kinds of Taps.

-MANUFACTURED BY-

BUTTEHFIELD Ss CO., EOCH ISLAND, F.Q.

WIRK ROPES
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

Mining Machinery.

B. GREENING WIRE Co., LIE
HAMILTON, CANADA.

IMMEDIATE SALE-CHEAP.

THE FOLLOWING-

The whole Nearly New and in Good ^
State of Preservation.

I
I 35 h p. Steel Locomotive Boiler complete (Jenckes)

1 30h.p. " " " (Leonard)

2 3oh.p. " " " (Banneriri

2 2Sh.p. " " " (Leonard)

i2Sh.p. " " " (WTiite)

2 7"x lo" Double Cyl. Double Drum Hoists (Jenckes)

1 7"x lo" Single Cyl. Single Drum Hoists (Jenckes)

2 7"x lo" Double Cyl. Single Drum Hoists (Lidgerwood]

7 3" Sergeant Drills with Tripods and Four Columns

4 Little Giant Drills with Tripods and Three Columns,

I No. 3 B Drill with Tripod (Rand) [Ra

I No. 2 Drill with Tripod (Rand)

24 Steel Rock Buckets

6 Dumping Cars

10 Sets Derrick Irons Complete

Platform Scales Chains

Electric Batteries Single and Double Puller

Patent Packing Blocks

Cotton Waste Galvanized Thimbles

Steam Hose—new Steel Barrows

Galvanized Rope, new & old Duplex Plates

Steel Hoisting Rope—new Blacksmith Tools

Steel Hoisting Rope—old Miners' Picks—assorted

Hemp Rope—new and old Striking Hammers

Boarding House Fittings Sledge Hammers—assorted

Cobbing Hammers

Shovels

Crow Bars

Ejectors

Assorted Globe Valves—ne

and old

New Spare Parts for Roc

Drills

Sand Pumps

Steel or Cornish Bells

Kitchen Ranges

Assorted Stoves

Screens

Cobbing Plates

Chilled Car Wheels

Axles and Axle Boxes

Dumping Brackets

Cast Iron Clamps

lyiandi^ Octagon

Steel Drills

APPLY AT ONCE TO

A. BENSON,
BUCKINGHAM, QUEBEC.
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BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PRES'T.

J. LANCELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners ol

Gold, Silver, Lead, and
Copper Ores.

Bullion and Argentiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electrolytic Copper Works:

NEWARK, N. J.

Bnena Fe Sampling Works:

Agency, SABINAS COAHULLA,
Mexico.

MINING : ENGINEER.
(Graduate, Academy of Mines, Axchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

M. A. BuCKE, Grad. S.P.C. H. E. T. Haultain, Grad. S.P.C.

(Late of Freiberg, Germany.)

BUCKE & HAULTAIN

Consulting, Mining and Electrical Engineers,

KASLO, KOOTENAY, B.C.

MINING PROPERTIES MANAGED

Assessment and Development Work Supervised.

Burland's Old Dominion Crescent Brand

CINNAMON PILLS
THE ONLY ^GENUINE

RELIEF FOR LADIES.

Tlie CAITADIAIT MIITEEAL WOOL CO. Ltd.

122 BAY STREET, TORONTO

LAMKIN PATENT
Pipe and Boiler

COVERINGS.

PAsK YOUR {Druggist for Burland's Old Dominion
Crescent Brand Cinnamon Pi LLS. Shallow rectangular

metallic boxes sealed with crescent. Absolutely safe and
reliable. Refuse all spurious and harmful imitations.

Upon receipt of six cents in stamps we will reply by return

mail, ^ving full particulars in plain envelope. Address,

BURLAND CHEMICAL CO.
Please mention this paper, Morse BXtlg,, N. Y. City.

STEAM
PACKINGS.

ASBESTOS GOODS OF EVERY DESCRIPTION.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETWEEN

Otta'^a and Montreal

6 TRAINS DAILY
EXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, = PORTLAND
And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit.

For tickets time tables and information, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt.

MINING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca-

tions or staked claims.

Locations range firom 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River $2.50 to $3.50

per acre, and south of it $2 to $2.50 according to distance

from railway.

Rent of locations first year 6oc. to $1 per acre, and

subsequent years I Sc. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 to 3 per cent, of

value at pit's mouth less cost of labor and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'

Act, 1892) until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, may be had on applica-

tion to
ARCHIBALD BLUE,

Director Bureau of Mines.

Toronto, April 24, 1892.

KEEP YOUR BOILER TUBES CLEAN AND SAVE YOUR FUEL.

Cuts the Scale,

Carries all

Accumulations

Forward.

Cleans the Tube

in one

Operation.

Reliance Works, 112 Queen Street, MONTREAL, QUEBEC.

Cheniieal and Assay Apparatus.

Agents for the Dominion for the

MORGAN CRUCIBLE COMPANY, BATTERSEA, ENGLAND,

AND FOR THE

Balances ^ "Weights of Beckers Sons, Hotterdam.

Microscopes of E. Leitz, Wetzlar. Kavaiier's Bohemian Glassware. Royal Berlin and Meissen Porcelain.

Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically

Pure Reag^ents and Volumetric Solutions.

J9-An Illustrated Priced Cataloeue on Applicatlon.-s»

L7MA1T, SOITS Ss GO.
380, 382, 384 and 386 St. Paul Street, ]V^01SrTH;E^Xj.
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ROCK AND ORE BREAKER

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY

!

The Gates Gyratory Breaker is used on every Continent, having been
adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes o-f MINING MACHINERY.

Address for Catalogues

50 P. South Clinton St.,

CHICAGO, U.S.A.

Branch Offices :

136 Liberty St., New York.
237 Franklin St., Boston.
173a Queen Victoria St., London. E

Successors to Doty Engine Works Co., and
John Doty Engine Co., Ltd.

MINING MACHINERY
Marine and Stationary Engines and

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

BERTRAM EKdlNE WORKS CO.
Bathurst and Niag^ara Sts.,

TORONTO, CANADA.

Mining Machinery for Sale.

35 H.P. PORTABLE BOILER, STEAM HOIST,
STEAM PUMP, ROCK DRILL, DIAMOND

DRILL AND OTHER MINING MA-
CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

G. L. WOODWOETH, MARMORA, ONT.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford's Magazine,

a New York monthly of home and general reading.

The proposition is to send the Magazine one year for

one dollar, the regular subscriptioti price, and in addition

to send each subscriber fifty-two complete novels during

the twelve months ; one each week.
Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve

months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-

tion of getting a hundred thousand new subscribers.

Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Braddon, Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for .Stafford's Magazine,
one year. Your first copy of .the magazine, and your
first number of the fifty-two novels (one each week) which
you are to receive during the year will be sent you by re

turn mail. Remit by P. O. Order, registered letter or

express.

Address :

STAFFORD PUBLISHING CO.

Publishers of

Stafford'.s Magazine,
P. O. Box 2264. New York, N.Y.

Please mention this paper.

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Sa-w Mills, Paper and Pulp Mills, etc.

CHE/\PER, LIGHTER, MORE PLIABLE & MORE DURABLE TH/\N DOUBLE LEATHER.

SOLE AGENT FOR
CANADAW. A. FLEMING,

57 St. Francois Xavier St., MONTREAL. - Victoria Chambers, OTTAWA.

advertise
C)

IT WILL PAY YOU

5n Zhc Canabian /nbining IReview.
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Johxi E. Hardman, S.B.
MINING ENGINEER,

Can be consulted on all matters pertaining to the. professioti

The development and management of Gold Properties a specialty.

J] |||„„„lll Illu.,.illli,„ull I illl ll "ll "ill' lll"...illl". ..illli ll^

J TO USERS OF THE DIAMOND DRILL. I

^ Diamond DtiT: Bits set Promptly by an Effici-

A ent Mun All Work Guaranteed.

Bort and Carbon Diamonds for sale. Same =

J terms as New York. Prospecting with h-

1 American Diamond Drill at per
|^€ foot or by the day. r

^ IiaCcsXZ.a,e rfc Co., i-

1 - OTT.'\WA. I

^,li..li||ii'u;||iii..il||ll"iW|'l-'".||||i"il|||li"il|||l»'il|ll |||l'""|[r

jr& H._TAYLOR.
GALVANIZED FLEXIBLE STEEL WIRE ROPE

COLLIERY ROPES A SPECIALTY.

Wrought Iron Pipe for Gas, Steam and Water.

BRASS and IRON VALVE GATES and COCKS.
ENGINE AND BOILER APPLIANCES.

7S1 CRAIG STREET, MOyiREAZ.

J. T. DONALD,
^ssayer and Mining Geologist,

156 St. James St., Montreal.

Analyses and Assays of Ores, Fuels, Furnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. G. CAMPBELL-JOHNSTON
(of Swansea, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Bo.x

40, Vancouver, B.C.

T- D. LEDYARD,
DEALEE IIT MINES, a&c.

57 COLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS

THE AMERICAN METAL CO., Ltd.

80 Wall St., New York. P. O. Box 957.

Sell Refined Pig Lead, delivered to all Canadian Ports,

Copper, Copper Ores and Mattes, Tin, Lead, Spelter,

Antimony, Nickel, Aluminum, Bullion and Iron.

Advances Made on Consignments.
(' Balbach Smelting and Refinmg Co. Newark. N.J

ArrVTQ PHR ' Henry R. Menon & Co, London,
AUL.> 10 run-, Williams, Foster & Co., Ltd., Swansea.

' Metallgesellschaft, Frankfort-on-Main

E. E. BURLINCAME'S

tSSlY OFFICE
A CHEMICAL
D LABORATORY

Establislied in Colorado, 186G. Samples by mail or
express will receive prompt and careful attention.

Gold & Silver Bullion ^^iy^t'^^r^'^^r^Sttl

Addreis, 1736 & 1738 Lawrence St., Desver, Colo.

C. V. M. TEMPLE
' (Formerly President Megantic' Mining Co., P.Q.) '

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE l

Henry De Q. Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON representatives :

Lane Gagge & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-J.ohnston, (of Swansea, India and the

States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF

MINE SURVEYING
To commence, students only

need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scranton, Pa..

LEDOUX & COMPANY,
9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Samplingr and Storage Works

All the principal buyers of fiimace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing: through in bond can be opened

and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particularst

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & CO.
6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,
Consulting: Mining: Eng^ineer

and Assayer.

SUDBURY, ONTARIO.

VT. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & li^etallurgist.

18 Broadway, New York City.

Cable Address : - - - " Kramolena."

Mines examined and reported on. Will act as permanent or

pecial advisine engineer of mining companies.

Special facilities for making working tests onWes.

m. HAMILTON MERRITT, F.C.S.

Associate Royal .School of Mines, &c.,

MINING ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties.

ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Roval School of Mines, London—Late Chemist

and Assayer to I he Newbery-Vautin (Patent.s)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,

ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper Ss Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, Soapstone, &c.

MICHIGAN MINING SCHOOL.
A State School of Mining Engineering, located in the he.;irt of the

Lake Superior mining region, giving practical instruction m Draw-

ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,

Graphical Statics, Mechanical and Electrical Engineering, Shop-

practice, Analytical and Technical Chemistry, Assaying, Ore Dress-

ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,

Mining, Mineralogy, Petrography, General, Economic, and Field

Geology, etc. Has Summer Schools in Surveying, Shop-practice,

and Field Geology. Laboratories, Shops and Stamp Mill well

equipped. Tuition free. For Catalogues apply to the Director

Houghton, Mich.

2518 & 2520 /MoTFfEJJftMEST 12^ BAY St.

BOOKS OF INTEREST
TO

Ens'ineers, Mechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS.

237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Staten Island. Copper Ore, Mattes, or Bul-

ion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing

Ores and Mattes.

SEX,n_. —
INGOT AXD CAKE COPPER.

President, ROBERT M. THOMPSON,
Treasure G. A. LAND.

Office 37 to 39 Wall Street, New York.

ROOFtNCI
1 LLUSTRATED CATALOGUE FWEE '

;

METALLIC ROOFING (5
MANUFACTURERS.TORONTO '
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H. H. FULLER % GO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S RUBBER GOODS,

REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. O. Box 178. ss^^Shipments promptly and carefully attended to.

M. BEATTY & SOUS,

HOISTING

ENGINES.

ENGINES

FOR

Mines

AND

Inclines.

Horse-Power HoSsters,

Stone Derrick Iron,

Centrif^ueal Pumps,

Dredges, Derricks, Steam Shovels, Suspension Cableways,

AND OTHER CONTRACTORS PLANT.

ANGUS M. THOM CO., MONTREAL.

RUBBER Goods for MINING PURPOSES
MANUFACTURED BY

THE CUTTA PERCHA AND RUBBER MFG. GO. OF TORONia
OFFICE 43 YONGEST TORONTO. FACTORIES AT PARKDALE.

S^e^m & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clothing, & Boob.

FOR MINING, ALL CLASSES

oROhTro
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COX»t'«TEO B\ B. T. A. BEKL.

THE OFFICIAL ORGAN
OF

THE BOLO MrnSR'S ASSOCIATION OF NOVA SCOTIA ,

THE UNIT£0 HINING SOCIETY OF NOVA SCOTIA ,

THE ASBESTOS CLUB, QUEBEC,

THE GENERL MlfflNG SSOCIATION OF QUEBEC

o:e':fices =

Victoria Chambers, 140 Wellington Street,

Vol. XIII. APRIL, 1894. No. 4

The Heavy Metal Trade Under the

New Tariff.

A careful examination of the changes that

have been made in the heavy metal schedule of

the tariff shows that the principle pursued by

the Government has been to give a reasonable

amount of protection to natural or established

industries, and at the same time to reduce to a

merely nominal or revenue basis the duties on

such articles as are not at present manufactured

in the country, or can only be made here under

very adverse conditions.

The careful investigations made by the Finance

Minister and some of his colleagues, during the

past summer, and the interviews they have had

with all classes of manufacturers and consumers,

have been productive of good results, for the

Finance Minister has shown an intimate know-

ledge of the conditions of this business in its

various branches of manufactory and importing.

The duty and bounty on pig iron have been

maintained at the previous rates of four dollars

and two dollars per ton respectively. This has

without doubt been due to the strong representa-

tions made by the pig iron manufacturers, that

the industry is still very young and a much
longer period than seven years is necessary to

establish it on a firm and safe basis. The past

two or three years have shown a great advance

in this manufacture, for whereas in 1891 the

quantity of iron produced was only 23,891 tons,

it is anticipated that the year ending 30th June,

1894, will show an output of about 60,000 tons.

It must also be remembered that the competi-

tion of American iron is at present of a most

exceptional character. Prices are ruling in the

United States that do not begin to give any

profit to the manufacturer, while in a great many
cases they are admitted to be below cost.

There is not the slightest doubt that the native

ores of Canada can be melted into pig iron as

cheaply as those of any other country, and it is

to be hoped that the development of this in-

dustry will receive a fresh impetus from the

settlement of the tariff question for another

period of years.

A bounty of two dollars per ton has also been

granted on puddled iron and steel ingots made

in this country. The effect of this will, we

hope, be the re-opening of the puddling furnaces

of the Londonderry Iron Co. which have been

closed down, owing to the almost total substitu-

tion of scrap for puddled iron by the rolling

mills. The question arises here, why should

not the rolling mills make their own puddled

iron, as is done in nearly every mill in

Great Britain ? At present there is very little

outlet for the mill and forge iron produced by

the Nova Scotia furnaces, the quality of which

appears to be eminently suited for puddling

purposes. This is a question which we think

should be seriously considered by the rolling

mills of this country in view of the increased

and increasing duty on scrap iron.
,

The reduction to a uniform basis of the

duties on manufactured iron and steel is a very

satisfactory change. Indeed it is difficult to

understand why these two metals, so much alike

in quality, and now so nearly the same in price,

were taxed at different rates of duty. Bar iron

and steel, hoops and sheets, etc., thicker than

No. I 7 gauge are now dutiable at ten dollars per

ton in place of thirteen dollars and twelve dollars

as before. This is rather a serious drop in the

bar iron duties, when it is taken in conjunction

with the increase on their former raw material,

viz., scrap iron, which is now dutiable at three

dollars instead of two dollars as before, and will

be increased to four dollars after ist January,

1895. With puddled bars down however from

nine dollars to five dollars, and a strong chance

of their being made in the country, it is likely

that some change will take place in their

method of manufacture. Bar iron rolled entirely

from scrap, unless this scrap is selected in the

most careful manner, is never so uniform and

reliable as that rolled from puddled bar and

scrap combined, and the complaint that, ordinary

Canadian iron was not always satisfactory for

imported work, had a very large element of truth

in it. We fancy also that makers will prefer the

use of puddled bars as being much more con-

venient and satisfactory to handle and work. It

is not likely however that much change will be

made this year while the duty remains at three

dollars, more especially as the increase of duty

has been more than counterbalanced by the low

prices at which scrap is offered on account of its

accumulation in the United States, much beyond

their power of utilizing it in the present de-

pressed state of business there.

The tendency is now more and more for mild

steel to take the place of iron, and it is in this

direction that we look for a large development

in the near future. The bounty which has been

establi; hed for the next five years will, we think

produce good results in this department. It

should en.ible the Nova Scotia Steel and Forge

Co. to supply the demand that must now spring

up from the rolling mills for blooms and billets.

In our opinion that company never had such a

chance as now of showing what they can do in

this direction.

EN PASSANT.

At a special meeting of the Council of the

General Mining Association of the Province of

Quebec, held at Sherbrooke on 12th instant, it

was unanimously decided to abandon the June

meeting at Quebec and accept the courteous

invitation of the Dominion Coal Co., Ltd., the

General Mining Association, Ltd. and the Mining

Society of Nova Scotia, to hold a united meeting

at Sydney, Cape Breton, during the week com-

mencing 7th July. Every effort, we understand,

will be made to ensure a large attendance.

We are pleased to announce to our readers

that we have made arrangements with Mr. W.

L. Blakemore, M.E., assistant manager of the

Dominion Coal Co., Ltd., to furnish the Review

with a series of articles on the coal industries of

Cape Breton. The series, which will begin with

our next issue, will deal with : (i) Railway and

shipping arrangements
; (2) Surface equipment ;

(3) Methods of mining ; (4) Hauling machinery;

(5) Coal cutting appliances
; (6) General de-

velopment of Cape Breton mines.

Mr. A. M. Evans, M. E., lately in charge of

the asbestos properties of the King Bros., at

Black Lake, has accepted a position under the

Dominion Coal Co., Ltd.,—we believe at their

Gowrie mine, Cow Bay. Mr. Evans was one of

the founders of the General Mining Association

and the secretary of the hospitable Asbestos

Club, from the members of both of which he

leaves with heartiest good wishes.

In another place we publish a letter from Mr.

J. B. Hammond. No injustice was intended^

nor indeed we think don^-, to Mr. Hammond in

our editorial comments of last issue on the

meeting of the Ontario Mining Association, and

we are quite ready to acquit him of any charge

of dishonest dealing. Our remarks respecting,

the transaction in mining lands were, however,,

entirely founded upon the statements made in

his own address. We understand Mr. Ham-

mond's subject of complaint to be that while he

was in New York in the latter part of 1890

"advertising and negotiating the sale of a large

and valuable mining property " in the Sudbury

district the Government without warning with-

drew the mining lands in that district from sale,

and that although on his return immediately at

the time of such withdrawal he tendered the

purchase money in person for the property in

question, it was refused, and he was unable ta

procure a title. The point of our comment was

that Mr. Hammond had, according to his own

admission, offered for sale a property which he

did not own, which so far as his own account

goes he had not indeed taken any action to

acquire. Whether he was acting in his own

behalf or in behalf of others, does not affect the

point
;
apparently the negotiations were entirely

in his own hands jand he knew the position in

which the title stood. If the money had been

paid to the Govelrnment previous to the with-
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drawal of the lands in December, 1890, patent

would have issued as a matter of course, even

.after the withdrawal took effect. If a portion

of the purchase money had been paid and con-

siderable expense incurred in surveying the

lands or developing the mines thereon, payment

would have been accepted under the provisions

of the advertisement notifying the public of such

withdrawal, and of the Act to amend the

Mining Act passed in the session of 1891, and

patent would have issued under the old Act

which imposed neither royalty nor compulsory

development. It was also provided in the Act

that an actual explorer or prospector who had

done certain development work might procure

title under the old Act to a location not exceed-

ing 160' acres. Had Mr. Hammond's case

come under any one of these classes, he would

have had no difficulty in securing a patent

;

that it did not is proof that few or none even of

the ordinary preliminary steps had been taken

to acquire title from the Crown.

Mr. Hammond would probably hesitate to

offer for sale property which he knew to be

-another's, without the latter's knowledge and

consent ; but in mining districts and among

mining brokers the lands of the Crown, that is

of the public, are looked upon as fit subjects of

speculation and negotiation before any owner-

ship whatever in them has been acquired. Such

a doctrine applied to private property would

probably lead to unpleasant results, and we can-

riot but think that upon reflection Mr. Ham-

mond will admit that it is open to objection so

far as public property is concerned also.

From a correspondent who has lately been

through the Sudbury district we learn that the

Wahnapitae district is attracting considerable

attention as a gold, field. The quartz veins (if

they are veins, which the Geological Survey

questions) are small, rarely exceeding twelve to

eighteen inches in width, but show free gold,

some of the specimens being well dotted with

visible specks or " sights " of the precious metal.

A three-quarters' interest in one of the properties

was sold to an Ottawa party last week for $10,-

000. The mines in Algoma are reported as very

quiet. The Vermillion remains absolutely closed,

without even a caretaker on hand. The Ophir

is reported as being run with a reduced force,

and the Creighton has recently employed an ex-

pert to make a thorough examination, but his

report is not yet made public. 1

Now that the prospector is, again in the field

in Ontario,, the question has been revived as to

the necessity of having some public sampling

works or metallurgical laboratory in the Province

to which sample lots of a ton weight Or more

may be sent, and for which the correct metallur-

gical process may be determined. It has been

suggested that the Government of Ontario take a

leaf out of the book opened by Victoria and New
South Wales in Australia, and British Columbia

in Canada, and provide the fuVids whereby the

new mining school at Kingston may be equipped

with machinery and laboratories for such pur-

poses.

It is a fairly legitimate proposal, inasmuch as

the Province will ultimately receive full value for

its investment from the increased population and

greatly increased taxable property that will result

from a proper and healthy growth of its great

mineral resources.

Mr. James Baird, whose portrait we publish

elsewhere in this issue of the Review, is one of

those deep-chested, hearty Northmen of strong

individuality, who so often make the most of un-

promising surroundings, and ignoring difficulties

that would dishearten less determined men, at-

tain a measure of success. James Baird was

born in Northumberland in 1840, and under his

father, who had a small landsales colliery, he be-

gan work as a driver underground at th^ age of

eleven. Later on he helped with his father's

contracts, exploring and sinking, and when sev-

enteen years of age he was accepted as a coal

cutter. For a few years he varied the scene of

his labors and familiarized himself with several

modes of working coal in Northumbrian and

Scottish collieries ; the changes that he made

from pit to pit were not always intentional, but

were often necessitated by the strikes so rife in

the labor world of that period. In 1863, hearing

of the gold diggings of Nova Scotia, he decided

to try his fortune in the New World, but in

neither of the districts of Montagu or Waverley

did he find the " strike " he then sought, so he

looked again to coal and went to Cape Breton.

At Sydney mines a labor strike for the seventh

time directed his attention elsewhere, and the

spring of 1866 found him exploring the south

head of Cow Bay. His explorations led to that

locality being bought up by a company, and he

was appointed manager Later on, the Recipro-

city Treaty with the States having lapsed, he

became the company's lessee. In this position

he played many parts, and in turn performed the

duties of miner, engineer, wharf-builder, and

shipper, thus adding to his varied experience.

In the meantime he had paid England a visit

and made a tour in the United States. Finally

he left Cow Bay in 1883 to accept charge of the

Chignecto mine, which he managed with credit

for many years, though not without anxiety to

himself, for he had frequently to contend with

mme fires ; in fact his first Sunday at Maccan

was thus spent underground. On another occa-

sion we expect to publish his experience in deal-

ing with spontaneous combustion in pits. On

the transfer of the Joggins mines in 1896 the

management was put into the hands of Mr.

Baird. lie thoroughly reorganized-^ the system

of working and successfully adopted the lor^gwall

method. iVlr. Baird is the inventor of a .ailway

frog of miicli merit, and he is one of tne most

active members of the Board of Exariiners for

granting' certificates to colliery official 5.

Ontario is to be congratulated in having at

last succeeded in organising an association of

mining interests, which commends itself to the

hearty support and encouragement of all in any

way interested in the development of the mineral

industries of the Province, and which bids fair

in a short time to rival the older societies in

Quebec and Nova Scotia. The initial meeting

of the Ontario Mining Institute, though very

hurriedly convened, was favored with a large and

representative attendance, and great unanimity

and enthusiasm characterised the proceedings.!

A detailed report of the nieeti-ng will be foundj

elsewhere in this number.

\We appeal to the mining men of Ontario ofj

all conditions and capacities to unite for mutual]

benefit in maintaining this organization, which]

may be made the means of great individual cul-"

ture and pleasure, as well as the instrument of

the province's material progress in the develop-:

ment of her mineral wealth. If any one has a

criticism to m^ke, or a suggestion to offer, instead

of uttering it in a carping manner in the press,

let him show his genuine interest in the mining

industry by joining the Institute and trying to

make it what he thinks it ought to be. The

first regular rneeting for the reading and dis-

cussion of papers and the transaction of business

will be held in Toronto, in September, when we

understand a large and varied assortment of

contributions to the mining literature of Ontario

will be submitted by the best authorities.

Considerable interest is being taken in the

discoveries of gold which are reported from the

Rainy River district. The Huronian formation,

in which all the gold reefs of the Lake of the

Woods, Rainy Lake and Rainy River districts

are found, strikes north of Port Arthur about six

miles. It crosses the Canadian Pacific near

Kaministiquia station, crops up at the inter-

national boundary near Gunflint Lake, Minn., on

the line of the Port Arthur, Duluth and Western

railway, and continues well along the boundary

to Rainy lake. Gold veins have been tested

and proved to carry free milling ore on Lake

Shebandowan. The. townships of Moss, Part-

ridge and Osinawe Lake, south and west of

Savanne, on the Canadian Pacific, at Lake

Harold in the Atikokan region, and Lake

Wabigoon. Samples of ore have been taken

from all these localities carrying froni $15 to

$1,500 in gold per ton. The only means of

access to this country will be either by steamer

to Port Arthur or by rail to Winnipeg ; and by

Canadian Pacific to Rat Portage, thence by

steamer to Rainy Lake.

The doings of the Mining Society of Nova

Scotia are in the eyes of the editor of-'the Journal

News of Stellarton, N.S., as the fla'iinting of a

red garment before a mad bull. Flicks of his

tail we have erstwhile noticed, followed our

references to the quarterly meetings of this

Society, but after our last issue, reporting the

success of the annual meeting, he cbuld restrain

himself no longer. He perspired gall, and dip-

ping his pen in the drops that caught in his

beard—a beard, by the way, as false in color as
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his assumption to be the one and only exponent

of mining interests in Nova Scotia—he over-

flowed with personalities.

Who is this being who ventures to leave the

plane of impersonal discussion when others take

up matters of which he claims to be the heaven (?)

sent guardian. Is he immaculate, a Chesterfield

in manners, or a Breckinridge in tone ? Does

his commanding presence, the dignity of his

person, the measured sweetness of his accent,

the modesty of his demeanor, the scrupulous-

ness of hii dealings with the humble men whose

patron he is, leave him like Caesar's wife and

unbegrimed.

Or can it be he sees not himself as others see

him, as welcome as a gust of March wind in the

legislative halls; respected with the respect

accorded a tarantula ;
hailed as well met at those

leaden state functions to which he is once annu-

ally bidden, as a blast from a charnel house

would be at a funeral breakfast. He sneers,

does this little blue haired terrier, at the dinner

to which his master, Mr. Fielding, found time to

attend even in the midst of a political campaign.

Has the fellow ever really dined ; does he know

the meaning conveyed by the words "after din-

ner," or that there is a wide difference and a

respectable middle ground between a dinner of

herbs and. drunken orgies ? Nerve food he talks

of—had he referred to " tangle leg " as an effica-

ceous stimulant for the preparation of temper-

ance speeches he could have spoken with

authority.

There is another aspect of this attack that

must not be overlooked. This embodiment of

envy, hatred and malice may as well at once

understand that by lying and slandering the

Mining Society he is not going to deter members

from discussing subjects of interest to their pro-

fession. He drags in the P. W. A. for a purpose

to rouse if he can class prejudice and bring him

in the dues that are fast making him a man of

wealth. He wants an excuse too for playing the

^kunk and squirting his vileness over those who

do not sheer aside and leave him the full width

of road his egotism demands—a line of writing

that is sure to give delight to the baser sort, but

which we know is deprecated by the vast majority

of the working men of Nova Scotia.

The earliest known geological map is that of

England, published by William Smith, in 1815-

19. In a recent paper, Sir Archibald Geikie has

something of interest to say regarding it. He
writes—" Before geology became organized into a

definite branch of science, men began to per-

ceive that our fundamental requisites, as a grand

Avork for the show of the rocks of the earth's

crust, alike in the theoretical and industrial as-

pects, lay in the delineation of the respecctive

areas of these rocks upon maps. At first, the

maps so constructed were merely rough repre-

sentations of the general distribution of the

mineral masses. They were mineralogical, or

as they were called then, geognostical, that is

they only aimed at an indication of the relative

positions of the rock at the surface. It was not

until the time of William Smith that geology was

supplied with the means of determining the true

succession of the stratified rocks, apart from

even lithological characters, which had previously

been the only guide. Well may we look back

upon that great pioneer as the father of English

Geology. In every department of the science,

we may trace the direct or indirect influence of

his fruitful labors. But in no branch of investi-

gation has this influence been more profound

than in geological map-making, and in the

assistance which geological maps have furnished

to the onward progress of the science. The

earliest true geological map, as distinguished

from its geognostical or mineralogical prede-

cssors, was the famous map of England, labor-

iously constructed by Smith himself, after years

of patient investigation, and published in 181 5-

1819. The appearance of this map marks an

epoch in the history of the science. It showed

now for the first time how the successive

stratified formations of the earth's could cover be

recognized and traced, apart altogether from

their varying mineral characters, and how the

geological structure of one country could be

logically compared with that of other countries.

In fullness, accuracy, and artistic dehneation,

an enormorous advance has been made, during

the last three generations in the construction of

geological maps, but the initial impetus of this

advance must unquestionably be traced to the

land surveys of William Smith."

Sir Archibald has also much to say regarding

the relation of a Geological Survey to the public,

and points out that, from the beginning of the

Geological Survey of Great Britain, it has been

continually referred to by all branches of the

Government Service for information regarding

questions in which knowledge of geology is

required. The sinking of wells, the choice of

sites for forts and Government buildings, the

placing of graveyards, the selection of materials

for buildings or roads, or nature of soils and

sub-soils with reference to matters of drainage,

these and many other subjects have been report-

ed on.

A correspondent of the Halifax Critic writes

to that paper declaiming against a bill which

was passed at the last session of the Nova Scotia

Assembly, amending Chapter 121 on " The

Partition of Land " by making the provisions of

that Act apply to leases of mining property as

well as to real estate. The reason of the

amendment is patent to all our Nova Scotia

friends who, in the past, have been saddled by

the once absurd practice of the Mines Depart-

ment with an unwished for co-ownership in

mining property. Two years ago, through

the efforts of the old Gold Miners' Association,

a change in the wording of one of the para-

graphs of Chapter 7 (on Mines and Minerals)

was made which prevented any future union of

unwilling co-owners and made it mandatory to

sell at public auction any property for which

there were two or more simultaneous applica-

tions. The effect of this change has been most

salutary, and the prevention of future errors

having been thus satisfactorily accomplished the

next step was to provide legal and equitable

means for the divorce of those owners who had

been unwillingly, and in many cases, unwittingly

forced into a joint ownership. The amendment

spoken of (to Chap. 121) is the result. That it

can be productive of anything but good, we are

unable to see.

There are many cases, far too numerous in

Nova Scotia to-day, where this unwilling and|

unequal joint ownership is directly responsible

for the condition of inactivity in which these

properties are found. Given diverse ownership,

without any co-partnership by which the owner-

ship may be dissolved, and in nine cases out of

ten the natural unequal status of the owners will

produce a condition of things ordinarily known

as a "freeze-out," the inevitable and immediate

result of which is the stoppage of work upon the

property so owned. In nine cases out of ten

also the disaffected parties will neither sell nor

buy from each other, nor agree to sell to an out-

side third party. However much such a state

of things may accord with the wishes of the

owners, which we may be permitted to doubt in

every case, it certainly is not in accord with the

true development of the country, for the

country's benefit as a commonwealth, par-

ticularly when, as is the case in Nova Scotia,

the mineral development of the Province is per-

haps its best asset.

It is not perhaps necessary to refer to the

letter of this correspondent to the Critic further,

as it is quite apparent that he has never read

the Statute he refers to or he would never have

written " The only fair way to do would be to

sell the property at auction." It is expressly

provided in the Chapter on the " Partition of

Lands " that when the Commissioner cannot,

from the nature of the property, make an equita-

ble division, they are to so report to the Court,

which will then order a public sale of the pro-

perty for the benefit of all concerned. It is

simply childish, and in exceeding bad taste, to

complain of a chance of unfair treatment by

Commissioners appointed by the Supreme Court

of the Country, and to advise resisting such

appointment is to lay oneself open to contempt

of court.

The Critic does not publish the name of its

correspondent ;
probably he is non-est and this

letter, like so many others, may have originated

in the editorial brain. It is in some points

humourous, as for example when it says the law

" is liable to be serious "—(we supposed all laws

were serious)—and also when it alludes to the

possible danger to " easy-going owners of shares

in mines." If there are any "easy-going owners"

who will be made serious and hardworking by

this amendment, we think there is abundant

justification for its passage without saying a

word more.
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A deputation interested in the production of

Canadian graphite had an interview with the

Dominion Government the other day and asked

I
for a repeal of the proposed change in the tariff

whereby imports of this mineral are to be brought

in at 10 cents instead of 15 cents as formerly.

The Walker Mining Company, which at present

is making extensive preparations for a season of

unusual activity at the Ottawa County mines,

purpose manufacturing their well-known products

on a large scale. The principals of the concern

claim that the old tariff is necessary if their man-

ufacturing business is to succeed.

The last act in the doleful history of the noto-

rious General Phosphate Corporation (Ltd.) was

played at Buckingham this month, when the

machinery, plant and equipment was sold at

public auction by the Receiver. The sale was

insufficiently advertised, and the attendance of

buyers, as a consequence, was meagre. The

amount realized was a mere pittance, hardly

sufficient, we should judge, to cover the expense

of its removal from the mines to place of sale,

and the commission of the auctioneer.

No judgment has yet been given in the suit of

the Johnson's Company (Ltd.) and Bell's Asbes-

tos Company (Ltd.). We hope to give the

judgment of the Supreme Court in our next

issue.

A good deal of attention is being directed just

now to the Chaudiere gold district as a field of

great promise for remunerative investment, and

it is not unlikely that some important operations

may be carried on this year by American and

Canadian capitalists. By the way, this reminds

us that as the DeLery leases expire this summer,

a capital opportunity is afforded the Quebec

Government for buying out the rights of this use-

less monopoly. $55,000 is mentioned as the

price at which the Seigniory rights may be

acquired, but this would be a bagatelle, even to

an impoverished treasury, in view of the undeni-

able richness of the territory which would accrue

to the province. By throwing this field open to

capitalists the Government would quickly recoup

itself for the outlay, and the benefit to the Pro-

vince would be great. The opportunity is truly a

golden one and we trust the Quebec government

will not let it pass without an effort to its acqui-

sition.

In this connection the services of a qualified

and thoroughly experienced gold mining engineer

for a few months in the field would be a great

stimulus to the interest that is being excited in

this direction. It is undeniable, from the best of

evidence, that the quartz districts alone will

amply repay investigation. The report of such

an engineer, employed by the Government

would be of the greatest service and value to

contemplating investors during the coming sea-

son.

Mr. John Hardman, S.B., Oldham, President

of the Mining Society of Nova Scotia, passed

through Ottawa this month on a visit to Sudbury

on professional work in connection with certain

reputed gold properties in that district.

The Hon. E. J. Flynn, Commissioner of

Crown Lands, Quebec, purchased recently some

fifty copies of the Journal of the General Mining

Association of the Province of Quebec and dis-

tributed them among the leading mining insti-

tutes and public libraries of Great Britain and

the United States. This is a practical way of

advertising the resources of the Province for

which the Commissioner is to be commended.

The other day we were pleased to have a call

from Mr. Graham Eraser, of New Glasgow, and

to find him sufficiently recovered from his recent

severe illness to be moving about again. He is

still, however, far from being well, and as he has

been ordered a complete rest, it is not unlikely

that the important iron and steel establishments

of which he is the principal will have to do with-

out his services for some time.

The construction of the magnificent coal

handling plant of the Dominion Coal Company

(Ltd.), at Montreal, is being rapidly pushed

forward to completion. The discharging and

loading capacity of these towers will exercise an

important economy in time, labor and money to

the syndicate.

The following table shows the number of tons

of coal carried over the Intercolonial Railway

from the Nova Scotia collieries to Chaudiere

Junction and St. John for points west thereof,

and to local stations in each year since the com-

mencement of the trade in 1878-79 :

—

For the West.

Year.
To Local

Total.

Via
Stations.

Via

Chaudiere. St. John.

1876- 77
1877- 78.

103,420

97,043

103,420

97,043
1878-79. 300 1 12,232 1 12,532

1879 80. 1,097 135,369 136,466
1880-81 . 6,102 4,022 174,483 184,607

1881-82. 18,015 11,779 218,364 248,158

1882-83. 12,837 22,206 227,380 262,423

1883-84. 22,014 '9,5.i4 252,014 293,562

1884-85. 133,440 1,773 213,791 349,004
1885-86. 171,170 21,150 215.272 407,592
1886-87 192,871 27,536 233,178 453,585
1887-88. 183,704 36,228 309,727 529,659
1888-89. 160,026 27,923 338,538 526,487

1889-90. 164,453 25,126 366,967 556,546
1890-91

.

1 13,996 39,213 344,829 498,038
1891-92. 35,447 5,918 382,441 433,806

1892-93. 136,868 3,775 402,653 543,296

It thus appears that the largest tonnage of

coal carried over the road from the west was in

the year 1886, when it reached 192,022 tons,

since which the through coal traffic for points

west of the Intercolonial Railway has been on

the decline.

A method whereby the sulphur in coals may

be estimated, and their suitability for gas-making

determined before purchase, has been introduced

by Herr W. Hempel, an authority on coal gas in

Germany. The coal to be tested is powdered

and pressed into a little platinum-w'ire cylinder,

to which a long platinum wire is attached, and

then burned. The combustion is effected in an

ordinary glass bottle, which is fitted with a

trebly perforated India-rubber stopper. Through

this passes a tube with a glass stopcock, and

which widens out into a cylinder ; also two glass

tubes, to the lower ends of which two thick

platinum wires are fused. One of these wires

carries the platinum cylinder or basket already

referred to. A little mercury is poured into the

tube so as to establish sure contact with the

wires which lead the electricity. When the

current is passed the platinum basket becomes

white hot, the combination of the coal is effect-

ed, and the gaseous products containing the

sulphur compounds are led off through the stop-

cock and examined chemically. There is

practically an improvement on the more com-

plex method originally devised by Berthelot.

The " Heathen Chinee " has no monopoly of

"ways that are dark, and tricks that are vain,"

but he is a wily rascal all the same, and resorts

to all sorts of devices for coming out on top of

the Caucasian. He has been trying to palm off

brass for gold in Queensland, and he has found

that the trick, was indeed vain, for it has landed

him in jail. A splendid imitation of a ydwt.

gold nugget made of brass was recently sub-

mitted for sale by a Chinaman to several private

persons at Georgetown, but they were either

suspicious or without the disposition or means

to buy, and no business resulted. The son of

Confucius then hied him to the Bank of N. S.

Wales, where he was bowled out by the ex-

perienced bank officials, and landed in limbo.

He is now doing six months hard, and probably

planning further schemes for turning the baser

metals into gold.

We have received a copy of a photographic

representation of 33,000 yards of wire rope,

loaded in one length on eight eight-wheeled

bogie trucks. The rope, which was manufac-

tured by Messrs. Felten and Guilleaume, of

Carlswerk, Mulheim-on-Rhine, measured 5_{^ in.

in circumference, and weighed 210 tons.

The rate of drilling different rocks is affected

by several factors, the hardness and compactness

of the rock and the weight, temper and drop of

the drill being most important. Still, the

minerals which compose a rock may be very

hard, and yet the cementing may hold the grains

so loosely that the drill will make rapid progress

through the rock. A feldspar cement allows of

rapid progress, while a silicious binding material

would resist rupture. The fine-grained rocky

and steeply dipping strata are difficult to drill.

The following table is given by Professor O. C.

S. Carter in a paper before the Franklin Institute,

to show the thickness of rock pierced by a chisel

drill 20 feet long, 5^ inches diameter, weighing

700 lbs., guided .so as to make a round hole :

Triassic Clay Slate 4^ feet in lohours.
" Sandstone 5 " " "

Silurian Limetone 5^ " " "

Hydro Mica Schist 7 " " "

Potsdam Sandstone. ... 10 " " "
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"Which is the best way to work collieries with-

out blasting ? " is the title of an articleTeaH be^

fore the Manchester Branch of the Institution

of Mining Engineers, England, and is replete

with good suggestions as to the manner of

managing men, or, rather, their prejudices. He
desired to introduce a system of mining without

using powder. Eighteen years ago, he was

burning 400 lbs. of powder weekly and fifteen

years ago abandoned it altogether, after a battle

with the employees and employers. He first

experimented on piece work with increased pro-

gress. Then he extended the field of operations

and the men themselves after considerable oppo-

sition consented to the trial and conceded the

benefit derived therefrom. All the time he

kept the men in ignorance of his design of

putting the entire mine under the system know-

ing that they would oppose any change which

seemed to be at their expense. He says, " Up
to that time we had made our waggon road in

the floor, which is very hard in the Cannel mine,

from 2 feet 6 inches to 3 feet thick. By careful

observation I found that two men could do

more work by getting roof down, without blast-

ing, and without risk and no powder to pay for,

than three men could do by the old system.

Now, as I have remarked before, I had to prove

this to the men's satisfaction. To do this I

commenced with one or two places at first.

This went on for a while and proved of such

interest to the men that others wished to do

the same. I allowed this to go on until, instead

of 20 or more shots a day being fired we had

only six." Now, he thought was the accepted

time. He called the men together and sug-

gested the change, but was met with resistance

and a demand for an increase of .is. per yard.

He abandoned the plan, though he permitted

such as desired to adopt the new system to do

so. "As is always the case, some men went

on the old system, but on more strict lines.

Up to that time, shots had been -fired day and

night, whenever the men were ready. After the

meeting, we allowed no shots to be fired be-

tween 12 o'clock at night and 6 in the morning,

and then only by one man ; if the men wfeW-not '

ready when he went, they had to wait till the

next round. This state of things went on till

1878, when the men ..who were using powder

asked me to allow them to work on the new

system and cease blasting, as, they saidj they

could not keep up withi those who had already

abandoned its use. I very readily consented

and we have not fired a shot in that class of

work since, and we have liot had one case

where a man has asked to fire one." .He em-
ploys picks, steel wedge, hammer ai^d water.

The use of compressed lime was not successful,

but he was satisfied with quicklime and water
especially where a large surface was to be- iM/t^di/^'-

In a strong floor, he puts holes .3 feet down, 3
inches in diameter and 2 feet apart. In these

are placed tapered prickers 'in fjuickhmd "2 feet

deep and under- ; foot of clay.,
^ vThfef pricker is

drawn, water poured on, a woc^^len plug driven

and in twelve hours the coal can be '" gdt " with
pick and bads. The lessons drawn frdn\'a study of

the report are trenchant ; first it shows>that the

average per cent, of coal won from the com-
mencement of mining to January ist,,, 1893, is

about 44, if it is assumed that the buckwheat

"sizeTiad been prepared during that entire time.

It states, however, that the conclusion reached

by it is rather a saving of not more than 30 per

cent, of the coal originally contained in the

areas mined over. This may be increased to

40 per cent, by the utilization of the coal con-

tained in the culm banks, and by the reworking

of a part of the territory mined over. An esti-

mate is made of the available marketable coal

now still in the ground at 6,898,000,000 tons.

One statement is made that should be impres-

sive
;

i.e., that some of the collieries are using,

under their boilers for pumping and hoisting

purposes, from 15 to 25 per cent, of their pro-

duction.

According to M. Eiffel the cost of any big

engineering work in lives can be estimated with

at least as much accuracy as the cost in money.

" It has been ascertained," he said, " by statisti-

cal observation, that in engineering enterprises

one man is killed for every million francs spent

on the work. It you have to build a bridge at a

cost of 100,000,000 francs, you know that you

will kill 100 workmen." The argument, while

rather an ingenious one, is not, we believe,

borne out by facts. Take the Eiffel Tower, for

example. Six and a half millions worth cost

only four lives. The Forth Bridge, on the other

hand, a contemporary points out, cost 45 million

francs, while the lives of 55 men were sacrificed

in connection with its construction. Then in

regard to the Manchester Ship Canal, only 130

lives have been lost against an expenditure of

325,000,000 francs.

In the Ontario Legislature the Hon. A. S.

Hardy, Commissioner of Crown Lands, gave

notice of a resolution setting apart $25,000 per

annum for a term of five years from the ist of July,

to be paid as a bounty to miners and producers

of iron ore upon all iron ore mined and smelted

within the Province. The bonus will be paid at

the rate of $1 per ton of pig metal produced

from such ores.

''
' The British Columbia Legislature has passed

a resolution, praying the Dominion Government

to give a bounty on pig lead. " Whereas, by

the Dominion Tariff a bounty of $2 per ton on

pig iron is allowed ; and whereas there is a large

quantity of I6ad ore in the Province which might

be mined and become a valuable industry and

source of profit : Therefore.be it resolved, that

the Dominion Government be urged to make a

similar regulation in the tariff, and allow a

bounty on pig lead."

The Hon. A. S. Hardy's amendment to the

ijQntario Mines Act will have passed its third

reading by the date this issue is in the hands of

our readers. It will, we understand, do away

with all royalties heretofore reserved, and all

lands sold or Jeased within five years from the

passing of the. Act will be exempt from royalties.

It is quite evident that the Ontario Government
is alive to- the- importance and well being of

its mineral resources. The old law was, a fair

measure, to which no one acquainted, with

mining legislation in other countries could raise

objection, but the amendment, if it will con"

duce to more hberal investments of capital, will

achieve a very desirable end.

We are sorry to see our friend Captain R. C.

Adams of Montreal, involved in a law suit over

the acquisition of his " Bon Ton " silver claim,

Slocan District, in British Columbia.

The complaint sets forth that the initial post

of the Bon Ton is on grounds occupied and

known as the Diamond Cross claim and also

that neither number one or number two post is

in place, and there are no monuments or witness

stakes to prove that such posts ever stood. The

third and principal reason is that the record

made by the defendants makes the course of the

line from number one to number two post south-

east, while the line as run by the Government

surveyor is northeast, which brings the Bon Ton

on the same ground as the License, the claim

owned by the plaintiffs. The Bon Ton and the

adjoining claim, the Big Bertha, have been very

unfortunate for their owners. The Big Bertha

was famous at one time as being one of the

richest properties in the Slocan District. Four

and one-half tons of ore that were milled at the

Tacoma smelter carried 376 ounces in silver and

45 per cent, lead to the ton. In the summer of

1893 the ownership of the ground was disputed

by the owners of the Bon Ton and after making

a survey of the properties, the development

work on the Big Bertha was found to be on the

ground now claimed by the Bon Ton. Since

then little or no work has been done on the

latter mine, although it was the intention of the

owners to put on a large force of men this

spring. The suit promises to be a very compli-

cated and interesting one as it involves several

very fine points of law Which have never come

up before in a British Columbia court.

In a recent discussion of the work of the Geo-

logical Survey of Great Britain by members of

the Mining Institute of Scotland, some pertinent

criticisms were made which can with all truth be

applied to the work of our own institution in this

city. In most mercantile businesses it is the

custom to advertise the articles sold and increase

the agencies for their sale in different parts of the

country. The opposite principle seemed to

actuate the Geological Survey
;
advertising a new

map or taking any means to push the sale of a

publication was apparently a departure too sensi-

ble to be dreamt of No wonder that the general

public knew scarcely anything about the Geolog-

ical Survey and its work. The work of the Sur-

vey in the mineral districts of Canada demands
more attention. Instead of pushing on, at con-

siderable expense, explorations in the " Barren

Lands " and other outlandish sections of this great

contineut of ours, greater energy was desirable in

the collection of mining information and the

publication of new editions of mineral map with

sections and accompanying memoirs, which

would be of greater public utility than the almost

purely scientific branch of the work. A vigorous

stirring up of the dry bones in the Mining Bureau
is urgently required if this section of the pubHc
service is ever to attain the respect and confidence

of the people of this country.
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CORRESPONDENCE.

The Stellarton Journal and the Mining Society of

Nova Scotia.

Editor Canadian Mining Review :
—

Sir,—The Jotimal of this place comments on my ad-

dress to the Mining Society at the annual meeting. The
comments call for some notice. In the first place the

Society is classed as a rival of the P.W.A. , which has the

Journal for its organ. This, as a study of your columns
would make clear, is an entire misapprehension. No
reference has been made to the P. W. A. at the Society's

meetings, and no antagonism should arise. Clear and
clean legislation is to be desired by those of both institu-

tions who study the necessity of legislative interference.

In the second place, my contention for a reconsideration

of parts of the Mining Acts is based largely on those

parts not expressing quite the intention of the framers of

the Acts. Many of the working n)iners who have looked
into the law find the difficulties I have already enumerated,
though some of them, like the editor of \he/oiimal, have
been misled into believing the " intention " would super-

sede the strict letter of the law on a question arising in

court. Finally, I may suppose, on the truth of the

well known advice, " When your case is bad abuse your
adversary," that I should be flattered at the personalities

that garnish these comments.
Yours, etc.,

H. S. rooi.E.

Stellarton, N.S., April 12th, 1894.

Mr. J. B. Hammond and the Review.

Editor Canadian Mining Review :
—

Sir,—In your last issue you publish an article com-
menting in a rather unusual way on the work of the Pro-
vincial Mining Association of Ontario at the annual
meeting here on the 14th of February last. You do not
attempt to disprove a single statement made in any of the
papers you refer to, which would have been more to the
point than a stormy tirade of personal abuse.

This young .Association does not claim to have a world-
wide fame, but it does claim to represent the mining
interests of this disttict, which is the principal mining
centre of the Province. In its membership are included
the ownership of at least three-fourths of the best mining
properties on the whole nickel range here, and who have,
therefore, a perfect right to condemn the mining policy of
the Government, as their interests are affected so disas-
trously by it.

Strangely enough, in another article in the same issue
of your paper you denounce the Government for the un-
progressive state of the mining industry in Ontario, and
then slander us for doing the same thing in our own way.
You must surely know that the dissatisfaction with the
present mining policy of the Ontario government is not
confined to this district or to a few men in it, tjut extends
from the Ottawa River to Lake of the Woods, and in-

cludes all classes of the community. We have been
struggling here for several years in trying to induce the
Government by all legitimate means to adopt a more en-
lightened and progressive mining policy in the interests

—

not of the speculators and mining brokers, as you state

—

but of the country at large. All our efforts having been
in vain, we are now going to appeal to the people of
Ontario, and have no fear of the result.

Your peculiar criticisms of myself and other leading
members of the Association we do not heed. But, when
you charge me with having sought " to make the sale of a
large and valuable mining property of the lands of the
Crown as if they had been my own," and then endeavor-
ing " to make a public grievance of my own failure to
carry out a crooked deal," my personal honor is at stake.
You entirely misunderstood that part of my paper. The
lands referred to in that case were held by other parties

—

including a member of the Ontario Legislature, and who
is a supporter of the Government—and I had no interest
in them whatever, outside of my commission if I made a
sale. I must, therefore, request you to withdraw this
charge in your next issue, and to apologize for the publica-
tion of such a false and libellous statement, or I shall be
obliged to take proceedings against you for criminal libel.

Yours faithfully,

James B. Hammond.
Sudbury, Ont., April 6th, 1894.

[We comment on the above elsewhere,—Edit.]

Mining in the Slocan District, B.C.

Editor Canadian Mining Review

:

—
Sir,—The period of activity which the Slocan district

has experienced during the winter has been brought to a
close by the approach of spring and consequent breaking
up of the Kaslo-Slocan sleigh road.

The further drop in silver to 59 cents had caused one or

two mines to reduce their working staff some few weeks
ago, and now all the mines have ceased producing ore for

shipment and aie confining themselves to development

work. Of the 12 or 15 mines which were shipping ore

during the winter, the Washington was one of the first to

stop producing.

This mine, the most prominent in the district for the

active manner in which it has been worked, reduced its

force from 50 men to 10 just about the time that silver

reached 59, in the beginning of March. The Noble Five

and Mountain Chief reduced their forces also about the

same time, and now that ore hauling has stopped there

are only about 1 50 men left in the hills doing develop-

ment work in some 20 mines.

The business portion of Kaslo was burnt down six

weeks ago, and on account of the extremely hard times

has not been rebuilt, almost all the firms finding premises

in other parts of the town in which to carry on their

business.

Everything in the district is at its lowest ebb and times

should indeed be discouraging. This district is nothing if

noi,:*miBing- district, and at present nothing if not a silver

producer. It is dependent wholly on the silver question ;

not on the high or low price of silver, but on the settling

of the question—even if only temporarily—in one direc-

tion or the other. As has been so often stated, this camp
would be a flourishing camp with silver at 50 cents if

there were no prospects of its rising much higher, but

with the present confidence of a decided increase in the

price within the next year or two, mine owners feel they

are deliberately throwing away money in producing silver

at its present value.

Neither despair nor hope show up at all prominently in

the faces or conversation of the men of the district ; they

are determinedly and quietly confident. " The mines are

all right ; they can't run away," they say ; "silver is all

right ; we have simply to wait." But there's the rub.

A good many men are here waiting for the snow to

leave the hills to enable them to prospect. Besides the

prospectors many men will find work on the Nakusp-
Slocan Railway, upon which the rails will be laid this

summer.
In one direction there certainly will be some activity,

and it is already commencing. Capitalists from the

States are realizing the fact that the -headers of mining
properties in the Slocan are in many cases very hard up

—

in a phenomenally hard corner—and they are taking ad-

vantage of this.

The Slocan must await patiently the settling of the

silver question. When that time comes it will be in the

very best shape to take full advantage of it. The mines
are being opened up ready for extensive working and the

necessary railway communication is being built, a sure

foundation is being established which will stand the com-
ing boom without fear of reaction.

Yours, etc..

Waiter.
Kaslo, B.C., 19th April, 1894.

The Walker-Carter Process at Marmora, Ont.

To the Edilot of the Review :

Sir,—The bee of hard facts in Mr. Kitson's bonnet is

an insect of large dimensions. Its buzz is so loud that he
is deaf to any consideration of the only points which can
be of interest to your readers. I will pass over the per-

sonal abuse, which forms. two-thirds of his. letter, in your
last issue, and confine any further remarks to the more
useful occupation of time and your space by consideration

of the point at issue, namely, the successful treatment of
the Marmora gold ores.

The point I take exception to is the too glowing state-

ments brought forward in your January issue of the Review
concerning this process as exemplified by the working re-

sults attained at Marmora last year, statements which I

repeat are misleading and unwarranted. If Mr. Kitson
or other interested promoters of the extension of the

application of this process have any fresh facts in con-
nection with their Marmora record to adduce, why does
he not state them, instead of wasting your space by
endeavoring to throw mud at me ? Mr. Kitson has left

me very little to reply to, and I hope he will stick to his

text better next attempt.

Regarding the exit of the tailings at the Marmora mill

last fall, these were pouring out of the end of a launder
at the S.W. angle of the building on the verge of the

river's bank, and accessible then to any one on foot ; the

superintendent who informs Mr. Kitson that the tailings

now " run out of the mill into deep water," etc., probably
found it d«sirable to make this improvement to their pro-

cess after my visit, and thus displayed his zeal for Mr.
Kitson's interests, in the same manner as when he affirm-

ed to me that the mill was effecting a 90 per c^nt. "duty."
By my correspondence with Mr. F. B. Allan, repro-

duced by Mr. Kitson, I was endeavoring to conscientiously

investigate the results attained by the Walker-Carter
method at the Marmora mill, and having now completed
that investigation I have formed my opinion regarding it,

and am also ready to express it frankly, but I am still

looking for the successfnl method of gold extraction for

certain types of so-called refractory ores and am open to

conviction only when I see the right kind of evidence and
undisguised facts.

Mr. Kitson dismisses the important question of chlori-

nation methods in a very summary manner, "everybody
knows," he says, "that chlorination was tried under the

best conditions at the Deloro mine, and was a decided
failure." But thereby hangs a tale. Who said it was
carried out there under the best conditions ? If Mr. Kit-

son understands anything of the subject of which he is

talking, without placing himself at the mercy of superin-

tendents and experts, I recommend him to make a trip to

the monumental Ueloro property as I have done, and
after he has duly seen and investigated the ore, the plant

or its ruins, and the tell-tale tailings, which in this case

were Jiot carefully dumped into the river, he may get his

eyes opened a little, and perhaps sympathise with this

unfortunate district, which is still suffering from the moral
effect of the Deloro collapse.

The cyanide treatment is demolished with equal facility

by Mr. Kitson, and with apparent satisfaction to himself.

In conclusion, Mr. Kitson has failed to give to your

readers the very information which I now demand, name-
ly, the tests and results attained by the Walker-Carter
process upon the mispickel ores at Marmora. We know
what the process has done upon other types of ores, these

have been published and discussed elsewhere, and have
nothing to do with our present subject. Mr. Kitson says,

"/(r(?z</t/ furnish your readers with ^ expert opinions.and

tests," etc. Please give them, Mr. Kitson, although do
not present others similar to that of Mr. Beckwith, which
you very frankly admit " was not written for publication,

but for some capitalists who desired to invest in the pro-

cess !
" That is just what I concluded before Mr. Kitson

admitted it, and it would be interesting to know if said

capitalists invested on the strength of it.

J. Lainson Wills.

New York City, April 25th, 1894.

A comparison of some Systems of Machine Screen-

ing, with a description of the screens lately put

down at the Foxes Bridge Colliery, Forest of

Dean.

G. E. J. McMuRTRiE, Assoc. M. Inst., C.E.*

The subject of the best and most economical method of

screening coal, has of late years received much additional

attention. It is hardly possible to overate the importance

of this branch of Mining Engineering ; as on the condition

in which the coal of a colliery is despatched, its sale must
largely depend.
The early form of screening coal can still be seen at

work in some districts, and may be called the Hod and
Rake system ; the coal being tipped out of the tub down
a bank, and the large raked into boxes, called Hods in

the Forest of Dean, and carried by the men and thrown
into the truck. This method of screening was very far

from perfect, as it limited the coal to three sizes, and was
very expensive, often costing 5d. per ton.

Passing the coal over stationary bars was the first im-

provement on this, and effected a very considerable

economy and improvement in the quality of coal made,
while enabling additional qualities to be made." Stationary

screens are now being replaced by some system of machine
screening. Of these there are several, comprising among
others

—

1. The Jigger Screen with lengthway motion.

2. The Jigger Screen with cross motion, or the patent

Lyall Screen.

3. The Greenwell Screen, consisting of a number of

endless chains travelling between stationary bars of vary-

ing widths.

4. The Chamber's- Screen, as lately seen by the
* Members of this Scoietyat Denaby Main Colliery.

The last consists of a number of parallel longitudinal

meshed bars, carried on pins rocking in inverted steps

provided in the bars, and connected to a rocking shaft at

either end. A vertical and lateral movement is imparted

to the bars, through rods and levers from eccentrics on a

revolving shaft.

The gentle rocking motion of this screen causes very

little shock to the coal, probably owing to the addition of

the cast steel Tee levers D for working the bars vertically,

and the cast steel levers E for working the bars laterally.

It is thus a very suitable screen for a soft coal.

As seen by us it was only making two qualities of coal,

and consequently all that passed through had to be further

treated in a revolving riddle with varying mesh, or in

some other way. It can, however, be arranged to make
any number of qualities.

The accompanying drawings, for which the author is

indebted to the patentee, Mr. Wm. Hy. Chambers, of

Denaby, Maine, fully show this screen. Some of the

special advantages claimed for it are

—

(1) Large capacity; .four tons per minute being effect-

ively separated, therefore saving bank room,
distance in tramming, multiplication of screens,

&c. , and reducing labour.

(2) Regular delivery on to the picking bands.

(3) Saving of breakage, only sufficient movement being

imparted, to cause the small to separate from the

large and fall through the meshes.

(4) The material is carried horizontally or at a very

slight gradient, thereby saving height in bank
above wagons.

(5) The bars can be any length to suit wagons, position

or picking bands, tipplers, &c. , and if necessary

the coal can be picked on the screen.

(6) Any number of mesher can be used in tiers for

screening into various size^, all working from the

same set of levers with adjustable throw to suit

material, each tier only occupying a space of

about 12 in. in height.

* The British Society of Mining Students.
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(7) The bars can be taken out and others substituted

for a different size of coal in a few minutes.

(8) Few wearing parts, and these all removed from

contact with the coal and dust.

(9) Not liable to get out of order, and easily repaired.

(10) It is perfectly noiseless in operation.

(11) No vibration to cause heapslead to rock.

(12) Very little power required for driving.

5. The Bascoup s\-stem, also specially devised to deal

with very tender co.al, has been very ably and minutely

described in No. 3, Vol. XIV., by Mr. H. W. Hughes.

Before describing the screens put down at the Foxes

Bridge Colliery, a few notes on these different systems

should be of general interest, and will show the reasons

guiding us in our choice of screens.

In reading Mr. Hughes account of the Bascoup system,

one cannot help feeling that the Briart Screen is a very

complicated one ; and while admittedly expensive in first

cost, has probably a high cost of repairs. The use of

longitudinal bars in place of meshes is objectionable, as it

must let much long thin coal pass through, which ought

to be retained in the higher priced coal, and must mean

a money loss in this way. Were the bars replaced by

.meshes the principal complication in this screen would be

eliminated, as also probably its principal advantage. Its

great advantage is that it may be placed horizontally

—

though this is not always taken advantage of—and con-

sequently is -very suitable for low heapsteads. In the

Jigger Screens put down by myself are riddles at an

inclinalioti of only 2)4 inches per yard or barely 4 degress,

which is very little from being horizontal. If meshes re-

placed the bars in the Briart Screen, the inclination

would probably have to be increased to this.

The Briart Screen appears to have this advantage over

the Jigger, that on account of its two sets of bars and

eccentrics, or elbows, it has double the throw of the Jigger

with single eccentric, and should, and presumably does

take consequently twice the quantity. This m.ny not,

however, be always taken full advantage of, for before the

coal leaves the .-screens it should be completely divided up

into its different sizes, and the speed the screen is driven

at has 10 be regulated so as to to ensure this. In common
with the ligger system of screening, manual labour is

diminished and all small coal removed. The cleaning

bands employed are very different from what are used in

this country, and cannot last as long, while apparently

they are liable to give trouble from e.xpansion and con-

traction.

The loading shoot appears to be an improvement on the

usual screen door or balanced shoot working on a fixed

axis, and rather more than balanced with weights when
empty of coal. This delivers all the coal in the centre of

the truck, and does not distribute it quite so fully as the

Bascoup shoot. The height the coal fjills, ' however,

which after all is most important, appears to''^)e the same
in each case.

. !

The means adopted for weighing at Ba'sbotip, while

expensive in first cost, must be exceedingly convenient

and economical of labour, especially where trucks have to

be loaded to a certain weight.

The simplest way of correcting this, where all the trucks

have to be weighed over one machine, is to have 4 plat-

,

form opposite the machine, upon which a certain amount

.

of coal is kept.

This system of weighbridges also enables every truck to

be tared, which is certainly generally neglected at small

collieries, and .sometimes at large ones ; where it is done,

a separate machine and clerk have to be kept for the

purpose. The yearly loss to a colliery from want of taring

is often very considerable, and many, if not all complaints

of short weight are due to this cause.

The Greenwell screen was lully described in No. 4 of

Vol. XIII. by myself. Its great advantage is its very

great simplicity, carrying with it the very small first cost

of;^iooper screen, and an almost inappreciable cost of

repairs : repairs and labour together being said to cost

but ,'^d. per ion. No other system has yet approached

this. The Poynton collieries, where it is in use, largely

supply nut fuel for the Stockport cotton mills, which

require very careful screening, and it appears lo give

satisfaction in that district. All the cleaning has to be

done on the small coal or slack portion of the screen, and
in the case of a dirty seam this must require to be of

considerable length. As the chains travel 70 ft. per

minute, or approximately at twice the usual speed of a

travelling band, additional care is required to clean it ;

otherwise dirt must be carried into the nut coal. This

can no doubt be modified to suit individual circumstances.

The weak point in this, as in all bar screens as com-
pared with the Jigger is, as before stated, that the sizing

is not absolutely exact, some thin flaky pieces slipping

through the bars into the wrong truck. It does not lake

up even the height occupied by the Briart screen, as 3 ft.

plus hopper height is sufficient for it, and the screen is

absolutely level. The quantity it can deal with is 50
tons per hour.

The Lyall screen appears to me to have this serious

disadvantage, that while gravity is dragging the coal

lengthways the engine drives the screen crossways, thus

retaining the coal much larger on the riddk, and bringing

into play a conflict of forces which must surely try a coal

in any degree tender or jointy.

The fewer shakes given to a coal the better, and the

flatter the riddle, the less must be the shock or blow per

shake. Being a patent screen too, adds apparently a

good deal to its cost.

Having takea all these things into con.sideration, and
while admitting that the Briart screen can take a greater

tonnage per hour, and that the Greenwell screen is stated

to be cheaper in first cost, repairs and labor, yet the

Jigger screen with lengthway motion, associated with a

proper system of picking bands, appears to combine the

most perfect system of sizing the coal yet adopted, to-

gether with an excellent system of cleaning the coals and

conveying them to the different trucks. This system was

consequently selected for the Foxes Bridge screens.

The Scottish Institute Report on Screening (part of

Vol. XI.) is, as far as dry screening is concerned, very

largely a report on the lengthway Jigger system of screen-

ing, either alone or united with travelling picking bands.

Its very general adoption in all the English and Scotch

coalfields, attest the value of this system of screening,

modified or adapted to suit the requirements of the

different seams and districts.

The accompanying drawings, which comprise sections of

both of the screens, together with a plan of them and the

picking bands, are the original drawings, and have been

since somewhat altered in details.

This, however, does not affect the'general arrangement.

The quantity to be screened is 500 tons per day, got from

five thin seams. One screen would be sufficient to deal

with this, but on acconnt of difference in the quality of

the seams worked, the coals have to be differently screened

and treated. So two Jigger screens were put down and

picking bands. See Plates VI. and VII.

On the first or block coal screen four qualities are

made, viz. :
—

No. 5. Coal over a riddle with a mesh 4 in. square.

No. 2. Coal over a riddle with l)4 in- square mesh.

No. 3. Coal over a riddle with }4 square mesh, and

No. 4. Coal or the dead small is what passes through

this last riddle.

On the second or. Best Forest screen three qualities are

made, viz. :— : '
•,

No. I Coal over a riddle with i >^ in square mesh.

No. 3 Coal over a riddle with ^4 if - square mesh, and

No. 4 Coal what passes through this last riddle.

1. Looking at the Block screen we see that the No. 5

coal 'passes off the riddle and down a stationary shoot

with balanced mouth direct into the truck, as it requires

very little cleaning. Chains enclosed in leather are hung

across this shoot to check where necessary the speed of

the coal.

2. The No. 2 coal passes off the jiggers in the opposite

direction and down a short jigging shoot to a picking

band, along which it is conveyed to the truck, and on

which any dirt is picked out. The fact .of the fall from

the end of the No'. 2 riddle to the No. 2 band being

insufficient to carry the No. 2 coal down a stationary

shoot, necessitated this shoot being made to jig, although

a stationary shoot would have been preferable.

3. The No. 3 coal passes off the No. 3 riddle on to the

No. 3 band, on which it is cleaned.

4. The slack passes down a stationary shoot into the

truck.

If we turn now to the Best Forest Jigger we find :

—

(i) The No. I coal passes down a stationary shoot on

to the No. I band; on which it is very carefully

cleaned. It passes off the band and down
another short stationary shoot into the truck.

(3) A stationary shoot delivers the No. 3 coal into the

No. 3 hand.

(3) The first portion of the sla,ck shoot of this screen

had to be made to jig, as the fall into the truck

from the riddle end was found insufficient to

deliver the coal into the truck.

The great saving in height obtained by machine screens

as compared with stationary screens, is well shown by the

fact that one of the riddles is inclined only 2
'/i in. per

yard or barely 4 degrees, while the slack coal fhoot dips

I ft. II in. per yard or 33 degrees.

The inclinations of the various riddles, together with

their areas, entirely depends upon the amount of coal put

upon the screen at one time, and the amount of small

coal in it. This has to be arranged to suit individual

circiimstances.

The tippler in usejis Rigg's P.itent tippler, with a heavy

flap, retaining the coal till close down upon the screen

and thus reducing breakage. The average weight of a

cart of coal is 23 cwts. , which is a considerable quantity

to pass down a screen at one time. In such a case it is

best to pass it down a stationary shoot at least 6 ft. long

before it passes over the jigger.

The riddle are all woven on frames, except the No. 2

riddle, which is }4 in. square iron riveted in a frame, and

fastened to the jigger frame by four or six ^ in. bolts.

Under every riddle is a wide sheet iron shoot, carrying

all the coal that has passed through the upper riddle, to

the head of the lower riddle.

The picking bands are all 44 ft. in. length, the No. I

band is 3 ft. wide, and the Nos. 2 and 3 bands 2 fl._ It

would have been much better had these been respectively

4 ft. and 3 ft. The plates consist of '/$ in. steel 12)4 in.

long. In each case the plates are riveted by means of

angle iron and six ^ in. rivets, to two endless chains

consisting of steel links 2 in. deep and 'A in. wide, by

I2'4 in. long, connected together by strong % in. rivets.

The steel links, in the case of the two narrow bands,

form a guard on either side of the band to keep the coal

on it. The 3 ft. band has the steel links underneath it,

and no guard on top, the maker's idea being probably to

.save an extra drum at either end, and the accompanying

extra endless chain.

When this band has to be replaced this will be altered

as suggested, as while the narrow bands have given no

trouble at all, this has. The large rivets fastening the

steel links together wear very badly against the angle iron

frame, and frequently require renewal, and the plates are

more liable to catch and to rip off than on the other

bands, which are obiviously stronger to resist this. Each

band travels along the top on 2^ in. angle iron, and

returns over some five 4 in. cast iron rollers. The drums

are in every case hexagonal and 2 ft. diameter. The
whole band is built up on a pitch pine frame 12 in. by 4
in., and in each case a pair of i in. screws tighten or

slacken the band, by moving the delivery drum out

or in.

The thickness of the No. 3 coal allowed to travel along

the No. 3 band, is strictly regulated by a board placed

across the band ; this forms one side of a small box

arranged to hold any temporary accumulation of No. 3

coal that may take place from this.

No regulation is necessary in the case of the No. I or

No. 2 coals.

All three bands are driven off one common shaft. This

reduces the shafting and gearing required, and the conse-

quent expenditure. So far this has not caused incon-

venience, but a better arrangement might have been, to

have opposite each band a sinall wheel on this main shaft,

gearing into a second wheel on a short drum shaft on the

driver end of the band, fitted with a clutch for throwing

it in and out of gear.

In the Forest of Dean it is the custom to cobble or top

the No. 5 and No. l coals off ; when the trucks are nearly

full and the coal lies high in the middle of the truck, the

coal will not discharge itself from the delivery shoot, as

this has been kept down within one foot of the top of the

ten ton truck, to reduce as far as possible the fall and

consequent breakage. The band has then to be frequently

stopped to clear the shoot and cobble the truck. Conse-

quently this governs the working of the screens. For this

reason in our own case a clutch arrangement is unneces-

sary for the No. I and No. 2 bands
;
though possibly it

would be an improvement to the No. 3 band, as No. 3

coal is made on both the screens. It is clear, too, that it

would not do to work the screens and slop the bands ; as

should this be done the coal would be delivered in a heap

on whatever band was at rest, ard would give no chance

for examination and cleaning. This custom of cobbling

keeps a man in both the No. I and No. 5 trucks, conse-

quently after passing off the No. I band, the coal has a

second examination. In the case of the No. 5 coal, the

coal is entirely examined in the truck itself by one man,

or, if much No. 5 coal has to be made, by two men.

Two men are kept upon the No. I band, 2 boys on the

No. 2 band, and four boys on the No. 3 band, which car-

ries the bidk of the dirt. Two men are required to chip

and clean the coal picked out of the No. 5 truck and off

the No. I band. No one is kept on either screen, though

one man is required for each screen to put the coal into

the tipper. One man is necessary to regulate the supply

of trucks and to finish off the slack waggons.

In consequence of frequently having to start or stop the

screens and bands for coljbling. an engine-man is neces-

sary ;
although the engine is fitted with a Pickering high

speed governor, which would but for this make a driver

unnecessary. An official called locally a " cropper,"

whose duty is to watch the carts and see that an unfair

proportion of slack is not put into a cart, and if so to

' crop or take off what is considered fair, supervizes the

whole of the screening, and regulates the coal passed over

either screen.

The engine driving both .screens and bands is a single

14 in. horizontal with 2 ft. stroke, a light fly-wheel, and

3 in. steam pipes. .\s will be seen from the plans, a belt

driven off the fly-wheel shaft drives a in. shaft, on

which are the four cains of the two jigger screens. Off

this shaft a second belt drives a 2% in. shaft, on which is

a bevel wheel gearing into a second bevel wheel on the

main 3^ in. driving shaft of the bands.

Both these driving belts are 6 in. Gandy Cotton belfs

with patent Lagrelle fasteners, and have so far answered

very well. They bear exposure to weather well, and do

not slip even when a stream of water is running off them.

The engine is driven at 60 strokes, the jiggers go 100

strokes, and the bands travel 30 ft. per minute. Both

jiggers aresuspended from a pitch-pine framing 12 x I2in.

by means of four 2 in. round iron rods.

All the woodwork carrying the jigger screens, bands,

etc., consists of strong pitch pine balk 12 x 1 2 in.
,
strongly

bolted and braced together. The stroke of the cams can

be varied from nothing to 6 inches, the original idea being

to give as short a stroke as possible ; it has been found

necessary, however, to utilize the full 6 in. stroke.

Heating of the cams has given some trouble, and several

of the original cast-kon eccentric straps have been broken,

owing to this. These are being replaced by wrouglit iron

of stronger .section, welded to the connecting rod instead

of bolted as formerly, when the bolts occasionally gave

way. . ,

Possibly the cams are of too small a section, but most

of the heating is due to dust getting between the cam and

the eccentric straps, which cannot be prevented. .Some-

times towards the end of a day a strap will suddenly get

hot after working cold all day.

As the new screens had to take the place of two sta-

tionary bar screens, it was imiiortant to utilize as far as

possible the old framing and shoots. This added consid-

erably to the difficulty of putting down these new screens,

and caused certain modifications which would not other-

wise have been adopted.

These screens have now been working since the com-

niencemerH of the year, and have so far given every satis-

faction, for while the different r|ualities are strictly

screened, every possible care is taken also to despatch the

coal free from stone or other impurity.

The entire absence of complaints from those trading

with the colliery bears eloquent testimony to this, while

the cost of screening and cleaning the coal has been re-

duced, and this too at a very moderate outlay.
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Ontario Mining Institute.

Successful inauguration of a new representative

mining organization in Toronto.

A large and representative gathering of gentlemen

interested in the development of Ontario's mmeral resources

was held in the Kossin House, Toronto, on Tuesday,

loth inst. Mr. J ames Conmee, M. P. P. , Port Arthur, was

called to the chair, and Mr. G. R. Jones elected Secretary

to the meeting. Mr. B. T. A. Bell, Ottawa, bemg called

upon, explained what had been accomplished by mming

organizations in the Provinces of Quebec and Nova Scotia.

The Chairman then asked those who were desirous ot

becoming members of an Ontario organization to come

forward and sign the roll of membership.

The following were enrolled :

—

Prof. Nichols, School of Mines, Kingston.

Prof Miller, School of Mines, Kingston.

A. Blue, Director of Mines, Toronto.

J. W. Gibson, Bureau of Mines, Toronto.

W. Hamilton Merritt, A.R.S.M., Toronto.

B. T. A. Bell, Canadian Mining Review, Ottawa.

G. A. Spotswood, M.E., Kingston.

Folger Bros., Kingston.

J. B. Carruthers, Ivingston.

J. M. Machar, Kingston.

J. Bawden, Kingston.

T. Birkett, Kingston.

W. A. Allan, Ottawa.

James Conmee, M.P.P., Port Arthur.

J. M. Clark, Toronto.

Thos. Shortiss, Toronto.

L. A. Morrison, Toronto.

D. F. Burk, Port Arthur.

Ian Cameron, M.E. Sudbury.

R. H. Ahn, Toronto.

John McKellar, Fort William.

Peter McKellar, Fort William.

Thomas Marks, Port Arthur.

Edgar J. Jarvis, Toronto.

Dr. Coleman, School of Practical Science, Toronto.

B. J. Townsend, Toronto.

J. W. Brown, Toronto.

J. F. Latimer, Toronto.

W. T. Newman, Toronto.

Edward Faye, Toronto.

E. S. Townsend, Toronto.

J. T. Laidlaw, Toronto.

M. J. Paterson, Webbwood.
T. D. Ledyard, Toronto.

F. A. Fenton, Toronto.

George T. Marks, Port Arthur.

J. J.
Kingsmill, Toronto.

R. W. Prittie, Toronto.

And about half a dozen others.

Election of OfSeers.

It having been resolved that the organization should

be named the Ontario Mining Institute, and a constitu-

tion and by-laws having been drawn up, the following

were elected officers for the ensuing year

President :

James Conmee, M.P.P., Port Arthur.

Vice-Presidents :

J, J. Kingsmill, Q.C., Toronto,

Archibald Blue, Toronto,

Prof. W. L. Goodwin, Kingston,

W. Hamilton Merritt, A.R.S.M., Toronto.

Treasurer

:

J. W. Gibson, Toronto.

Secretary

:

B. T. A. Bell, Ottawa.

Council

:

Prof. Coleman, Toronto,

Peter McKellar, F.G.S. A., Fort William,

Prof. Nichol, Kingston,

J. M. Clark, Toronto,
William Young, Rat Portage,

Ian Cameron, Sudbury,

T. D. Ledyard, Toronto,

A. W. Carscallen, M.P., Marmora,
Dr. Ames, Toronto.

Motion to Incorporate.

It was moved by Judge Kingsmill, seconded by Mr.

Marks and resolved : "That the Council be directed to

consider the question of Incorporation, and they are

hereby authorized to apply therefor, if after consultation

it is thought desirable."

A Mining Joint Stock Companies Act.

It was resolved on motion of Mr. D. F. Burk, Port

Arthur, seconded by Mr. T. D. Ledyard :
" That a

committee comprising Messrs. Conmee, Kingsmill and

Marks, together with the mover and seconder be, and are

hereby appointed, to wait upon the Ontario Government

forthwith, and ask that a Mining Joint Stock Companies

Act be passed, providing that the only penalty attached to

the non-payment of calls upon mining stock be the^forfeit-

ing of the amounts already paid upon their stock."

Amendment to the Ontario Companies Act.

The following re.solution, moved by J. M. Clarke,

seconded by J. J. Kingsmill, Q.C., was unanimously

adopted :

—

Resolved: "That in the opinion of this Institute an

Act should be passed at the present session of the Ontario

Legislature placing beyond doubt the power of joint stock

companies to issue shares at a discount, the present

uncertainty on this point being especially detrimental to

the mining industry."

Mineral Exhibits at International Fairs.

Moved by Mr. L. A. Morrison, Toronto, seconded by

Mr. John McKellar, Fort William: "That it is the

opinion of this Institute that the mineral interests of

Canada should be represented at all the great international

exhibitions by one who is scientifically and practically

acquainted with the great mineral resources of this

Dominion." Carried.

Government Aid to Iron and Steel Production in

Ontario.

On motion of Mr. W. Hamilton Merritt, seconded by

Mr. T. Shortiss, the following resolution- was adopted :

" That it would be in the best interests of the Province

were the development of the natural mineral resources

substantially assisted by the Provincial Government,

particularly in the case of pig iron and steel produced in

Ontario, and that also the manufacture of steel rails and

nickel-steel in Canada be practically assisted by the

Dominion and Provincial Governments."

Aid to Metallurgical Treatment of Gold Ores.

Then( .>:t resolution introduced occasioned a long and

animated discussion, in which nearly all present took part.

Here is the resolution :

Moved by Messrs. Latimer and Cooper, " That it would

be desirable for the Provincial Government to encourage

the development of the refractory gold ores in Ontario,

and with this in view to give a prize of not less than

$10,000 for the best process of extracting gold from re-

fractory ores— that is to say the process that will produce

the largest amount of gold from a specified quantity of ore

at a minimum cost and on such a scale as to be a

commercial success."

Mr. B. T. A. Bell vigorously opposed the passing of

this resolution, saying that the Institute should not, at its

first meeting, commence by asking the Government to bonus

the mining industries of the country—and the resolution

meant nothing else. He claimed that what the Govern-

ment should do is to compel those holding mining lands

to open them up and work them.

Prof. Coleman also opposed the resolution, stating that

whoever did discover a better method of treating re-

fractory ores would have his reward from the whole

world, provided he patented his method.

Mr. Conmee supported the motion, thinking that

everything possible should be done to encourage the in-

dustry.

After a discussion lasting for about an hour the motion

was lost.

It was decided to hold the next meeting in Toronto

during Exhibition week, in September.

After a vote of thanks to the Chairman and acting

Secretary and to Mr. Bell the meeting adjourned.

A Deputation waits upon the Government.

On Wednesday afternoon, iith inst., a deputation from

the Institute was favoured with an interview with Sir Oliver

Mowat and the Hon. A. S. Hardy. There were about

twenty present. Mr. D. F. Burke and Mr. J. M. Clarke

explained the operation of the Provincial Campanies' Act

in so far as it related to mining companies, and urged

that an Act should be passed which would permit mining

companies to issue shares at a discount, Mr. Burke

calling attention to the beneficial mining companies legis-

lation • existing in several of the States. Mr. B. T. A.

Bell directed attention to the value of diamond drilling

as a means of determining the value and extent of

mineral deposits, urging that the Government might with

advantage to the Province, expend an appropriation of a

few thousand dollars in the acquisition of a drill, and in

the employment of an expert operator.

The stablishment of a Metallurgical Works in connec-

tion with the School of Mines at Kingston, would also be of

great service, not only to the students but to the mineral

operators, many of whom had been compelled for lack of

such works to ship carload lots of ores for treatment to

other countries. He concluded by citing a number of

figures, showing the appropriations made by other

countries to aid the development of mining.

Notes on Coal-Getting by Machinejy.

By T. H. Wordsworth.*

The increasing demand for large coal (even at a higher

price) in preference to small coal ; the fact that the pro-

duction of coal per man employed is decreasing ; the ex-

haustion of many of the thicker seams and consequent

opening out of thinner ones ; the working of seams at

greater depths and increased temperatures ; all tend to

the substitution of machinery for hand labor.

A large number of holing machines have been con-

structed, amongst which may be mentioned the Firth pick

machine ; the Rigg and Meiklejohn, the Winstanley, and

the Gillot and Copley disc or wheel machines ; the Bower

and Blackburn rotary bar machine ; the Ingersoll

sargent percussive machine ; and the Jeffrey machine.

These machines, with the exception of the last

named, have been in use in this country for many years,

;

and their general principles and adaptations are familiar
.

to most mining engineers. The Jeffrey machine has been

in successful use in recent years in the United States of

America. It consists of a cutter-bar, 3 to ft. long,

mounted on the end of a steel sliding frame, on the oppo-

site end of which is fixed the electric motor or compressed

air engine (the machines being adapted for either). This

frame slides inside a stationary one built of two channel'

irons ; the frames being connected by rack and pinion

gear. The cutter-bar is revolved by chain gearing, and

is at the same time advanced by the rack and pinion into

the coal, making a cut 3 to 3>^ ft. wide, 5 to 6 ft. under,

and 4 inches high. The time occupied in each case for

each cut is said to be from 3 to 6 minutes.

It is not intended in this paper to enter into a compari-

son of the various machines, since what may be economi-

cal in one seam with a good roof and other favorable

natural conditions may be both costly and dangerous

under other circumstances. The paper is simply the de-

scription of the application of a machine to a particular

seam, together with a statement of facts connected there-

with, which it is hoped will be of some value to members

who may contemplate the introduction of coal-cutting

machinery.

The Middleton main or silkstone seam at Messrs. Pope

& Pearson's collieries, Altofts, lies at a depth of 960 ft.

from the surface. This seam has been worked at these

collieries for upwards of thirty years at a depth of 1,260

ft. up to a large fault. The method of working at the

lower level is longwall with pack gates, the line of face

being half end and bord. The chief reason for this is the

presence of certain slips which run almost parallel to the

bordline of the coal and extend into the overlying strata.

The seam is practically level, although there are octasional

undulations. The total thickness of merchantable coal is

about 3 ft. 10 in., and consists of 10 in. of top hard coal

and 3 ft. of gas coal, underlying which is about 10 in. of

inferior coal and dirt bands (whetstones) containing a

large quantity of iron pirites.

On proving the seam on the higher side of the fault, it

was found to be comparatively free from the above men-

tione<i slips. The absence of these slips and a considera-

tion of the nature of the roof and floor, the depth from

the surface, etc., led to the adoption of the system of

working from which it will be seen that the line of face is

plumb end. The main-endings are driven in pairs,

and 7 feet wide respectively, with 1,980 feet between each

pair. The main bords (each 9 feet wide) are driven in

pairs, 1,650 ft. apart'. ' The endings are all 7 feet wide

and driven 132 ft. apart, and about 675 ft. long to the

covering-boids. Each working face is about 1,710 ft.

long, leaving a coal-pillar about 120 ft. thick next to the

main endings.

When this seam was opened out, an attempt was made

to hole by hand, but the cost of working was high. The

holing is now cut by machinery in the whetstones imme-

diately below the good coal, the remaining portion of the

inferior coal and dirt being removed after the good coal

is got.

Description of the Coal Cutting Machine—The. coal cut-

ting machines are made by the Yorkshire Engine Co.

(see Trans. Fed. Inst., Vol. I., page 138, plate III).

The first machine supplied was made from an old pattern,

and undercut to a depth of 3 to 3>^ feet, with a height of

3>^ inches. This cut did not give sufficient leverage to

break off the coal, besides which, to allow for a corve

road, the props had to be set almost in the main breaks.

Mr. Garforth then suggested that a wheel should be made

to undercut to a depth of 4 to 4>4 feet. This was then

tried with a cut T,}i inches in height, and it was found

that the coal often settled down on to the dirt before it

could be filled out, thus entailing a considerable amount

of extra work. The height of the cut was consequently

increased to 4}^ inches. Experience has proved that the

improved machines work more easily with the larger

height of cut, as there is more room for the wheel. The

cutting wheel is 68 inches in diameter, and undercuts to

a depth of 4 to 4>^ feet, with a cut 4>^ inches high,

which, it is believed, is the greatest depth and height

which has yet been done by a disc- machine. The cutter

wheel is carried by a strong cast steel triangular shaped

bracket with phosphor bronze bearing. This is attached

by T-headed bolts and set screws to a strong steel frame

carried on three adjustable wheels, two being placed in

front of the machine and one behind. On this frame are

fixed the engines, second motion shaft and feed drum.

There are two cylinders, each 9 inches in diameter and 9

inches stroke, fitted with reversing gear. The second

motion shaft is driven by wheel gearing in the reduced

* Read before the Federated Institute of Mining Engineers.
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proportion of 3 to i. A small bevel wheel on the end of

this shaft is geared into a rack near the periphery of the

cuttino- wheel, the .earing being in the proportion of S to

I. The engines thus make 24 revolutions to I of the cut-

ting wheel. The cutters are fixed into pockets on the

periphery of the wheel, and are each held in position by

a pin and set screw. Three sizes of cutters are used, one

single and two double, the latter being 3 and 4^4 inches

wide respectively.

As a result of the deeper cut, the number of shots used

to detach the coal has been reduced about one-half ; the

breaks are further apart, thus allowing the props to be set

between them and the face, and this, together with the

fact that a greater weight of coal is undercut for each

time the machine is removed, has considerably reduced

the cost. The machine is drawn along the face by means

of a steel rope passing round a pulley block several feet in

advance, and attached at one end to the bridle in front of

the machine, the other end being wound round a small

drum which is actuated by ratchet gear worked by a small

crank on the end of the crank shaft. By using two pawls

and having three points of attachment for the connecting

rod, the feed can be regulated H tooth to 2 teeth per re-

volution of the engine.

The road for the machine consists of three pairs of flat

bottomed rails each 15 feet long, weighing 28 pounds per

yard, laid on special sleepers and spragged against the

props. The joint sleeper was made in the colliery shops

and is the best which has yet been tried, the rail ends

sliding into a small chair and being held in position by a

pin. It will be noticed that there are 4 pin holes in each

end of the sleeper, two for each rail. If the outside holes

• are used, the road may be laid on a .slight curve, which :s

of considerable advantage in straightening the road,

should it by accident be moved out of line. The pulley

block is attached by a hook to a D-link rivetted to a 28 lbs.

rail, which is set as a prop, at an angle of about 20 degrees

from the vertical.

Some difficulty was at first experienced owing to the

cutting wheel dragging, but this was overcome by balanc-

ing the machine, the goaf side of the machine being kept

I inch higher at the back and the front end being Yz inch

higher at the face than the front goaf side wheel.

The machine is worked by two workmen, one in front

to set any necessary timber and lay the road, the other,

who is in charge of the machine, takes up the rails, clears

-away the debris from the machine and puts in the sprags.

In addition to these two workmen there is an official,

Mr. W. Bu.\ton, who superintends the machines and

work connected therewith, to whose exertions the success

of the working of the coal cutting machines in this seam

is largely due.

The rails may be passed forward under the machine

whilst it is in motion, but it is found advantageous to stop

the engine when this is being done, as it gives an opportun-

ity of observing the roof, which is of a brittle nature, and

the weight comes on suddenly.

With two men and under favorable conditions of roof,

etc., the machine will cut a length of 180 feet in one shift

of 8 hours, but if an extra man is sent to assist in remov-

ing the dchris a greater length can be cut. The average

for sometime past, including removals of the machine and

taking off pipes, is 135 feet per shift of 8 hours.

On reaching the end of the face the wheel is detached

and loaded on to a special trolley, the machine being

placed on another. They can then be taken along the

ordinary road to the other end of the face. By using the

small drum on the machine as a windlass in loading-up

the machine, two men can load, take it 3,000 feet and get

it ready for work in about 6 hours.

The coal-cutting machine is worked by compressed air.

The compressors placed on the surface are on the wet

principle, and consist of two air cylinders 26 1^ inches in

diameter, with water towers placed behind the steam

cylinders, which are 24 inches in diameter and 5^ feet

stroke. The air pressure at the surface is 45 to 50 lbs.

f)er square inch. The pressure at the machines varies

from 40 to 50 lbs. per square inch. The air compressing

engines work continuously for haulage purposes during

the morning shift, and for working the pumping engines

and coal-cutting machines during the afternoon and night.

The compressed air is taken down the pit and along roads

through 5,760 feet of 8 inches, and 3,600 feet of 6 inch

pipes, and 4 inches pipes are used along the main-bords.

A receiver is placed about the centre of each bord.

Wrought iron pipes are laid up every alternate ending,

7.% inches pipes being used for one-third of the length,

and 2 inches pipes for the remaining distance, so that the

coal cutting machine is sometimes worked at a distance

of 2'/2 miles from the air compressor. Flexible hose-pipe

(5 ply) is used from the end of the 2 inches pipe to the

coal cutting machine. Valves and taps are placed at

various points to reduce leakage.

Filling out the Coal— After the coal is under-cut, it has

been the custom to employ workmen to remove the small

coal made by the machine, and throw it into the goaf.

Two men are employed on each side of each ending, to

get down and fill the coal, to get up and pack the dirt

and do the timbering.

With the exception of the first fall after a heavy weight

the greater part of the coal can usually be got down with

bars and wedges. If this is not pos.sible, it is detached

by ardeer powder. Where shots are necessary, the holes

are put in by machine drills, weighing 38 lbs., the maxi-
mum length being 6 feet. The time occupied in setting

the machine and drilling a hole ^% feet deep is about 7
minutes.

By the increased depth of cut the number of shots has

been reduced in a face 1,710 feet long from 30 to 12 per

day. It is hoped by still further increasing the depth of

cut to 5 feet to entirely dispense with blasting. A
machine with a cutting-wheel, 6 feet I inch in diameter, '

designed from the experience gained in this seam, has

recently been started with this object, and the results

will be communicated to the members at a later meeting.

The best results are obtained when the holing is done
as early as possible after the last fall has been removed,
as this relieves the pressure on the face of the coal, and by
getting the full advantage of the weight the main breaks

are regularly formed near the back of the holing.

Timheiing and Packing.— Packs are built 9 ft. wide,

with wastes between 24 ft. wide. Care is taken that

these packs are well built and tight up to the roof. Two
chocks are placed in each waste and at each gate end, and
are moved forward alternately, thus always keeping one
on each side of the main break.

Props are set 4 ft. apart and 4'^ ft. between the rows,

there being always two rows. Bars are set from the props
into the coal 8 ft. apart or oftener If required.

Conclusion.—The advantages obtained by the use of

the coal-cutting machine will vary in different seams, one
amongst others being the reduction in the number of men
employed. In this case it was found that 120 men could

do the same amount of work as that done by 173 men
working by the old method.

^•^

Notes on Blasting in Coal Mines.

Bv H. Bigg-Wither.*

W'ith the enormous strides made of recent years in sci-

entific inventions has come, at the same time, an outcry

for the safer working of all branches of industry. The
voice of the public has found expression in various legisla-

tive enactments, which it would be superfluous to mention
in this paper as it is confined more particularly to blasting

in coal mines.

With the greater depths at which some pits are now
worked the dangers of explosion increase, and most mod-
ern appliances, such as safety-lamps, ventilating fans,

safety explosives or contrivances for rendering them safe,

have been introduced in order to minimize these risks. Up
to a certain point it was supposed that the danger of ex-

plosions arose solely from fire-damp, but for many years

some mining engineers have recognized that the mixture

of coal dust with fire-damp was responsible for the exten-

sion and violent destructive effects of some great colliery

explosions. In more recent years the theory has [been

advanced that coal dust alone, without any mixture of

fire-damp, is capable of causing a most disastrous explo-

sion. One of the great exponents of this theory is Mr.
Henry Hall, II. M. Inspector of Mines, who for the past

two years has been carrying out experiments on a large

scale, in a disused shaft. The results of these experiments,

so far as they have yet been published, seem to prove that

the flame produced by a blown-out gunpowder shot may
cause an explosion of coal dust in "the entire absence of

fire-damp. Meanwhile, the Royal Commission on Explo-
sions from Coal Dust in Mines have been collecting infor-

mation, and their final report, when published, cannot
fail to throw much new light on this most important sub-

ject. The attention of practical mining men having been
called to a danger not fully recognized hitherto, a number
of methods have bee proposed for rendering the dust less

dangerous by watering or otherwise.

As blasting is responsible for many of the great explo-

sions, it will be well to consider some of the types of

explosives used for this purpose.

Chief amongst these comes, of course, gunpowder, both

in the loose and compressed form. As an explosive for

getting coal, gunpowder will still hold its own for efficiency

against high explosives ; but the great dangers arising

from its use are being gradually appreciated, and H. M.
Inspectors of Mines, in their last annual reports, almost
unanimously agree that the time has come for the absolute

prohibition of the use, in fiery and dusty mines, of gun-
powder and dangerous dynamite compound, especially as

there are now in the market other explosives which are

relatively very much safer, more particularly when deton-

ated by electricity.

In France the mining authorities are more advanced on
that subject than in this country, inasmuch as tlieir Minis-

try of Public Works issued a decree dated August 1st,

1890 (see Trans. Fed. Inst., vol. ii, Appendix, page 161),

prohibiting the use of blasting powder in any fiery mine
or in any dusty mine whose dusts are inflammable. The
assigned reason for this prohibition being that :

—

In consequence of the experiments carried out under
the superintendence of the Explosive Substances Commis-
sion it has been found possible to procure for use in mines,

explosives which, although not capable of giving absolute

security (which one can hardly hope to obtain from these

materials), permit the attainment of a degree of safety

which was hitherto deemed inapproachable. (Ibid., page
I59-)

Dynamite, gelignite and other forms of gelatine ex-

plosives, when used bare, are as dangerous in the case of

a blown-out shot as gunpowder; hence various contrivances

have been suggested for reducing the temperature and
quenching the flame given off at the moment of detona-

tion. Chief amongst these contrivances is the Settle

water-cartridge. This system of blasting niay or may not

be comparatively safe, but its main defect is that to insure

safety two separate elements are necessary, viz., the ex-

plosive and the bag containing the water. If can be
easily understood that unless the greatest care is taken the

* Transactions Mining Institute of Scotland.

element of safety may be wanting at the time the charge

is fired ; either the water has been omitted entirely, as

appears to have been the case in the explosion which took

place at Apedale colliery on April 2nd, 1891, whereby ten

lives were lost ; or it may have leaked away because the

water-bag was burst or pierced while charging. Besides

the above-named defects there is the necessity for drilling

extra large holes and carrying a pail of water to fill the

bags.

We now come to the more modern explosives : these

are known as dual explosives, having nitrate of ammonium
for their base. The decree of the French Minister of

Public Works, previously referred to, permits the use of

four different classes of mixture attaining " to a degree of

safety which was hitherto deemed unapproachable."

The first, second and third mixtures are respectively

dynamite No. I, blasting gelatine, and gun-cotton, each

mixed with nitrate of ammonium, whilst the fourth is a

mixture of dinitro-benzole and nitrate of ammonium.
(Ibid., page 160.)

As regards the first named mixtures the Home Office

authorities refuse to license explosives of this kind, and

report thereon as follows :

—

It will be noticed that, while the addition of various

ammonium salts to dinitro-benzole has been sanctioned,

the addition of ammonium salt, other than the carbonate,

to explosives containing gun-cotton or nitro-glycerine, has

always been reported against. The reason is this : all

ammonium salts, especially when exposed alternately to

moist and dry air at slightly elevated temperatures, lose

traces of ammonia and become acid. Now. nitro com-

pounds, like dinitro-benzole, are little, if at all, affected

by traces of acid, and under such circumstances show no

tendency to spontaneous decomposition which might lead

to ignition or explosion. Nitro compounds like guii-

cotton and nitro-glycerine (more strictly speaking, nitric

ethers), on the other hand, are seriously affected by traces

even of acids, especially strong mineral acids, and decom-

position once started goes on and ultimately leads to total

decomposition, which may end in ignition or explosion.

Hence ammonium salts exert no dangerous action on true

nitro compounds, but may fatally affect the stability of

nitric ethers, like gun-cotton and nitro-glycerine. (See

Report of H. M. Inspectors of Explosives, 1890, page 19.)

The above extract, although bearing purely on the

chemical aspect of the mixtures first referred to, is interest-

ing, inasmuch as it only leaves the fourth mixture, con-

sisting of dinitro-benzole and similar compounds with

nitrate of ammonium, available for producing an author-

ized safety explosive of this class in the United Kingdom.

Before proceeding, the author would like to name cer-

tain other regulations in the French decree, which have

an important bearing on the use of safety explosives :

The worker is forbidden to use , . . any explosives

other than detonating explosives complying with the fol-

lowing conditions : ist. The products of their detonation

should not contain any combustible matter, such as hydro-

gen, carbon monoxide, solid carlwn, etc. 2nd. Their

temperature of detonation . . . should not exceed 1,900

degs. C. for explosives u.sed in stonework, not 1,500 (legs.

C. for those employed in coal getting.

The stemming of the explosives . . . should be care-

fully made with plastic matter, so as to avoid blown-out

shots ; the length should not be less than 8 inches for the

fiirst 1,543 grains of charge, with the addition of 2 inches

for each 1,543 grains additional, and should at all times

exceed 20 inches.

The detonation of the cartridge should be caused by a

detonator strong enough to assure the detonation of the

explosive even when unconfined. (See Trans. Fed. Inst.,

vol. ii.. Appendix, page 162.)

The author will now consider a safety explosive of the

fourth type officially recommended in France, which, as

explained before, consists of a mixture of dinitro-benzole

and nitrate of ammonium, and is the only one of the four

types recommended which can at present be legally manu-

factured in the United Kingdom. As an example of this

type, the author will describe roburite for the following

reasons : {a) because it was the first of this type of explo-

sive manufactured in England, and is now very extensively

used, and [b) because this explosive has been the subject

of several scientific and impartial investigations, and

therefore more is known about its properties than of any

similar explosives.

Roburite was invented by Dr. Carl Roth, of Berlin, in

1886, and was patented and its use authorized by the

Home Office in this country in 1887. A factory was

erected for the manufacture of the explosive in the same

year, was fully licen.sed by the Home Office in May, 1888,

and started the manufacture and sale of ruburite at once.

Rol)urite consists of an intimate mixture of chloro-

dinitro-benzole and nitrate of ammonium. The chlorine

is intended as an additional flame quenching gas. The

explosive is put into waterproof cartridges to suit all

requirements, and the sizes range from to inches

in diameter, and weights vary from I to 16 ounces.

As might be supposed, the introduction of a new ex-

plosive (although mining engineers and the public had

been long clamouring for a safer explosive than powder or

dynamite), was not all that was required to ensure its

success. Colliery managers before introducing it into

their miaes put it to many .severe tests, and an apparatus

was erected near Wigan to produce the effect of a blown

out shot into an artificial mixture of fire damp. The

results ot these tests are recorded in a paper by Mr. Jas.

Hilton (see Trans. Manchester Geol. Soc, 1889, vol. xx.,

page 92). These tests were made at night, and seven

shots of roburite tamped with from 4 to 7 inches of clay,

and sometimes coal dust, were fired into the fire damp

without igniting it. In looking through the details of
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these experiments, such remarks as the following are

appended to each test :

—

Gas not ignited ; no tlame or spark seen ;
gave a hght

but no flame, etc. The author would call the particular

attention of the members to the latter remark, as some

experiments with roburite were made at the Bent colliery

before a committee of the Mining Institute of Scotland in

1888 (see Trans. Min. Inst. Scotland, vol. x., page 132),

and a blown out shot was purposely produced when a

light was seen. Whereas experiments have been made

when fire damp was known to be present, and a light was

seen, but was not followed by an explosion of the fire-

damp, it seems to the author that the light is not due to

a true flame, but to the reflection of a halo of light formed

at the moment the detonating wave is started, and that

this is incapable of igniting an explosive mixture of gases.

That this is true may be proved by taking a cartridge

one-half filled with gunpowder and the other half filled

with roburite placed directly on the top. On suspending

the cartridge and detonating the roburite, the gunpowder

does not become ignited, but is scattered about by the

force of the explosion.

We have seen from the extracts already quoted from the

French decree that the conditions specified for a safety

explosive are that the calculated temperature of explosion

must be below a certain temperature. From this it would

appear that even although a flame should be seen, if such

flame were below the given temperature, still no ignition

of fire damp would follow. Another point, too, in the

French report is that the duration of the temperature has

an important bearmg on the subject, and even although

hot enough to ignite gas, would not do so if not long

enough in contact with it. The writer has been told that

it is possible to ignite fire damp with heated gases which

give no visible appearance of heat.

Much has been said about the fumes of roburite, and at

several places the workmen raised objections to the use of

the explosive on that account, although from more recent

experience there can be no doubt that prejudice in favour

of blasting powder was at the bottom of these complaints.

The question of fumes has been investigated by two sepa-

rate scientific committees— the first in Lancashire in 1889,

the members of this committee being Dr. N. Hannah, Dr.

C. I - Mouncey, and Prof Harold Dixon, of Owens College,

Manchaster ;
(see Trans. Manchester Geol. Soc, 1889,

vol. XX., page 329) the second committee, appointed in

1889, by the Durham Coal Owners' and Miners' Associ-

ations, with Mr. T. Bell, H.M., Inspector of Mines, as

chairman, and Prof Bedson and Drs. Drummond and

Hume as professional advisers. (See Trans. Fed. Inst.,

vol. II., page 368). Both of these committees arrived at

practically the same conclusions, viz. : that the fumes of

roburite were not more injurious to health than those of

gun-powder. The report of the Durham committee,

moreover, called attention to the fact that the fuze was

responsible for some of the deleterious fumes, and many
members will no doubt have noticed the difference in the

quantity of smoke between a roburite shot fired by fuze,

and one fired by electricity.

As to the efliciency of roburite in mines, it may be

stated, that by the kind permission of the owners and

managers, trials have been made of roburite in about

fifteen of the coal mines in Lanarkshire, as well as at the

shale mines at Broxburn and Pumpherston, in West
Lothian, and in all cases with marked success.

The question of safe method for igniting the detonator

in firing a safety explosive is a very important matter. It

appears on the face of it absurd to fire a safety explosive by

fuze, which is practically the same as a naked light, as the

spit of the fuze will easily ignite gas, and indeed has been

known to do so on many occasions, and moreover, the

tape fuze gives off noxious fumes.

The Bickford shot ignitors were introduced to make
firing by fuze safer, as the first spit of the fuze takes place

in the tin cap which contains the igniting composition.

Still, even supposing that this contrivance is otherwise

efficient, is there no risk of the smouldering fuze being

projected when the shot is fired ? The writer believes it

to be a fact that this does take place, and that the fuze

may brighten up in its flight and be a source of danger.

Another method suggested in Austria, but not to the

author's knowledge used in the United Kingdom, is the

Lauer frictional detonator. By this method of firing, an

action somewhat similar to that used in the Christmas

cracker produces the explosion, only the operator stands

at a distance and pulls a string. (See Trans. Fed. Inst.,

vol. II. Appendix page 153).

Firing the charges by electricity is, the author thinks,

admitted on all hands to be the safest, and besides the

other advantages it possesses, a very important one is

that shots cannot hang fire as is .sometimes the case when
using fuze, and there is less smoke.

There are two distinct types of electric fuses used to

produce an electric detonator, viz., high and low tension.

In the former case the priming composition is ignited by

a spark, in the latter the heating of a hair-like platinum

bridge by the resistance offered to the passage of the

electric current ignites the composition which fires the

detonator. The high-tension fuze is best known to

mining engineers, but the low-tension fuze is now coming
into more extended use. (Ibid., vol. ii. p. 553). Some
authorities advocate the latter, because it can be tested

by galvanometer, whereas the high-tension fuze cannot.

This facility of testing would certainly be of great advant-

age in firing a large blast, where a number of charges had

to be fired simultaneously, but in colliery work where

only single shots are fired as a rule, the author thinks

that either class of fuze is equally good.

In order to .secure the best results from electric blasting

too much attention cannot be paid to the electric appli-

ances. The exploders should have a good surplus of

power, so as to minimize the risks of a miss-shot, and

should be kept in good condition. The cable should also

be good and, in case of a miss-shot, should be over-

hauled to see whether either of the wires has been broken

or short circuited. In making the connections the wires

should be clean, so as to obtain good metallic contact,

and should be twisted firmly together. If proper care be

taken, the writer believes that there would be fewer

failing shots with electricity than with fuze.

All high or detonating explosives are fired by a deto-

nator, some explosives are more sensitive than others,

hence they require different powers of detonator to fire

them efficiently. It is a waste of energy to use a detona-

tor very much stronger than is necessary to start the

detonation of the explosive, l)ut it is far better to err on

this side than to attempt to use with an inert explosive a

detonator intended for a sensitive explosive. Thus, while

a roburite detonator could be used to fire dynamite

efficiently, a dynamite detonator would probably only

scatter the roburite without detonating it. The French

Government recognized the importance of this point in

the regulations issued for the use of safety explosives in

lieu of blasting powder when they said :
—

. "The detonation of the cartridge should be caused by

a detonator strong enough to assure the detonation of the

explosive even when unconfined." (See Trans. Fed.

Inst., vol. ii.
,
Appendix, p. 162.)

The author desires to lay special stress upon this matter

as to his knowledge many complaints as to miss-fires of

some of the more inert explosives have certainly been due

to the use of too weak detonators.

Iron Exhibits.

Fine Display of Canadian Iron Ores and Manufac-

tures in the House of Commons Ottawa.

During the recent budget speech of the Hon. G. E.

Foster, Minister of Finance, and the subsequent debate

on the new Canadian tariff, the Review, acting for the

various companies interested, had a fine display of the

products of our iron mines and the various iron and steel

establishments of the country. The exhibit, which was

tastefully displayed in the main entrance to the House of

Commons, was a great attraction to the crowds of people

who daily and nightly thronged the House. Our engrav-

ing shows a section of the exhibit. The following is a

list of the exhibits which were on view :

—

Canadian Iron Furnace Co., Ltd.—(a) Bog ore, heavy

vein ;
(b) bog ore, lumpy ; (c) bog ore, fine shell ; (d)

bog ore, fine' gravelly ; (e) hard ore, St. Jerome ;
(f)

lake ote, heavy'sheets ; (g) lake ore, cakes ; (h) lake ore,

lumps ; (i) lake ore, fine, deep dredging ; (j) lake ore,

shore ore
Montreal Car Wheel Co.—Sections of chilled car

wheels made from " C.I.F. " Three Rivers charcoal iron.

,

New Glasgow Iron, Coal and Railway Co., Ltd.— (a)

Iron ore, brown hematite, from East river mines ; (b)

red hematite ;
(c) East river specular ; (d) Guysborough

county specular ; (e) Brown limonite ; (f) limestone ; (g)

Iron ore, brown hematite, from East river mines
; (h)

Manganese ; (i) unwashed coal ; (j) washed coal ; (k)

coke.

Nova Scotia Steel and Forge Co., Large collec-

tion of samples of Canadian steel made from Canadian

ore and fuel by Siemens-Martin open hearth, including

steel bars, shapes, angles, shafting, etc.

Londonderry Iron Co., Ltd.—Case of samples of coke

pig iron (Siemen's brand) and fine collections of ores and

fluxes.

Cockskiiti Plow Co., Bian'ford.—Y'me specimen of

plow manufactured from Canadian steel.

Mica Deposits of the Ottawa District.

By Tr. R. W. Ells, Ottawa.*

Occurrence of Apatite and Mica.— It has been already

pointed out in a previous papert that the deposits of

apatite are confined entirely to the pyroxene dikes of this

system, and that the mineral occurs for the most part

near the contact of these dykes with the gneiss or near

the intersection of cross-dykes of intrusive dolerite or

felspar. The occurrence of mica in these rocks presents

almost identically similar conditions to the apatite as

regards its presence in workable quantity, but differs in

this respect, that while the apatite is found exclusively in

pyroxenic rocks, the mica is often associated with other

kinds of intrusives. It is, however, more particularly

found in two varieties, namely, the pyroxene which varies

greatly in color and hardness, and in a coarse admixture

of clear quartz and grayish felspar, which is generally

styled a pegmatite, and which contains also crystals of

tourmaline, garnet, etcetera. This quartz-felspar rock

differs, however, very greatly from the usual varieties of

pegmatite found in the Laurentian, which is usually very

much finer-grained, and occurs generally as veins inter-

secting the gneiss as one approaches the great masses of

anorthosite or gabbro. The quartz-felspar those of

pyroxene, frequently cut the gneiss along the line of

strike of dikes, like the latter, but its intrusive character

is clearly evidenced in most cases by the sending off of

spurs into the mass of the gneiss in contact, as well as

* Paper read before the Geological Society of America,

t Canadian Mining Review, Ottawa, March, 1893.

by the fact that it frequently cuts directly across the

gneiss and interesects the pyroxene as well, thus showing

it to be a later intrusion. Inclusions of the grayish or

reddish gneiss which is penetrated by these rock are also

frequently found caught in the mass, both of the pyroxene

and felspar, and furnish further evidence of the intrusive

character of these rocks. In some places the presence of

three distinctly intrusive dykes is recognized in the same

opening, the oldest being the pyroxene, the second cut-

ting the pyroxene, is a quartz-felspar, and the third is a

black trappean rock.

It has been stated by some writers that the apatite and

mica occur in the Laurentian limestone, as well as in the

gneiss and pyroxene. This view has doubtless arisen

from an imperfect study of both the limestones and

pyroxene, the latter in the earlier stage of the investiga-

tions on these rocks being regarded as a peculiar variety

of the sedimentary gneiss formation, as already pointed

out, while concerning the former it is found that in many

of the pyroxene dykes, more particularly near their

contact with the grayish gneiss, an irregular development

of calcite, generally of pink color, occurs, which by the

miners is styled a limestone, and has thence been con-

founded with the distinctly different limestone formation

which forms the upper portion of the Laurentian system.

In no case can this calcite, in which very frequently the

mica crystals, as well as crystals of apatite, are dissemi-

nated, be regarded as a member of the sedimentary or

stratified Laurentian series, but is always found as an

irregular, generally pockety, mass in the intrusive

pyroxene.
Mica-Apatite Horizon.—The horizon of these deposits,

both of mica and apatite, can now be clearly defined.

They are for the most part confined to the series of

gneisses which constitute the upper portion of the

Laurentian silicious rocks and which underlie the lime-

stone proper. These gneisses are generally of some shade

of grey, with reddish grey, reddish and hornblendic

bands, some of which are garnetiferous, and nearly all of

which contain a large percentage of silica in the form of

quartz. These beds, as already pointed out, graduate

upward by regular passage through the interstratification

of calcareous layers into the massive crystalline limestone

formation. In the Buckingham and Templeton areas

apatite and mica are rarely found in dikes cutting cal-

careous strata, but in the Gatineau area several localities

are known where large dykes of pyroxene in limestone

carry mica in workable quantity.

Mica deposits generally occur in the form of crystals,

some of which reach an enormous size, instances being

lately reported of single crystals measuring nearly eight

feet across the face. These crystals sometimes occur in

the pyroxene in pockety masses distinct from each other,

or in somewhat irregular deposits near the contact of the

enclosing pyroxene and the gneiss adjacent or as scattered

crystals through the mass of the dike itself, but generally

near the contact. In many cases of pyroxene dikes

where the mica occurs as a contact deposit near the gneiss

it is found associated with masses of pink calcite, some of

which are but of small extent, while others have a thick-

, ness of several feet and are traceable for some yards.

1 The mica found in the calcite is, as a rule, in well formed

crystals disseminated through the mass and often asso-

ciated with well terminated crystals of apatite. In some

cases the latter
,

penetrate the former, while frequently

inclusions of calcite or apatite are found in the centre of

the mica crystal. Of the mica found in the mass of the

pyroxene it may be said that the crystalline structure is

rarelv perfect.

Mode of Occurrence of the Muas.—Yxo-CA recent obser-

vations it may be stated that the merchantable micas of

the district occur under six principal conditions, thus :

—

1. In pyroxene intrusive rocks which either cut directly

across the strike of greyish or other colored gneisses or

are intruded along the line of stratification. Some of

these deposits have been worked downward along the con-

tact with the gneiss, where the mica is most generally

found, for 250 feet, as at the Lake Girard mine, arid

irregular masses of pmk calcite are abundant. In certain

places apatite crystals occur associated with the mica, but

at other times these are apparently wanting. As iii the

case of apatite /deposits, mica occurring in this condition

would apparently be found at almost any workable depth.

2. In pyroxene rocks near the contact of cross-dikes of

diorite or felspar, the action of which on the pyroxene has

led to the formation of both mica and apatite. Numerous

instances of this mode of occurrence are found, both in the

mines of apatite and mica, the deposits of the latter in

certain areas being quite extensive and the crystals of

large size.

3. In pyroxene rock itself, distinct from the contact

with the gneiss. In these cases the mica crystals, often of

large size, but frequently crushed or broken, apparently

follow certain lines of faults or fracture. Some of these

deposits can be traced for several yards, but, for the most

part are pockety. Some of these pyroxene inasses are

very extensive, as in the case of the Cascade mine on the

Gatineau river and elsewhere in the vicinity. In these

cases calcite is rarely seen and apatite is almost entirely

absent. When cut by cross-dikes conditions for the oc-

currence of mica or apatite should be very favorable.

4. Dikes of pyroxene, often large, cutting limestone

through which subsequent dikes of diorite or felspar have

intruded, as in Hincks township. The crystals occurrmg

in the pyroxine near to the feldspar dikes are often of

large size and of dark color, resembling in this respect a

biotite mica.

The mica found under the conditions stated above m
one, two, three and four is all amber-colored and of the

variety known as phlogopite or magnesia mica.
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5. In felspalhic-quartzose rocks which constitute dikes

often of very large size, cutting red and greyish gneiss, as

It Villeneuve and Venosta. These are distinct from the

-.mailer veins of pegmatite which occur frequently in the

G neiss as the anorthosite areas are approached. In this

case the mica is muscoviteor potash mica and is i variably

found in that portion of the dike near the contact with

ihe gneiss. The crystals frequently are of large size and

whit^ in color, associated with crystals of tourmaline,

.^arnet, et cetera, but with no apatite, unless pyroxene is

.ilso present. ,, ,•

6th. In quartz-felspar dikes cutting crystalline lime-

stone, in which case the crystals are generally of small

size, mostly of dark color and of but little value.

In the case of the amber micas this peculiarity was

noted that when the pyroxene was of a light shade of

crreen or greenish gray and comparatively soft, the mica

was correspondingly light colored and clear, and in some

places almost approached the muscovite in general

appearance. As the pryoxene became darker in color and

harder in texture, the mica assumed a correspondingly

darker tint and a brittle or harder character, and in cer-

tain cases w here dikes of blackish hornblendic diorite were

present, the mica also assumes a black color as well.

Differences observable in the Mica-Apatite Deposits.—
There is one feature observed in the deposits of mica and

apatite which is not yet explainable from the study of the

rocks in the field. Thus in the apatite mines along the

Lievre river while the deposits of that mineral are .some-

times very extensive and can be traced downward for

hundreds of feet, as proved by the workings of the North

Star and the High Rock mines, the occurrence of mica in

quantity with the apatite is rare, though in certain areas

both are present . In the Templeton or McGregor Lake

belt of apatite mines the two minerals frequently occi.r

tc^ether, in quantity sufficent to be profitably worked in

both cases. Thus at the Blackburn and Jackson Rae mines,

the former especially long celebrated for its great yield of

apatite, the mica also occurs in considerable quantity and

in crystals of large size and good quality. In both the

Lievre and Templeton areas the apatite is rarely found in

crystals, occurring for the most part in pockety bunches

which vary in size from insignificant deposits to masses of

a thousand tons.

In the Gatineau area the quantity of pink calcite in

the pyroxene becomes much greater. There is often an

admixture of mica and apatite crystals, the latter in

quantity sometimes sufficient to be worken profitably,

while in other areas the mica occurs without the apatite

or with the latter only in very limited development.

Very often quantities of crystals of pyroxene, sphene and

zircon, occur in these deposits with the mica. Of the

apatite associated with the mica in the Gatineau belt it

. may be said that it presents generally features distinct

from that occrrring on the Lievre. The reasons for these

different modes ol occurrence and association are not, as

already remarked, very clear, unless it be due to some

feature depending upon the stratigraphical relations of the

containing beds or some peculiarities regarding their

exact horizon. The difference in the character of the

micas themselves is presumably due to the difference in

comf>osition of the containing rocks.

Mica Localities.—As regards the portions of the

Laurentian from which mica might be obtained, it may
be said that its occurrence in economic quantities is now
known at certain points over a very extended area. Thus

in Ontario the mines of liurgess and the adjacent town-

ships yield large quantities, generally of the phlogopitt

variety. Along the Ottawa river it is found from a poini

nearly 100 miles west of Ottawa to the township of Gren-

ville, 60 miles east of that city, while on the Gatineau

river, which flows into the Ottawa at the city of Ottawa,

mines have been located and worked for 80 miles north

from its mouth, and the mineral is reported from points

many miles further north along that stream. To the east

of Quebec it is known on the branch of the Saguenay,

called the Manouan and in the townships of Escoumains,

Bergeronnes and Tadousac, situated east of the mouth of

thai river, as well as at several other places along the

river Saint Lawrence. The mica found in this district is

chiefly muscovite.

The principal areas where this mineral is at present

worked are in the V>elt which extends from North Burgess,

in the Province of Ontario, approximately along the

strike of the gneiss, into the territory adjacent to the

Gatineau and Lievre. Over much of this area south of

the Ottawa river the Laurentian is concealed by the

mantle of Cambro-Silurian rocks belonging to the Ottawa
River basin, but it may be said that the geologic con-

ditions and the stratigraphic sequence in the area south

ol the Ottawa and in the rear of Kingston are the same as

those found in the mineral-bearing belts north of the

Ottawa, and that the most favorable conditions under

which the deposits of mica and apatite may be looked for

occur in those areas occupied by the upper portion of the

Laurentian, where traces of igneous agency are visible in

the presence of dikes of pyroxene and quartz-felspar,

though it should be stated that the mere occurrence of

these in geniss does not warrant the presence of either of

these minerals.

Baird's Improved Railway Frog.

Mr. Tfimes Baird whose familiar face we reproduce in

our portrait series this month, and to whose work as a

colliery manager we have already referred, has displayed

much ingenuity in his invention of a railway frog, for

which he has taken out a patent in Canada and the

United States. In this invention, which is illustrated by

the annexed engraving, at the point of intersection of the

inner rails of the two tracks, the rails are ren\oved and a

pivoted track section or frog is placed, to which is

attachehed a forked lever for turning it on its pivot so as

to cause it to coincide with either of the track rails. The
forked level extends underneath the outer rail and is con-

nected with a rod which extends to an angled switch

lever, so that the frog is made to move simultaneously

with the switch rails. A stop is provided for holding the

frog-operating rod in one of the two positions in which it

may be placed. The pivoted rail section or frog is sup-

ported by a heavy metallic plate resting upon two or more

ties, and the ends of the converging rails adjoining the

frog are held in proper relation to each other by wedge

shaped distance pieces. The details of the frog and

switch operating rods and levers are shown in the smaller

view of the engraving. One of Mr. Baird's frogs has

been doing excellent service for nearly two years on the

Intercolonial railway at Maccan station. Besides obviat-

ing the disagreeable noise and jar of car wheels, Mr.

Baird's frog reduces to a minimum the danger of accidents

to brakesmen from getting caught in the ordinary frog.

We undersland it has also given first-class satisfaction at

Chignecto mines, {.^j^'^—

A Fire-Damp Indicator.

Mr. Chesneau (Annaks des Mines) after describing

the dangers and inconveniences connected with the use of

the Pieler alcohol lamp and of different improved models

of that lamp, describes an alcohol lamp of his own
invention.

It is composed of a brass reservoir for the alcohol,

surmounted by a circular crown for the admission of air

(which can be regulated) through double gauges. Restiiig

on the crown and surrounding the wick-tube is a solid

cylinder of sheet-iron which serves as a screen. Above

this screen, and resting on it, is an iron-wire gauze 5^4

inches high. The gauze is surrounded by a sheet-iron

shield furnished with an observing-window, completely

closed by a sheet of mica, on which a scale is engraved.

The shield is fitted at its base with an annular diaphragm

which closely surrounds the base of the gauze so that the

exterior air can never arrive directly to the gauze. The

diaphragm rests on an asbestos washer for the purpose of

diminishing the heating of the lower part of the lamp

when it is in a gaseous mixture and the shield gets hot.

The top of the shield is furnished with openings, pro-

tected by screens to prevent currents striking the gauze.

An outer moveable screen of sheet-iron having a window,

protects, when required, the base of the observation-

window in the shield against currents, and this prevents

the deposit of dew which tends to form on the interior of

the mica by outside cooling.

To make an observation, it suffices to bring the window

in the moveable outer shield in front of the mica observa-

tion-window. In a calm atmosphere the dew disappears

of itself some minutes after lighting, and only re-forms

when the lamp is brought into a cold current.

The interior of the reservoir contains a small piece of

cotton-wool under the wick-tube to prevent the rapid

escape of alcohol if the lamp is overturned. When the

reservoir of the ordinary Pieler lamp is tightly packed

with cotton-wool it only gives a cap in gaseous mix-

tures for some minutes, because the alcohol retained

by the cotton ascends the wick with difficulty, and the

flame soon lowers, and the wick carbonizes. The almost

total suppression of the cotton-wool in the new lamp

offers no danger, because the lamp goes out, when laid

horizontally, before the alcohol can spread in the lamp.

It is not so with the ordinary Pieler lamp, where the

alcohol can spread and burn on the gauze when they are

filled and much inclined. The alcohol is introduced by

a hole, fitted by a screw, a tight joint being obtained by

means of a washer of lead or leather. The weight of the

lamp, full of alcohol, is 3.2 lbs.

The entry of the air and the exit of the products of

combustion being absolutely separate in the new indicator

there can be no mixture between them as in the Pieler

lamp, in which air charged with gas may come in and burn

the whole height of the gauze and heat it strongly.

Placed in stationary gaseous mixtures of increasing per-

centages, the lamp gives caps which only reach the top

of the gauze with about 3 per cent, with the alcohol

flame regulation adopted. With from 3 to 5-5 per cent,

the alcohol flame elongates, the cap enlarges, becomes

cylindrical, but lowers more and more from the snmmit,

the lamp being unable to emit the increasing products of

combustion. A little above 5.75 per cent., the alcohol

flame elongates towards the top of the gauze, but without

sensibly heating it, the (juantity of air drawn in being

insufticient for the complete combustion of the gas, and

the alcoholic vapour liberated l y the heating of the

lamps. Above 5.75 per cent. (iMoportion inferior to the

limit of inflammability of air :.nd fire-damp, which is

produced with 6.1 per cent.) all flame disappears in the

lamp, and the gas burns with a very pale flame in the

crown only without considerably heating the reservoir.

All is extinguished after some seconds very rapidly if the

inlet regulator is closed. The alcohol flame of the lamp

reduces rapidly to its initial height when removed to pure

air. Tested in explosive currents the lamp appeared as

safe as ordinary safety-lamps of good construction.-

The height of the caps vary considerably, according

to the volatility of the alcohol employed, and to obtain

comparable results the same alcohol must be used. The

alcohol giving the best results is wood spirit or methylated

alcohol of 92-5 degrees by the Gay-Lussac alcohol-meter

EXPORTS OF CANADIAN ASBESTOS.
{Compiledfrom Trade and Navigation Returns.)

The following are the official returns of the exports of Canadian Crude Asbestos for the fiscal year ended 30th June, 1893 :-

No. I. Grade.

Exported to

Great Britain.

Germany . . . .

Holland

United States

Belgium

Tons. Value

74

4

20

1. 301

$ 8,660

975

3,200

101,223

No. II. Grade.

Tons. Value.

3.947

$ 3.'2o

2,070

262,328

No. III. Grade.

Tons. Value.

222 $ 8,270

20 600

27 1,050

137 4,822

20 400

No. I. Grade.

Exported by

Ontario.

Quebec .

Tons.

16S

1.234

Value.

$12,770

101,288

No. II. Grade.

Tons.

4.073

Value.

267,518

No. III. Grade.

Tons.

IIS

311

Value.

$ 4.265

10,877
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at 59 degrees Fahr. To increase the visibility of the caps

chloride of copper may be dissolved in the alcohol with a

little hydrochloric acid to maintain it in solution. The

proportion recommended is about 17 drops of a saturated

solution of crystallized chloride of copper in concentrated

hydrochloric acid per pint of alcohol ; this gives the

alcohol flame a green tinge. In this way caps may be

seen with from O' I to 0-2 per cent, of fire-damp. They

-are easily seen with 0-5 per cent, or more.

The proper methods of regulating the alcohol flame and

the appearance of the caps are minutely described.

Diamond Drilling in South Africa.

Mr. R. A. S. Redmayne, (Jourjial British Society of

Milling Sfiiiit)iis), contributes a readable paper contain-

ing much valuable matter on this subject. The price of

boring by diamond drills is, to a great extent, dependent

on the price of carbonates. In 1889 Kimberly bolt cost

in Natal 7s. to 8s. per carat, in July 1890, this had risen

to 60S.- per carat. During the year 1890-91, in Natal,

four of these drills (three hand and one steam drill) bored

5,621 feet, (the steam drill bored 1,945 feet 2 inches of

this depth at a cost of ;^773 6s. 5d., or 7s. ll^d- per

foot), at a cost of 5s. gd. per foot, which aniount would

be slighly increased, if an allowance was made for a

percentage representing the annual depreciation of plant.

This cost compares favourably with that of boring in

other parts of the world. In one of the Australian

Colonies, the cost of boring was (as per the annual reports

of the Mines Department): In 1884, II drills bored

9,864 feet at a cost of 12s. lod. per ft.; in 1885, 12 drills

bored 11,325 feet at a cost 19s id. per ft.; in 1886, 10

drills bored 6,539 feet at a cost of 14s. Il^^fd. per ft.; in

1887, 5 drills bored 3,097 feet at a cost of £1. 2s. 4>^d.

perft. The lossindiamonds during the year 1890-91 (Mines

Department of Natal) was only 4|d. per foot, which is

highly satisfactory when the large amount of diorite passed

through is taken into consideration. A company in the

Transvaal bored 3,744 feet. (? steam or hand drilling) at

a cost of 13s. 4d. per foot in diamonds alone, and a single

boring by the same company cost £\. 13s. 70. per foot.

The nature of the strata drilled through, however, was

very different from that of the coal measures, being

quatzites, hard quartz conglomerates, and hard sand-

stones ; the conglomerates would prove especially de-

structive to the diamonds. During the year 1891-2 the

Natal Mines Department bored a total depth of 6,171 ft.

I in. at a cost of 5s 8d. per foot ; the loss of diamonds

was, however, greater than in the previous year, amount-

ing to 7d. per foot drilled.

The Mining Press and Bret Harte.—The February

Idler contains an amusing sketch by Bret Harte of the

reception of his first book from which we quote : A well-

known mining weekly, which I here poetically veil under

the title of the Red Dog Jay Hawk, was first to swoop
down upon the tuneful and unsuspecting quarry. At this

century-end of fastidious and complaisant criticism, it may
be interesting to recall the direct style of the Californian

"sixties." "The hogwash and ' purp ' stuff ladled out

from the slop-bucket of Messrs. & Co., of 'Frisco,

by some lop-eared Eastern apprentice, and called ' A
Compilation of Californian Verse,' might be passed over,

so far as criticism goes. A club in the hands of any able-

bodied citizen of Red Dog and a steamboat ticket to the

Bay, cheerfully contributed from this office, would be all-

sufficient. But when an imported greenhorn dares to call

his flapdoodle mixture ' Californian,' it is an insult to the

state that has produced the gilted ' Yellow Hammer,'
whose lofty flights have from time to time dazzled our

readers in the columns of theJay Hawk. That this com-
plaisant editoral jackass, browsing among the dock and
thistles which he has served up in this volume, should

make no allusion to California's greatest bard, is rather a

confession of his idiocy than a slur upon the genius of our

esteemed contributor. We doubt if a more feeble collec-

tion of drivel could have been made, even if taken ex-

clusively from the editor's own verses, which we note he

has, by an equal editorial incompetency, left out of the

volume. The Mormon Hill Quartz Crusher relieved this

simple directness with more fancy : " We don't know
why Messrs. & Co. send us, under the title of

'.Selections of Californian Poetry,' a quantity of slum-

gullion which really belongs to the sluices of a placer

mining camp, or the ditches of the rural districts. We
have sometimes been compelled to run a lot of tailings

through our stamps, but never of the grade of the samples
offered, which, we should say, would average about 33J^
cents per ton. We have, however, come across a single

specimen of pure gold evidently overlooked by the serene

ass who has compiled this volume. We copy it with
pleasure, as it has already shone in the ' Poet's Corner '

of the Crusher as the gifted effusion of the talented man-
ager of the Excelsior Mill, otherwise known to our
delighted readers as ' Outcrop.' "

Nickel Steel Guns in Germary. {Eng. and Min.
Journal.)—Two J;(-inch shells, each loaded with 6 oz. of
picric acid, were placed, one in a gun of ordinary Krupp
steel, the other in a gun of nickel steel 12 inches from the

muzzle, and exploded. The muzzle of the ordinary steel

gun was blown to a number of pieces, but the only effect

on the nickel steel gun was a local enlargement of about

1^ inch in the bore.

Placer Mining on the Fraser, B.C.

Activity Fast Assuming Control in the Old Time

Placer Camps.

M. H. Gibbs, a former Colorado miner but who for

the past few years has been prospecting in the country

which recognizes Spokane as its central city, has recently

returned from Yale, B.C., where he spent the winter

doing a little placer mining and picking up information.

Mr. Gibbs says that the gold fever has struck our

northern neighbors and there is more activity along the

Fraser river and its principal tributaries than there has been

since the "golden days of the Cariboo." The industry,

however, has assumed a different form from that practiced

in the early days when the rocker, panand sluicesconstituted

the method of gold saving, although there can still be

seen at various points along the rivers, small squads of

men panning, rocking and sluicing ; the returns are

however, small and the bars are one after another being

deserted by these stalwart pioneers to give place to more
modern devices.

Dredging.—For 300 miles, from Hope to Quesnelle on

the Fraser, the ground has been leased and is being

worked or preparations are being made to work it. There

are now in operation or building not less than a dozen

dredging machines, owned by men of means who have

leased large tracts of ground, or more properly speaking

water, (for the dredges are all built on the centrifugal

principle) with a view of working it this season and there-

after so long as it will pay.

Between Hope and Yale Messrs. Bell, McCaskell &
Shehan have a dredge, the largest on the river, and a

strongly constructed boat, with a centrifual pump to suck

the sand and gravel up from the bed of the river, which
with the water, passes through a receptacle charged with

quicksilver which catches the gold and allows the debris

and other minerals to pass out. As is the case with all

other(dredges, nothing is attempted on the banks or above

the water-line.

At Boston Bar, which is about 25 miles above Yale,

another dredger is working. The principle is the same
as the one below but the capacity is less.

At Kanaka Bar, 35 miles from Yale or about 10 miles

above Boston Bar, another strong company is operating

with a channel dredge. At Lytton and again near Ash-

croft, dredges are working or in course of construction.

What the cost of construction or of operation, the capa-

city or per centage of value which is saved by the process

is as yet known only to the operators themselves ; it is to

be presumed, however, that the results are satisfactory as

several more barges are contemplated at other points

along the Fraser.

Hydraiilicing.—There are several hydraulic companies
working or preparing to begin on numerous tributaries of

the Fraser. On the Lilooet, Bridge river, and Cayuse
creek, a tributary of the former stream, where the Horse-

fly company is putting in nine miles of iron pipe. There
is considerable work also going on at 'A^'ilson creek and
Willow river. The distances of these streams from rail-

road connections are : from Ashcroft to Quesnelle, 185

miles ; to Horsefly creek, 150 miles ; to Wilson creek,

285 miles ; and to Willow river 300 miles. Although
the distances named may not be quite correct they are

nearly so.

Barkersville, at one time a live town where flour and
bacon was worth almost its weight in gold, and the

rendezvous and trading point of the miners of the entire

Cariboo country, is assuming some of its former activity.

This little frontier post is on the 53rd parallel, is on the

old Cariboo trail and on the survey of the Cariboo rail-

road which leaves the Canadian Pacific at Ashcroft. The
distance from Ashcrott by air line is in the neighborhood
of 150 miles but the routes traveled are much longer.

The distance from Vancouver is 200 miles farther than

from Ashcroft.

Miners are going into the country already in limited

numbers, and it is expected that there will be an increas-

ing number as the season advances. There are many of

the smaller streams which empty into the upper Fraser,

which have never been mined systematically. The
seasons are somewhat shorter than along the lower river

and in the days when no ground was worked unless it

paid very high wages large tracts of good ground was
entirely overlooked.

The Cassiar district which is immediately west of the

Cariboo, extends wesfwardly to the Alaskan boundary
line and the Pacific coast, has produced considerable gold

but the greater portion of the territory embraced within

its limits is entirely unexplored, and may or may not be

rich in gold treasure. It is reasonable to suppose, how-
ever, that there is a large and rich gold field covering a

greater or less portion of it, for so far as explored from

the Cariboo side, from the coast and from the south,

together with the evidence of rich placers along the

Yukon, some of the sources of which rise in this great

unexplored territory, it can scarcely cease at the imaginary

line of its boundary or at the limit of its explored district.

In fact the recent surveys made by the Canadian Geo-
logical Engineers along the Yukon and MacKenzie
basins, bear us out in this assertion, for gold was found at

several points and in paying quantities. That prospect-

ing in this far northern and isolated region, which is

devoid of roads or trails, will be laborious and dangerous,

will not deter the prospector but will add new zest to the

task which he lays out for himself. The gold output in

British Columbia no doubt will be greatly augmented
during the next few years.

CANADIAN COMPANIES.

Bell's Asbestos Company, Limited. —Dividend for

year 1893, 5 per cent. Net profit, ;^4,683, exclusive of

^3,048 brought forward. Only 1, 73 1 left to carry to

new year, so whole dividend not earned last year. Re-
serve fund ;^55,ooo, a mere book entry, as "goodwill,"

patents, etc., stand for ^^69,102, and no attempt is made
to write this off". Company is owing ;^6l,30O on mort-

gage debentures and its property in Southwark Street is

mortgaged for ^'25,167. The financial position is thus

precarious. A most meagre report accompanies the bal-

ance sheet.

—

Investor's Review.

Marmora Mining and Milling Co. (Ltd.)—Apply-
ing for Ontario charter. Authorized capital, $24,000, in

shares of $10. Directors : John Parry, George E. Keith,

James Murray, and Robert Rae. Head Office : Toronto.

Operations to be carried on in the counties of Peterbor-

ough, Hastings, Addington, Frontenac, Lanark and Ren-

frew, Ont.

I
Otterville Brick and Tile Manufacturing Co.

(Ltd)—Incorporated nth April, 1894. Capital, $5,000,
in shares of $25. Directors, A. B. Moore, C. B. Purves,;

J. Wyatt, Samson Simley, T. J. Pennington and Robert'

Paxton, all of Otterville, Oxiord County, Ontario.

Ledyard Gold Mines (Ltd.)—Capital, $100,000, in

shares of $10.00. Head office : 56 Colborne .Street,

Toronto. Directors : T. D. Ledyard, T. H. Yeomans,
Chas. Henderson, and E. D. Ledyard. Operations are

being carried on in the township of Belmont, Ontario,

Strathroy Petroleum Co. (Ltd.)—Capital, $90,000,
in shares of $100. Directors : G. A. McGillivray, W. B.

Lindsay, Chas. Grist. Head office : Strathroy, Ontario.

Operations to be carried on in the counties of Lambton
and Middlesex and elsewhere in Ontario."

1

Stevenson Gold and Platinum Hydraulic Minings
Co. (Ltd.)—Formed to acquire and work placer mining
claims, etc., on the banks of Granite Creek, Yale district,

B.C. Authorized capital, $1,000,000, in shares of $100.
Directors : Robt. Stevenson, J. H. Thain, W. Lovitt

Hogg. Head office : Vancouver, B.C.

Canadian North-West Mining Co. (Ltd.)—Regis-

tered 31st March, '94, under the Foreign Companies Act,

B.C. Head office : Helena, Montana. Capital, $2,000,-

000, in shares of $5.00. Formed to operate mines in B.C.

Bear Lake Consolidated Mining Co. (Ltd.) is

applying for charter, under the B. C. Companies Act, to

acquire and work the Snowshoe mineral claim, situate in

the Slocan mining district, West Kootenay division, Brit-

ish Columbia. Capital, $500,000, in shares of $5.00.

Head office : Victoria. Directors : George Riley, Gustav
Leiser, and Gordon Hunter.

MINING NOTES-
[From our own Correspondents.]

Nova Scotia.

Caribou District.

The Dixon property has well under way the new mill

and hoisting works now being erected by the management.

It is to be regretted that the mill plant is not of the ap-

proved modern pattern, but it is being solidly built and

will be a great advantage to the district.

The Burgess-Neilly group of mines will be outfitted

this spring, and work pushed to bring them as rapidly as

possible into the ranks of the producers.

Sherbrooke District.

The old mines at Goldenville remain very quiet, little

or nothing is doing. During the winter an effort was

made to sell some of the small holdings, but prices asked

were too high to ensure sales.

At Cochrane Hill mines, which belong to the group of

Burgess-Neilly mines, so-called, preparations are being

made for the equipment of the property with a large plant

for mining and milling work. A contract has been let to

the Truro Foundry and Machine Co. for the erection of a

20-stamp mill of that company's best design, and the plans

have been prepared. A power drilling plant has been

purchased, and plans are ready for a hoisting and pump-
ing gear.

The Canadian Mining Manual, 1894.—The fourth

edition of »his useful reference book has been issued.
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Stormont.

At Country Harbor the Anligonish and Country Harbor

properties are steadily pursuing the even tenor of their

way, and prospects were never brighter.

At Isaac's Harbor the management of the Richardson

Co. has nearly perfected extensive plans for the improve-

ment of the p'lant now on the mine, and for an increase m
the milling capacity.

At the Crow's Nest mine work is being prosecuted by

the parties who have an option on the property, and de-

velopments are awaited with interest.

Darrs Hill.

Work at the Dufferin mine was practically suspended

on the first of this month. Several experts and promoters

have recently visited the mine, and rumor hath it that the

property will soon change hands.

Killag.

The foreman reports all the headings of the Old Trovin-

cial Co. in good rock, and that there is now no question

but that the lode worked is the " Stuart " lode so-called.

This property is being opened up with a view to showing

fully its resources and capabilities.

Renfrew.

The work done by the Pictou company in this district

is creating considerable excitement. Rock taken from

near the boundary of the Empress or North property has

show n some remarkably fine specimens of coarse or nugget

gold, and the company is pushing work on that section.

The Turnbull mill has been put in order and is now
aushing quartz.

The Free Claim property remains idle.

Montagu.

This district remains quiet, but a good deal of fine work

is doing.

Mr. W. R. Thomas has bought the plant of drills and

air compressor ordered originally for the East Waverley

Tunnel but never used there, and has introduced power

drills in the stopes of the De Wolfe lode.

Mr. Thomas has also thoroughly re-timbered and sys-

tematized the work at the Symon-Kaye mine, formerly

managed, in name, by Alfred Woodhouse. Under Mr.

Thomas the mine has been made practically safe to work

in, and a proper system of underground work introduced.

Utilization of Peat in Iron Smelting. —It has long

been regarded as probable that the many acres of peat to

be found on the moors at Dartmoor can be utilized in a

manner that will make it available as a fuel for iron smelt-

ing purposes. The first attempt at this novel procedure

was made some 2 years ago, when machinery was erected

near Bridestowe by the Dartmoor Peat and Iron Smelting

Company, Limited, which also acquired the right of work-

ing 2 square miles of peat deposit. Several difficulties,

however, where found to exist in bringing the peat to the

combustible condition which has been bespoken for it.

Nothing daunted, however, the company has now erected

a plant at Bridestowe in order to practically test an in-

vention of Mr. J. D. Brunton, C. E. , of London. In

order to witness the new system in operation, the directors

and others, including members of the press, were recently

invited. From what was fully explained at the time, we
learn that peat, when first removed, is practically full of

moisture, but by Mr. Brunton's arrangement he proposes

that the drying of this shall be by means of evaporation.

The peat is first of all delivered by means of a revolving

band into a hopper, from whence it is pressed through a

perforated iron plate, by which the fibres are destroyed

and entirely macerated, bringing the peat to a condition

of soft mud or clay. By means of revolving bands this

substance is then carried to moulding machines, where it

is shaped into bricks, and afterwards delivered automati-

cally into a drier, by which means the moisture is evapor-

ated. During these processes, however, the bricks shrink

in bulk so much as to lose something like six-sevenths of

their weight. The inventor claims that these bricks,

when properly prepared, will be found superior to coal

for the purpose of iron-smelting. A considerable quantity

is now in course of manufacture for the purpose of for-

warding it to Birmingham, where it will undergo severe

lests in the blast furnaces. In the event of these

experiments turning out a success, blast furnaces will be

erected at Dartmoor, and the many thousands of tons of

iron ore now being taken from the works in Cornwall and

Devonshire will be smelted there, thus saving the present

heavy costs is trans-shipment to the Midlands.

The Destruction of Blast Furnace Linings.—F.

W. Ltirmann {Stahl und Eisen, vol. xii., pp. 336-338)
discusses the question of the lining of blast furnaces. This

lining is worn away owing to one or other of the following

causes:— (i.) Actual wear produced by contact with the

descending charge ; (2.) By the action of the constituents

of the blast furnace gases, especially of cyanogen or of its

salts
; (3.) By the action of sodium chloride contained in

the coke ; (4.) By flaking owing to the deposition of car-

bon from carbonic anhydride, caused by the iron particles

formed from the iron pyrites existing within the material

forming the lining. The first of these only accounts to a

slight extent for the wear actually observed, and although

the action of the cyanogen or volatile alkaline cyanides is

likely to account for a considerable portion of the destruc-

tion, yet this still requires experimental proof. The water

used for cooling purposes takes up large quantities of cya-

nides from the walls of blast furnaces, and fused cyanides

may even be occasionally observed to drop away from

such walls. The third source of wear, the salt present in

the coke, is undoubtedly an important cause. Coke-ovens

are frequently rapidly destroyed by the salt present in the

coal coked, the quantity of this salt having in one case, to

which the author refers, reached as much as 48 >^ lbs. in

the charge of six tons of coal. An examination of the

coke recently charged into a blast furnace showed it to

contain 0.062 per cent of sodium sulphate and o. 119 per

cent, of sodium chloride, or for 100 tons of coke nearly

140 lbs. of the former and over 260 lbs. of the latter ; and

quantities such as these charged daily into a blast furnace

would soon exert a marked destructive action on the

lining. The fourth cause of wear is a most iniportant one

when, as is nearly always the case, the fire-resisting mate-

rial used in the manufacture of the furnace lining contains

iron sulphides. These lead to the formation of metallic

iron, which in turn causes the deposition of carbon within

the masonry, which then splits away and is destroyed.

The author recommeads the use of carbon bricks.

K. Sorge (ibid) questions whether the lining of blast

furnaces should be of fire-resisting brick work. He con-

cludes that this is not necessary, and that instead of such

a mass of brickwork as is usually employed, a sufficiently

strong iron casing well cooled with water is all that is

really necessary.

What is a Living Wage ?—Writing in the February

number of the National Review, Mr. Hugh Bell dis-

cusses a couple of very pertinent questions. " What is a

living wage? " he asks, and "Out of what fund it is to

be paid ? " With regard to the first, he says a living

wage " is at least as much as is now paid, and as much

more as by hook or by crook—by strike or by legislation

—can be screwed out of a body of men who, it would

seem, only require to be sufficiently pressed to be able to

pay anything which may be demanded of them." In

dealing with the second query, Mr. Bell gives a variety

of figures connected with the iron trade in North York-

shire, Eng., and utilizes them very effectively to show that

capital can bear no further strain. In view of this fact,

he is driven to the conclusion that higher wages will

mean fewer men in employment, and that the laborers

are sadly deluding themselves if they think the effects of

competition can be avoided by legislation. For the rest,

Mr. Bell s forecast is far from hopeful. " I foresee," he

says, "a time of great suffering—with a very uncertain

issue—both for those who are engaged in providing

wages for the artisans of the country and for the artisans

themselves."

Effect of Flux upon Iron.—In an address delivered

before the Philadelphia Foundryman's Association on the

fluxing of iron in cupolas. Dr. Edward Kirk stated that

many of the lime stones and mineral substances employed

as cupolas fluxes contain more or less finely divided

oxides, silicates, etc. , in combination with earthy materials.

The flux is often reduced in a cupola and its component

parts separated and in minute quantities they alloy with

the iron and injure its quality. The conjoined effect

upon iron of these diffused oxides, silicates, etc., liberated

in a cupola from their native elements in fluxes, is to pre-

vent the metal running clean in the mold or making sharp

round castings and the tensile and transverse strength is

frequently impared by them. When the oxides, silicates,

etc., are not separated in the cupola from their native

elements, they do not impare the quality of the metal,

nor do they improve it. The tendency of the cupola

furnace is to clog and bridge over the tuyeres and con-

centrate the blasts upon the iron through a small opening

in the centre and injure its quality. If by the free use of

limestone we prevent bridging and keep the furnace

working open and free we avoid injuring the iron in melt-

ing by the concentration of a strong blast upon it. The

effect, therefore, of limestone in a cupalo is not to improve

the quality of iron but to prevent its deterioration in melt-

ing.

Petrolia's Shipments for 2 Years.

We give below the shipments of petroleum from Petro-

lia, Ont., for each month of the two past years and the

totals for the same :

Crude Crude
Crude. Refd. Equiv. Crude. Refd. Equiv.

, 1892 s , 1893 N

January I7,44^ 24.75t 79.2i8 23,671 28,834 96,756

February i4,577 18,073 29.759 22,9°5 19.807 77,07°

March 16,570 19,469 65,217 17.891 22,405 73,903

April 12,542 15,145 51.704 16,131 16,532 57,460

May 15,045 8,665 61,897 19,031 10,476 67,721

June 15,225 17,510 58,000 16,023 16,783 58,025

July 13,289 29,562 62,193 16,845 19,510 67,520

August 15,370 28,077 85,562 17,511 26,860 84,661

September 17,264 39,736 117,605 19,109 35,967 109,027

October 20,517 44.010 130,542 23,407 49.266 146,672

November 21,787 39,905 129,299 26,455 39,766 125^70

December 19,011 30,383 95.168 25,685 30,354 100,570

198,409 308,9101,007,271 244,763 225,5721,066,155

The Use of Fluor-Spar in the Metallurgy of Iron.

—Dr. Foehr ( Chemiker Zeitung) discusses the possible

use, on a large scale, in the future, of fluor-spar in the

metallurgy of iron. Its use as a solvent and fuel-saving

ingredient is most marked, and in the manufacture of

ferro-silicon its use is almost a necessity. Similarly, in

the manufacture of ferro-manganese and spiegeleisen, it

tends greatly to increase the ease of the reduction.

PORTABLE DIAMOND DRILL

FOR SALE.

FOR SALE—One Diamond Portable Drill; used

only three months; bought from Eraser &

Chalmers ; all attachments complete.

BOX 385, MONTREAL.

M. E. HARRINGTON. L. W. HARRINGTON

CONTRACTORS
FOR

Diamond Drill Work.

PROSPECTING fflNERAL UNDS A SPECIALTY.

Twenty-seven years in the business and over thirty-

miles of Drilling completed.

Address either

M. E. HARRINGTON & SON,

ISHPEMING, Marquette Co., Mich.

MANSFIELD, Bristol Co., Mass.

PEITOHAUD & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK.
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Canadian Mining Manual
AND MINING COMPANIES DIRECTORY.

Editor of THE CANADIAN MINING REVIEW, Secretary GENERAL MINING ASSOCIATION OF QUEBEC,

Honorary Secretary MINING SOCIETY OF NOVA SCOTIA.

600 Pages. = FOURTH EDITION. * 600 Pages.

NOW READY!
TILL DETAILS of the Mining Laws of the Provinces as amended to date. A comiDlet^

series of Articles on the prominent Canadian Mining Industries, together with the full-

est information respecting the History, Organization, Capital, Dividends, Plant and production of

1^

the Mineral operations of tlie Dominion of Canada and ^^"ewfoimdland.

'
" Endorsed by the Mining Men of the Country.

" It is the most valuable new departure since the formation of the Mining Asso-

ciation in the Proviriees that I am aware of."—H. S. Poole, M.A., F.G.S., General

Manager, Acadia Coal Co.

" Is of very great service, not only to those directly interested in [mining, but to

business men throughout the Dominion."—Mr. R. G. Leckie, M.E., General

Manager, Londonderry Iron Co.

" It is the only book of the kind which affords any rehable knowledge from a

business point of view."— Mr. L. A. Klein, American Asbestos Co.

"The information which it gives to persons interested in the mining industries of

the country is of much value."—Mr. A. Blue, Director of Mines, Toronto.

" No doubt of great service."—Mr. J. Obalski, Inspector of Mines, Quebec.

"Found very convenient in our office, and is frequently referred to."

—

Dr. E.

Gilpin, Deputy Commissioner of Mines, Halifax.

" Its compilation ofValuable facts makes it invaluable."—Mr. George Stuart,
Truro Gold Co., Truro, N.S.

"The very thing I want."—Col. W. R. Wallace, Ophir Gold Mining Co.

" There is ) cted together io much accurate infcimalion, condensed into su<^j

clear, concise and readable form, that any one desiring to do business in any way

connected wit Canadian mining, will find these necessary facts raady to hand.—MR.j

J. B. Smith, British Phosphate Co.

"A work of great practical utility.—Dr. STEPHEN Emmens, Emmens Metal Co,|

Youngwood, Pa.

" Is an adrfiira'ble production, and will prove a standard work of reference.
—

'

Mr. G. E. Drummond, Canada Iron Furnace Co., Ltd.

' The most useful book in our office.—Ingersoll Rock Drill Co. of Canada."

Worth ten times the amount. "—James Macbeth & Co. , New York.

" I have expressed my opinion before, but I may now add that the recent issue

seems to me to be the perfection of a work of the kind."—Mr. John Rutherfc|rd|

late Inspector of Mines for Nova Scotia.

" I recommend a copy of it to every person coHtet*plating investment in oui

Canadian mining industry."—Mr. T. R. Gue, Acadia Powder Co., Halifax.

Address : THE PUBLISHER, 17 Victoria Chambers, OTTAWA.
« 1

— • • •
'

iJ3= PRICE THREE DOLLARS.^^»2
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Ontario's Great Mineral Fields

100,000 SQUARE MILES.

"PROSPECTORS, Miners and Capitalists are invited to the great

Mineral Field of Ontario, in Canada, the most promising

ground on the continent for exploration and investment.

The Province of Ontario has a mineral-bearing field 1,000

miles in length, by 100 miles in breadth. Only a small portion of

the territory has been explored.

NICKEL, IRON, ANTIMONY, APATITE,

MICA, COPPER, GOLD, GALENA,

ACTINOLITE, TALC, COBALT, SILVER,

ZINC, ASBESTOS, PLUMBAGO, ETC.

Thousands ofsquare miles ofvirgin ground for the prospector

in the mineral bearing formations, more easily reached by lake or

railway than any other mineral district of the continent.

Important Discoveries made every Season ! Careful and Intelligent Exploration Amply Rewarded ! !

The /yttention of IVliners and Capitalists in /ymerica and Europe is invited.

Mineral Lands are sold by the Government at $2 to $3.50 per acre, or leased with right of

purchase at from 60 cents to $1 per acre first year, and 15 to 25 cents for subsequent years. The

first year's rental allowed as part of the purchase money.

The NICKEL and COPPER mines at Sudbury prove the ore rich and persistent, shafted

to 750 feet in depth, and richest in the lower levels.

Report on Mineral Resources of Ontario, with geological map of the Province (580 p.)

Report of Bureau of Mines, with geological map of the Nickel District (253 p.)

And the Mines Act, 1892, furnished free on application.

A. S. HARDY, o" ARCH. BLUE,
Commissioner of Crown Lands. Director Bureau of IVlines, Toronto, Ont.



PROVINCE OF NOVA SCOTIA.

leases foF Mines of Sold, Silver, Coal, Iron, Copper, lead. Tin

PRECIOUS STONES.

TITLES mm DIBBCT FROM THE CBOWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap, i, Acts of 1892, of Mines and Minerals, Licenses

«ie issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in tjceas of 150 by 250 feet, any number oi which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

Mieas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfekable if the

labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

MINES OTHER THAN
Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissioner

of Public Works and Mines each week day from lO a.m. to 4 p.m., except Saturday,

when the hours are from 10 to I. Licenses are issued in the order of application

according to priority. If a person discovers Gold in any part of the Province, he may

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 1$ miles from Halifax in which to make application at

the Department for his ground.

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotia-

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of

The royalties on the remaining minerals are : Copper, four cents on every unit

;

Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin and Precious

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on apphcation to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY.
^

^— .

inOlT, STEEL 8s GEITEHAL liEETAL MEECHAITTS.

Office : New York Life Building, - MONTREAL, Que.

CANADA IRON FURNACE COMPANY, Limited,

(From the Famous Ores of the Three Rivers District)

Offices : NEW YORK LIFE BUILDING, MONTREAL, QUE.

QEORQE E. DRUMMOND, - Managing Director.

Plants at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

-iv/r A -T^TTTTT A OTTTB, EE,S OI^

H^ILIiO^ID O^E. ^WHEELS
I STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: LACHINE, QUE. Offices: |IEW YORK LIFE BUILDING, MONTREAL.

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
MANUFACTURERS OF

Special Gas(lii9S, &g.

^Oi^i?zs= L^ci3:iisr:E], qtjebeic-

OFFICES: NEW YORK LIFE BUILDING, MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.

Cast lioii Pipes
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THE DOM WIRE ROPE COMPANY, Lxa
MONTREAL

TRANSMISSION AND COLLIERY PURPOSES.
SOLE CANADIAN AGENTS for the

CELEBRATED

V/HEN NEW

MILLER & HARRIS-MILLER

CABLEWAYS,
Also (\opes for Hoisting, Mining, Elevatros, Ship's Rigging and Guys, Etc, Etc.

SOLE CANADIAN AGENTS for the

CELEBRATED

"BLEICHERT"
TRAMWAYS. ^

Send for Catalogue and Estimates to P.O. Box 1942

i5Y0RK|T»EET, DOTY ENGINEERING WORKS,™mjM»
HAVE FOR SALE THE FOLLOWING MINING MACHINERY

One Steam Driven Air Compressor, 16in. air by 24in. stroke, Rand Make
One Steam Driven Air Compressor, Sin. air by lOin. stroke, Rand Make

3 Rand Rock Drills with Columns and Arms
One Air Receiver

One No. 8 Pulsometer, used but short time ; in good condition
;
prices upon application';

Also Hoisting Engines, Double and Single Drums, Coal Conveyors and General Machinery

Dominion Goal Connpany, Linnited.
1*

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEAM, GAS and DOMESTIC COALS of HMEST OUALITY
Carefully prepared for Market by improved appliances, either If.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facilities for supplying Bunker Coals with promptness is unequalled.

-APPLICATION FOR PRICES, ETC., TO BE MADE TO-

J. S. McLennan, Treasurer, 95 Milk St., Boston, Mass,
DAVID McKEEN, Resident Manager,

Glace Bay, Cape Breton.

M. R. MORROW,
50 Bedford Row, Halifax.

KINGMAN BROWN & CO., Custom House Square, Montreal.
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CANADIAN RAND DRILL GO. SHERBROOKE

Mining, Tunneling & Rock-Working Maciiinery

STRAIGHT LINE COMPRESSORS.

DHPLEX, COMPOUND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE CO., Sole Agents

J6 riCTOIlIA SQUARE, MOyXRKAL. HALIFAX nOTBT., HALIFAX. 633 CORDOVA STREET, VANCOUVER.

INGERSOLL ROCK DRILL CO.
FOR MINES, TUNNELS

AND QUARRIES.

STRAIGHT LINE,

DUPLEX & COMPOUND

ROCK DRILLS
AIR COMPRESSORS.

Stone Channelling MaeMnes, Coal Mining MaeMnes^
AND COMPLETE PLANTS OF MINING, TUNNELLING AND QUARRYING MACHINERY.

203 ST. JAMES STREET, MONTREAL-

JEFFREY CflAl Mill MACHIIES
SECTION OF CONVEYOR.

JEFFREY CHAIN BELTING
For Elevators, Conveyors for han"lmg Coal, Ores, &c. Also

Manufacturers of Coal Chutes, Tipples, &c.

OPERATED BY ELECTRICITY AND AIR POWER.

Coal Drills, Motor Cars, Etc, Etc.

COAL SCREENS.

Mines Examined and Estimates Made.

SEND FOR ILLUSTRATED CATALOGUE.

THE JEFFREY MANFG. COMPANY,
)4ewTork Branch, 168 Washington St. COLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.

Robb EngrineeriMgr Company, Agents, Amherst, Nova^Scotia
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USETHE BEST!

TAKE NO OTHER!!

Penberthy Injector,
THE ONLY INJECTOH MADE WHICH IS

ABSOLUTELY AUTOMATIC.

70,000 IN THE UNITED STATES
AND CANADA!

Sold by all large Steam Supply Houses.

Used by all large Traction Engine Builders.

Used by every live, wide-awake steam-user in America.
•%Kr^±t& for -fco

Waterous Buffine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ;
I. Matheson & Co., New Glasgow, N.S.;

Waterous ^''^'''^

^^^^^^^V^ Birch, Kingston; Macdonald & Co., Halifax; McKeough & Trotter, Chatham;

Spratt & Gray, Victoria, B.C.; Robb Engineering Co., Amherst, N.S.; or

PENBEETHY INJECTOH GO., Maaufacturers, "Windsor, Out.

^Address Letters to Detroit, Michigan.'^;
'

# il-ftli iilft> A II I

^ A A A. A. A A

THE HAED r rATEHT PICl; CO. Limited

SHEPFiB-.D, ENGLAND.

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEIVIENT,

OF

mJ PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

Substances.

Will work either wet or dry, and deliver a finished product,

'

Capacity, 3 to 4 tons per hour on Phosphate Rock, to ,2 tons

per hour on Portland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

.JOURNALS IN GRINDING C1IAMBF.R. BALL RJGID <?N SHAFT HAVING BIREf'T

rOS T VE ACTION ON MATERIAL. MINIMUM 1>0WER PliODCOES MAXIMUM AMOUNT

)K RODUOT IT LS ABSOLUTELY GUARANTKET) IN EVERY RESPKCT, BOTH A>* T

OVSTOUCTION AND CAFAOITY. FIRST COST, AVEAB, AND OPERATING EXVE^NSE MUai

LE^rTHAN STAMP MILLS. LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATE-

RIALS WITH POSITIVE SUCCES.S IN EVERY' INSTANCE.

Corresponflence soliciterl, atirt iUustrated fie-

scriptive pami)lilet furnislied on aiiplication to

BRADLEY FERTILIZER CO., 92 State St., Boston, Mass.

W W W W w ^
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POLISHED STEEL SHAFTING .

PRICE LIST.

Nominal
Size of

Shaft.

2

2%

Actual
Size of

Shaft.

Weight
per ft.

Price

per lb.

4^2 cts.

4 cts.

Nominal
Size of

Shaft.

3^

4
4K
5

Actual

Size of

Shaft.

« 1

1

0I 9
2X7
3t5
3fir

4

5

Weight
per ft.

18.91

22.59
26.60

30.94
42.33
53-57
66.13

Price

per lb.

4 cts.

5 cts.

Nova Scotia Steel & Forge Co.

NEW QLASGOW, NOVA SCOTIA.

Every Bar Guaranteed Straight and True to Size

within TiT^inr of an Inch.

BOXING EXTRA AT COST.

Shafts of our Standard Sizes up to 3 inches in diameter we keep in stock, in lengths from 12 to

18 feet, varying by 2 feet.

On orders from stock cut to other lengths, we charge for length from whiuh we cut.
_

Prices for Special Sizes, varying from list of actual sizes given above, will be furnished upo

application. , .

All orders filled as per .Actual Size column unless otherwise specihed.

Prices Subject to Change Without Notice.

This is not Hot Polished or Cold Rolled Steel, and will not spring when keyseated. If your Wholesale

Hardware Firm cannot supply you write direct to the Works, New Glasgow, Nova SCOtia.

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 HOLLIS STREET, HALIFAX, N.S.

^ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., Limited.

PUMPING MACHINERY, IRON PIPES, FITTINGS, «&c., &c.

Call or Write us for Prices. IBLJ^HST'WJ^'IKl^ XT-S-

LMATHESONgE
' "

EhfGlhfEERS

^ Mills

^OLD ^lMlh/Giy[ACHlMEF{Y

RURO foUNDRY &
AachineC?
Engineers
IJoilerAVakcrs*

and Founders

N.S.
Machinery WITH

J LATEST
IMPRQVEWENTS

SpeciftlMixture,Sboes&Dic^^
With thel^EgTl^EcoRD/'WDRLD

Wearing quality unsunjfSsed
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"M" Drill—Hand Power.

Capacity—300 ft. depth.

Removes ifV inches solid core.

DIAMOND DUILLS

PROSPEOTIITG MINERAL LANDS.
The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill tor any kind of formation, hard or soft, in

deep or shallow holes.

The Diamond Drill brings to the surface a solid COre of rock, and mineral to

any depth, showing with perfect aCCUracy the nature, quality and extent of the

ore-bearing strata, and with great saving in time and expeUSC over any other

method.
Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN BV^ACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and
other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill-

Capacity—2,000 ft deptb.

Removes inches solid coRb

ELECTRIC BLASTING
Superior to all c .hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

No. I fires 5 to 8 holes ; weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by JAMES MACBETH & CO
SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Brar-cSi CfSices and EVSag^azines at all Chief Distributing^ Points in Canada.

OTTJ^'V^^ I^O'W^IDEI?, 00., LIDVniTED,
ESTABLISHED 1891.

MANUFACTUHEHS OF DYNAMITE AND THIOLINE,
Dealers in Safety Fuse, Platir{um Fuses, Detonators, and all Blasting Supplies.

PR3NCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

BOILER AND PIPE COVERINGS,
Absolutely Fire Proof.

Lig^ht and Easy to Apply.

Indestructible by heat; will sive

from 10 to 40 per cent, in fuel, and give

dry steam at long distances.

H. W. JOHXS MAXUFACTIJRINO COMPANY,
Sole ManufaetuFers of H. W. Johns' Asbestos Roofing, Sheathing, Building Felt. Asbestos,

Steam Packings, Boiler Coverings, Roof Paints, Fire-Ppoof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &c.

Established 1858. 87 MAIDEN LANE. NEW YORK.
Jersey City, CMcago, Philadelphia, Boston, London.

The Science and Art of Mining

Published Fortnightly. Price 3d.

Has the Largest Circulation ef any Mining Journal in the

United Kingdom.

Specially Interestiog to all Persons Connected with Mines.

The Publishers will send a Specimen Copy to any Miner

on receipt of Post Card.

IFubliftliers :

THOS. WALL & SONS, 27 Walgate, Wigan, England.

Editor : C. M. PERCY, Wigan School of Mines.
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ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR.

THE MONARCH ECONOMIC BOILER
COMBINES ALL THE

ADVANTAGES JBL m

BUILT ON THE /\MERICAN INTERCHANGEABLE SYSTEM.

Light Portable Forms El

—WITH THE-

HIGHEST POSSIBLE ECONOMY.
js. zxr "trr a. ct tr n,e i3

ROBB ENGINEERING COMPANY, LTD. AMHERST, NOVA SCOTIA.

MINING AND MILL MACHINERY.
Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA,
HEAVY VTIHE CLOTH E,inz)3D3i.ES

IN ALWAYS IN

DKiSS, IRON AND STEEL.

ALWAYS IN STOCK

THE MAJOR MANFG. CO
Send Specifications and get Quotations.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Oollars Each.

SAVES YOU BUYING A $500.00 PUMP.
For the following uses

:

For pumping cold water, liquids other than water, and air and vacuum
pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Seodror Catalogue and Price List. QAHTH & CO., HONTEEAL.

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves. Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc.

MILLER BROS. & T
MANUFACTURER.S OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

Wjining and Contractors' Plant, Etc., Etc.

110-120 Hlira STEEET, MOITTBEAL, QUE.
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Ontario's Great Mineral Fields

100,000 SQUARE MILES

"PROSPECTORS, Miners and Capitalists are invited to the great

Mineral Field of Ontario, the most promising ground on thai

continent for exploration and investment.

The Province of Ontario has a mineral-bearing territory

1,000 miles in length, by 100 miles in breadth. Only a small

portion of the territory has been explored.

NICKEL, IRON, ANTIMONY, APATITE,
MICA, COPPEE, aOLD, GALENA,

ACTINOLITE, TALC, COBALT, SILVER,

ZINC, ASBESTOS, PLUMBAGO, ETC.

Thousands ofsquare miles ofvirgin ground for the prospector

Laurentian and Huronian formations, more easily reached by lake

or railway than any other mineral district of the continent.

Important Discoveries made every Season ! Careful and intelligent Expioration A mply Rewarded !

!

The /attention of IVliners and Capitalists in /^merica and Europe is invited.

Mineral Lands are sold by the Government at $1.50 to $3 per acre, or leased with right of

purchase at from 60 cents to $1 per acre first year, and 15 to 25 cents for subsequent years. The

first year's rental allowed as part of the purchase money, should freehold be desired.
^

The NICKEL and COPPER mines at Sudbury prove the ore rich and persistent, shafted

to 750 feet in depth, and richest in the lower levels.

Report on Mineral Resources of Ontario, with geological map of the Province (580 p.)

Reports of Bureau of Mines, the Mines Act, 1892, and the Amendment Act of 1894, furnished

free on application.

A. S. HARDY, o« ARCH. BLUE,
Commissioner of Crown Lands Director Bureau of Nlines, Toronto, Ont.
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If you want

BAGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORBS, &c..

Send to us for Samples and Prices.

Every Quality and size in stock.

Specially strong sewing for heavy materials.

Lowest prices compatible with good work.

We now supply most of the Mining Companies, and those

who have not bought from us would find It to their advantage

to do so.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE

P,ET\Vt.EX

Ottawa and Montreal

6 TRAINS DAILY gEXCEPT SUNDAY. \^

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And all Points EAST and SOUTH.

FAST THROUGH SEIfVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by custom-^ in transit.

FortiJkets time tables and information, apply to nearest tid.et

agent of this company or connecting hne:,.

THE CANADA JUTE OOMPAITY (Ltd.)

17, 19 J<t 21 ST. MARTIN STREET,

MONTREAL.

BUTTERFIELD'S HiNGED PiPE ViSE
MADE IN TU O SIZES.

No. I Holds from o to 2>^^ inch pipe.

No. 2 Holds from to inch pipe.

E. J. CHAMBERLiN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt

PORTABLE DIAMOND DRILL

FOR SALE.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

jkinds of Taps.

-MANUFACTURED BY-

FOR SALE -One Diamond Portable Drill; used

only three months; bought from Fraser &

Chalmers ; all attachments complete.

BOX 385, MONTREAL.

Bupland's Old Dominion Crescent Brand

ClNNAiVSON PILLS
THE ONLY GENUINE

RELIEF FOR LADIES.

BUTTEHriELD Ss CO., ROCK ISLAND, P.Q.

WIRE ROPES

A.SK yotiR Druggist for "Burland's OKI Dominion

Crescent Brand Cinnamon Pii.ls. Shallow rectangular

metallic boxes sealed with crescent. Absolutely safe and

reliable. Refuse all spurious and harmful imitations.

Tn'Mi leceipt of six cents in stamps we will reply by return

iii.iil, -iving full particulars in plain envelope. Address,

BURLAND CHEMICAL CO.

Please me.uion this paper. MorSe Bldg-, N. Y. City.

Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AN]-) PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co., LIE
HAMILTON, CANADA.

STAMPS

!

PHITCHAED & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,

Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK.
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ROCK AND ORE BREAKER
Successors to Doty Engine Works Co., and

John Doty Engine Co., Ltd.

-ixE.A.Tia-vr^FA.CJC-vicmi.s or

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY!
The Gates Gyratory Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.
It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS,:CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogues GATES lEOH WOEKS,
50 P. South Clinton St.,

CH9CAGO, U.S.A.

Bran'ch Offices :

136 Liberty St., New York.
237 Franklin St., Boston.
173a Queen Victoria St., London. E

MACHINERY
Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

BERTRAM ENGINE AVORKS CO.
Bathurst and Niagrara Sts.,

toronto, canada.

Mining Machinery for Sale.

35 H.P. PORTABLE BOILER, STEAM HOIST,
STEAM PUMP, ROCK DRILL, DIAMOND

DRILL AND OTHER MINING MA-
CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

a. L. WOODWOETH, HARHORA, ONT.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the Litest effort of .Stafford's Magazine,
a New York monthly of home and general reading.
The proposition is to send the Magazine one year for

one dollar, the regular subscriptiou price, and in addition
to send each subscriber fifty-two complete novels during
the twelve months ; one each week.
Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers.
Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad.lon, Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford's Magazine,
one year. Your first copy of .the magazine, and your
first number of the fifty-two novels (one each week) which
vou are to receive during the year will be sent you by re-
turn mail. Remit by P. O. Order, registered letter or
express.

Address :

.STAFFORD PUBLISHING CO.

Publishers of

Stafford's Magazine,
P. O. Box 2264. New York, N.Y.

Please mention this paper.

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Pai^er and Pulp Mills, etc.

CHE/\PER, LIGHTER, MORE PLI/\BLE & MORE DUR/\BLE TH/\N DOUBLE LEATHER.

SOLE AGENT FOR
CANADA.W. A. FLEMING,

57 St. Francois Xavier St., MONTRE/\L. - Victoria Chambers, OTTAWA.

ADVERTISE
C)

IT WILL PAY YOU

5n Zbe Canabian .(TftiniriQ IReview.
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John E- Hardman, S-B»
MINING ENGINEER,

I

OXdlk.ci.xxx., Kro-<«ra, SScso-fcia.-

; Can be consnlteii on all matters pertaining to the profession

'

The development and management of Gold Properties a specialty.

' J„. Ii
Ill

!•
il' ill' il :l ' %

J TO USERS OF THE DIAMOND DRILL. ^

1 Diamond Diill Bits set Promptly by an Effici

A ent Man All Work Guaranteed.

"1 Bort and Carbon Diamonds for sale. Same .=

A terms as New York. Prospecting with s-

1 American Diamond Drill at per ^
f foot or by the day. f
_k IICcsRa,e ^ Co.. f-
1 Oi l AW.A. i

•^r-«l|P""!l|Ii>'"i||li'"'Uf'-'*'lll'''"i||l''""l||i'''"llli''"i|||i'""l|l'' |l"""l|i' |l F

G R O S B Y

STEAM . ENGINE . INDICATORS

Catalogues supplied which comprise other trust-

worthy instruments for the Control, Regu-

lation and Economy of Steam.

AGENCY: 7S1 CRAIG STREET, MOXTREAL, Ql'JE

J. T. DONALD,
Assayer and Mining Geologist,

156 St. James St., Montreal.

Analyses and Assays of Ores, Euels, Eurnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. C. CAMPBELL-JOHNSTON
(of Swansea, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Bo.\

40, Vancouver, B.C.

T. D. LEDYARD,
DEALER IN SEINES, acc.

57 COLBORNE STREET, TORONTO.
Specia.l'fcx.esEt :

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS

MINING : ENGINEER.
(Graduate, Academy of Mines, Axchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

E. E. BURLINCAME'S

LABORATORY
E.-tablished In Colorado, 1866. Samples by mail or

express will receive prompt and careful attention.

Gold & Silver Bullion ^^^"elil'^V'&Yiel:
Address, 1735 & 1738 L&wreace St., Cesver, Colo.

C. V. M. TEMPLE
(Formerly President iMegcintic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :

47 ST. GEORGE ST., TORONTO, ONT.

CAN.-iDIAN REPRESENTATIVE :

He.>jrv De Q. Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES I

Lane Gagge & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the

States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF

mU SURVEYING
To commence, students only

need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scrartton, Pa.

LEDOUX & COlViPANY,

0 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened

ana sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particulars!

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

Gr. MIOKLE,
Consulting: Mining Engineer

and Assayer.

SU BURY, ONTARIO.

VT. d© L. BENEDICT, E.M.,
Mem. Am.- Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & IVIetallurgist.

18 Broadway, New York City.

Cahle Address : - - - " Ki arnoleua."

Mines examined and reported on. Will act as pennanl,nt i.or

pecial ailvisine engineer of mining companies.

Special facilities for making working tests on ores.

WM. HAMILTON MERRITT, F.C.S.

Associate Royal .School of Mines, &c.,

MINING ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties.

.ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Roval School of Mines, London—Late Chemist

and Assayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,

ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,
nigojr^raan /\ t.. C-A.jsr.

Asbestos, crude and manufactured. Phosphate, Mica,.

Plumbago, Soapstone, &c.

MICHIGAN K¥1iNlSSlG SCHOOL.
A. Stale School of .Mining Engineering, located in the heart of the

I -ike SLinci-l-r niimnu region, giving practical instruction m Draw-

ing lJlue-)'"iiiiiiiL;, .Mechanics, Mechanism, Properties of Materials,

Graphical >t,aii ^, .\lechanlcal and Electrical Engineering, Shop-

pracu. c \iial\nc.U and I'cchnical Chemistry, Assaying, Ore Dress-

ni" .\l< i.iUui iy, Plane, Railroad and Mine Surveying, Hydraulics,

m'uiiii \lii.cialogy, Petrography, General, Economic, and Field

Geology etc. Has .-summer ^schools in Surveying, Shop-practice,

nnd field Geology. Laboratories, Shops and Stamp Mill well

equipped. I'uitio" free. For Cat.dogues apply to the Director

Houghton, fMich.

2518 &2520/SoTFfEJ?AMEST12^ BAY ST.

BOOKS OF INTEREST
TO

Enffineers, Mechanics, Etc.

Mathematical Instrnments,
Squares, hcales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AN1> STATIONERS.

237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., 0]iposite Xcw

Brighton, Staten Island. Copper Ore, Mallcs, or Bul-

ion purchased. Advances made on consigninents for

refining and sale. Specialty made of Silver-bearing

Ores and Mattes.

SEX.a_. —
INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON,
Treasure G. A. LAND.

Office 37 to 39 Wall Street, New York.

I LLUSTRATED CATALOGUE FREB .

METALLIC ROOFlNGXs
MANUFACTURERS.TORO.h(TO
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H. H. FULLER % CO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

M. BESATTY & SOUS,

HOISTING

ENGINES.

ENGINES

Mines

AND

inclines.

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S RUBBER GOODS,

REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. O. Box 178. '^s Shipments promptly and carefully attended to.

Kcrsc-Coiver Hoisters,

Stone Derrick Iron,

Centri-fugal Pumps,

Dredges, Derricks, Steam Shovels, Suspension Cableways,

AND OTHER CONTRACTORS PLANT.

ANCJUS M. THOM CO., MO?JTREAL.

RUBBER GOODS for MINING PURPOSES
MANUFACTURED BY

THE CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO.

OFFICE 43 YONGE ST TORONTO. FACTORIES AT PARKDALE.
Sfeam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clorhin^ & Boors

KORTHDT. UD.

FOR MINING. ALL CLASSES
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tJMOUt'TEO H\ B. T. A. BELL.

THE OFFICIAL ORGAN
OF

HE GOLD MIIHER'S ASSOC/ATION OF NOVA SCOTIA ,

THE UNITED MINISG SOCIETY OF NOVA SCOTIA ,

THE ASBESTOS CLUB, QUEBEC,

THEGENERL MINING SSOCIATION OF QUEBEC.

'ictoria Chambers, 140 Wellington Street,

Vol. XIII. MAV, 1894. No. 5

Badly Amuck.

The Halifax Colliery Guardian and Critic,

1 its issue for May i8th, contains a remarkable

rticle on the " deposition and treatment of

old-bearing ores "
; remarkable for the intense

jnorance of the writer thus displayed to public

iew and comment.

It is of course well known that the phenomena]

enius who edits that paper knows absolutely

othing about the precious metal ; but he should

now (and if he does'nt it it is herewith pointed out

)him) that the gentlemen representing the gold

idustry in Nova Scotia, cannot possibly be ex-

acted to swallow such mental pabulum as the

rticle referred to without intense intellectual

ausea.

The amount of chemical, geological and met-

llurgical knowledge stored in the brain of the

Titer of this contribution to the Critic is

Imost equal to that shown by Mr. Mark

.nthony in some of his most valuable geological

jntributions to the same paper, and we propose

» treat our readers to some of the choicest

lorsels.

This encyclopsedic writer tells us in the first

lace what the " bottom fact now known about

lid " is, and it is this : that all " original iron

yrites of small grain texture " contains more

r less gold. We can with difificuUy appreciate

le immense satisfaction and relief of all metal-

irgists and gold mine operators at learning at

st the real " bottom fact " about this metal

"lordly appearance." As to the value of

lis " bottom fact " we prefer to leave them

» judge. Then, after a dozen lines of searching

lalysis of the disputed point as to whether

Jld in pyrites is in chemical or mechanical

jmbination, the author discomposes the quiet-

ie following the announcement of his " bottom

ct" by telling us that gold is not only in

jrrites, but is " also in the crystalline or quartz

id composite veins formed during the dis-

•cation and upheaval of rocks."

We have before this called the Critic^s atten-

on to its bad punctuation, and it may be due to

efective punctuation that we here have pre-

sented to us the alternative of " crystalline

"

veins and " quartz and composite " veins. We
frankly have to admit that now we need a

glossary—we are in water too deep for wading

and we cant swim. The authorative way in

which the whole phenomena and causes of vein

formation are grouped into the delightfully

simple and intelligent clause "the dislocation

and upheaval of rocks " leaves us speechless.

The following paragraph deserves to be re-

produced entire :

—

" Quartz that looks like coarse-grained white sugar is a

a good sign, but clear rock crystal quartz, or quartz with

a glassy vitreous lustre, with no grains in its texture, never

holds gold. The granular quartz in veins, badly stained

with iron rust, and full of little sharp-cornered cells with

iron dust in them, is the best prospect, and when this

quartz is in streaks or sheets standing on edge, and inter-

calated between sheets of ail sorts of yellow and

brown minerals, and some sulphides of iron and

copper, all filling up a tein which has masses of brown

spongy iron ore or ' gossan ' scattered over the surface

at its outcrop, then the prospect requires immediate

attention.''

"Sheets of all sorts of yellow and brown

minerals " like tniilerite, sulphur orpimetit,

miinetite and willemite to say nothing of gold,

topaz and yellow diamonds would, we are very

ready to admit, require the most "immediate

attention " possible to give it.

The writer then proceeds to tell us of the

"original home of the gold," and points out

how " comfortably things go on " until the zone

of unoxidised ore is encountered, and that

when the sulphides are " hard, and light, and

sharp cornered, it is more than time for the

mining engineer to cease."

This great truth about the " sharp corners

"

had hitherto escaped our attention ; we strongly

urge our gold mining readers to look sharply

after " sharp corners," to be unremitting in their

attention to these corners, and at the first

sympton of "sharpness" call in a raining en-

gineer immediately.

must admit too that our knowledge of

lithology, hitherto complacently believed to be

rather good, is really trivial and elementary.

For we are told that sometimes " slate beds are

filled with small grains of quartz * * * this

slate being simply an old bed of sand, mud, etc."

Shades of Bischoff and Sterry Hunt ! How
ignorant we mortals be. Listen ye ignoramuses

and learn of " another obscure point in the

history of gold "

—

Another obscure point in the history of gold is that in

the quartz veins, free from sulphur, the gold is sometimes

found in grains, nuggets, sheets or strings, looking as

though it had been melted, leading to the conclusion that

these quartz veins have been reduced by heat from very

siliiotts sulphide veins, or that the quartz has come up

from below in a melted state, and after passing through

sulphides and driving off the sulphur has brought the gold

up with it. Something of this kind is indicated by the

fact that auriferous quartz contains no water of crystal-

lisation, differing in this respect from the crystalline

varieties with shining surfaces or transparent bodies.

Free gold quartz veins, when washed down, yield

gravel diggings containing coarser wash gold than gravels

derived trom sulphide veins.

It would have been very pleasant if the author

of this remarkable contribution had signed his

name to it, for then the suspicion engendered

by the closing paragraph might never have

arisen. The fact is, that the concluding para-

19

graph, advocating the use of dry crushing and

amalgamating, looks suspiciously like the veiled

advertisement of some of the new patent dry

processes, like the Walker-Carter, which are

now trying to force their claims upon public

notice.

The Heavy Metal Trade under the

New Tariff.

Since the last issue of the Review the tariff

has undergone some changes in committee, but

without altering in any material degree the prin-

ciple of the new rates of duty which were first

announced.

The rate on pig iron, etc., has been confirmed,

and in connection with this manufacture in

Canada, it is satisfactory to note that the opinion

of members on both sides of the House was

favorable to its continued encouragement. The

action of the Ontario Government also in its bid

for the production of pig iron in that Province

appears to have met with general approval, and

shows that, apart from politics, Canadians are

now realizing that the manufacture of iron is one

of the natural industries of this country.

As was to be expected, the increase of the

duty on wrought scrap created a good deal of

discussion, but it was shown that the rolling of

foreign scrap into a quality of bar iron, which

was certainly inferior to imported material, was

clearly an anomaly in the iron trade. The price

of bars has not changed since the duty on bar

iron was lowered, showing that internal competi-

tion had been sufficient to keep figures a good

deal below the cost of imported iron. Indeed

it is difficult to see very much money in the

manufacture of bar iron at present prices, but

the mills are now getting some excellent scrap

from the United States at very low figures, and

this, with increased economy in manufacture,

and the prospect of using at an early date

puddled bars made from Canadian iron will

certainly enable them to compete more satis-

factorily with imported iron, and there is no

doubt they will come out all right

The items of wire and wire nails have been

adjusted to the satisfaction of the manufacturers.

In the case of wire, gauges ii to 14 inclusive,

had been reduced to 15%, as these are the

gauges used in the manufacture of wire nails,

the duty on which had been reduced consider-

ably. On the other hand, it was evident that

this was an injustice to the wire drawers, as the

great bulk of their product is used in the manu-

facture of wire nails, and they have certainly not

taken advantage of the difference in duty over

imported wire. It has been settled by these

gauges of wire being rated at 25%, as on the

other sizes, and the duty on wire nails increased

to one cent per pound, which is a reduction of

one-half cent per pound on the rate under the

old tariff. A good deal has been said on the

subject of the low prices for wire nails in the

United States, and there is no doubt that these

have been selling at a basis price of under $1

per keg, but the American basis is a 6 " nail,

with an extra of 50 cents per keg on 3", which
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is the common size used, while in Canada the

extra on 3" is never more than from 20 to 25

cents per keg, on account of the difference in

the list. Taking into account the difference in

the cost of manufacture, owing to the extra

expense incurred in making small quantities, it

cannot be said that the wire nail manufacturers

have hitherto taken any undue advantage of the

protection they enjoyed.

The proposed reduction of the duty on iron

bridges and structural iron work to 30% ad

valorem, from its former rate of x}i cents per

pound, would have told heavily on Canadian

bridge makers, in view of the fact that a con-

siderable part of the material they use, such as

beams, large angles, channels, etc ,
are not at

present made in Canada. This has, however,

been amended by making the duty i cent per

pound, but not less than 30 per cent.

Boiler tubes, which are not made in Canada,

have been reduced from 15 to 7>^ per cent,

while wrought iron pipe 2" and smaller, the

bulk of which is made in Canada, has been

reduced slightly. This is an industry which has

made considerable strides during the past year

or two. The quaUty of Canadian pipe was at

first admittedly poor, but things are now changed

in this respect, and Canadian pipe is generally

placed on the same basis, in point of quality,

with any imported material.

Iron and steel chains have been placed at 5

per cent, for all sizes over 5-16" diameter, a

much needed change, for hitherto the rate was

5 per cent, on all sizes over 9-16" diameter,

while smaller sizes were dutiable at 30 per cent,

as manufactures of iron and steel not otherwise

provided for The ordinary short link coil

chain is not made in this country, and the

change of duty will be welcomed by lumber

men especially, who use large quantities of chain

in connection with their operations.

There is no doubt that under the changes

originally proposed, many industries^ere placed

in a very awkward position, as they were quite

unable to compete with foreign goods. The

abnormal depression in business in the United

States has resulted in large quantities of goods

being thrown on this market, at prices very

much below their actual cost, and it would have

been in the highest degree unjust to manu-

facturers who had invested large amounts in

manufacturing in Canada, to find their capital

suddenly useless, on account of this exceptional

state of affairs. Canada has always been con-

sidered a sort of dumping ground for excess

products from the United State.s, and this is one

thing that must be kept in view in all legislation

on tariff questions.

The changes made in Committee have been

made mainly with a view to correct this state of

affairs, and there is no doubt that when the

Tariff Bill is reported to the House, it will be

more generally acceptable to manufacturers and

to all classes than it promised to be when first

brought down

Nova Scotia Strikes and Arbitration.

A brief reference to two coal strikes in Nova

Scotia may interest students of social economy.

A few short newspaper paragraphs told that the

coal miners at the Joggins and at Springhill had

come out on strike, and were followed by the

announcement that all was amicably settled.

The hardworked clerk or salesgirl doubtless

wish they could improve their positions by a few

days holiday and a refusal to work.

It is stated the miners struck work, and that

shortly after masters and men met amicably

under the aegis of the Secretary of the Provincial

Workmen's Association and parted good friends,

doubtless wondering what the trouble was about.

Without wishing to decry the good services of

the Association's Secretary, the question arises

why could not the parties to the strife have met

and settled their differences without requiring a

third party, and what was the need of a strike at

all?

The Statutes of Nova Scotia contain an Arbi-

tration Act, but as yet no proceedings have been

carried out under it. The formalities of proce-

dure under an untried Act, and the delays inci-

dent to Statute law, are not palatable to parties

who consider that they are in the right, and the

report of the English Labor Commission is in

this line, and their recommendations appear

from the summaries made public to be unfavor-

able to any form of compulsory arbitration. To

no business of the present day does some form

of amicable arbitration seem more essential than

to coal mining. The varying conditions of roof,

coal, etc., their hardness or softness, all present

frequent changes in the wages the average miner

earns. To his mind, intent on his daily toil,

and anxious for no reduction of his reward, the

broader questions of the selHng price of coal, the

costs of puinping, maintenance, etc., are not

presented as they are to the mine manager.

The mine owner has to get the best price he can

for his product against competition in the mar-

ket, and his price frequently leaves a non-

dividend margin. Naturally he considers that

he looses enough when his costs increase and

his margin of profit diminishes on account of

stone partings, etc., without having to pay an

increased price for cutting the coal.

It is reported that the two strikes in question

arose upon this and similar matters, not upon

any general reduction in wages. These points

of difference are those that should be settled

from a standpoint of reason and mutual con-

cession.

Admitting, as is reasonable, that the capital

invested should receive a fair return, the surplus

profit should be shared between the partners in

the enterprise, the capital that provides and the

labor that enriches. It is upon some basis such

as this that the mutual interests of both must be

best provided for. Attempts have been made

in some districts to reach this by means of slid-

ing scales
;
they are, however, more applicable

in large districts having assured markets than in

the small districts of Nova Scotia. ^Official

machinery has been applied in some European

countries for the establishment of tribunals for

dealing with wage questions, and they are found

to work fairly well until a general depression or

increase of price occurs, when drastic measures

are appealed to. What power in the United

States could compel the thousands of miners

now on strike to resume work before they chose

to, even if the fact were undeniable that they

were offered the highest wage possible under the

present conditions of trade ?

The consideration of the question of a fair

day's wage for a fair day's work can be arrivad at

only by both parties considering all the facts

bearing on the price the consumer will pay.

He buys in the cheapest market, and master and

man must fight the cheapest producer or give up

the struggle. For this reason the loss directly

sustained in a strike by companies and men is

often increased at a future date by a loss of*

market, and the joint interests demand that the

laws of reason and common sense be invoked
;

that personal feelings and the British love of

winning in a fight be subordinated to friendly

discussion, amicable adjustment, and the stern

fact that the world will buy the cheapest coal,

regardless of masters' profits and workmen's

wages.

Bloom, Billet and Slab.

One of our readers in the iron and steel

trades writes :
" If it were proposed to define

the terms Bloom, Billet and Slab as such are

now commercially known, would the following

definitions be fairly accurate and expressive?

The expression Bloom and Billet when applied

to iron and steel means such unfinished material

as intended to be re-rolled, the combined

measurement of the width of the four sides of

each being not less than fifteen inches and the

length not exceeding sixty inches. The expres

sion Slab, when applied to iron or steel, mea

such unfinished material as is intended to be r

rolled, the combined measurement of the width

of the four sides of each being not less than fif-

teen inches and the thickness not less than one

and one-half inches, the length to be not less

than twelve nor greater than sixty inches. If in
;|

your opinion these definitions are not fairly
\

accurate, would you be good enough to give us-

|

your ideas on the subject ? " As the matter has \

some importance in view of Tariff changes, we .

took the liberty of referring our correspondent's

enquiry to Mr. C. Kirchoff, the editor of Tk
|

Iron Age, New York, one of the foremost authori-

ties on questions of this kind. Writing undei^

date of 19th, Mr. Kirchoff advises: "In ouJ^

opinion your definition of the expression Blooirt

and Billet is not comprehensive enough. Yo

definition would exclude from the classificati

of Billet all unfinished material intended to

re-rolled less than three and one-half inch

square. Now, as a matter of fact. Billets a

rolled from the initial heat down to one ai

one-half inches square. As a matter of fact, t

dimensions of a Bloom or a Billet overlap a;

depend chiefly upon the character of t
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machinery of the rolling mill producing them.

Thus, we have in this country, mills which on

the blooming train roll down sixteen to eighteen

inch ingots to four inch blooms, the bloom

being really the product of the first rolling on

what is called the blooming train. The majority

of mills, however, do not break down or bloom

in the first rolling to much less than six or seven

inches square, the billet train rolling them down

to four inches or less. You see therefore that a

4x4 piece of steel may be the Bloom of one

works and yet the same sizes may be the Billet

of another establishment. Where the two are

brought together under one classification in one

paragraph and intended to cover the general

merchantable article of unfinished steel intended

to be re-rolled, a very much wider range of sizes

is to be expected. We would place the mini-

mum at one and a quarter inches square, and

would certainly increase the length to ten feet,

instead of five. Your dimensions on Slabs seem

to us also to be too restricted. We would make

them at least twenty-four inches combined

measurement, with thickness not less than one-

half inch and length not less than twelve nor

greater than one hundred inches. Recent roll-

ing mill practice has very largely changed the

range in sizes, as you may observe, and has made

it a good deal easier for the works re-rolling pur-

chased steel to get nearer, to the dimensions of

their finished product."

EN PASSANT.
Mr. George W. Stuart, Truro, the subject of

our portrait this month, has been a prominent

figure in Nova Scotia gold mining for more than

twenty years. A Nova Scotian by birth and

education, he came to the front with the discov-

ery of the Rose I-ode at Montagu in 1879. In

1880 he also prospected in the Salmon River

district and located the celebrated Dufferin gold

mine. The story of the discovery of this property

reads likeapageof fiction andhas been told already

in these columns, (see also Canadiaft Mining

Manual, 1893). The success of the Dufferin

mine, in its protracted litigation as to title, and

in its early years of productive working was

largely due to the ability of Mr. Stuart. His

unremitting efforts during the progress of the

suits ultimately told upon his health, and he was

compelled in 1883, to go to Mexico for a rest.

Genial, modest, and of a warm impulsive nature,

George Stuart has cut out for himself a standing

in the esteem of the gold mining community of

Nova Scotia that is excelled by none. His merits

as a mining engineer are untiring energy, keen

perception, good executive ability and economy

in workings and plant. Mr. Stuart has several

interests in gold mining properties in the pro-

vince, and occupies the position of Manager to

the Caribou Gold Mining Co., Ltd.

We are pleased to observe the Stellarton

Journal giving prominence to a flat contradiction

of the caddish and untruthful story that the re-

cent trouble at the Joggins colliery was largely

due to the new manager's unpopularity with the

men. Mr. Archibald is a capable, experienced

manager, and a gentleman who, though with us

but a few months, has earned the esteem and

confidence of all with whom he has come in

contact.

The annual gathering of the members of the

Royal Society of Canada, has just been held in

Ottawa, and the proceedings remind us that this

remarkably exclusive body bleeds the Dominion

treasury every year to the extent of $10,000.

This seems a big price for the country to pay for

an annual volume of dry-as-dust, doubtless of

value in its way,, but comparatively insignificant

in its practical service to the country. We say

comparatively, for we have in our mind's eye

certain mining organizations which are accom-

phshing good work in promoting the develop-

ment of the resources of the Dominion to whom

the tenth portion of this truly royal grant would

be a boon—but then, as everybody' knows, all

mining men are millionaires, and they do pay

their annual subscription, which the royal pundits

don't. One cannot refrain from reproducing in

this connection the graphic picture given in

Nature by Prof. Tilden, of the productive per-

formances of these organizations. Referring to

his experience with the work of the British

Association for the Advancement of Science, he

writes : "As a sectional secretary I have read

papers (other people's) at three o'clock in the

afternoon to an audience consisting of a vice-

president, impatient to follow the president to

lunch, two reporters who were not listening, and

my wife making signals of distress from a back

bench." As a sectional president I have sat at

the same hour, luncheonless and weary, while a

paper which seemed as long and discursive as

the story of the Ancient Mariner, was droned

forth by the author to an audience of about

three persons fidgetting like the belated wedding

guest. I wonder whether this sort of thing is

supposed to be of any use to anybody ?
"

Mr. J. B. Tyrell is reported to be moving

heaven and earth, metaphorically speaking, to

renew those heroic exploits in the " barren

lands " of which we have all heard so much

from stud-headed newspaper interviews and plat-

form discourses. Perhaps it would'nt be a bad

scheme to send him back to the wilds of Chester-

field Inlet, if only to recover the instruments

and equipment which he abandoned in his

frantic rush from ' starvation ' (sic). At his own

expense, however, as we hardly think the Gov-

ernment can afford to cripple the real work for

which the Survey exists by another lavish ex-

penditure, a fraction of which, if spent where it

ought to be in investigating the geology and

mineral occurrences of our new mining fields,

would be of benefit to the country.

The Geological Survey was never meant to

father budding explorers thirsting for notoriety.

Talking of the Geological Survey reminds us

that the Museum has been enriched by a very

fine series of photographs of our nickel phos-

phate and asbestos mines. Also that Mr. Coat^ij

worth, M.P,, . has asked, the Government to I'

produce a return showing : i.st, what number
j

of its reports have been gratuitously distributi

each year ? 2nd, what number have been sold

each year, and what amount has been realized '

from such sales? 3rd, what number of these

reports for each year, now remain in the Depart-

ment for sale, and at what price they are held.

All of which should produce a discussion that

will be interesting.

The Copper Creek Mining Company has

authorized an expenditure of an additional

$10,000 for further development work on its

property at Point Mamainse, Ont The location

covers about 11,000 acres, and has been well

tested by the diamond drill A shaft now dowRi

300 feet will be continued, and other work will'

be done during the season, which, it is hoped,

will further demonstrate the extent and value of

the veins already cut. The work is under the

the superintendence of Captain Tom Trethevvay

an old experienced miner in the Lake Superior

country.

^
This is what the Murchison Miner says about

mining experts : "We have been asked fo a

definition of an 'expert.' The contract is a big'

one in the face of the varied species rife on this

field. But if anyone wants an idea of mining

experts, let him send a messenger to this office,

and we will supply him with at least ten mining

experts an hour—an inexhaustible supply. But

for the definition. Experts are men who write

lying reports to mislead the public, and the

expert that fails to secure his bit when his

pocket of lies are handed in, is not very smart

in finance, however proficient he may be at

whoppers !

"

The proposed exhibition of Canadian mineral

by the Dominion Government at the Antwerp

exhibition has been abandoned.

Prof. A. P. Coleman, of the school of Prao

tical Science, Toronto, lecturer in assayin

and metallurgy, has, we understand, been del-

egated by the Ontario Government to conduct

a course of lectures in the North Shore region,

for the benefit of the prospectors and miners

of Nipissing,- Thunder Bay and Rainy Rivef

districts. The class will be opened about the

first of June, and the professor will show the

prospectors the simpler methods of testing and

identifying the different species of ore. Each

prospector will be expected to provide himself

with a blow-pipe at a cost of $3.

The Hamilton Iron and Steel Co., Ltd., now

building a furnace at Hamilton, Ont., has, we

understand, contracted with the Philadelphia

Engineering Company of Philadelphia, for the

construction of the machinery and plant. The

contract price is stated to be $360,000.

The Dominion Coal and Coke Co., Ltd., which

has been mining on a limited scale at Estevan,
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in the Souris district, Province of Assiniboia,

produced last winter about 14,000 tons for local

consumption. The management is at present

negotiating for the erection of a briquette making

plant for which the lignites of that section are

admirably adapted.

On the 15th inst. an effort by the Ontario and

Quebec members of Parliament, to have the

coal duty reduced to forty cents was vigorously

opposed by the Nova Scotia representatives and

proved abortive. An alternative suggestion that

a reciprocity clause giving the Governor General

in Council authority to place coal on the free

list in the event of coal being placed on the free

list by the United States Government, also fell

to the ground. The duty must be maintained

if the measure of prosperity that has hitherto at-

tended our Nova Scotia coal mining is to be

continued.

The appeal of the Bell's Asbestos Co., Ltd.,

and the Johnson's Co., Ltd., has been dis-

missed by the Supreme Court. This was an

action en homage taken in the Supreme Court

for the district of Arthabaska, on the gth Feb-

ruarv- 1889, to establish the boundary between

the two companies' asbestos properties. On 30th

November, 1891, this court ordered the homage

to be made according to the claims of the

Johnson's Company, and a surveyor was appoin-

ted to draw a line between the properties. This

was done, and on 9th February, '92, the court

homologated the report of the surveyor, and

condemned the Bell's Company to pay $7,145

in damages for the value of the asbestos which

they had taken from that part of the property

which the court decided belonged to the

Johnson's Company. From this judgment the

Bell's Company appealed to the court of Queen's

bench, and the judgment as to the line was

unanimously confirmed ; but the damages al-

lowed by the Superior Court were reduced to

$3,586.59. From this judgment the Bell's

Company appealed to the Supreme Court, but

the Johnson's Company made no cross appeal

against the judgment reducing their damages

which therefore is finally settled. By the judg-

ment of the Supreme Court recently given the

boundary line as determined by the Supreme

Court of Arthabaska is sustained in favor of the

contentions of the Johnson's Company.

The International Asbestos Mining & Manu-

facturing Company, Ltd., has commenced

mining on its Denholm property, county of

Ottawa, and about 20 tons of good fibre are

ready for shipment. The Company has com-

menced manufacturing at its Newark works

a new design in asbestos steam packing for

which a Canadian patent has Ijeen taken out.

The IngersoU-Sergeant Drill Company is

putting in another 20 inch air compressor at

Westville tor the Acadia Coal Company to

convey power to a pump 4,000 feet down the

slope. We understand the same company is

figuring on the necessary plant to enable Sydney

mines to do away with the use of steam under-

ground.

One R. R. McLeod, who was blackballed

when a candidate for election to membership in

the old Gold Miners' Association of Nova Scotia

vents his spleen, in the Critic, against that or-

ganization, long since merged into the Mining

Society, by objecting to their custom of an an-

nual dinner, and calls it a piece of " recklessness

that seems wedded to the business." The man

who cannot see his neighbour loose the reins

once a year without attributing to him habitual

recklessness is of too narrow a gauge for success

in this world. In other respects Mr. McLeod's

letter has some very apposite remarks, particularly

his reference to the folly of a managing director

of a local mining company, in inaugurating the

starting of a very flimsy mill (upon a very un-

certain mine) with a public 'spread.' But

that he should turn and expose the doings

of his quondam fidits achates, Mr. Gilbert Parker,

the very man who proposed McLeod's name for

membership in the G. M. A. is astonishing, and

we imagine will provoke an " et tu. Brute.," from

Mr. Parker. Nevertheless we are constrained

to say that Mr. McLeod is probably writing of

what he knows to be the truth.

Apropos of this letter, it is unquestionably a

fact, that nine out of every ten failures that have

been made in gold mining ventures are to h&

attributed to ignorant or incompetent manage-

ment. This is true not only of Nova Scotia

but of the other provinces of our Dominion.

And to capitalists who may come in with their

money we would say " choose for your manager,

not a commercial traveller, nor a farmer (who

may think he's a miner), but a man who can

show you proofs of his training and his ability

and his j^^rrm in mining heretofore; and then

you will start with a fair chance."

The I'ictou Development and Mining Co.

owning some 385 areas in Renfrew District,

N.S., has recently struck some very rich ijuartz

in the McLeod lode of the Colonial block.

Specimens shown resemble the rich pockets

characteristic of the Montagu mines. AVork is

also being carried on in the Foundation lode of

the Empress block of areas, and mechanics are

now at work on a scheme for driving the mine

pumps from the water power in the New Haven

property. From present indications Renfrew is

entering upon a period of prosperity which it

has not known for many years.

The Columbia Gold Mining and Milling Co.

Ltd., of Attleboro' and Providence, operating at

Oldham, N.S., have lifted their pumps and

closed their works after expending over $50,000,

and obtaining a gross yield of less than $3,000.

This mine was sold through the efforts of one

Edward Whidden, and the Review for October,

1892, commented upon the property at that

time.

In the same districtthe Rhode Island Company

now have their shaft on the Dunhack vein down

to the 300 foot mark, and propose sinking an-

other 150 feet.

Reports from the Montagu district are to

the effect that quartz coming from bottom slopes

are looking well, and have the appearance that

usually precedes a batch of " nugget quartz."

The Rand air drill plant has now been in com-

mission for some weeks and is giving great

satisfaction.

From Gold River we learn that prospecting

was carried on to a late date last fall by Mr.

T. N. Baker in a large block to the north of the

main workings. Reports coming from the mines

this spring indicate the speedy discovery of a

large and paying lead at an early date.

At Lake Catcha the Oxford Gold Mining Co.

under manager J. M. Reid, is working quietly

but steadily, and the output of gold is increasing.

From latest reports the yield for 1894 will be

double that of 1893.

It is reported that a rich strike has been made

on the property of Dr. Cogswell, in the same

district.

The Harrigan Cove Gold Mining Co. Ltd.

has suspended operations, and Edward Whid-

den has been relieved of the management.

The Wine Harbor district has been
,

very

quiet for some months, but a new impetus has

been given by the starting of work on the old

Eureka property, and the formation of a com-

pany with $160,000, nominal capital to operate

the mines formerly worked by Mr. H. T.

Harding, of Truro. It is proposed to thoroughly

treat the workings of the old and rich " plough "

lead, on both sides of the large fault.

Little is doing at Goldenville. Mr. McNaugh-

ton is reported to have made a valuable find on

the " Springfield " at the eastern end of the

district, but the report lacks confirmation.

The consolidated properties, operated at Fif-

teen Mile Stream, are offered for sale by tender.

It is believed that this is simply a preparatory

step to reorganization, when, if the plan is

successful, operations will be carried on as

before.

The subject of our next portrait will be Mr.

F. A. Halsey, M.E., manager of the Canadian

Rand Drill Company, Sherbrooke, Que.

We are informed that an effort is likely to be

made shortly to treat the taihngs in Nova Scotia.

There are immense quantities of tailings in diff-

erent parts of the province that ought to pay

well for treatment, and although we might not

achieve anything like the wonderful results that

have been achieved in South Africa, we ought to

recover an appreciable quantity of gold which

has been allowed to flow away owing to poorly
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equipped batteries or to special difficulties in the

way of saving fine gold. The Witwatersrand

mines are now getting nearly 40,000 oz. per

month from tailings, and some of the companies

put through many thousands of tons of stuff

every week, and make a handsome thing out of

the 5 dwt. average returns.

The following extract from the inaugural ad-

dress by Professor Arthur Smithells to the

Yorkshire section of the London Society of

Chemical Industry, is one which may be laid to

heart by the various mining companies, and

.should be inscribed upon the walls of the board

roams where mine directors meet. After speak-

ing of the training needed for a duly qualified

chemist, Professor Smithells says:—"To finally

equip him for the difficulties of his post, there

should be in it some model British workmen, a

model foreman or manager armed with his

father's ignorance and who regards your chemist

as a mischievous interloper, and last of all there

should be a principal ignorant of science, but

dimly conscious (whilst distrustful of all that is

new fangled) that there is something in science

that can help him, yet fatally impatient of experi-

ment or investigation. Fortunately there are

business men who can be business-like even on

the question of availing themselves of scientific

help. They will invest their money in a chemist's

brains as they will in a new departure in their

works. They do not simply turn on the steam

and execrate if the machine will not work in-

stantly to the advertised standard of efficiency.

They are content at first with a small or imper-

fect output. But soon by a reasonable regard

to functions and adaptabilities, by giving the

thing fair play, it rises to its reputation and more

than repays the costliness of its early days. It is

precisely thus that a reasonable man treats his

chemist and secures the return on money invest-

ed in the machinery of a trained chemical intelli-

gence."

The principals of the Dominion Coal Co., Ltd.,

have been greatly annoyed by the blatant asser-

tions of the Halifax Critic to be the organ of the

company. The statement, as we have already

pointed out, is absolutely untrue, and the pro-

prietor of the Critic has been notified by the

company that legal proceedings will be instituted

against him if he persists in this reprehensible

conduct.

The Jeffrey Asbestos Mine at Danville, Que.,

has been taken over by J. N. Grfeenshields, Q.C.,

Feodor Boas and others, on royalty, with a view

to ultimate purchase, and a large force has been

put to work within the last few days. The pro-

perty is one of exceptional value, and will be ex-

ploited vigorously during the summer.

ed or are already producing gold, remarks the

Johannesburg Star. Fully 40,000 tons of coal

are being consumed by these mines, at an aver-

age cost varying between 15s. and 20s. per ton

delivered at the mine. It is estimated that

5,000 cases of dynamite are also consumed

monthly, the average price of which it would be

difficult to arrive at. Probably it ranges between

£^ and ^5 per case of 50 lbs. The labor bill,

black and white, must absorb fully two millions

of money per year. The annual outlay in

machinery and stores is difficult to estimate, but

will no doubt range between a half and one

million sterling. The gold output is now valued

at about five millions annually, and the dividends

declared in the same period amount to about

I yl millions from the mines. Great reductions

in the cost of working are anticipated shortly by

a readjustment of the wages question. The

wages at present are unquestionably excessive

for both black and white labor; seeing that

blacks get £z to £a a month, and it costs them

practically nothing to live, and the whites get

£20 to ^30 per month, and it costs many of

them only half this amount to live, under better

conditions as regards board, and with some

companies possibly lodgings also, than they have

hitherto been accustomed to. At most mines,

three good meals are served daily for about 25s.

per week. The coal bill will be reduced by the

introduction of railway sidings, delivering coal

direct in bulk, instead of in sacks, and last, but

not least, the community should shortly profit

largely from fair competition in dynamite being

introduced. Reduction in the rate of native

wages is now receiving attention.

The Danville Slate Co. has a strong force at

work. The output last year was 5,000 squares

and about 2,000 cases school slate. The pro-

duct is, we believe, finding a ready market.

With a view to encouraging investment and

facilitating the development of its iron industries

the Ontario Government has appropriated the

sum of $125,000, to be known as the Iron

Mining Fund. Out of this fund it will pay upon

all ores mined and smelted in the province for a

period of five years from the ist July next, a

bonus of one dollar per ton on the pig iron pro-

duced, but the yearly grant is at no time to ex-

ceed $25,000. Provision is also made for the

purchase of two diamond drills for exploratory

purposes. These are to be operated under

direction of the Bureau of Mines or may be

leased to applicants at a fixed rental, which we

presume will be merely nommal.

lies north of the French river. Lake Nipissing

and the river Mattawa, the price is to be :

—

(a) If in a surveyed township and within

six miles of any railway $3 00

(h) If elsewhere in unsurveyed territory. . 2 50

(c) If within six miles of any railway but

in unsurveyed territory 2 50

(d) If situate elsewhere in unsurveyed

territory 2 00 -

The royalty has also been reduced from three

to two per cent, such charge to be calculated on

the value of the ore, less the actual cost of rais-

ing it to the surface and its subsequent treatment

for the market. But it is important to remember

that this purely nominal impost is not to be

made until after seven years from the date of the

patent or lease.

The price per acre on all other Crown lands,

sold as mining lands or locations, and lying

south of the aforesaid lake and rivers, shall be :

(a) If in a surveyed township and within

six miles of any railway $2 CO

(b) If situate elsewhere i 5°

Within a short distance from Johannesburg

.some 60 to 70 gold mine^l are now being develop-

Some reductions are made in the price of

mining locations as follows : On all Crown

lands, sold as mining lands or locations, in the

districts of Algoma, Thunder Bay, Rainy River,

and that part of the district of Nipissing which

An important provision has also been made

to the Ontario Joint Stock Companies Letters

Patent Act, whereby any mining company may

from time to time dispose of shares and stock at

a premium or discount, and in such manner a&

the directors may seem advantageous to the

company. Clauses are also inserted limiting the

liability of shareholders, regulating the sale of

stock on non-payment of calls, etc.

Altogether, the Government is to be congratu-

lated on having endeavored to meet the require-

ments of the mining industry in a liberal spirit.

The programme fOr the fourthcoming united

meeting of the members of the Mining Society

of Nova Scotia and the General Mining Asso-

ciation of Quebec, to be held under the auspices

of the Dominion Coal Company, Ltd. and the

General Mining Association, of London, Ltd.,

at Sydney, Cape Breton, during the second

week in July, has been drafted, and special

arrangements for transportation of members by

rail and water are nearly completed. The pro-

ceedings will open on Tuesday loth July, and

be continued until the end of the week. The

collieries of the Dominion Coal Company, Ltd.

and the General Mining Association, Ltd. will

be visited, and there will be an excursion by

boat to Louisburg. Visiting members will be

entertained at a public dinner, in Sydney, and

luncheons at Glace Bay and Sydney Mines

are on the tapis. Papers will be contributed

by Messrs. Hugh Fletcher, B.A., Ottawa
; J. S.

McLennan, Boston ; F. S. Pearson, Boston

;

W. Blakemore, M.E., Glace Bay; Thos. Johns-

ton, Glace Bay, and others. Altogether a pro-

gramme of unusual excellence is being prepared

and the attendance promises to be large. Mem-

bers who propose being present should notify

their respective secretaries early. A special

number of the Review, handsomely illustrated,

will give our readers a full account of the meet-

ing and verbatim reports of the papers and

discussions.

The Geological Survey has, we believe, ar

ranged that Mr. R. G. McConnell, will spend

the summer in the Kootenay country investi-

gating the nature and occurrence of the silver-

lead deposits, which are attracting so much

attention just now. This will be good news to

the mining men in this promising new field for^
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beyond Dr. Dawson's report, published before

any of these mines were opened, investors have

absolutely no official data. We are waiting to

hear if the mineral producing regions notably

of the Lake of the Woods and Hastings County,

are to receive any attention this year from the

staff ?

It is certain that the Lake of the Woods

mineral district will receive a deal of atten-

tion during the present year. This district has

been known as a mineral region for many years,

but development, owing to various causes, has

been slow, the greatest drawback having been

the dispute between the Federal and Ontario

governments as to the ownership of the lands and

minerals. Owing to the dispute capital was

driven out and the development of the district

was prevented at a time when considerable

interest had been taken in it. When the dis-

pute wa.s finally settled, interest in the gold

mines revived. Work has been going quietly

on for some time, some valuable properties have

been acquired, and are now in workable shape.

With the opening of navigation a large

number of prospectors and investors have gone

into the new Rainy Lake gold region.

Prof. John Bell, a geologist, familiar with the

mineral territory of West Verginia, in an article

dealing with the coal resources of that state, has

something tosay respectingtheself-styled "mining

expert " which will bear repetition. He writes :—

" In the development of our coal fields, after the

particular coal desired has been located and identified by

the practical geologists, we utilize, as is done elsewhere,

the services of the regular mining engineer. He is

generally a man of scientific attainments in his profession,

indispensable in large mining operations, but usually, and

for good reasons, makes no claim to a knowledge of

geology other than as a science. His business, being to

deal with the airs, gases, drifts, machinery and the prac-

tical working of mines, is necesarily of a nature entirely

different from that of the regular geologist. .Such flam-

ing reports of rich finds as we hear and read about are

often innocently set in motion by so-called ' mining

experts,' from the want of a technical knowledge of the

geological formations. While these men are sometimes

expert at opening coals or minerals which have already

been hy the practical geologist identified and located, yet,

when solely depended upon, their inability to idenitfy the

flora of the coal measures, or to classify the groups and

rocks in the formations from their positicjn and lilhology,

frequently lead to mistakes that result in large waste of

capital. We have an instance of this in the expenditure

by a firm in this state of some $10,000 in useless mining

from having depended on a ' mining expert ' to locate

and identify a seam of coal. He had been unable to

identify the rocks or flora, or to distinguish between sand-

stones and slates occupying different horizons in the

formations, which led to ope.iing a worthless coal in the

barren measures, instead of at the horizon of the ' coking

ven,' which latter they supposed they were on."

wheat producer, the cattle raiser, or men engaged

in any of the other ordinary occupations of life."

Shut down the mines, take off the supply of

gold, and then there will indeed be talk of

"hard times."

A recent issue of the Australian Minifig

Standard gives a description of a hand-power

stamp for quartz crushing, which may prove of

interest to our gold mining readers Briefly stated,

the object of the patentees has been to produce

a powerful and portable single-stamp battery

capable of being easily manipulated by two men,

and possessing the maxiinum of power in com-

bination with minimum in weight. The machine

is strongly built, only weighs 4^ cwt., and is

adapted to the requirements of prospectors

unable to avail themselves of the facilities of

large milling plants. The framing of the ma-

chine consists of wrought iron hollow tubes

clamped together, so as to easily admit the

mortar-box. The two clamps embracing the

vertical columns are light steel castings of girder

section, with central holes for the shafting to

have unimpeded vertical motion. The clamps

are split on the extreme edge, and are loosened

or tightened as occasion may require by bolts

and nuts. The cam-shaft is a light steel casting

clamped to the vertical columns. The shaft is

provided with two fly-wheels with handles, by

the aid of which a rotary motion is imparted to

the cam-shaft. The mortar-box is of steel, the

upper portion carrying the punched plate,

through which the crushed ore passes.

The smelter returns of the 40 ton shipment

sent by the Hall Mines, Limited, to Denver,

show go odd ounces silver and 11 per cent,

copper. No report has been received yet of

lot sent to Swansea.

Mr. F. J. Carrel who has been representing

the Selby Smelting and Lead Company of San

Francisco, in the Slocan district, B.C., was found

dead in his bed at the Spokane Club on 30th

inst.

Fifty-three car loads of ore from the LeRoi

Mine, TrailCreek, B.C., are reported to have given

$54 gold per ton. A new hoisting and pumping

plant is being put in.

Mr. W. J.
Goepel has been gazetted Gold

Commissioner for the -Nelson Division, West

Kootenay, B.C.

At all times the annual report of the directors

of world's greatest copper mine—Rio Tinto is

of interest. The bare figures indicate the size

of the undertaking, besides which they demon-

strate that this mine can be made to pay, almost

irrespective of the price of copper. The quantity

of pyrites extracted during the year was, for

shipment 477,656 tons, and for local treatment

854,946 tons—of an average copper content of

2-996 per cent. There were invoiced to con-

sumers in the United Kingdon, Germany, Bel-

gium, and the United States 469>339 tons, or

33,581 tons more than in 1892, and that excess

would have been greater but for the coal strike

in England last year. The production of copper

at the mines last year was 19,990 tons, and the

copper in the pyrites shipped was 11,964 tons,

making the total copper 3i,954 tons. There were

sent to market 18,858 tons of refined copper,

and 11,265 tons of copper in pyrites, giving a

total of 30,123 tons. The reserve heaps of the

company now contain 101,867 tons of fine

copper, which stand in the books at £s os. 6d.

per ton. At that price it is quite clear the com-

pany can sell copper at figures entirely out of

the reach of any other mine in the world.

The Hall Mines, Limited, is equipping its

Silver King mine with an extensive mining

plant purchased in Chicago.

The Victoria Gypsum Mining and Manu-

facturing Company has resumed work at its

Port Bevis quarries. Cape Breton.

An American writer has something very per-

tinent to say upon the too frequent association

of the terms mining and gambUrtg. " Mining is

not a gamble," he says. " I denounce the ex-

pression inapplicable to any such legitimate

business as mining. No business ought to be

considered so safe or so profitable as mining.

And the time will come very soon when mining

will not be called gambling, but when the miner

will have as good credit as the fruit grower, the

Mr. E. B. Haycock, Ottawa, who has been

quietly opening up his various gold properties

on the DuLoup, during the past two seasons, has

resumed operations with a good working force.

The veins so far opened have proved to be

large, yielding respectively by mill tests 11)4

dwt., 1$}^ dwt, 19 dwt. and 22 dwt. per ton.

The alluvial ground, also being worked by Mr.

Haycock, has been sufficiently encouraging to

warrant more extensive development during the

summer. A number of capitalists have their

eye on the Chaudiere gold district just now, and

it will be strange if mining on a larger scale than

hitherto is not done very soon.

A circular letter from Richard Baker, Sons &

Co., London (Eng.), gives the requirements of

the British mica trade as follows : That the plates

or sheets should be smooth and flat, of even and

uniform thickness, not ridged, wrinkled or buck-

led, but perfectly sound and free from cracks and

flaws, not cross grained or striated, and what is

indispensable, should split easily without tear-

ing ; there is little or no sale for plates smaller

than seven inches in length by three in width,

they may be any thickness or shape, but smooth

well trimmed edges are preferred, color is imma-

terial, they may be white, ruby, amber, green,

black, spotted, or stained ; these are all useful

for manufacturing purposes, but plates entirely

free from color when split are most valuable, the

largest, soundest plates increase in value accord-

ing to sizes, except that beyond about fourteen

inches square, the demand is somewhat slow.

Where labor is cheap, the mica should be clean-

ed, split and trimmed where found, and packed

in boxes not exceeding fifty pounds in weight.

When taken from the surface, it is usually de-

composed, weather-stained and of no value;

what is required must be prepared in a merchant-

able shape, and this cannot be done without

systematic mining, when the loss in weight from

inferiority, striated and cross-grained slabs will

probably range from fifty to ninety per

cent. Stained, unsound and cracked sheets

are saleable, according to the extent Of
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their stains and unsoundness ; these should not

be packed or mixed with sound plates. Mica

should not be cut into square or rectangular

plates without previously ascertaining sizes re-

quired or the mode of papering and packing want-

ed by buyers
;
nothing smaller than 2x3 inches

in cut mica is saleable. A vast amount of rub-

bish called mica has recently been received in

London from Australia, selling from threepence

to five shillings per cwt.

Enquiry failed to confirm a story which has

been going the rounds in Ottawa of a cash sale

of mica aggregating $15,000. The market still

remains quiet. Some improvement in the quan-

tities shipped from the Ottawa County mines is,

however, noticeable.

The official returns of the output of the Lake

Girard Mica Mining System, whose headquarters

are at Ottawa, will be of mterest. The figures

are given from the commencement of operations

to August last year, when owing to the business

depression and consequent cessation of demand

for mica, operations were suspended on most of

the properties operated by the System :

—

Lbs.

Total from June, 1S91, to Dec. 31st, iSgz.-. . 288,000

Total from Jan., 1892, to Dec. 31st, 1892 2,454,448

Total from Jan , 1893, to July 31st, 1893 i)909,S62

Total block mica as raised from the shafts. . 4,652,010

The following table gives the exports of petro-

leum from Petrolea, Ont., for the first 4 months

of 1894, compared with those for the same

period in 1893 :

Crude.

—1093—

Refd.
Crude
Equiv.

/

Crude.

1094

Refd.
Crude
Equiv.

Jan .

.

23,671 28,834 96,756 25,575 32,605 107,087

Feb.. 22,905 19,809 77,070 20,295 22,355 76,182

Mar.

.

17, 891 22,405 73,903 i6,935 17,490 60,660

Apr . . 12,542 15,145 51,704 15,125 19,335 63,463

Parliament on ist inst. reduced the import

duty on illuminating oil from 71 "5 to 6 cents per

gallon, and that on crude, fuel and gas oils,

when used for other purposes than refining, from

to 3 cents per gallon.

If the Nelson Hydrauhc Mining Company

makes a success of its venture on Forty-nine

creek, an impetus will be given hydraulic min-

ing that can only result in the expenditure of

hundreds of thousands of dollars in opening up

ground in southern Kootenay. The company

has made no parade, but within four months has

expended over $10,000 in plant. Water is con-

veyed to the ground through 1,500 feet of ditch,

2,600 feet of flume, and 1,100 feet of steel pipe

ranging in size from 19 inches to 11 inches.

Five hundred feet of sluice-boxes have been put

in and three giants purchased. At present ten

men are at work on the waste ditch. Within a

week everything will be in readiness to begin

sluicing.

"A forge manager," says the Ironmonger, "re-

ceived a somewhat novel application the other

day for an advance of wages. The request was

put into rhyme, and the point lies in the fact

that the author's work is to superintend the

puddlers, and see they do justice to the iron.

He is an old puddler, past his ordinary work,

and a little more respbhsibility has been thrown

upon him through the rather sudden death of

the foreman under whom he worked. Here are

the verses verbatim et literatim :
—

" Sir,—It always makes me feel so sad

When I see the iron shingle bad,

But when the iron works nice and kind

None of us have no fault to find.

Sir, my duty I will try to do.

And melt the iron till blaze comes through.

If the iron will not shingle well.

The cause of it, sir, you can tell.

One word, please, sir, I wish to say.

For twelve long hours I'm here a day ;

My wages, sir, are rather small

—

Scare eighteen bob, sir, that is all."

The owners of the Noble Five group, in Slo-

can district, B.C., have let a contract to extend

the Bonanza King No. 2 tunnel 50 feet. The

tunnel is now in 240 feet. " Jack " Hennessy

was awarded the contract at $11.50 afoot. No.

3 tunnel on the same mine is in no feet, the

face showing 7 feet of vein matter, from which

assays as high as 140 ounces silver have been

obtained.

The new international shipping pier being

constructed for the Dominion Coal Company at

Sydney, C.B., is rapidly nearing completion.

Its entire length is 1,200 feet, width 94 feet,

height above tide, 32 feet. There are two grades

each I foot to 100 leading down to the end of

the pier, this being just sufficient to allow of the

cars running down on the side by their own

weight, and at the same time giving them no

greater impetus than will allow of the controlling

of six cars by one man. The third grade, the

middle one, upon which the empties return, is 12

feet to TOO, which gives these cars a velocity of

twenty miles an hour at the rear end of the pier

proper this being sufficient to carry them nearly

a mile back on the grade to within a few feet of

the switch. There are to be two towers by

which the whole contents of a car, six tons, will

at once be convej-'ed to the hold of the vessel in

a shovel of two sections, which, when at the

bottom of the vessel, operate and discharge

their contents. Full details of this work accom-

panied by suitable illustration, will be given in

our July number.

Some interesting details indicative of the value

of the ores of the Kootenay country, B.C., are

given in a sketch in the Nelson Tribu?te, of the

No. I mine, near Ainsworth. The mine was

discovered in 1888, and passed through various

hands before it was acquired by Howland

Stevenson. In June, 1893, he commenced work

cleaning out the old shafts and levels, and on

August I St made his first shipment of 31 tons,

which sold at the Tacoma smelter for $2,688.85

;

on September 26th a 30-ton shipment sold for

$2,385.65 ; November ist, 20 tons yielded

$1,459.79, and on November 25th, 12 tons net-

ted about $1,000. At this time all shipments

were suspended as it had been demonstrated

that the ore could be more profitably worked by

the erection of a concentrating plant. Up to

this time three carloads of the ore shipped had

been concentrated at the mine by hand jigs.

This product ran respectively, as follows ::

253 7.10 ounces silver, 5 2.10 per cent lead,

28 6.10 per cent silica, 10 per cent zinc; 368

ounces silver, 7 8.10 per cent lead, 27 per cent

sihca, 17 per cent iron, 12 per cent zinc ; 266

ounces silver, 5 3.10 per cent lead, 26 3.10 per

cent silica, 16 per cent iron, 14 per cent zinc.

A general concentrating test was made on 12

tons of ore shipped to Bossburg, Washington,

and run through tbe concentrator at that place.

This ore assayed before concentrating 49 ounces

silver. The 12 tons of crude ore yielded 2)4

tons of concentrates, which assayed 197 ounces

in silver per ton, and showed a saving of 80 per

cent of value contained in ore. At this point

Mr. Stevenson sold his interest in the lease to

Messrs. Bright and Braden, who with Messrs.

Carter and Clark are the present owners. These

gentlemen immediately purchased the Bossburg

concentrator and shipped it to Ainsworth. Its

capacity is 60 tons crude ore per 24 hours.

During the summer months the works will be

run by a Pelton wheel, steam power being pro-

vided for the winter. The water power is taken

from Cedar creek through a flume 1,500 feet in

length, which carries 250 inches. The fall from

the penstock to the' wheel will be 169 feet.

There are now on the old dumps 6,000 tons of

concentrating ore, which will run seven into one.

Blocked out in the mine ready for stoping there

are about 2,000 tons more. The only serious

feature about this enterprise, is the fact that all

machinery is second hand, which, under the

most favorable circumstances, can not be ex-

pected to be as satisfactory as new machinery.

However, the first venture at concentrating in

Kootenay will be watched by mining men in

general with interest.

A statement by Sir Henry Tyler at a recent

meeting of the Grand Trunk Railway, that " Sir

John Thompson, adopting the pledge of the late

Sir John Macdonald, had assured Mr. Seargeant,

General Manager of the road, that if the United

States removed the duty on coal, Canada would

do the same," was promptly challenged and re-

pudiated by the Premier in a statement made in

the House. The duty, no matter what other

countries may do, should not be disturbed.

In an interesting article dealing with silver

and exchange, the Times of India anticipates a

great falling off" in the shipments of silver to

India. "In future," says that journal, "silver

will scarcely be imported except for the purposes

of art, hoarding, barteri-ng, and possibly for illicit

coining. The quantity that will be absorbed in

the arts can hardly be large enough to interfere

seriously with the sale of Council Bills. As a

bar of silver weighs nearly 85 lbs., it cannot be

taken to an up country railway station without

attracting attention, so it will not suit the party

intending to bury it underground to expose his

wealth to his neighbors. It may be asked why

he should not have his bar cut into pieces before
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taking it away from the Presidency town ? The

reply is that a bar which is cut up when put on

the market fetches less than an entire bar, and

as by settlement regulation the bar must be of

nearly 2,800 tolas, the purchaser cannot resell at

a considerable profit if this metal is cornered."

This places difticulties in the way of hoarding

the uncoined metal. As for the illicit coiners,

the same authority says that they generally do

their work by hand, and although expert enough

at turning out imitation mogul and other native

coins, they cannot imitate the milling of the

rupee. The danger from this source would

<eem, therefore, to be rather less than was anti-

cipated.

The advance sheets of the second volume of

Rathwell's Mineral Industry'' quote the pro-

duction of asbestos in the United States for 1893,

at 1 20 short tons of a value of $6,000 as against

100 tons valued at $5,000 in 1892.

The adjourned annual general meeting of the

members of the Asbestos Club, was held at

Black I^ke, Ont., on 25th inst., when the officers

and council for the ensuing year were elected.

The following has being going the rounds of

the Canadian press :

—

" It has been ascertained that in the extraction of nickel

from the matte a very valuable constituent is lost, and it

was probably for this reason that some experiments made

in the United States seemed to indicate that nickel plate

was not likely to turn out in point of strength quite as

successful as the original inventors anticipated. The

.American Government, however, sent an expert metal-

lurgist to Germany, where for some six months he studied

the processes there employed for the production of nickel.

His investigation resulted in the discovery that to obtain

the highest quality of nickel, it is necessary that it be ex-

tracted directly from the ore and without the intermediate

process to which all along it has been subjected on this

continent. .So satisfactory have been the results under

the new process that the government at Washington

recently obtained from Congress an appropriation of

$300,ocx) for the purchase of a suitable site, and it is said

to be their intention shortly to erect works for the treat-

ment of ores by the direct niethod, at a cost of probably

a million dollars. In all probability the works will be

located, as slated, near the international Iwundary, since

the supply of ore must be drawn direct from the Canadian

nickel deposits. This action of the United .States

government is taken in mining circles to indicate an

immense revival in the very near future of the nickel

mining industry in the Sudbury district. Tests made

recently with plate composed in part of nickel produced

by the new process have been so satisfactory that there

can be no doubt that the authorities at Washington con-

template its extensive use not only for the armour of war-

ships but for the strengthening of land fortifications as

well. It may be remarked in this connection that another

and perhaps even more extensive use for nickel-steel is in

a fair way of being opened up by its employment in the

manufacture of nickel-steel rails. Improvements in the

construction of locomotives, both for /Specd and power

have all along tended to increase the weight of the engine,

and it would seem as il the only solution of the difficult

problem of a more substantial rail than that produced by

the EJessemer proce.ss, lies in the utilization of nickel-steel.

It is expected that with this material a rail can be pro-

duced as mmch superior in strength to the steel rails now

in use as are the latter compared with the iron rails which

they superseded only a few years ago."

An enquiry regarding the above was sent to

the head office of the Canadian Copper Com-

pany at Cleveland, the largest producers of nickel

in the Sudbury district, with a view to ascertain-

ing the truth of the remarkable statement.

Here is the reply under date of 21st inst. "We

know nothing about this except what we have

learned from the article, but will immediately

endeavor to procure authentic information about

this and inform you. At the same time we

have no hesitancy in saying that we think some one

has been working his imagination, for we do not

think our Government contemplates embarking

in an industry of this kind ; and further that

there is no royal road to the manufacture of

refined nickel as suggested in the article."

Mr. Byron N. White, one of the principals of

the Byron N. White Company, operating the

Slocan Star, Slocan District, B.C., reports work

at the mine as follows: "Three tunnels have

been driven and a fourth is going ahead rapidly.

In these the ore veins had been struck with un-

varying richness and increasing width. The lode

averages 1 2 feet, with heavy companion ledges

of concentrates. A fifth tunnel is to be started

500 feet lower down the mountain. Hugh

Mann has completed his contract of hauling

1,000 tons from the mine to the store house at

Three Forks, whence it will be shipped over the

N. & S. R."

The Tacoma Smelting and Refining Co. last

week received 53 car loads of ore from the Le

Roi mine on Trail Creek, B.C. The ore carries

four ounces of gold, six of copper, eight to ten

of silver and 35 per cent, of iron, with no

galena. It is excellent for smelting. Manager

I. M. Payton says that the company will pro-

bably ship $1,000,000 worth of ore to Tacoma

this season.

The s:itisfactory result of the 36 hour clean-up

by the Americ an company operating below Yale

of some 1 7 ounces of gold, .serves to prove Dr.

Dawson's assertions, that the richest deposits of

gold would likely be found in that vicinity owing

to the widening of the river after passing through

the canyons above. That Yale will again be-

coiTic an active mining town there now reinains

no doubt, and both American and local capital-

ists have secured every foot of available mining

ground, both in hydraulic and deep workings.

Much interest is being taken in the develop-

ments of the Prince Albert Flat Hydraulic Co.,

situated a few miles below Yale. This company,

although not one year old, are decidedly in the

lead, their object being to hydraulic out the old

river bed, which appears to have changed its

course at that point. They are at present en-

gaged in running an open cut some 60 feet in

depth and 400 feet long, to run off their tailings,

and will in a short tiine be into their pay ground.

This company enjoys all the natural advantages

for hydraulicing, having ai3undance of water and

a comparatively light ground. It is expected

that with the addition of another inonitor, which

they purpose putting in, they will make good

returns.

The Kaslo Smelting and Reduction Com-

pany, Limited, is the designation of an

organization of New Kaslo citizens, to erect

smelting and reduction works there. D. C. Mc-

Gregor, W. O. Clymo, J. L. Retallack, Byron

White and G. O. Buchanan, are to be the incor-

porators of the concern.

The Consolidated Kansas City Smelting and

Refining Co., of Salt Lake City, U., has a repre-

sentative in the Kootenay country buying ore.

Fifty-six tons of ore from the Washington

mine, Slocan, B. C, valued at $6,720, was

shipped last week. The total shipments for the

month amounted to 1,199 tuns, valued at

$69,680.

Letters from Florida indicate that the phos-

phate industry of that State is in a very bad

way. Some of the large mines have closed

down and inany others are contemplating the

same action. The present market price of 8d.

per unit on the basis of 75% minimum bone

phosphate and 3% ma.ximum iron and alumina

is altogether ruinous. Those who even get their

t-noney back are the fortunate few. In the words

of our corre-spondent " the state of the industry

is best represented by the word chaos."

A dividend of 3 per cent, for the year 1893 is

recommended in the report of the New Van-

couver Coal Mining and Land Co., Limited,

which will leave ^1,303 to be carried forward.

"The net output for the past half year was

179,675 tons, making a total for the year of

409,696 tons. The sales for the past half year

were 177,231 tons, making a total for the

year of 407,869 tons. The market has continued-

duU, and prices have not improved.

The following new companies were registered

during the month to operate in British Colum-

bia : The North Star Mining Co., Ltd. ; author-

ised capital $100,000, in shares of $100; head

office, Vancouver. Directors : J. M. Browning,

E. P. Davis, and C. B. MacNeill
;

operations to

be in the East Kootenay district. The Canadian

Pacific Mining and Milling Co., with head-

quarters in the city of Minneapolis, U.S.A., and

a capital of $100,000.

After carefully studying the question as to

whether gold nuggets "grow" by the deposition

of gold from solution. Professor A. Liversidge,

of New South Wales, finds that, while lumps of

gold can be artificially produced in this way,

those of nature in alluvial diggings have been de-

rived from gold bearing rocks, and rounded by

abrasion.

The advance sheet, summarizing the mineral

production of Canada for the year 1893, has

been issued by Mr. E. 1). Ingall, M.E., chief of

the Division of Mineral Statistics, Geological

Survey. The figures given are incomplete in

inany respects, but are published subject to re-

vision, which will be made in the annual report

of the Division. The totals so far published

indicate a production of a value of $19,250,000,

as follows :

—
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Metallic minerals $4,582,166

Non-metallic 10,922,034

Structural materials 3A^9>257

Products not returned (estimated) . . 276,543

Total $19,250,000

Excerpted from the above we find :
Copper,

$875,864; gold, $927,244; iron, $298,018; lead,

$80,996; nickel, $2,076,351; platinum, $1,800;

silver, $321,423; zinc, $470; asbestos, $313,806;

coal, $8,422,259; coke, $61,078; felspar, $4,5^5;

petroleum, $834,334; phosphate, $70,942; mica,

$69,622; pyrites, $175,626; salt, $195,926; soap-

stone, $1,920; gypsum, $196,150; manganese,

$14,458; precious stones, $1,500; natural gas,

$366,233; ochres, $17,710; fireclay, $700; grind-

stones, $38,379.

The output of the Joggins Colliery is about

400 tons per day. A new lift is to be sunk at

No. II, which will carry the slope down to 2,700

feet, its present depth being 2,300 ft. The coal

to the deep is said to be improving, and the clay

has thinned down to 20 inches. Three hundred

persons are on the pay sheet.

Further evidence of the Halifax Critic's ignor-

ance of all that pertains to Canadian mining

affairs is to be found in its last issue, where it

informs its rapidly diminishing circle of readers

of the doings in Ontario of what it calls the

" Enghsh Fertihzing Co." and the " Canada

Plumbago Co." Needless to say no such com-

panies exist. Possibly the items may be intend-

ed to refer to the work being done in Quebec by

the Phosphate of Lime Co. (Ltd.), and the Wal-

ker Plumbago Mining Co. As we expected

from one so adept in the use of the scissors, due

prominence is also given, without credit as usual,

to the clipping from the daily papers containing

that sensational nickel yarn, repudiated as a

myth elsewhere in this issue. The reductio ad

absnrdum is reached, however, when it gravely

announces the startling discovery of gold at

Brandon, Manitoba ? This erratic, irresponsible

and unreliable sheet certainly maintains its mon-

umental reputation for idiotic utterance.

The first shipment of baryta from the pro-

perty now being opened on McMullen's Island,

near' Port Arthur, was made to Duluth this

month. The deposit is said to be large.

A meeting of the shareholders of the Middle

River Alluvial Gold Mining Co., was held at

Pictou, the 1 6th inst., when the following

directors were appointed : Capt. Watt, Dr.

Wright, A. D. Ross, E. G. Treen, G. W. Eraser,

G. G. Copeland, of Antigonish and Jas. Mc-

Leod, of Westville. The company is incorpor-

ated and was to commence work about the ist

instant.

Application for charter of incorporation under

the statutes of Nova Scotia, is made by the

Wine Harbor Gold Mining Company Limited.

Authorized capital, $160,000. Directors : T. G.

McMullen, A. S. Archibald, H. T. Harding of

Truro, and Jas. T. Kirkpatrick, of Shubenacadie.

The property is at Wine Harbor, N.S., and the

promoter is understood to be Mr. H. T. Hard-

ng, of Truro.

The following table shows the number of

acres of mineral lands sold in Ontario, and the

prices realized by the Ontario Governinent there-

from, during the past seven years :

—

Amount of

Year. Acres sold. Sales.

1886

21,460

$30,125

1887 ,

27,098

46,629

1888

33.174

62,620

1889

30,226

55,828

1890

41.462

78,085

1891

45.594

89,207

1892 5.440 13.366

1893 3.625 10,141

The Coal Trades Journal, in a recent issue,

contains a long article on the coal trade of

Winnipeg. The past season, it says, has been

much milder than the average, and the sale of

coal has suffered accordingly. There have been

shipped of Pennsylvania antharcite to Winnipeg

and tributary territory, 27,000 tons, the greater

proportion of which comes via Fort William.

In addition to this coal the Canadian antharcite

coal from Antharcite, 917 miles west of Winni-

peg, has become an active competitor with the

United States article. The rate over the

Canadian Railway for the 917 miles is $5, with

a substantial rebate, while the rate from Fort

William for Pennsylvania coal is $3 net for 423

miles. It is estimated that there have been

shipped this season 18,000 tons of native coal,

7,000 of which were consumed in Winnipeg.

The Alberta Railway and Coal Company,

with mines at Lethbridge, mine a large quantity

of " Gait " coal, which has almost entirely taken

the place of United States soft coal as a steam

producer. They ship largely over the Great

Falls and Canada railway, way to points south

of the boundary, and it is estimated their ton-

nage to Montana is 25,000 tons; to points west

of Dunmore, the junction with the Canadian

Pacific railway, 5,000, and to points east of

Dunmore, 15,000. This is exclusive of the coal

they sell the Canadian Pacific railway, which

will reach 60,000 tons. In addition to this, the

Canadian Pacific railway brings to Fort William

for use east and west of that point 11,000 tons

of Pittsburgh soft coal.

Our remarks elsewhere respecting the sen-

sational nickel story have been confirmed by a

further communication from Mr. H. P. Mcintosh,

Sec-Treas. Canadian Copper Co., Cleveland,

Ohio., received just as we go to press. He

says :

—

We have to inform you that we referred your inquiry to

Com. W. F. Sampson, Chief of the Bureau of Ordnance,

Washington, D.C., and to-day are in receipt of his reply

as follows :
—

" Referring to your letter of tha 21st instant : So far

as this Bureau is informed, no such action as that des-

cribed in the clipping from the " Toronto Empire " has

been taken, nor has the Government in contemplation

anything of the kind."

We regret to hear that owing to the depressed

state of the phosphate market the British Phos-

phate Company, Limited, have decided to

suspend mining operations on the River Du

Lievre for the present. They are therefore dis-

posing of a large quantity of well selected

mining machinery and plant (see advt.) which

from personal knowledge we are able to state is

in first-class condition.

CORRESPONDENCE.

Importation of Mining Machinery.

The Edtior:
^

Sir,—We have read the leading article of your January

impression with astonishment. We are wholly unable to

understand why an article in the Canadian Manufacturer

should be made a text for a broadside attack upon
Canadian manufacturers of mining machmery, or for,

flings and sneers at their products. We have done noth- ,

ing to merit such treatment, but on the other hand, we
have seen protection entirely swept away from us, and in

our own judgment, have been as meek as Iambs under

the process.

Under the construction of the Mining Machinery Act

which has prevailed, mining machinery manufacturers

have no protection whatever, and this it is idle to deny.

If every American or European mining machine bearing

a different name plate from those made in Canada is to be

admitted free, it is simply puerile to claim that Canadian

manufacturers are protected. As to the wisdom of this

course in its relation to the welfare of the country at

large, we will not argue, but the fact no candid man can

fail to see. Meanwhile, we are taxed upon every pound

of material that enters our products, and upon every pound

of coal that goes into the cupola or under the boiler, and

we are thus taxed for the benefit of Canadian mining

interests. Under these circumstances we believe we have

a substantial grievance.

We say here, as we have always said, that what we
beheve to have been the intent of parliament in passing

this Act, has, and always has had, our cordial sympathy

and support. We say freely and frankly that if the

miners of Canada cannot supply their legitimate needs at

home, they should be allowed to supply them from

abroad, without being taxed in doing so, but we do not

believe they should be allowed to import free of duty any

machine they see fit, provided only it bears a different name
plate from those made here. On this point you differ

from us, but we have no quarrel with you for this or any

other difference of opinion. Our count against you is,

that without cause you have deliberately endeavored to

discredit our products, and to excite opposition to us

amongst our customers.

Your statement that Canadian miners prefer to buy at

home because of convenience of inspection, is simply a

manifestation of ignorance. Not one in twenty of our

machines is ever inspected before shipment. Our goods

are bought on the makers' guarantee, which would indi-

cate that Canadian miners have some confidence in us,

if you have not. Your talk about our " easy profits " and

"abundant custom " is rubbish, and again shows ignor-

ance of the facts.

While we have never hesitated to express our views re-

garding the construction of the Tariff Act, we have care-

fully and consistently refrained from entering upon any

controversey over it. We recognize that the miners are

our customers, and, we believe, our friends, and we have

considered that their good will was worth far more to us

than any concession that might be obtained after acri-

monious controversy. This, as we believe, enlightened

and liberal policy, will however, come to naught, if such

articles as the one opening your January impression are

to continue.

We have thus refrained from controversy in the past,

and it is not our purpose to enter upon it now. What-

ever you may say, we shall pursue the subject no further,

but as patrons of your paper, we ask you to publish this

remonstrance in your next impression, and with it, a re-

traction of the reflections upon us and our products.

(Signed.) The Jenckes Machine Co.

S. W. Jenckes.

Ingebsoll Rock Drill Co. of Canada,

E. W. Oilman, Sec. and Man.

Canadian Rand Drill Co.,

F. A. Halsey.

Miller Bros. & Toms.

The Northey Manuf't'g Co. Ltd.,

H. S. Pell, Secy.-Treas.

John Bertram & Sons.

[We cheerfully give space to this letter. In justice to

ourselves and in fairness to our correspondents it should

be explained that during the illness of the editor, the

article in question, which was intended to be published as

a signed contribution from one of our mine managers, in-

advertently found space among our editorial comments.

As our readers are well aware, it is very far from the

policy of the Review to publish anything that might be

regarded as a slur upon our Canadian manufacturers or

their products, and we take pleasure in publishing this

explanation together with an expression with our regrets

at the unfortunate occurrence.

—

Editor.]
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THE IRON TARIFF.

Lively Discussion in the House of Commons.

Verbatim Report of the Proceedings.

(In the Committee.)

'• Wrought scrap iron and scrap steel being waste or refuse wrought

iron or steel, tit only to be re-manufactured, the same having been in

.K tual use, not to include cuttings or clippings which can be used as

iron .^r steel without re-manufacture, and steel bloom ends and crop

c I
~ >.>f steel rails, three dollars per ton ; and on and after the tirst

d..> t i January-, eighteen hundred and ninetj -live, four dollars per

ton.

Hon -Mr. LAURIER—We expect from the Minister

of Finance some e.xplanation of this increase of loo per

cent, on the heavy duty which was put on five or six years

;igo. I would remind the Mini->ter of Finance that when
he m.-ide his Budget expose, he merely stated what his

intention was, but never gave any reason for the change

of policy he intended.

Hon. Mr. FOSTER— I regret very much that I am
not physically very able to moke explanations to-day. I

forget almost what I did say in regard to the matter in

the Budget speech.

Hon. Mr. LAURIEK—Nothing.

Hon. Mr. FOSTER—I have no doubt it was, as usual,

something very wise and pithy. What the hon. gentle-

man asks me now is as to the reason for the increase on
scrap. That probably necessitates a few words on the

general subject. What the Government had to lace, in

considering the iron and metal schedules, was, in brief, a

very general demand for a lessening of the cost ol mer-
chaniable iron, such as is used in the difterent subsidiary

but very widely distributed industries founded upon pig

iron, puddled bar, and bar iron, but especially upon the

latter. The price of iron entering into these industries

was thought to be high—too high to make it possible to

reduce to any extent the protection which these industries

had ; and the problem to solve was to make this com-
modity cheaper, and at the same time not to destroy the

development of the iron resources of the country, which
in 1S87 had a large protection granted for their develop-

ment. The only way the Government could see of bring-

ing these two things about was to adopt in part an exten-

sion of the system of bounty which should compensate the

iron industry for the lessening of the protection upon bar

iron and steel and puddled bar. So it was decided to

keep the bounty system as applied to pig iron, and also to

leave the protection given to pig iron, and then, in work-
ing up to the bar iron, to grant a reduction upon puddled
bar and afterwards a reduction upon bar iron. Ever
since 1887, although there has been a fairly strong pro-

tection in customs duty added to the bounty on pig iron,

unfortunately the door was left open in the allowing of

scrap to come in at a duty of $2 per ton, whilst pudilled

bar had a customs duty of $9 per ton. Chiefly, I think,

for that reason, this fact seems to be clear, that, although
from 1887 up, for a number of years, the iron industry, in

regard to the making of pig out of the iron ores of the

country, developed fairly well, and iluring the last three

years has developetl largely, I may say rapidly
; yet the

process stopped at that point, instead of being carried

from the pig iron to the puddled bar, and from that to the

bar iron, and bar iron came to be made almost entirely,

and in the last two years I may say entirely, Irom scrap

instead of from puddled bar. This had a bad etfect in

two respects. It discouraged the working up of iron from
the pig into the puddled bar ; it placed scrap where pud-
dled bar should have been ; and it also had a bad effect

upon the iron of the country, because it is impossible to

make a good quality of iron, of certain sizes and kinds,

out of scrap, and for that reason a great deal of bar iron

had to be imported. It was felt necessary, therefore, that

this should be stopped ; and the only way to do that was
to raise the duty on scrap, so that there might be induce-
ments to make puddled bar from pig iron, and thereby
obtain a better quality of iron. After all, while there is a
certain amount of scrap which is a good and in some cases
an unused iron, it is in most cases, as everybody knows,
a used iron, having been used twice over, often a dozen
times ; and all authorities go to show that after iron has
been worked and reworked a number of times, it loses its

vitality, its strength and its fibre ; it is too dead for a
good many processes, and a proper quality can only be
successfully obtained by the use of puddled bar or an ad-
mixture of puddled bar. So that the Government had
these three ihings in view ; first, to keep the protection
and encouragement which was necessary for the iron in-

dustry as a whole ; in the second place, to reduce to the
makers of iron materials the cost of their bar iron and
steel which were their raw materials ; thirdly, the work-
ing of pig iron from ore, and from that into puddled bar
and bar iron. This latter process it is proposed to en-
courage by increasing the duty on scrap, making the
transaction as easy as possible, by raising it by $1 a ton
to the end of the present year, and thereafter having a
uniform duty upon it of $4 per ton. This, it is hoped,
will induce the maufacture of puddled bar from the pig,

and the better kinds of iron from the puddkd bar. It will

not, however, make it necessary that the refuse iron, a
great deal of which we have in this country, which every
country has, and which ought not to be allowetl to go to

waste, shall be allowed to go to waste. A large propor-
tion, proljably one-third of the scrap which is worked up
into iron in this country, is domestic scrap. That is in-

creasing from year to year, and though there may not be
an importation of scrap —it is not probable that there will

be a large importation of it—there will yet be a large

quantity of scrap iron in the country, which will be made
up by the rolling mills, and which will supplement the
puddled bar in the making of a higher and better class of
iron. 1 do not know that I have anything more to say
upon this special point at the present time. I shall be
happy to give any information I can as the debate pro-
gresses.

Hon. Mr. LAURIER— I am sorry that the hon.
gentleman is not in his usual state of health, because
apart from the general sympathy that we all feel with
him, there is no part of this tarilif that his ingenuity
would be more required to defend than the iron duties.

There is nothing, in my estimation, which shows more
clearly the fallacy and danger of a protective tariff than
the increase which the hon. gentleman is now making in

the duty on scrap iron. FAeryone remembers that five or

six years ago the duties on iron were remodelled by the

then Finance Minister (Sir Charles Tupper) with a great

flourish of trumpets. His object, he declared, was to

develop the iron industry to an extent of which the

country had no conception. We were to have charcoal

furnaces and iron furnaces, and two hundred thousand
men at least earning a living out of the smelting of iron

in this country. That was why such an onerous duty
was put upon scrap iron at that time. To-day, after six

years' experience, far from having realized these expecta-

tions, the Government admit their failure by coming
down for more duty. The protection then given was not

sufficient.

Hon. Mr. FOSTER—We are coming down for less

duty.

Hon. Mr. LAURIER—Not on scrap iron.

Hon. Mr. F^OSTER— It is not used by anybody for

making articles.

Hon. Mr. LAURIER—Then why not leave it as it

is? If the hon. gentleman will give us the details of the

numerous interviews he had with different persons during
the recess, he will be forced to tell us that there were
remonstrances from day to day against the increase of

duty on scrap iron. If he will be candid and tell us about
the interviews he had with those who use iron in their

manufactures—and their name is legion—he will have to

admit that he had remonstrances from all these against

the duty on scrap iron. I am sure he must have had the

most active and vehement remonstrances from the manu-
facturers of agricultural implements. He has decreased

the duty on agricultural implements from 35 to 20 per

cent., and of this I do not complain. But the manufac-
turers have remonstrated with the Government, on the

grountl that while reilucing the duty on the finished

article they increased it on the raw material.

Hon. Mr. FOSTER—Quite the other way.
Hon. Mr. LAURIER— If the hon. gentleman has

been informed the other way, his information is altogether

at variance with that I have received. I have heard
vigorous c^Miiplaints on the part of the manufacturers of

agricultural implements. They complain thai they are

hit both ways—in the first place, by the reduction of the

duly on the finished article, and then by the increase on
their raw material. The hon. gentleman says that raw
scrap iron is not used. What then is the object of raising

the duty ? He must see that such a reason cannot be ac-

cepted by the country.

Hon. .Mr. FOSTER—My hon. friend must certainly

be mistaken. If there is any point in his argument it is

this : that while we have lowered the duty on agricultural

implements from 35 to 20 per cent, we have raised the

duty on the raw material. We have done nothing of the

kind. The manufacturers of agricultural implements do
not use scrap iron. They use pig iron, and on that there

is no increase of duty. They use steel, and upon that

there is a reduction of $2. They use bar iron, and on
that there is a reduction of $3 a ton. There is no iron

product, outside of pig iron, which goes into the manu-
facture of agricultural implements that has not been low-
ered, so far as the duty is concerned. The only men who
have a quarrel with the increase of duly on scrap iron arc

those who roll the scrap into bar iron, but that is their

quarrel, and not the quarrel of the agricultural implement
men, because the latter benelit by the reduction of $3 per

ton on the bar iron which is made out of the scrap. So
that the raising of the duty on scrap iron, though it may
be argued by certain persons as a hardship, cannot be a
hardship to the men my hon. friend is speaking for, be-

cause it does not make any difference to them whatever.
.Mr. MULOCK—Was not a request made that all iron

should be put on the free list?

Hon. Mr. FO.STER—They would like to have bar
iron and steel free, of course, but that has nothing to do
with this argument.
Mr. McMULLEN—The whole question of the duty

on iron is an exceedingly important one. I can well re-

nieiirLer the manner in which the question of increased
duty was brought before the House by Sir Charles
Tupper, when that hon. gentleman was Minister of
Finance. We were then promised a very large and desir-

able development of our iron industries. We have not
experienced any thing of the kind. The fact of the
matter is that the duties then imposed for the purpose of
developing our iron resources have fallen very heavily
upon the consumers of iron, of which the farming class is

the largest. If we are anxious to develop our iron re-

sources we should do it entirely by a bounty and not by
the imposition of duty. In the United States they did it

almost entirely by bounty, and the result was that the tax

did not fall entirely upon the consumers of iron, but on
the whole ixipulalion. The man wearing a broadcloth
coat and a tall hat paid his percentage of the duty just as

well as the farmer who used the iron. If it is considered
a national necessity that we should develop our iron

resources, let us do it at the expense of the whole com-
munity and not at the expense of of any particular section

of it. All classes, of course, use iron to some extent, but

the great consumer is the farmer. If the hon. gentleman

would remit the duty or fix it at the lowest possible rate,,

consistent with the necessities of the country, and then

grant such a bounty as would secure that industry the

necessary encouragement, there could be no objection tcv

his course. But to levy the duty on those who consume
the iron and then allow the others to go scot free, is an

unfair method of proceeding.

Hon. Sir CHARLES HIBBERT TUPPER —

I

would like to mention that the farmer has not complained

so very much about the effect of these duties. When the

last iron furnaces were built—the Ferrona iron furnaces

in Piclou—pig iron was selling at $32 a ton in Toronto.

Since those furnaces have been at work, whether on that

account or not, that article is now sellirjg at $15 a ton, so

that there could not be a very great complaint with re-

gard to the burden of these duties. There has been an

extraordinary drop in iron.

Hon. Mr. MILLS (Bothwell)—Mr. Chairman, hon.

gentlemen on the Treasury benches some years ago put

up the duty on pig iron to a very high figure in order to

encourage the production of pig iron in this country.

They left the scrap iron duty at a lower figure than that

upon pig iron, which is a coarser article. I suppose the

idea was not to interfere with the rolling mills. Well,,

the rolling mills now import a good deal of scrap iron,

and the producers of pig iron complain, and so the Gov-
ernment find themselves between the deep sea and a cer-

tain party whom I need not name, and they are obliged

to legislate now against the rolling mills so as to allay the

complaint of those who are engaged in producing pig

iron. The hon. gentlemen said that the scrap iron pro-

duced is not of very good quality. I daresay that is the

case. When you have English iron and Swedes iron^

and -American iron, soft iron, hard iron, tough iron and
brittle iron, all mixed together and rolled out into a new
bar, you have iron of a very unequal hardness, and very

unequal tenacity, and, thus, not a very good article for

use for many purposes. The hon. gentleman still ad-

heres to the idea of helping by undue taxation those who
are engaged in the production of pig iron. Now, the

hon. gentleman can stimulate the manufacturing interests

of this country a great deal more by giving them an op-

portunity to get iron at a reasonable figure than by keep-
ing up taxation that enormously increases the cost of the

iron, and then the hon. gentleman says it does not in-

crease the price. Then what is it for ? What is the

object of this taxation ? Let any one compare the prices

of pig iron in Scotland with the price in Canada, and he
will see whether this duty increases the price or not. The
lion, gentleman, if he looks at the figures, will see that

the price here is enormously greater than in Scotland,

and the reason is the existence of this duly. If the hon.

gentleman had decreased the duty on pig iron, he could

have done a good deal to help the iron manufacturers and
could have enabled them to enter into competition with

their neighbours over the way, and he could have granted

reciprocity in these articles with perfect safety and in the

interests of the manufacturing classes. The hon. gentle-

man is vainly striving to establish an industry in this

country which is altogether in advance of the accumula-
tion of capital here, and the general circumstances of the

population.

Hon. Sir CHARLES HIBBERT TUPPER—Does
the hon. gentleman happen to remember— I ask for in-

formation and because my own recollection is not clear

—

what is the price of the Scotch iron ? I think there is not

very much difference in the prices here and the prices in

.Scotland.

Hon. Mr. MILLS (Bothwell)—There is some six or

seven dollars a ton difference.

Hon. Sir CHARLES HIBBERT TUPPER— I am
quite sure it is not so much as that.

Mr. MACDONNELL (Algoma)—The difference in

reality to-day, taking the price at the city of Hamilton, or

the city of Toronto, is $2 a ton.

Mr. MULOCK—Between what two points? I did

not understand the hon. gentleman.

Mr. MACDONELL (xMgoma)—Scotch or American
iron—the difference is about the same. The question

that appears to be at issue between the two sides of the

House is this : Whether there shall be no protective

duty on pig iron, or whether the Government shall give

that protection to the iron industry that all parts of the

country feel at this time is ab.solutely necessary for our

success and welfare. Now, -Sir, if we look at the history

of the iron industries of the various countries of the world

that have become prosperous and influential and import-

ant through their production of iron, I think our hon.

friends opposite cannot but agree with us on this side of

the House that the iron industries of the Doininion of
Canada should have that protection that is alisolutely

essential to make them what they should be, the produc-

ers of, as nearly as possible, the quantity of iron that our

people consume. What is $2 per ton bounty or $4 per

ton duty on pig iron, or what is a bounty on pig iron if we
can succeed in establishing the^e industries that will

employ labour, give a m.Trket for the produce of the farm,,

add materially to our national wealth and prosperity, and
advance the interests of the whole country ? When we
think of the results to be achieved, the question of a duty

or a bounty such as has been given, is seen to be a com-
paratively trifling one. Let us look at the history 'of the

countries that I speak of In Great Britain, during the

days of protection, when the iron industries of that

country attained that magnificence that they have held

ever since, the import duty was from 130 to 140 shillings
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a ton. If our hon. Iriends who are always pleased to

look to the other side of the line for an example of what

we shall do, will examine the history of the United

States, they will find that the duty on iron has been from

30 per cent, ad valorem up to $9 per ton, varymg accord-

ing to the desire of the people to afford protection to these

industries. I do not wish to take up the time of the com-

mittee with a long explanation of these things. No doubt

we shall have an opportunity of discussing the subject at

greater length, and discussing it more intelligently. I

can only say that I am glad to see the Government lay

down the principle that the iron industries of the Dominion

of Canada, in which every province in the Dominion is

interested, the developmeirt of which will enable every

province to add to its wealth, shall be encouraged. The

Dominion of Canada consumes yearly about 600,000 tons

of iron, of which we are obliged to import more than four-

fifths in value, notwithstanding that we have the ore and

the different kinds of ore that are necessary to mix

together in order to make the very best quality of iron

that can be made—stated by experts to 1 e equal to the

best Swedes iron—we have the coal in the east, and, in

the west, illimitable forests of timber, suitable for the

production of charcoal. When we take these things into

consideration, the opportunity that awaits us is manifest.

If we made but one-half the quantity of iron consumed in

the country, we should add at least $20,000,000 to our

national wealth. We should spend $5,000,000 in wages

that would go into circulation, helping not only the arti-

san actually engaged in the production of the material,

but helping, also, the farmer and those engaged in cutting

and hauling the wood, and giving such an impetus to

business as would benefit all classes. But already the

development of the iron industry is surprising. During

last year we produced something over 55,900 tons of pig

iron. But there is one thing that retards the develop-

ment of this industry, and that must retard it so long as

this unfavorable condition exists. Considering the un-

certainty that has existed with regard to the encourage-

ment to be given to the iron industry, considering the

changes that might take place on account of commercial

union or continental free trade, or unrestricted reciprocity,

how can we expect that any capitalist will invest his

money in this country to establish such an industry?

Until the question of the iron duties and bounty is put

upon such a basis, so that there can be no doubt what-

ever in the minds of capitalists, we cannot look for them

to invest their money in this country. There is an im-

mense field for capitalists if they would only come in, but

with the uncertainty I have spoken of, there is no chance

in the world, to my mind, that we are going to get capi-

talists to come in and engage in this industry, from the

old country, or even from the United States, where they

have a mint of money now invested in iron industries. I

am sure that if our friends on the opposite side of the

House went to their constituents and consulted them on

this matter, they would receive but one answer. The
reason is that for every ton of pig iron produced in the

country, the quantity of labor involved in that production

is so great that a greater amount of money paid is for

labor, and goes into general circulation, than perhaps in

connection with any other article manufactured in Canada.

So I feel that instead of lowering the duties, or the

bounty, on this material, the Government should increase

it. Now, one word with regard to scrap iron, the article

now under discussion. Scrap iron has undoubtedly been

brought in by the rolling mills people. Why ? Because

up to this time we have not produced, for the reasons I

have mentioned, the iron that is necessary to be used in

the rolling mills
;

consequently, their rolls, as I under-

stand, were made for that purpose. But every ton of

scrap iron that came into this country and did not pay one

dollar to the national wealth of the conntry, dispossessed

just that much pig iron that should have been manufac-

tured in this country and have gone into general con-

sumption.

Mr. CASEY—The hon. Minister must be aware that

in increasing the price of the raw material out of which

other classes of iron are made, he must increase the cost

of the production of these articles. If he has taken off

protection from the finished articles made out of scrap or

pig, such as rolled bars, he must, of course, do so at the

expense of the manufacturer of these articles. It happens

that upon this tariff becoming known, the rolling mills in

the city of Hamilton were compelled to call upon their

workingmen to take reduced wages, and a strike of several

hundred men occurred in consequence, the owners giving

the change in the tariff as the reason for having to reduce

the wages. The strike, I believe, has been settled since,

the men having accepted the reduced wages— so far as I

"have seen in the papers. It certainly appears strange

that a Government which professes so strong a desire to

help the laboring man, should in this case have reduced

his profit to that extent. But the hon. Minister was mis-

taken in saying that the amount of scrap iron imported

was inconsiderable.

Hon. Mr. FOSTER— I said it probably would be,

after this duty was imposed.

Mr. CASEY— I think the Minister is probably right

in that assumption, it will probably prove to be a prohi-

bitory duty. But the quantity of wrought scrap imported
last year was 15,000 tons, about half the amount of pig

iron produced in the country. Although my hon. friend

from Algoma (Mr. Macdonell) stated our production last

year was over 50,000 tons, I find that bounty was paid on
only 30,500 tons of pig iron produced in Canada during

the fiscal ye^r ending last June, and I prefer to take that

estimate of the quantity. Now I find that the ad valorem

effects of the old duty on wrought and cast iron, lumping

them together, amounted, in round numbers, to a taxation

of 16 per cent. ; that was at the rate of $2 per ton. The

$3 per ton rate will amount to 25 per cent, and the $4
per ton rate will amount to 33 per cent. Now, Mr.

Chairman, fancy a Minister who says that he wishes to

allow raw material to come in free of duty, or at low rates,

for the purpose of manufacture, taxing the law material

to the extent of 33 per cent. He tells us, of course, that

his object is to encourage the pig iron industry. AH I

wish to say about that now is that in the year in which

Sir Charles Tupper made the changes in the iron duties

which were intended to encourage that trade, and when

he made the prophecies which he then made, the produc-

tion of pig iron was 39,800 tons, on which bounty was

paid, whereas, during the last fiscal year it was only

30,500 tons. So that Sir Charles Tupper's attempt to

increase the amount of pig iron made in the country re-

sulted in a diminution of over 8,000 tons in the amount

produced, with the additional cost to the country of a

great many thousand dollars by the increased duty and

the increased bounty which he then imposed. My hon.

friend the Minister of Marine thinks this duty on pig iron

won't increase the price. We must quote to him his

master in this connection ;
undoubtedly the Finance

Minister is his master in dealing with a question of this

kind. He says :

"Another objection which has been made to the National

Policy and to the protective principle in it, is, that the

cost of many manufactured goods has been enhanced to

the consumer on account of the rates imposed. Now, sir,

I grant that argument at once to a certain extent."

Then he goes on to say that in the initial years of a

protective policy this would be the case :

"I say that in the initial years of a National Policy

with a protective principle in it, will have the effect of

enhancing the cost of goods, and that at the first the cost

of goods will be very closely up to this measure of the

protection which was given. If it does not have that

effect, why should it ever be adopted at all, and what is

the good of it ?
"

The very answer made to the Minister of Marine and

Fisheries by the hon. member for Bothwell (Mr. Mills.)

What is the use of a protective tax on those articles if it

does not raise the price ? That is what is wanted. There

is no use pretending that prices will be reduced by in-

creasing the tax on the imported article. The Minister

of Marine says that before the last . manufactory, the

Ferrona, was started in Pictou County the price of pig

iron in Toronto was $22 per ton, and now it is down to

$15-

Hon. Sir CHARLES HIBBERT TUPPER—

A

little over.

Mr. CASEY—During what length of time ?

Hon. Sir CHARLES HIBBERT TUPPER—Re-

cently.

Mr. CASEY—How long a time between the two

prices ?

Hon. Sir CHARLES HIBBERT TUPPER —

I

think a couple of years.

Mr. CASEY—In a number of years we reduced the

product of pig iron, and the prices also fell in spite of the

protective duties. If that be the case, it must be that the

price of iron has fallen tremendously all over the world,

and that the price in Canada has been compelled to fall in

sympathy, notwithstanding the protection afforded both

by duty and bounty. The hon. gentleman cannot claim

that any advantage arises either from the new companies

or from the duties, because these have not increased the

product of pig iron, which is the only way that prices can

reduced.

Mr. MACDONELL (Algoma)—Where did the hon.

gentleman get his figures in regard to the product of pig

iron ?

Mr. CASEY—Out of the Auditor-General's report,

from the statement showing the amount paid out for

bonus.

Mr. MACDONELL (Algoma)—The hon. gentleman's

figures are inaccurate. The figures I quoted were from a

statement as to the mineral productions of Canada.

Mr. CASEY—That statement does not cover the same

period.

Mr. MACDONELL (Algoma)—The statement from

which I quoted shows an output of 75,000 odd tons for

the year.

Mr. CASEY—That is not for the fiscal year.

Mr. MACDONELL (Algoma)— It is for the full year
;

it is stated that was the product of the year iS^s:

Mr. CASEY—That return was not for the fiscal year,

in the first place. In the second place, it is admitted

that those returns are not invariably accurate, whereas

the returns for the amount paid for bounty are accurate,

as a man is not likely to produce a ton of pig iron and not

claim bounty.

Hon. Sir CHARLES HIBBERT TUPPER-It will

be of importance to the committee in considering the

whole question that they should be furnished with an ac-

curate statement of what the furnaces are doing. The
returns of the officers of the different companies for the

current year, 1893, (CANADIAN MINING -Review) show

the following :
—
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I desire to add, as my remarks in reply to the hon

member for Bothwell (Mr. Mills), touching the extraordi-

nary results as regards prices go, may have been misun

derstood, that I did not mean at the time to state that

the effect of the duty was to reduce the price, or would

reduce the price, but I remarked that the result had been,

no matter what the cause, an enormous reduction in a

very short time since the erection of the last iron furnace

in Ferrona, I mentioned that, according to my informa-

tion, there had been within a short time a drop from $22

to about $15 in Toronto for the same class of pig iron.

Hon. Mr. MILLS (Bothwell)—I have looked at the

Economist,' and I find the price of Scotch pig iron was

42 shillings 10 pence, or $10.50 a ton, which is $4.50

less than here.

Hon. Sir CHARLES HIBBERT TUPPER— I am
glad the hon. gentleman has mentioned that price, lor it

is about the price at which it is selling in Nova Scotia. I

have found the authority on which I based my statement

in the Mining Review, a journal given to investigation

of prices and mining matters, it is staled no later than

March this year, as follows :

—

"It is satisfactory to know that pig iron can now be

produced and sold in Nova Scotia "—Not in Toronto,

where I gave the price at $15—" at prices quite as low as

the same grades of Scotch iron are sold in the centre of

the Scotch iron trade, Glasgow."

That is a very extraordinary and gratifying statement.

Mr. MULOCK—I should like to ask the hon. Minister

of Marine, and also the hon, member for Algoma (Mr.

Macdonell), whether I understood them correctly. I

understood the hon. member for Algoma to give certain

prices, and to state that the price of pig iron in Toronto

is not more than $2 per ton greater than Scotch manu-

factured iron at the same point ?

Hon. Sir CHARLES HIBBERT TUPPER- 1 said

nothing of that kind.

Mr. MULOCK—I am sorry that the hon. member is

not in his seat, for I think he is in error on that point.

The hon. Minister has mentioned that in Nova Scotia pig

iron is now produced at about the same price as Scotch

pig iron in Glasgow. A short time ago, since the duty

was under consideration, a delegation of iron men came

to Ottawa, and I was informed by one of the largest iron

users in Canada that it is possible to lay down pig iron

from Alabama in Toronto at $5.50 per ton cheaper than

Nova Scotia pig iron could be sold there. I asked if the

cause of that difference was cheapness of production ?

Hon. Sir CHARLES HIBBERT TUPPER—It was

due to demoralization, I think.

Mr. MULOCK—He told me that pig iron was pro-

duced in Alabama at over $2 per ton less than in Nova

Scotia, and that the rest of the difference was made up in

freights which were against Toronto. He was a practical

man who gave me the information. No doubt the hon.

Minister has-heard the same statement.

Hon. Sir CHARLES HIBBERT TUPPER—Hear,

hear.
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Mr. MU LOCK— It was not an iniiividual statement,

but it was the statement of the trade, and I suppose the

Minister of Finance had that communication made to him

in connection with the deputaiion that came to Ottawa to

press that pig iron be placed on the tree list. If that in-

fcrmation is correct, the hon. ^^in^ster is quite incorrect

in his figures that pig iron is now produced in Nova

Scotia as cheap as elsewhere.

Hon. SirCH.\R1.ES HIBBERT TUPPER— I was

<areful to specify only the price in Scotlatid. I did not

refer to a market thai is demoralize<l ; I did not refer to

ihe United States where many of the iron furnaces are

stopped altogether, and where there exists a very serious

and extraordinary condition of affairs. The Globe the

other day summed up the situation very well in the refer-

ence it made to the condition of the United States

market. It said :

—

" The prices for all descriptions of iron and steel are

away l>elow any prices ever dreamed of. There is appar-

ently no room for further reduction in prices without

going below the cost of manufacture."

No doubt if we wished to destroy our iron industry here

we couM get cheaper iron, probably from the United

States. It would, hiwever, in my opinion be cheap only

for a very shon period, and the only point of my refer-

ence wa> that the reiluction here, without creating any

extraor'linary disturbance in Canada, had been such that

we could compare favorably with an old established in-

dustry which is not ilemoralized, and that is the iron

industry of Glasgow.

Hon. Mr. DAVIES (P.E.I.)— If the hon. gentleman

is correct in his figures, he desires to leave the impression

on the House that pig iron is now produced and sold in

the province of Nova .^coiia for the same price as pig iron

is bought in England and .'Scotland.

Hon. Sir CH.\RLES HIBHERT TUPPER-In
•Clasgow.

Hon. Mr. D.WIES (P.E.I.)—So that if any one im-

ported from Glasgow he would have to pay in addition to

the cost price, the freight and duty.

Hon. Sir CH.ARLES HIBBERT TUPPER—Ves.

Hon. Mr. D.WIES (P.E.I.)—Then how is it that we
imported from Great Britain last year 31,308 tons of pig

iron, which were valued at $346,000, and on which we
paid a duty of $135,250?
Hon. Sir ClI.JiRKES HIBBERT TUPPER-The

hon. gentleman will see that a great deal of the answer

would be based on the fact that the furnaces were not

Tunning at that time. The furnace to which I referred

had just been started, and they had not got well on their

feet. I wish to be thoroughly frank with the hon. gentle-

man. It may be said : if Scotch pig iron is so low, and

you can make the article in Nova Scotia at the present

moment at something like the same cost as they do in

Scotland, what do yuu want with protection ? The an-

swer is, that this comes out in ballast, and it can be put

•on the Canadian market at the present time for a mere

song as regards the freight. The difficulty with the iron

trade in Canada was the transport to the markets, but its

price of course fluctuates greatly. Nevertheless, the

point was (airly made, that we had reached in March
that condition of affairs where the protection was ab-

solutely essential to the Canadian manufacturer in con-

nection with the extraordinary small charge for the trans-

port of the Scotch pig to the market here.

Hon. Mr. L.AUKIER.—The only point made by

the hon. gentleman is simply thi-;: That in the opinion

of some man, at a ceitain time, pig iron in Nova Scotia

would sell at about the same price as it sold in Glasgow.

The hon. gentleman will not go 10 the length of saying

that that is the normal rule.

Sir CH.\RLES HIBBERT TUPPER. -No; lam
not able to.

Hon. Mr. LAURIER.—Then if it be the exception

what is the value of the point ?

Mr. MMILL.\N.—The Mini.ster told us that the

"farmers of the country did not complain of the high duties

placed on iron and of the high duties they were paying on

their implements. He does not know the feeling of the

farmers or he would not make such a statement in this

House. I know the feelings of the farmer, and I know
that their grumblings are long and loud, antl justly so. I

heard the same statement from one of the gentlemen in

connection with the iron exhibit in the corridor of the

House at the commencement of the session, that they

manufacture pig iron in Canada as cheaply as they can

in my native country, Scotland. If that is the case, why
impose a duty of $4 a ton and give a bounty It is time,

in view of that condition of things, to relieve the people

of the heavy burthens placed upon thern in this matter.

I hold that the Government c.nnnot defend their position

with regard in this matter. Iron in Scotland is about

$10 a ton, or something under, and if il can be produced
for $10 a ton in Canada, why is the duty $4 a ton and
the bounty of $2—$5 a ton upon an article that is only

worth $10? I hold that the Government should reduce

the duty on pig iron, even if they retain the bounty. I

do not believe in either the bounty or the duty, but let

them retain the bo'.miy for a time if they will, in order

that t'le pig iron manufacturers might have the advan-
tage l ir a certai.T length of lime.

-Mr. CASEV.— I did not understand the Minister of

Marine distinctly as to whether the figures which he gave
were the prices at which iron was sold by the manu-
facturers, or whether they represented the cost of pro-

duction.

Sir CHARLES HIBBERT TUPPER. -If the hon.

gentleman will come over to my seat, I will tell him all

about it. It is not interesting to the public at the present

moment.
Mr. C.^SEV.—Oh, no. I want the information pub-

licly, as it is a matter in which the public are interested.

Sir CHARLES HIBBERT TUPPER.— It would
be a waste of time to repe.nt statements over and over

again. I will very gladly discuss it with the hon. gentle-

man, if he wants the information, and the committee can
proceed with its business.

Mr. C.\.SEV.— I want the information openly. The
Minister did not make it clear whether he gave the cost

of production or the selling price. The hon. gentleman
says that it does not interest anybody to know which he
meant. I do not suppose it would, as far as his own
personal opinion on the matter goes, but as he professes

to speak from authoritative figures, it is interesting to

know all about it.

Sir CHARLES HIBBERT TUPPER.— I think the

hon. gentleman will have to ask some one to move the

adjournment of the House.
Mr. C.\SEY.— I do not think so. The hon. Minister

says he will give the information privately in his seat.

Sir CHARLES HIBBERT TUPPER.—Or out-

side.

Mr. CASEV. —That will not do. I want the state-

ment made publicly in the House. I want the Minister

to make the statement clear with regard to this.

Sir CHARLES HIBBERT TUPPER.— I have

stated it twice.

Mr. CASEV.—The Minister has not. The figures

he gave were, 23,474 tons, v.ilued at $275,000. He has

not slated whether that is the cost of production, or

whether they are ready to sell it for that.

Sir CHARLES HIBBERT TUPPER.—That is

what they charge at the furnace.

Mr. C.^SEV.—We have that part of the information

at last, but we do not know what the cost of production

is, and what profit they make. The manufacturer has $2
a ton bounty, and if he sells at $12 a ton he is getting

$14 for it, but we do not know how much it costs him.

Perhaps one of the members from the city of Halifax

(Mr. .Stairs) could tell us exactly what the cost of produc-

tion is at the Ferrona works. I am told that pig iron

can be produced in certain parts of the western states at

$4 or $5 a ton, and, from the account Sir Charles Tupper
gave us of the special conveniences for producing iron in

the county of Pictou, I think it could be produced there

as cheaply as anywhere. He told us that the flux, and
the ore, and the coal, were together in one valley, and
that the pig iron could be loaded right into the ships from

the smelling works. Now, Sir, if they cannot produce it

as cheaply there as elsewhere, I would like to know
where the other place is. There is certainly one gentle-

man in the House who could tell us approximately what
it costs to produce il. Above this bounty there is the

duty of $4 per ton ; but in spite of all that the price of

iron abroad is so low lhat we have been importing the

quantities f|UOted by my hon. friend from Queen's. The
Slinister did not quote the quantity imported from the

United States, which was 25,000 ions, valued at $331,
000. It is absurd and ridiculous to talk ol these people

furnishing iron cheaper than, or as cheap as it can be

purchased abroad. They do not do it ;
they would get

no benefit from the duty if they did, and the duty is for

their special benefit. The hon. Minister of Marine said

that he did not refer to the American market for .Mabama
iron, because that market was thoroughly demoralized, a

great many of the furnaces were closed, the prices were

all gone to jiieces, and a most extraordinary state of things

prevailed. We have the hon. member for Algoma (Mr.

Macdonell) telling us how much higher the protective

taxes are in ihe United .States than in Canada. If it is

the case that still more highly protected manufacturers go
to pieces occasionally, it would not seem that a protective

system was of much use even for the manufacturer.

Whatever the cause of the disorganization of the market
there may lie, I do not know ; the main point is that in

spite of the one or two instances lhat the Minister (juoted,

however correctly he may be informed in regard to these,

he himself admits lhat as a rule iron is not sold as cheaply

here as in other countries, and, as we make a very small

quantity compared with what we import, the maker
obtains the whole benefit of the $4 duty, as well as the

$2 bounty, all of which the consumer has to pay.

Hon. Mr. DAVIES, (P.E.I.)— I wish to call the

attention of the hon. Minister of Finance to the important

statement made by his own colleague, the hon. Minister

of Marine. However much he may be disposed to dispute

statements made on this side of the House, he will cer-

tainly accept those made by his fellow Minister. The
hon. gentleman will see, therefore, that we have now
reached that stage in this business where the Government
has done all that he thinks they ought to do. They have
developed the industry sufficiently. The process of the

development is complete, so complete that iron is pro-

duced in this country at as low a price, if not a shade
lower, than the price in England. The obtaining of

revenue is a subordinate and indifferent point ; the main
point is the development of the industry, and that, it is

alleged, has been reached and completed, and therefore

there is no further reason for the continuance of tliese iron

duties. Last year we paid $226,816 on pig iron, and
some $23,000 on charcoal iron. In addition to that the

hon. gentleman has paid $93,800 in bounties. Now that

the policy has yielded its fruits, that the system has been
developed, I want to know how you can justify taking

$350,000 out of the people's pockets for further gratuities

to this already developed industry. Why continue the

duties? I would like to get an answer?

Sir CHARLES HIBBERT TUPPER.—The hon.

gentleman is always ingenious. While he has tried to

knock my head and the head of the Minister of Finance

together, I can return the compliment by knocking his

head wi,th that of the hon. member for North \'ork.

Mr. MULOCK.—Our heads are very hard ; we can

stand it.

Sir CHARLES HIBBERT TUPPER.— I have no

doubt of it, and they have stood the operation well. I

refer to the hon. member for North Vork, because he ex-

plained quite clearly what the hon. member for Queen's

did not catch from me; that is, while I referred to the

one market of Glasgow, the hon. member for North \'ork

pointed out that our industries still had to meet the lower

prices of the iron of .Alabama. The hon. gentleman .vill

see, therefore, that if we underlake to throw down the

bars it is not the Scotch pig that would meet us.

Mr. MILLS, (Bothwelt)—But the Alabama factories

are closed.

Sir CHARLES HIBBERT TUPPER.—Some are

left, and they are dangerous.

Mr. DAVIES, (P.E.I.) -.And demoralized. Those

which are open are hardly sufficient to supply the home
market, so there is very little danger of an overflow into

this country.

Sir CHARLES HIBBERT TUPPER.— I do not

speak as an expert ; but I would like to refer to the con-

dition of the Pittsburg market, as reported in the Toronto

'Globe.' The hon. gentleman must know why I turn to

his friends for information in this respect. No doubt he

knows the prominence which the 'Globe' is giving to

the policy that Sir Oliver Mowat has entered upon for the

development of the mineral resources of Ontario. He is

going, as far as possible in a Local Legislature, to take

that industry under his wing, and the ' Globe ' shows

that he has reason for assisting il in some form. In this

connection it says :

" Prices quoted at Pittsburg show a falling off in pro-

portion to the decline in the output. This was shown by

the following figures from the 'Engineering and Mining

Journal' of 3rd February, 1892, 1893 and 1894:—

Bessemer Pig, per ton.

.

Gray Forge Pig

Steel Billets and Slabs.

Steel Rails

15.25 to 15.60

13.30 to 13.50

24.50 to 25.40

30.00 to .

13.20 to 13.40

t2.25 to ....

21.50 to 21.75

28.00 to 28.50

10.60 to 10.75

9.85 to

15.85 to 16.00

24.00 to ....

" It would be impossible to prevent the causes which

led to such results from affecting the mining industry of

Canada, but the relief from royalties and the lessening of

prices will tend to minimize the depression."

The Ontario Government jump into the gap as far as

they can ; but we were here in advance with another

remedy, and I only hope that the hon. gentleman will

.see, from the extraordinary competition now to l)e met in

the country to the south of us, that we should not remove

the protection that has already done so much good, and

has been attended with a reduction in prices.

Hon. Mr. D.WIES (P.E.I.)—The hon. gentleman

has very cleverly avoided answering the question I put.

He has stated that we can purchase iron in Nova Scotia

as cheaply, if not more cheaply, than in Glasgow. Why,
then, does he wish to continue a policy which gives a

direct bonus to the Londonderry Iron Company of $49,-

906, and to the New Glasgow Iron and Coal Company of

$25,871? Is not that a pure gratuity? If, as he says,

pig iron can be purchased as cheaply in Nova Scotia as in

Glasgow—and the House is bound to accept his state-

ment, for the nonce, at any rate— how can he justify giv-

ing a bounty of $2 per ton on every ton that these com-

panies produce. That is the point for the committee.

Hon. Sir CHARLES HIBBERT TUPPER— I speak

of the price of Scotch pig in (ila.sgow, and not as sold in

Canada.
Hon. Mr. DAVIES (P.E.I.)—Then there is less rea-

son for it, because if you import from Glasgow, they

would have the protection of the extra freight and insur-

ance crossing the Atlantic. The Scotch pig, when landed

in Nova Scotia, must, perforce, if the hon. gentleman's

statement be correct, cost more than the pig iron produced

by the Londonderry Iron Company and theNewGlas-*
cow Iron Company.
Hon. Sir CHARLES HIBBERT TUPPER— In the

same market, for market consumption, Scotch has the

advantage in freight—an extraordinary advantage.

Mr. CHESLEV— I have been waiting with some

patience to make a few observations on the resolution

now before the House, and now that the friendly spar

between the hon. member for Pictou (Sir Charles Hibbert

Tupper) and the hon. member for Queen's (Mr. Davies)

is over, I shall ask the indulgence of the House while I

briefly discuss the subject. The question is whether a

duty of $2 per ton shall be added to lhat already in exist-

ence on scrap iron, and the discussion, instead of being

on the propriety of doing that, has turned on the question

of the development of pig iron in this country. A certain

policy was adopted by the Government some years ago,

with the view of developing iron mines and the produc-

tion of pig iron from our own ores. That policy was

established in two ways—by duty and by a bounty. I

find, on examining the returns, that, during the past two

or three years, the increase in the production of pig iron

in this country has been over 100 per cent., and in that
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way it will be seen that some development of our iron

mines and the making of pig iron has taken place. I

perhaps might say that no industry, no avocation, follow-

ed by the people of this country, is deserving of more

attention and consideration at the hands of Parliament

than the iron industry. If it be true that we have all the

ores experts say we have, and all the different qualities of

iron, all that is required for the thorough development of

these ores and the making of pig iron, from which all

other irons are produced, is technical knowledge and the

investment of capital and time. This industry is entirely

different from a great many others. You invest your

capital in a cotton mill, and buy your raw cotton, and

once the mill is started you can make your product. But

in the production of iron from the ores the process is much

slower. It requires much longer time and a very consider-

able amount of capital to change the ores into the mer-

chantable commodity. However, the Government

adopted a policy ot a duty and a bounty, and the result

has been that within the last two or three years the out-

put of pig iron in this country has increased a little over

lOO per cent. , which shows that this policy has induced

capitalists to invest their money in the iron mines of the

Dominion. But when you have succeeded in producing

your pig iron*, you are only on the threshold of supplying

iron foi general consumption. The next move is to turn

this pig iron into what is known as puddled bar. From

these bars is made what is known as merchant bar iron

and iron for other purposes, which goes into general use

throughout the country. It has been said that the reason

this has not followed the production of pig iron is that the

raw material can be had cheaply from outside—notably

scrap—and that the rolling mills have been fitted up, for

the purpose of utilizing this scrap, with a special class of

machinery, from which they make bar iron, and that,

therefore, the industry of producing puddled bars has not

been entered into. I think that that statement is entirely

inaccurate, because any man who knows anything about

the manufacture of iron must certainly know that in all

countries, wherever the manufacture of iron has attained

a large degree of development, it has only been attained

by a judicious mixture of the various grades of pig iron

produced from the different ores, to bring about a certain

result or to produce a certain quality of iron suitable for

general consumption. And I say that in Canada, with

all the pig iron that has been made, no such result has

yet been obtained. There has not been made, and, I

venture to say, there will not be made, for some time,

puddled bar from the pig iron produced in Canada. I do

not mean to say that the ores are not good enough in

quality for that purpose, but there is no single ore from

any particular mine from which you can make puddled

bar suitable for iron that enters into general use. You
must mix the different grades of ores, containing different

qualities, together, and in this way you will produce a

certain quality of iron, suitable for merchant bar. That

has not been done as yet. I think I can see, in the ad-

justment of the tariff, so far as the scrap iron business is

concerned, an effort perhaps on the part of parties who
may be very largely interested in iron mines and the

making of pig iron, to compel the rolling mill people to

erect puddling furnaces and make from this pig iron

puddled bars for their raw material. If the different

grades of pig iron suitable for that purpose were made in

this country, there could not be so much fault found with

the idea. But they are not made yet, and will not be

made for some time. Therefore, scrap iron has entered

largely, if not wholly, into the manufacture of merchant

bar iron, and will continue to do so for some time to

come. Last year there was imported in this country

wrought scrap to the amount of 45,226 tons, and wrought

steel scrap, or steel cuttings, to the amount of 4,450 tons.

This was used as raw material in the rolling mills, and

from that a very fair and suitable merchant bar iron has

been made, and the country has been fairly well supplied

with it. These mills have worked up a prosperous and

successful business, so far as I know, wherever they are

located. If the duty on scrap iron is increased and the

duty on puddled bar from abroad remains as it is, the

only thing I can see that will follow will be, until such

time as you produce puddled bar in this country from

your own ores, to increase the cost of bar iron made from

this scrap. That will surely follow, at all events for a

time. We all know that Great Britain and the United

States, greatly as their iron industries have been develop-

ed, not only import, l)ut export ores. They import and

export pig iron simply because each country possesses

different qualities and grades of ores, and to produce

certain results you must have a mixture of the various

grades, (treat Britain imports very large quantities of

iron ore from Spain, notwithstanding the great variety

she has at home. And in the Wilson Bill, it was deter-

mined that ores should come into the United States free,

because they are required to produce a proper mixture

for the making of certain classes and grades of iron.

That will apply to all countries, and Canada is no ex-

cept ion. Then the question arises, who is to erect these

puddling furnaces to make these puddled bars ; shall it

be the men producing the pig iron, or shall this be im-

posed upon the rolling mill men? In that connection, I

will read a short extract from a pamphlet by Mr. George

E. Drummond on that point :

" Unfortunately the Dominion Government made one
mistake, viz., the admission of wrought scrap iron, as the

raw material for the manufacture of bar iron, at a less

rate of duty than puddled bars, blooms and billets, with

which it came into conipetition.

"The admission of scrap iron at a low rate of duty has

resulted in two evils. First, it has retarded the progress

of the manufacture of pig iron from Canadian ores, inas-

much as the ironmasters cannot afford to produce puddled

bars or steel billets at competitive prices with cheap

wrought scrap. Secondly, it has caused the Canadian

Rolling Mill proprietors to make investments in special

plant for the manipulation of scrap, and brought about a

condition of affairs in the rolling mill business that will be

greatly disturbed by any sudden change in the tariff with

regard to the admission of wrought scrap."

Then he goes on to show how this may be remedied.

He says :

"This may be done in several ways, for instances, by
naming a definite date, say within from three to five

years, when wrought scrap, the present raw material for

Canadian bar iron, shall be placed at the same rate of

duty as puddled bars or steel bars with which it comes
into competition, and that in the meantime a sufficient

bounty be granted, either to the rolling mill companies
on such iron and steel as they may produce from the pro-

ducts of Canadian blast furnaces or to the blast furnace

companies direct, as an inducement to them to produce
steel billets and puddled bars, so that they may shortly

be in a position to supply the mills (at a reasonable living

profit to themselves) with all the raw material necessary
tor the manufacture of bars and other finished iron."

So you see, this gentleman, who has said some very
good things on this subject and has given us a great deal

of information on the iron industry, sees the very diffi-

culty I am trying to point out— that is, that before this

pig iron can reach the consumer in the form of merchant
bar, a certain other process must take place which is not
only expensive, but takes time, and requires a large in-

vestment of capital. Mr. Chairman, I might say that

last year the production of pig iron in this country was
about 47,000 tons, at least that is the amount on which
the bounty was paid. Mr. Drummond shows in his

report that the total production was about 60,000 tons.

I presume he makes up his statem.ent to the end of the
calendar year, while the other figures are made up to the
end of the fiscal year, the 30th June. The total con-
sumption of the products of iron in Canada was 600,000
tons. We are thus very far from supplying ourselves
with all the iron and products of iron that are consumed
in this country. The rolling mills last year turned out,

in the products of iron, about 80,000 tons. That quantity
was almost, if not quite all, produced from scrap iron.

The iron foundries turned out about 80,000 tons of cast-

ings—these would be for stoves, agricultural implements,
and other heavy castings. The quantity of pig iron
manufactured in the country was, as I stated, about 47,
000 tons. The imports of charcoal pig iron amounted to

5,944 tons, and of pig iron other than charcoal iron, 56,703
tons. In addition, 729 tons of cast scrap iron were im-
ported, making a total of 110,324 tons of pig iron con-
sumed in the country during the past year. On this

point, I will read another short paragraph from Mr.
Drummond's pamphlet which bears and goes to strenghen
what I have said :

"Within the past two years Nova Scotia has made
great progress in the erection of modern plants and im-
proved appliances. She must continue on this course,
for the time is past when iron can be successfully produced
without improved appliances both in construction and
modern methods of operation. The blast furnace must
meet me consumer's wants, in qu.dity of iron and tech-
nical knowledge, and administrative ability must be
joined together in Nova Scotia just as in the United
States to secure the increased output and hiph quality of
iron which the times demand."

I think that Mr. Drummond is entirely right on that
point. But, apart from all this, Mr. Chairman, I may
say that, in my humble judgment, the increase of the
duty on scrap iron at the present time is a mistake. I

think that if the duty had been leff as it was, $2 per ton,
with a lowering of the duty on the bar iron produced
from the scrap, from $13 to $10 per ton, as provided for

by the revised tariff, perhaps it would have been more
satisfactory. But if it is expected by the Government
that by the increase of $2 per ton on scrap iron, an
influence will be brought to bear that will induce capital-
ists or the rolling mills to go into the puddling of iron, I

think they are entirely mistaken—that is an industry that
it will take years to establish satisfactorily. It has been
stated that these rolling mills have been fitted up with a
peculiar class of machinery for the manipulation of scrap
iron. That is not correct ; the same rolls, the same
machinery will roll the puddled bars into merchant iron
as are used in the rolling of scrap bar into merchant iron.

This scrap iron is first put into bars of the same shape and
size as the puddled bars made hoxv. pig, and in that shape
both scrap bar and puddled bar would enter the heating
furnace. So there is nothing in that statement whatever.
Then there is another item in the tariff" concerning which
1 wish to say a few words. I refer to the second item in

this schedule :

" Iron or steel being pieces, punchings, or clippings of
boiler plate or other plates, sheets or bars of iron or steel,

whether the same have had the ragged or cropped end or
edges sheared off or not, and crops from iron and steel

rails having both ends sawn or sheared off, the same not
having been in actual use and being fit for re-rolling or
re-manufacture only, four dollars per ton."
That duty is increased. Now, I wish to explain to the

House what all that means ; I think it is well that hon.
members should have the information. In Great Britain,

where iron ship-building is, of course, a great industry,
there is much waste in the sheets used in the construction
of these vessels From these sheets, pieces are frequently
cut, known as clippings. These are utilized by putting

them, into the shears and trimming them up into squares-

of whatever size the several clippings will make. They
.

are very good material, being of new steel. These
clippings have been sold in our province in very large-

quantities to the rolling mills as scrap, and they are a

cheap and good raw material. They .nre simply throwa
into the heating furnace, and, with one heat, passed

through the rolls and made into sheets of beautiful steel

nail plate.

Mr. CHARLTON.—At what price per ton are these-

clippings bought ?

Mr. CHESLEY.—They are bought at the price of
scrap, or, perhaps, at a slight advance.

Mr. CHARLTON.—What is the price of scrap?

Mr. CHESLEY.- From $10 to $14 per ton. Large
quantities of these clippings thus trimmed have been
brought in by our rolling mill men, and, as I say, made-

into plate from which nails are made. It is proposed to'

put a duty of $4 per ton on these clippings, which, I

think, is another mistake. As I said before, you will

have to continue the use of this class of raw material for a
long time to come. We cannot hope to reach the point

of development where puddled bars would enter as a raw
material into manufacture for all these purposes, this scrap

iron and scrap steel will continue to be used by the

rolling mills, and the only effect will be to increase the-

cost to the consumer of the article produced. While I

am in sympathy with the policy of the Government in

developing the iron mines, I think when they come to

connect the two things, when they try to get from the pig

iron puddled bars, and when they try to put these

puddled bars into general use, there is a gap that they

cannot bridge over as easly as they think by legislation.

It requires some time and a large capital, and a better

understanding of the whole subject ought to be had belore-

the attempt is made. It is well known—at all events I

know it, and all others engaged in the iron business,

know it— that notwithstanding the large increase in the-

production of pig iron, there has been no attempt yet to

make puddled bars from it. The producers of pig iron

do not want to make puddled bars from it. Their policy

would be to sell their pig iron to the rolling mill men,
and for the rolling mill men to erect puddling furnaces-

and produce puddled bars as their raw material. I may
further state that none of the ores of the Londonderry
mines, or those in Pictou County, N.S., will produce
merchant bar iron alone

;
they must be mixed with some

other grades of pig iron. There is too much phosphorus-

in the Londonderry iron. This renders it very valuable

for stove castings or any other like castings where you
wish a metal to run freely, but not for other purposes.

When you come to the Ferrona ore of I'ictou County,
you have a different grade of iron entirely. To make the

matter clear, the Londonderry iron is thin, more like

water ; the other is more like molasses when it melts and
runs. That is the difference between the two irons.

Neither of them alone, as any man of experience knows,
will make puddled bars suitable for the m.aking of mer-
chant' iron. So that whoever may make an attempt to

produce puddled bars from pig iron must not only use the-

pig iron produced at either one or other of those mines,

or perhaps both, but he must also import other pig iron

to mix with the Canadian product before a satisfactory

result can be obtained. I think that is about the way
the matter stands in Canada to-day. I do not think any
increased duty should be placed on the raw material that

the rolling mills use in this country. These rolling mills

have grown up as successful industries, and I am proud
of the fact that to-day we are able to supply nearly all the

wants of this country in what is known as merchant bar

iron ; I am proud of the fact as a result of the tariff policy

inaugurated some years ago. But I regret that any steps

should be taken to-day to cripple that industry for the

purpose of helping some other interest. That is where I

think a mistake has been made. Where the Governnient
got the information on which they were acting, is more-

than I can understand, because if they had got correct

information with reference to this matter, the story would
have been about as I have told it. I well remember that

about 25 years ago, in the city of St. John, it was at-

tempted to import pig iron and to make puddled bars,

and from them to make merchant iron. The attempt
was a complete failure. The men who put their capital

into the business lost everything. The works were idle

for niany years, and finally were sold tn pay the ground
rent under the buildings. A new company, at the head
of which was the late fames Harris, bought the property
for a mere trifle, and at once commenced the manufacture
of iron from scrap, and from that date to the present they

have gone on successfully, and increased the output over
loo per cent. Last year these works were running night

and day, making all the bar iron and nail plate they

could turn out and finding a ready market for everything

they made. The same thing applies to the Han-iilton

mills, to the Montreal mills, and others. Now, if these

people are to be met with a duty of this character—of

course one man will be in the same position as another—
the inevitable result must follow, that they must all pay
more for their raw material in consequence of this ad-

ditional duty, and the price of iron must be increased to

the consumer. Now, I feel there is no necessity for that.

I would very much sooner offer a bounty to people who
are producing this pig iron, as an inducement to produce
puddled bars, than to do as the Government propose.

It is true the Government have taken the duty off puddled
bars, or, in other words, have reduced it from $9 to $5 a

ton. With puddled bars at $5 a ton and scrap iron at

$4, it is easy to see which material will be used by
the rolling mill men. Where there is a difference in

price on the other side of about $4 to $6 a ton between-
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the cost of scrap iron and the cost of puddled bars ; there-

fore, scrap iron will continue to he used here, and puddled

hars will not be made. I thought it well to m-ake these

few explanations in reference to this matter, because I

have some knowledge of the practical side of this question,

having had a good deal to do with it in my lifetime. I

think if the Government had left the duty as it wis on

scr-'\ it would have been entirely satisfactory to the

. -le. as I think the duty and bounty on pig iron are

j.u;M.ictory to the country at large. I believe *he great

bulk of the people are satisfied with the present develop-

ment of the iron industry, and the way our own rolling

mills are supplying their wants. I may further add that

bar iron has been produced almost as cheaply for the last

year or two in Canada as you could buy it anywhere else ;

therefore, under these circumstances, I think it is im-

politic, not to say unwise, on the part of the Government

to do anything that will interfere with the success and

prosperity of these rolling mills. They employ a very

larce number of men, they consume all the scrap the

countrj- produces, besides making large importations.

They are successful, let them remain successful, and try

some other way of producing puddled bars from pig iron,

adopt some other means of bringing about the end you

have in view. I feel that under all the circumstances I

ought to say at least this much. The people in my con-

stituency are much interested in this question, we have

two large rolling mills there, which employ a large

number of men, and circulate a great deal of money.

There has been some feeling and a good deal of talk in

reference to this matter, and that is my justification for

making these observations.

Mr. McMULLEN.—The House is unquestionably

indebted to the hon. gentleman who has just taken his

seat (Mr. Chesley) for the valuable information he has

given us, and I earnestly hope the Finance Minister will

see his way clear to meet, in some way, the suggestions

of the hon. gentleman, who is evidently possessed of a

goo<l deal of personal experience in regard to the pro-

'duction of iron. Now, I find the production of pig iron,

from the inception of the bounty sy.stem down to the

present time, has been as follows :
—

1883-84 29,388 16 $44,089-91
1584-85 25,769- 13 38,654-91
1585-86 26,179- iQ 39-259 56
1886-87 39.7'7 00 59,576-00
1887-88 22,209 00 330I4 00
1888-89 24,822 00 37,333 00
1889 -90 24,373 00 25,697 00
1890-91 20,153 00 20, 153 00
1891-92 30,289 00 30,294 00
1S92-93 35,268 00 67,590 00

In addition, during thfe period from 30th June, 1892, to

4th March, 1893, 47,155 tons were produced, on which a

bounty was paid of $94,201. .So that from the inception

of the bounty system down to the present time there has
been produced 325,322 tons, on which has been paid

$490,045, or we have paid about $500,000 in bounty for

the purpose of placing this industry on its feet. We have
now over 1 1 years' e.xperience. I quite agree with the
remarks offered by the hon. gentleman who preceded me,
to the effect that if we are going to develop the iron

industry we should do it by bounty and not by duty.

Some hon. gentlemen opposite, notably the Minister of
Marine, have pointed to the action of the Ontario Gov-
ernment in granting a bounty of $1 per ton on iron pro-
•duction. If this industry is to be encouraged, let it be
fostered by a bounty ; I do not believe in placing the onus
on men who are obliged to use the iron, if its production
is one of national necessity. I admit that it is desirable
we should produce iron in this country, and viewed from
that standpoint I commend the course taken by the
Ontario Government. If it be a necessity, let its develop-
ment be at the expense of every one, and not merely at

the exjjense of those who use iron. If hon. gentlemen
opposite are disposed to continue the system which has
been in force in the past, I prefer they should reverse the
order of proceedings. It would be in line with their
policy to make the bounty $4 and the duty $2, and at the
same time we would be giving iron to consumers at less

price. I think the statement of the Minister of Marine
with respect to prices of iron in Glasgow is erroneous.

Sir CHARLES HIHBERT TUPPEK.—The low
price at Glasgow is largely due, if not wholly, to the very
bounty which the hon. gentleman commends.
Mr. McMULLEN.— It is quite clear that the hon.

Minister of Marine rather gave iiimsjlf away in the state-
ment he made, and is now showing his facility to extiicate
himself from a corner.

Sir CHARLES HIBBERT TUPPER.—The mis-
take I made was in the use of the word "produce." If

I had said at the price at which pig iron was sold at New
Glasgow or P'errona, I would have been correct. I used
the word "produce," and it was erroneous to say that it

wa-s "pi iduced" at the same co>t. I am much obliged
to the h >n. gentleman for allowing me to make this ex-
planation.

-Mk. McMULLEN.— I merely considered it to be my
duty to point out that this industry has cost the country
$500,000, and it does not appear now to be in a l)etter

condition than before. We produced more pig iron in
Canada some years ago than we do now

; production
reached its highest point in 1886- 1887, when the output
was 39,717 tons.

Mr. CHARLTON.— I am quite convinced that the
position taken by the hon. member for St. John (Mr.
Chesley) with regard to this subject is the correct one,
and that the Minister of Finance has sacrificed one in-

terest to benefit another. I observe by the Wilson Bill

that scrap iron and steel are dutiable at the rate of 10 per

cent., which, according to the figures given by the hon.

member for St. John" (Mr. Chesley), namely, $10 per

ton, would be about $1 per ton, as compared with the

present duty of $3 per ton on scrap iron in Canada, to be

increased to $4 per ton under the tariff now proposed by

the hon. Finance Minister after the first of June next.

Consequently, our duty will be about three or four times

as high as the duty proposed by the Wilson Bill of the

United States.

Sir CHARLES HIBBERT TUPPER.—What is

the duty on pig iron ?

Mr. CHARLTON.— It varies from 25 to 35 per cent.

So that the duty proposed on scrap is relatively twice as

high as that imposed on other grr.des of iron. No doubt

in'^the United States, with the vast development of that

industry there, they have placed a duty on scrap iron and

steel at a point more in consonance with the interests of

the trade than the Finance Minister has done, and I am
convinced a mistake has been made here, and that this

duty is relatively too high. It would be absurd to

sacrifice the rolling niill interest here for the blast furnace

interest, and the latter has received consideraton at the

hands of the Government that the rolling n-iill interest has

not obtained, because it has received, besides the protec-

tion of the customs duty, an addition in the shape of

bounty. While adverting to this matter I desire to say

that from the best information I was able to obtain when
chairman of the Mining Conunission of Ontario, there is

no point in America where iron can be produced cheaper

than in Nova Scotia. I visited Birmingham, Ala., in

company with the secretary of that commission. We
found that at Birmingham they were producing iron from

a low i^rade of ore, an ore running 30 to 40 per cent, of

iron, at a cost of from $6.50 to $7.25 per ton at that time

— 1889. Being brought into contact with iron men and

men experienced in the business, I ascertained that it vvas

the opinion of iron producers famijiar with the locality

that iron could be produced more cheaply in Nova Scotia,

at New Glasgow, than at Birmingham.

Sir CHARLES HIBBERT TUPPER.—You did

not visit New Glasgow ?

Mr. CHARLTON.—No ; but I obtained the opinion

of men competent to judge, and I found that the opinion

prevailed that while iron could be produced at Birming-

ham, Ala., at from $6.50 to $7.25 per ton, yet with the

same appliances and with a similar investment of capital

it could be produced at New Glasgow at a lower cost.

Sir CHARLES HIBBERT TUPPER.—They did

not propose to invest.

Mr. CHARLTON.—No, they did not propose to

invest. It is an unfortunate thing that the condition of

affairs in this country does not seem to invite investment.

Sir CHARLES HIBBERT TUPPER.—But others

did.

Mr. CIL\RLT0N.—As chairman of that commission

I ascertained that charcoal iron could be produced in this

country at a lower jirice than it could be imported for.

We had before us Mr. Massey of Toronto, who informed

us that charcoal iron at $4 a ton more than ]iig iron,

would be used by himself and by a majority of founders

for strong castings ; that he would use 2,000 tons per

annum in his own business at $4 per ton higher than im-

ported Scotch pig. We had estimates furnished and data

given as to the cost of the manufacture of charcoal iron in

Ontario. The Madoc furnace had been producing char-

coal iron at $12 per ton, and the details of the cost were

as follows: Cost of ore $3 per ton, cost of fuel $3 per

ton, flux 30 cents per ton, labour $3.10 per ton, wear and

tear $1 per ton, and general expenses $1.60. We had

the report of Mr. John Birkenbine of Philadelphia, who
is considered the best authoiity on iron matters in the

United States, as to the cost of producing charcoal iron

in the townships of Darling and Levant, and its estimated

cost was$l2.85. Mr. Birkinbine's estimate wcntinto details

as to the cost of plant, cost of mineral lands, cost of develop-

ing mines, and all the expenses connected with the in-

vestment and creation of the plant. We had an estimate

of cost of producing charcoal iron made by Mr. J. C.

Pusey, a practical iron worker in the township of Snow-

don, and his estimate was $13.80. We had an estimate

that at the Haliburlon Imperial Mines it cost $9.08 per

ton ; another giving an estimated cost in another locality

of $11.46, and another giving the estimated cost of pro-

ducing charcoal iron at $1 1.92. These are undoubtedly

figures that would approximate very closely to the actual

cost of the production of charcoal iron. The best authori-

ties believe that iron can be produci'd at New Glasgow

cheaper than at any other jioint in America. Under
these circumstances, having pursued the policy of bon

using iron establishments for many years, it strikes me
thai the policy is not an efficient one. We want a change

in our trade relations ; we want the introduction of more

energy and more capital, ne want to adopt a policy that

will give the country genital growth and that will bring

into it the infusion of new ideas and the infusion of new
energies. This l)onusing policy pursued by the (iovern-

ment is to a great degree inoperative. At all events, in

connection with the item under consicleration, the policy

adopted by the Government, judging by the course taken

by the United .States, is one which is likely to prove in-

jurious to the rolling mills, and the duty imposed is loo

high. Either the Government here is wrong or the

framers of the Wilson Bill are wrong, because the con-

ditions of the trade in the two countries are relatively

much the same, and the United States would not be

likely to adopt a policy injurious to the iron-producing

interest.

Mr. MACLEAN, (York)— I would like to point out,

for the information of the hon. gentleman (Mr. Charlton),

and for the information of the hon. member for Queen's

(Mr. Davies), that while iron may be produced in Nova
Scotia at a very low rate, we in Ontario desire to see iron

produced in our own province. I would especially point

out to the hon. gentleman for Norfolk (Mr. Charlton),

that the very commission that he was appointed a n.ember

of is now bearing fruit, and that the Government of

of Ontario, which sent him to make this inquiry, have

now adopted an iron policy and have become protection-

ists.

Mr. McMULLEN.—No, no.

Mr. MACLE.'VN, (York)—Yes ;
They have come to

believe in the doctrine that it is essential to national

greatness to have an N. P.; a policy that will give us iron

production in this country. No country has ever

become great, no country has ever become a

leader among the nations of the earth, that had not an

iron industry of its own, and that did not try to build up

an iron industry of its own. We are now trying to do

that in Canada, and the Reformers of this country who
have always opposed protection have come at last to the

view that they in Ontario will try to create an iron industry

in this province, and for that purpose they employed the

gentleman who has just addressed the House (Mr.

Charlton), and they are now about to act upon his sug-

gestion. Another thing I wish to point out is this ; that

the greatest mistake ever made in this country was, when
we were building the great Canadian Pacific Railway,

that we neglected to provide that every rail which entered

into the construction of that road should have been rolled

in this country and made from Canadian iron.

Mr. DAVIES, (P.E.I.)—Has the hon. gentleman

calculated how many millions of dollars more that would

cost, above what it did cost ?

Mr. MACLEAN, (York)—Even if it did cost more,

this country would be just that many millions of dollars

better off.

Mr. DAYIES, (P.E.I.)—There would be a charge

on the North-west and on the transportation trade for all

time to come.

Mr. MACLEAN, (York)— I deny that. I say that

before the Canadian Pacific Railway was built, we should

have provided that that road should be built entirely of

Canadian iron. I hope in future that in the case of all

roads bonused out of the Federal Treasury it will be made
a condition of the bonus that they will employ Canadian
iron and Canadian rolled rails in their construction.

There is another thing I wish to point out in connection

with the iron policy of Ontario—and I wish to point it

out especially to the member for Hiiron (Mr. McMillan),

who says that the farmers do not wish an iron policy in

this country. It is the best thing that could happen the

farmers of this country to have an iron policy, and the

farmers of Ontario believe in an iron policy, and they

believe in it because it will give thern the best home
rnarket that they possilile could have, for there is no home
market equal to that that is made by a mining population.

We in Ontario hope to see an iron policy there, and we
are prepared to support this Government in maintaining

an iron policy. I wish to repeat the hope that I ex-

pressed before : that it will be a condition of all bonuses

granted to railways in future that they shall be built of

Canadian iron rolled in Canadian mills.

Mr. MILLS, (Bothwell) —You are defending the

Ontario Government now. They have converted you
Mr. MACLE.A.N, (Vork)—We have converted the

Ontario Government, and at a tin-ie when they are in the

throes of a great struggle the Ontario Government has

reached out its hand for this policy of protection, and it is

the only hope they have of saving their lives in the elec-

toral struggle that is about to take place.

Mr. MULOCK.— I have been waiting for some time

to come back to the point at which this discussion diver-

ged. There is a controversy between some members here

as to whether the Government's policy had sufficiently

developed the industry ; but here we have this fact

staring us in the face ; we have a tariff now which is in

.some respects more onerous than ever upon the consumers
of iron. J do not myself give my own opinion or know-
ledge as to what price iron can be produced for in Canada
or elsewhere. What I stated was : that large users of
iron, men engaged in the manufacture of machinery and
inipleiiicnts of various kinds, whose raw material is iron,

had waited upon the .Administration after their proposed
tariff had been given tu the public, and, as I understand,

asked the Government to reduce the duty upon iron, and
in some cases to have it made free. But, instead of re-

ducing the duty on this article, the Government has
raised it. I now come back to where the discussion was
left off, and I ask the Minister of F'inance, why he does
not apply his policy to iron, which is the raw material of

these manufacturers ? I understand his policy to be, to

admit the raw material free. Is not iron in various forms
the raw material of manufacturers of ini|jlenicnts of
different kinds? If that is his policy, how conies it that

he does not apply it to the case of iron ? It is iillc to say

that the imposition of this duty is not goint; to enhance
the cost to the consumers of iron goods. Now, I ask the
Minister of Finance what ihe effect is going to be upon
the manufacture of agricultural implements, which subject

has been so ably dealt with by the hon. member for ,St

John. The agricultural implement manufacturers have
called upon the Government to n'al^l' rninin cliange!-- in

the duties upon their raw material, m ilu. of iron of
various kinds. I ask the Minislcr, if he is free to give
me an answer, if that is not the case? Have not the
manufacturers of agricultural implements, and the users

of iron for the manufacture of various necessaries of life,
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asked the Government for a reduction of the duties on

iron ?

Mr. foster.—Ves.

Mr. MULOCK.—I thought so ; and the reason as-

sit^ned was that it was necessary for them to get their raw

material cheaper. But the Government turned a deaf ear

to them. In some cases, I admit, the duties have been

lowered ; but the hon. member for St John cited a case

in which the Government turned a deaf ear to the ap-

plication that was made. The result is that one of the

most widely used manufactures of iron is made dearer to

the consumer.

Hon. Mr. FOSTER—How is it made dearer?

Mr. MULOCK—By increasing the duty on scrap and

leaving the dutv on pig iron at $4 a ton.

Hon. Mr. FOSTER— It is made no greater.

Mr. MULOCK—Is not $4 a ton something? The

change is going to cause a larger importation of pig iron

or make scrap mure expensive.

Hon. Mr. FOSTER—Not at all.

Mr. MULOCK—The hon. gentleman must see it.

The hon. member for St. John has stated that it is neces-

sary to import pig iron to produce certain grades of iron.

Hon. Mr. FO'STER—Not necessarily.

Mr. MULOCK—The hon. member for St. John said

that we do not produce certain grades of iron without

using imported pig.

Hon. Mr. FOSTER—He did not say we could not.

Mr. MULOCK—He said we do not, though ; and he

said that at the present time scrap forms a valuable mix-

ture in the production of certain grades of iron.

Hon. Mr. FOSTER—Mixture ? What for ?

Mr. MULOCK—Puddled bar. That is what he

stated—and that, as you are now making this Scrap more

expensive, it will be necessary, in his judgment, to import

more pig.

Hon. Mr. FOSTER— It is only steel scrap that is

used to make billets, and that is cheaper than it was

before.

Mr. MULOCK—I am repeating what the hon. mem-
ber for St. John has said. He says that scrap is melted

up in St. John for the manufacture of cut nails, and that

the increased duty will make them dearer.

Hon. Mr. FOSTER—Cut nails are made cheaper.

The duty on them is reduced nearly one-half

Mr. MULOCK— I am not speaking of the nails. I

am speaking of the scrap that enters into their manufac-

ture. The maintenance of these duties and their increase

in certain places increases the cost of the manufactured

article to the consumer.

Hon. Mr. FOSTER—How ?

Mr. MULOCK— I would like to ask the Minister why
he does not apply his policy generally ? If he is in favor

of cheap raw materials, why does he maintain these high

rates on raw materials ?

Hon. INIr. FOSTER—We have reduced them.

Mr. MULOCK—You have not reduced them all ; you

have increased some and reduced others to a trifling ex-

tent. To say nothing of the freight, there is a duty of

$10 a ton on bar iron— that much additional charge to

the consumer on all classes of goods into which bar iron

enters.

Hon. Mr. FOSTER- -It was $13 before.

Mr. MULOCK—Why should it be $10 ? To-day you

are posing as the farmer's friend ; but your tariff shows

you to be the farmer's enemy. What is going to be the

effect of your iron policy upon agricultural implements ?

Your whole policy is a mass of inconsistencies ?

Hon. Mr. FOSTER—What would be your policy

with regard to implements ?

Mr. MULOCK— I am not making a policy ; I am try-

ing to point out the absurdities and inconsistencies of the

Government's policy, and the disasters that must flow

from it. They have announced the making of raw
materials cheap to the manufacturer as the foundation of

their policy ; but they have not carried out that policy

with reference to the iron duties. Since they undertook

to tinker with these iron duties, they have paralyzed the

iron industries of the country. What have become of the

prophecies of Sir Charles Tupper, made in this House in

1887, when he told us of the great natural advantages

that Canada had for the building up of a great iron in-

dustry if she would only adopt the excessive scale of

duties which he proposed ? Ever since that policy was
introduced, the consumers of iriin goods have been great

sufferers; and because the Minister is .able to point to

trifling reductions in one or two points, he thinks he

has done all that the condition of the country warrants.

Now, that the hon. member for Algoma is in the House,
I would ask him if I correctl)- understood him to say that

Canadian pig iron was chuap within $2 a ton in

Toronto, as Scotch or American iron ? Was that what
he wished the House to understand ?

Mr. MACDONELL (Algoma)—Go on.

Mk. .MULOCK— I under.^lij-)(l the hon. gentleman to

make that statement, and if so, I wjuld reply both to him
and to the hon. Minister of Finance Ijy saying that I do
not profess to give any evidence myself on the ptjint, nor

do I think that the evi<lence I did give had refererce to

a demoralized state of ihe trade. I understand that pig

iron of the very be>t kind is produced in .\lahama at $2
a Ion less than in Canada—not at denKjralized prices, but

at normal prices. Then, owing to railway freiglit, we are

handicapped to the extent of $3.50 per ton, say at Toronto

a leading centre, where iron is required, sd ihat pig iron

would cost in Toronto, under your tariff, $5.50 i)er ton

more than it can be laid down for, even brought up from

the east. Now, the effect of it is this : The American

farmers, owing to ciieaper raw materials, will get their

agricultural implements cheaper, and you are handicap-

ping our Canadian farmers in their competition with the

Americans, because if you make the raw material which

enters into the manufacture of their iron goods dearer, you

will make it more expensive for them to carry on their

industry, and in this way this Government, which pre-

tends to have introduced a farmer's tariff, are imposing a

tariff directly antagonistic to the interests of the farmers.

Item agreed to.

Iron or steel, being pieces, punching, or clippings of boiler plaie or

other plates, sheets or bars of iron or steel, whether the same have
had the ragged or cropped ends or edges sheared off or not and
crops from iron or steel rails having both ends sawn or sheared off,

the same not having been in actual use and being fit for re-rolling or

re-manufacture only (39 per cent.) four dollars per ton.

Hon. Mr. P'OSTER—This is the other form of steel

scrap. I think the hon. member for St. John (Mr. Ches-

ley) was in error in the matter of the steel scrap. In the

old tariff, the duty was 30 per cent. The average price

of that which came in was $15.90 per ton, so that the

duty of 30 per cent, amounted to $4.80. The duty now
is $4. It may be that steel scrap sometimes came in

under the preceding section at $2 a Ion, but if so it

slipped in where it had no place.

Mr. CHESLEY.—What is called steel scrap in the

item before the House was simply imported as scrap iron

always. It is nothing but scrap anyway.

Mr. FOSTER.— It should not have been.

Mr. CHESLEY.—It is the leavings from the sheets

where boilers are made and vessels are built. These are

the cuttings and ends of sheets brought into the country

as scrap and rolled into nail sheets. It was brought in at

first without any trimming, but finally the people on the

other side, interested in the trade, commenced clipping—
what they called clipping or trimming these pieces ; and

these came in as scrap steel. It was used for the manu-
facture of nail sheets. From these sheets cut nails were

made. The same remark applies to your steel rails which
you have in this item. There have been thousands of

tons of old steel rails rolled this very past season in St.

John into steel sheets or nail plate. I know of a contract

which the Harris people had for three thousand tons of

steel sheets made from old steel rails, and these steel rails

are their raw material. There is any number of these

rails in the country at present on railway lines, but after a

time, when the rails have to be renewed, there will be a

great quantity of this cheap raw material in the country.

The rolling mill owners went to considerable expense and
trouble to get the necessary machinery for converting

these old rails into sheet and nail plate at one heat.

After going to all this expenditure and trouble, you are

going to prevent them liringing in this material unless

they pay a duty of $4 per ton.

Mr. FOSTER.—Wrought iron or steel sheet or plate

cuttings or clippings as got at the rolling mills or ship-

yards, fit only lor rolling, and to be used for such pur-

poses, had to pay 30 per cent. That was steel scrap and
was the item under which it came in. If any steel clip-

pings came in at $2 the importer got the advantage to

that amount.
Mr. CHESLEY.—All I have to say is that these

people were importing the article as scrap, and it is

nothing but scrap.

Item agreed to.

Iron in pigs, iron kentledge and scrap iron, ^"$4 per ton) ; ferro-

silicon and spiegeleisen ($2 per ton), four dollars per ton ; ferro-

manganese ($2 per ton), 10 per cent, ad valorem.

Mr. foster.—Allow me to make it 5 per cent,

instead of 10 per cent, on ferro-manganese.

Mr. SUTHERLAND.—The hon. Minister of Fin-

ance has had representations uiade to him with regard to

the steel or iron used in the manufacture of windmills.

Is it the intention of the Government to make any change
in the direction asked for? ^^'hat they ask for particularly

is that the material not manufactiwed in Canada be al-

lowed in free. for the manufacture of windmills. They
also complain that the dut}' on the raw material is too

high, higher than the duty on the manufactured articles

allowed into the country. So that the Americans or

other producers of these windmills can export into this

country at a lower rate of duty than the duty on the

material which is used by our own manufacturers. They
ask in order that they may be enabled to compete with

outside manufacturers to have the raw materia! brought

into Canada admitted free. Is it the intention of the

Government to grant any relief?

Mr. FOSTER.— I can hardly tell what it will be

until we come to the free list.

Mr. SUTHERLAND. -If the item of steel and iron

is passed, and no attention paid to their representations,

we can hardly expect a change.

Mr. FOSTER.—An item in the free list would
quickly lake it out of that.

Mr. SUTHERLAND.— I do not understand the

reply. I ask the hon. gentleman frankly, in the interest

of iliMsu parties, who have given him full infirmation with

rcLjard tn tlieir business, whether he intends to do any-

thing to encourage their industry? The duty on the raw
material used in the manufacture of the article is higher

than that on the finished product.

Mr. WALLACE.— It is not higher.

Mr. SUTHERLAND.- 1 beg the hon. gentleman's

pardon, it is higher.

Mr. FOSTER.—The hon. gentleman will understand

that I could not say to him, on representations made by

friends of his, whether I am going to put it on the free

list or not. ^^'e will have to wait till we come to the free

list, and if tliere are any other items to be put on at that

time, they will be put on together, on the revision.

Mr. SUTHERLAND.—I simply asked whether it

was the intention to give any relief in regard to that in-

dustry ? I did not mean to ask for any information I

should not receive.

Hon. Mr. FOSTER.— I could not say at present.

Mr. CASEY.—It has been the contention that no-

body is unduly favoured by this tax on pig iron. Now,
the amount of iron imported last year in the shape of

scrap, common pig and charcoal pig, was 78,847 tons,

which, at $4 a ton duty, would yield $315,388. Our

blast furnaces, according to the Minister of Marine, made

55,000 tons. In addition to that, we gave $llo,oco

bounty, of which, seeing that we imported such a very

large surplus of iron, they must have had the full advan-

tage ;
they must have had the full advantage of the $4

per ton duty, and so they got $220,000 increased price

on that point ; in other words, we paid in duties $313,

000, and gave a bonus and protection to the blast fur-

naces, of $330,000, in all, $643,000 in round numbers, to

encourage the production of pig iron in Canada. Now,
the Minister says t,hat 55,000 tons were produced by this

encouragement. I think it was less, but take it at his

figure. The country paid out $643,000 to secure the pro-

duction of 55,000 tons of pig iron, or about $11.50 for

every ton produced by the blast furnaces. Can any one

say that that is a reasonable state of things ? The hon.

Minister has taken the line all along of saying as little as

possible. He cannot deny these figures, he cannot assert

that the encouragement of the production of pig iron, at

the rate of $11.50 per ton, at the expense of the consumer,,

is reasonable, defensible, or proper. We were not led to

anticipate any such result as this when these duties were

first proposed by Sir Charles Tupper. He told us that

the imposition of these duties would lead to vastly in-

increased production in the country, and to a reduction in

price. I should notice, however, that in producing these

55,000 tons of pig iron, about a thousand men were em-

ployed, as near as I caught the figures given by the

Minister of Marine and Fisheries (Sir Charles Hibbert

Tupper)' Now, Sir Charles Tupper estimated that in

the production of pig iron, as encouraged by his duties,

20,000 men would be employed in a very short time,

making with their families, an addition of 80,000 or 100,

000 to the population of the country. We see that the

estimates then made of the great progress of this trade,

were falsified, as I believe the anticipations entertained

by the Ministers now with regard to this trade in the

future, will be falsified. But apart from the question of

the amount of the product, I must call the attention of

the House to the promises made concerning the produc-

tion of charcoal iron, not only in Nova Scotia, which

seems to be the only place where iron is produced now,

but throughout Quebec and Ontario. Sir Charles Tupper

pointed out the advantages of charcoal iron in these

words :

"The experiments recently made by some of the great

lines of railway in the United States have shown, as the

result of scientific analysis, that the mode of making the

life of a rail infinitely greater than it is, is to have incor-

porated in the rail a large portion of charcoal iron, and

under this recent discovery, there is a field for the develop-

ment of charcoal iron, that will go far to make it one of

the leading industries of Canada. There is at present, as

you know, in Ontario, running through a large number of

counties and townships, a most valualjle deposit of iron

ore. A railway has been built to Central Ontario, over

100 miles long, to carry this ore to Weller's Bay, to be

shipped across 'he lake to Charlotte, Oswego, and other

points on the American side. Well, from Oswego and

Charlotte on the American side to the anthracite coal

field is only 150 miles, and I say that, under a policy

which will give iron the protection we give to everything

else in Canada, under the National Policy, you will have

the .ships that convey the ore to Oswego or to Charlotte,

or to any of those places from Kingston, Cobourg and

Weller's Bay, bringing back the anthracite coal, and you

will have the establishment of blast furnaces at Cobourg,

Kingston and Weller's Bay, that will give the iron in-

dustry of Ontario the same position it occupied years

ago."

Admitting by that last sentence that the iron industry

had fallen off. Now, this is a beautiful example of the

humbug of all the promises made on behalf of the National

Policy, and of this latest excrescence upon it, Sir Charles

Tupper promised wonderful things, and not one of them

has come to pass. No blast furnaces have been started

in Ontario, whether by anthracite coal or charcoal. No
vessel brings coal from Oswego or Weller's Bay to the

consumers of Canadian ore ; even the export of ore itself

has been topped. The people of Cobourg, Kingston,

Weller's Bay, Belleville, and other points in Ontario

must realize how they were humbugged before the elec-

tions of 1887, by the promises made by Sir Charles

Tupper. Then he went on to point out that he was

going to take the duty off anthracite coal, and he referred

again to ^^'eller's Bay, Kingston, and Coburg, and tothe.se

cargoes of coal they were to bring across :

"There is nothing to prevent it but one thing, and

that is the duty upon the anthracite coal ; and what I

propose to ask this House to do, in adopting the policy

of vitalizing this great industry of Canada, is to take the

duty off anthracite coal and make it free. The moment

that is done we shall have blast furnaces at Cobourg,

Weller's Bay and Kingston, at all events, served by an-

thracite coal, making that description of anthracite iron

which is so highly valued by gentlemen connected with

foundries.
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Now, there is no such a thing as anthracite iron made

in Canada to this day, although it was promised to us at

that time to induce us to impose these heavy burdens

upon ourselves to secure it. In regard to charcoal iron,

he urged the same thing in very strong terms. He pro-

posed to encourage the production of this iron by a heavy

duty and pointed out that, as a result, we would all be

engaged in this nianutacture in a short time. As a matter

of fact what is the state of things to-day ? Not a single

ton <if charcoal iron is made in Canada to-day. Plenty

of charcoal is made in Canada in the western pensula of

Ontario : hut it is exported to the United Siates and used

to smelt iron taken from Amerian mines.

Mk. CHESLEV.— I beg to correct the hon. gentle-

nan's statement. They are making charcoal iron in

Quebec now very successfully. They made over 7,000

tons last year.

Mr. CASEV.— I accept the hon. gentleman's state-

ment, as he seems to be well int'ornied upon these sub-

jects. l!ut we have had no official statement to show-

that lhi> manufacture is going on, and I was not aware of

the fact. But I know well that in Ontario, of which I

am now particularly speaking, there is none made, and

that our charcoal is being exported to Detroit to smelt

iron on the other side of the line, insteatl of bringing the

ore over to be smelted here with our charcoal.

Mr. CASEV— .Mr. Cnairman, when you left the Chair

at six o'clock I had been quoting from the prophecies in-

dulged in by Sir Charles Tupper as to the prosperity of

the iron industry, especially the pig iron industry, under

the tariff which he then proposed, and I will have to

trouble the House wit!) another quotation or two. After

.dealing with charcoal iron. Sir Charles Tupper said :

"Well, .Mr. Speuker, twenty years ago iron rails were
made in Toronto and Hamilton, and within the next

twenty years we will make all our own rails.''

He went on to say that the Government proposed to

except steel rails from the tax, and continued :

" We propose that they shall come in free as they have
done in the past, because we consider that should be
made an exception. I do not hesitate to say that the

adoption of this policy, in my judgment, will place Canada
in a position where she will be able to provide her own
rails, and that at no distant period, at as reasonable a rate

as any country in the worlil. Why should we not do so?
Show me any country possessing as many miles of railway

.as Canada does that does not manufacture its own rails ?

It cannot be done. There is no country in the vtorld

with 12,000 miles of railway in operation that does not

manufacture the rails used there."

Now, sir, in spite of that hopeful ass-urance, we do not

make our own steel rails yet ; I do not know that we are

making any raiU at all. If we are making any, they

must be very few indeed. It is only where we have an
jdmost piohibitive customs barrier ogainst the importation

ofiion that we are making anything in the way of iron as

raw material for manufacturers. We are not making
rails, for there we have to enter into competition with the

world. .Sir Charles Tupper went on to refer to certain

steel industiies that looked promising, using words which
I quoted at another time and which I need not now re-

peat. Then, sir, after promising grand prosperity to

Nova .Scotia, Quebec and Ontario from the growth of the

iron industry, he asks :

"And what more? Across the Rocky Mountains, need
I tell you that in British Columbia you have one of the

magnificent deposits of irdn ore on Texada Island—(30
miles long and 5 miles wide)—that is to be found in any
place in the world, rich in the highest degree in jron, and
that you have the Nanaimo coal field to furnish fuel to

put blast furnaces in operation at an early day, lying

within 30 miles of Texada Island. I say, that with the

prospect of opening up trade with Australia, with China
and Japan, although I am not a prophet nor the son of a

prophet
"

I notice that he did not deny the possibility of his

Iieing the father of a prophet-
" I believe that at no distant day you will have in the

province of British Columbia an iron industry built up
which will compare favorably with that of any other in-

dustry in this country."
Now, sir, we still have the iron ore at Texada Island

;

we still have the coal at Nanaimo— and the coal is being
niined, but not being taken to Tex.ada Island to smelt the

iron ore—we have our attempt to open trade with Australia
and China and Japan ; but we have no smelting industry
in British Columbia yet. I must skip a great deal that

is interesting in Sir Charles Tupper's speech and refer

finally to his estimate of the addition that would be m tde

to the population. I quoted a little while ago remarks
which show that he expected twenty thousand men to be
employed in making pig iron—which would mean an in-

-crease of 100,000 to the population. Now, seven years
afterwards we have about a thousand men employed in

this industry :

" ?Jow this estimate of an increased population of

100,000 so.. Is dues not take into account the manufacture
-of Castings and forj;ings, cutlery and edged tools, hard-
ware, machinery and engines, or steel rads. Were we V>

manufacture these articles now imported, and there is no
reason why we should not steadily progress to that point

—the population I have mentioned of 100,000 souls

would be no less than trebled.

Let us see how the production has increased ; let us

see how the employment ff>r men has extended. .Sir

Charles Tupper states that our consnmption of pig iron,

leaving steel rails out of the question, was 250,000 tons
in 1887. Last year, according to the statistics given in

this House, we only used 133,000 tons of pig iron. In-

stead of the business increasing, instead of the consump-

tion of pig iron increasing, it has decreased to the extent

of 1 17,000 tons, if the figures given by Sir Charles Tupper
in 1887 and hy the Finance Minister now are correct.

Now, Mr. Chairman, this is the last quotation with which

I need trouble the House. I have gone into it at some
length for the purpose of showing how fallacious were

the promises by which we were induced to place these

burdens upon our shoulders. The production of pig iron

has averaged less since that tiine than before. We were

promised a very large increase in population in connection

with the making of this iron. It has not come to us ; we
have not had that benefit. We have only employed one-

twentieth of the men we were promised would be em-
ployed in that industry. We were promised that this

would not be a heavy burden on the consumer. We find

that it has been so heavy a burden that it has retarded

very seriously the development of industries using pig

iron. And, Ijeyond all this, the ordinary consumers of

iron, amongst whom the farmers, I think, hold the first

place, who were promised a market for their productions

in return for the burdens laid upon their shoulders, have

been obliged to bear those burdens, but they had not had

the additional market. The whole scheme is proven to

be a failure, for we are not securing a home market for

Canadian produce. For all these reasons, Sir, I cannot

see that we are in any way justified in maintaining these

heavy burdens upon the people. It is purely a tax for

the l)enefit of four concerns mentioned by the Minister of

Marine and Fisheries—Londonderry, Ferrona, Radnor
Forges, and one other. For the benefit of these four

institutions employing about a thousand men we are

taxing the country in one shape or another to the extent

of over $600,000. It is, as I have said with regard to

the tax on coal oil, one of those instances in which the

most private negotiations and consultations between the

(Government and the parties interested should be laid

before the House and the country, and it should be made
clear to us for whose benefit these taxes have been im-

posed. It has been clearly shown that they are not im-

posed for the benefit of the country at large.

Item agreed to.

Commercial Mining.

Hv Mr. F. Danvers Powers, F.G.S., M..\.I.M.E.

(Australian Mining Standard.

I.

That a large percentage of the world's population is

interested directly or indirectly in mining may be accepted

as a truism. Whether that interest is confined to the fuel

and light einployed, or the various metals and rocks used

in everyday life ; whether we spend our money in mining

ventures, or whether we gain our living l)y the actual ex-

traction of minerals from their natural repositories, it all

tends to help on our modern civilisation, and adds to our

comfort and welfare.

Al present we have to deal with what are sometimes

termed "market miners"—that is, those persons who are

concerned, not in the practical winning of ores, but who,
having assisted to find the necessary capital for working

them, are naturally interested in the successful carrying

out of mining operations ; and it is desired to point out a

few ways by which good money is frequently lost, or

rather thrown away, in so-called mining, to the detriment

both of the legitimate industry and of the capitalist. The
reasons people 4;ive for investing or speculatingun mineral

properties are about as various as the temperaments of the

individuals themselves. Of course their main object is to

follow the advice of the Scottish father to his sons, to

make money honestly if they can, but to make it
;

still,

in selecting a means for making money, some find a

pleasure in the excitement consequent on risk. It may be

they are comfortably off, and have no immediate necessity

to invade the commercial ranks, but wishing to add to

their comfort, or requiring a larger income to carry out

some ambition, they look to mining to assist them.

Others, again, who have lost fortunes, hope by a lucky

turn of the wheel to recoup themselves. Such people

think and speak of mining as a means of gainbling, and

in the way they affect their arrangements they are not far

wrong, but they forget that the same argument would hold

good for any other industry, if prosecuted in a similar

manner. Some persons, sane enough in other respects,

are easily carried away by the excitement of a boom, and

behave in a manner that would astonish them them if

api'lied to their ordinary daily life, and since the chances

are against thetn no cool. headed onlooker is suprised to

note their frequent ruin.

It is on occasions such as these that unprincipled men,

taking time by the forelock, and applying their knowledge,

not so much of mining as of human nature, appeal to the

cupidity of mankind, and by flattering the vanity of their

victims, as well as by taking advantage of their i;^norance,

seize the opportunity of swindling them. When at last it

is fjrced u ion a man that he has become undeniably

entangled in the meshes of a rogue, and that he has ex-

changed his money for an inadequate amount of experi-

ence, he seldom considers it desirable to throw away good

money after bad, or to expose his folly by means of a

prosecution, and so the depredator escapes scot free. In

Melbourne, during the late silver boom, even the little

street arabs denied themselves the pleasure of their favor-

ite game, pitch and toss, so as to be able to speculate the

pennies thus saved in impossible silver mines.

Whether rich or poor, high or low, there is one failing

common to all, and that is the laxity with which they

carry out their mining transactions, which lay them open

to the machinations of any sharper who crosses their path.

The reason of this is not far to seek : The public do not

believe there is much known or to be unknown about

minerals, and look upon anything to do with them as

governed by laws of chance. Being ignorant of geology

themselves, or nearly so, they cannot understand how-

anybody else should be able to deduce facts from the ex-

amination of rocks, and their knowledge of scientific

iTiatters is, as a rule, too slight to encourage them to take

a lively interest in any explanations offered. The very

fact of anythtng connected wtth mining requiring an ex-

planation is sufficient to condemn it in the eyes of many,

and should a technical word or expression slip in by any

chance, it is at once construed as a desire to confuse the

hearer, under cover of which it is supposed the geologist

hopes to back out. It is this want of faith and the know-

ledge that some rich finds have been discovered by pure

accident, that make people look upon mining as a lottery.

Since no two mines are exactly alike, it is inipossible to

draw up a code of precautions that will suit all cases ;

still, they have some things in common, and it is as well

that these should be reviewed.

Given a valuable mineral deposit, there are many cir-

cumstances that may crop up to nullify its worth. The
value of a mineral, like other commodities, depeiids on

its supply and demand, and the difficulty of attainment

governs that supply, for if easily obtained, competition is

sure to set in, the market will become glutted, and, al-

though the industry may lie bolstered up by " rings " for

a lime, the fall in value must come sooner or later. There

are several substances the present market values of which

are greater than gold, but to start a mine for some of

these would be a dead loss, as a few ounces per year is all

that the world consumes, and a greater output would at

once diminish their value. The utility of a metal is not

governed by its monetary value ; it depends on other

qualities, e.jf., weight, ductility, color, magnetic proper-

ties, etc., supposing it to be found in sufficient quantities.

So we find that iron, though much cheaper than gold, is

at the same time more useful. We thus clearly see that

before investing in mines, we should be satisfied that not

only does the metal sought fetch a fair price, but that

there is a Ynarket for the quantity also.

The value of necessary substances may be increased by

reducing their output, but a small supply does not neces-

sarily mean a higher value, as the demand of any par-

ticular substance may be liinited. The value of a deposit

is greatly influenced by its locality ;
many minerals are

worthless in the places where they naturally occur, but, if

the drawbacks are not too great, may more than repay

the cost of extraction and transport to a locality where

they can be utilized ; on the other hand, an ore that

would pay handsomely if found near the sea coast might

be utterly useless from a commercial point of view if its

deposit was situated in some arid spot. A former valu-

able deposit, the quantity of which remains as good as

before, may become valueless for a time owing to similar

deposits being found in other parts, either richer, or under

such favorable conditions that they can be wrought more

cheaply. For instance, the Norwegian apatite deposits

have given way to the Canadian ones, and these in turn

have given place to the Florida phosphate deposits.

The value of a deposit may be greatly increased by

working it at a proper time, and, therefore, it is some-

times advisable to hold back supply for a higher market,

or to put on more men to increase the output when the

price of metal rises. Valualde minerals are the natural

wealth of the country in which they are found. As a

mineral is removed so its supply becomes diminished ;

even in cases where fresh crops are formed— salt,

lake iron, soda, etc., the deposit becoines impoverished,

and the formation is slower than its extraction. The
more easily wrought portions of rnineral deposit being

taken first, the last part robbed is more expen.sive to win

owing to difficulties that have to be overcome, which

depend on circumstances, such as the greater depth from

which the ore has to be raised, the necessity for artificial

ventilation, increased flow of water to be drained, the

poorness of the stone, or the hardness of the rock. A
faulty method of opening up a property, perhaps owing

to the lack of funds to commence with, may hamiier a

mine throughout its life, and oblige one to waste, or bury

for ever, pillars of valuable mineral, which does no good

to the individual, and is a dead loss to the country.

Poor ores that are worthless to-day may in the future,

with improved appliances, which enable one to work on

a gigantic scale, be the salvation of a property. The
same arguinent holds good for new processes, increased

supply of water in dry countries, better means of trans-

port, etc., therefore such stone should not be stowed

away in accessible places from which it will later on have

to be re-mined. '
•

An interesting and instructive chapter might be written

on errors committed in the performance of mining oper-

ations, how .some men have a mania for sinking shafts in

mountainous districts where adits could be more advant-

ageously driven, or where others, to gain a few feet more
"backs," commence an adit from the summer level of a

creek, which at every freshet flows into and drowns out

the mine. But, although the prosecution of such engin-

eering feats is outside the province of this article, the

effects are not, for the results of such misplaced energy

may be offered to you for hard cash, or, in other words,

you are asked to pay for the blunders of those who have

sunk money in next to useless work. .Since those who
cause unminerlike excavations to be made are solely re-

sponsible for such work, they should be the ones to suffer

for their folly ; the buying public should not be made the

scapegoat. We are generally informed in prospectuses
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that the line of lode passes through the property in ques-

tion for so many feet, and that it averages so much in

width. Now it is very important to know the position a

lode holds on a certain area. If close to a boundsry line,

it may, at a shallow depth, run into you neighbour's pro-

perty, even if dipping in the contrary direction on the

surface ; for it is well known that the underlie of a lode

is not always regular, and that at times it turns around,

even at right angles to what it was higher up, or again a

vein may be faulted and thrown considerably out of the

course it was expected to take. This shows the necessity,

when about to purchase an undeveloped property, of

obtaining all possible information from surrounding mines

working siniilar deposits, or in default of this, ^^here cir-

cumstances permit, a thorough geological survey. Any-
how, when investing in an undeveloped property, the

vendor, though frequently asking, cannot reasonably ex-

pect the same price that a mine with preliminary works
and the nature of the lode proved would fetch. The un-

derlie of a vein affects its market value, as does the depth

at which a bed of valuable minerals occurs from the sur-

face. In the former case, if flat, it cannot be worked so

economically with a perpendicular shaft as if it were more
vertical, for either the cross-cuts will be of excessive

length, which is not only expensive in their first construe,

tion, but also in the subsequent items for truckings and
upkeep, or else shafts will have to be sunk at more fre-

quent intervals than usual ; Ijesides, if there is not plenty

of land taken up on the underlie, the lode will run out of

the claim.

( To he coiitiuiied.

)

Mining in Kootenay, B.C.

{From the Nelson Tribune.)

The lo-stamp mill on the Poorman mine on Eagle
creek, six miles southwest of Nelson, has been started up,

and will be run as long as the water supply lasts. Ore is

being sloped from both the north and south drifts.

Twelve men are employed.

J. G. McGuigan, of the Noble Five mines, in Slocan
district, has returned from Omaha, where he took 51 tons

of high grade ore. The returns received go to show that

the ore was the richest yet shipped in large quantity from
the Slocan country. It ran 549 ounces silver and 51 per
cent. lead.

Phil Aspinwall is up from Trail Creek district. He
reports that the force on the Le Roi is now larger than
ever before, and that while the men are not working by
the day, they are making $3.50 a day on contract work.
Trail Creek is to be a $3.50 camp.

The owners of the Last Chance claim on McCulloch
creek, in the Big JBend country, although they have spent
$22,000 in running two tunnels that did not strike bed
rock, have still faith in the ground. One tunnel is in

1000 feet and the other in 1500. The lease expires in

July, but it will be renewed. The owners are Josiah
Fletcher, T. J. Lendrum, G. C. Tunstall, fr., W. M.
Brown, William McKenzie, John Bell, Thomas Ardeil,
Alex. Bilsland and John .Sanderson.

Twenty tons of ore valued at about $3,000, from the
Northern Belle mine passed up on Thursday, bound for

Omaha. It had been shipped from Kaslo. This marks
the opening of the seasou's ore traffic by the Revelstoke
route.

Parties from the Big Bend country report it useless for

prospectors to go into that section earlier than July 1st, as
the snow is yet very deep in the mountains.

The Consolation claim on French Creek is paying well.

The pay gravel is not more than 6 inches, ljut the bed
rock is worked to a depth of 2J-2 feet, it being coarse
slate. The face is about 30 feet in width, ami the dirt is

run some 600 feet and hoisled 50 feet to the surface. It

will, however, soon be hoisted througli another shaft
nearer the surface, and a considerable saving will be made
in laboii. The dirt pays about $30 to the yard, and the
dust is worth $18.75 an ounce in San Franscisco.

A party is at work on ground four miles from the mouth
of Games Creek and reported taking out good pay.

The quartz ledges ia the Big Bend are from 13 to 20
inchjs wide, and it is claimed the ore runs from $30 to

$50 in gold to the ton.

John Boyd has bonded a claim located about ten miles
up Carnes Creek, and is now cutting a trail to it. The
vein is said to be 9 feet wide, and in slate, granite and
phorphyry. The Ore runs from $10 to $40 in gold.

The " Polyphloisballsanskittlograph ;
" or, A

Machine that Nobody could Understand.

A Soiivc'tiir of the Royal Society Soiree.

(From the Pall Mall Gazette.)

" Vez, dat vos ein defer machine. Da vos nossin at

all to com near hini, " said the Professor with a benignant
smile of self-complacency.
"I spent half the evening trying to make out how it

worked, " said I.

"Aud you vos not the only von who did so. I tell

you, da vos clefererer men als you trying to see how dat
machine she work.

"

The apparatus in questi on stood silently by on a ledge
in the Professors

,

laboratory, bearing with equanimity its

blushing honours and the card of identification, which
had not yet been removed. On the card I read once
more, and puzzled over, the following inscription :

—
No. 47. E.xiuhited liy Professor G. von Siiiggersdorf.

The " Polyphloisballsanskittlograph. "—For tracing and
analy-ing hypermetropic or isoperimetrical viljrations of
more than lhic phase. By adjusting the disintegrator in

harmmnc relalioii 10 the vascular function of the spheru-
litic index a vector equation is obtained which gives the
torsional flux in terms of the difterential f i>_r.-|i-ji|im.

Strong men and men of learning had puied over that

card the nii^hl I'^fure. and hail mop|:)ed their brows in sad
despair. M alllcnlali^;iarl^. pliysicists, engineers and biolog-
ists liad all had a iry at il hy turm,, and had been beaten
back like waves against a jagged rock. To all questions
and comers the Professor had replied with patient and
lucid volubility.

"You ask me vich ze disintegrator it is. It is he.' I

pull her so, and the lever she work dat train of wheels,
mit ze cam dat engage in ze second train. (How you say—'engage?' No, 'book.') Ze one train go fast, ze
ozer slow. I call zem se ' eggspress ' and ze ' petite vitesse.

'

Veil, zare, you as a gompound harmonic motion of two
dialyzers, vich ven it com into gontact mit ze index makes
ein duplicate rotation of ze primordial spring. Do you
not now gomprehend. ? I pull ze lever so, and then . .

"

But visitors could seldom stand the explanation twice
They preferred to try and think it out whilst watching the
operation, which, it must be confessed, was complicated.
The interior of the machine appeared to be a mass of cog
wheels, cranks, levers, springs, dials, cams, eccentrics and
pins crammed as tight as it would hold. The pull of a
handle set these in motion at once, and had some effect

finally upon a pointer moving across a scale. But what
this effect was bothered all the scientists to explain. The
" Polyphloisballsanskittlograph " was the hit of the Royal
Society soii-ee. Il was a nut that look more cracking than
all the other scientific curiosities put together.

" You say," plaintively moaned a well-known biologist,

that the dibintegralor is adjusted in harmony to the vasiii-
lar functions; now what, if I may ask, is the vascular
functions ?''

"Ach I thought I explain dat. Ze storing up of ze
energy in ze resultant gom))ound motion of two semi-
harmonic vibrations is aggomplished by the interaction of
two pt-rimctrical lexer ciaid^s, A and B, vich in ze man-
ner of a vascular (jrgamsni of ze human being between
zem-.elves ze necc^sai)- opeiations subdivide."
Then the Ijiologist retired from the fray and sought

solace in a microscope fnll of wonderful "eosinuphile or
non-phagocytic leucocytes,'' on the neighboring table.

The next who tackled the Professor was a venerable
mathemalicion, who himself was exhibiting three highly
can;plex counting machines and a harmonic integrator
that was all strings and pulleys. He was jealous of the
success of his rival, round whose exhiljit a croud was
persistently gathered. I heard the Professor explaining
to him, with great rapidity and wealth of gesture, some-
thing about •' ze multiplication of diatonic coefficients in

terms of Fourier's expansion," and then I saw a cloud
come over the great man's face as he withdrew once
more to his own comparativel) simple inventions. , I

thought he gazed at them with a disappciinted and dis-
satisfied air.

As I was leaving soiree, one of the last, and sunrise
was glinting the gorgeous uniforms of the departing
guests who had come from the levee, I perceived Lord
Kelvin stealing shyly towards the Professor's machine,
now disengaged, which he stood for some time time ad-
miring, with a rapt expression on his face.

"It reminds you, nicht wahr, of zom of your own
models you exhiliit last year," the Professor said, " vo
instance, dat ' homogeneous equilateral azzen.blage of 512
boints red und green, mid stretched springs and struts be-
tween each point, to show ze appligation of Boscovitch's
theorem ?'

"

The President of the Royal Society looked round to
see if anyone was watching. Then he winked slowly, as
much as to say : ".That was not bad, as mere ingenuity
goes; i)ut lays over everything.

"

I heard him still chuckling as he left the building ten
minutes afterwards.

Grading of Pig Iron.

_

The grading of pig iron was the subject of a paper by
E. A. Barton, sujierintendent of Ensley furaaces, read at
the fall meeting of the Alabama Industrial and Scientific
Society- Mr. Barton began by stating that 'many con-
sumers of pig iioh are now looking more to the chemical
constitution ot the pig iron than to the fracture of the

same as the latter is often misleading. About 6 years ago
there were 15 recognised grades of southern irons as fol-

lows : Open and close silvery, open bright, medium
bright, close bright, No. I foundry. No. 2 foundry, 2^
foundry, 3 foundry, extra I mill, 2 mill, silvery mill,

mottled and white. At a meeting of the southern iron-
masters 5 years ago, the grades were revised and the fol-

lowing were adopted : Silvery grey. No. I soft, No. 2
soft, Nos. I, 2, and 3 foundry, gray forge, mottled and
white- This grading gave, sometimes, cause of complaint,
as some of the silvery iron appeared mixed. To meet the
w'ishes of a certain class of customers the two grades of
silvery iron were re-established, called No. \ and No. 2
silvery iron, corresponding to the old open and close
silvery. In soft irons the openest pigs were graded No. \

soft and the remainder called No. 2 soft. The latter

cannot be graded so uniformly as desired, and is, there-
fore considered, by many buyers as an oft" grade. Soft
iron shoukl contain from 3 to 4 . per cent, silica, ^ per
cent, combined carbon, 2 to 2% per cent, graphite in No.
I soft, and i to i per cent, graphite in No. 2 soft.

The graders make often the mistake to class as No. 2
soft some chilled pigs from a foundry cast ' having a light •

colored appearance with a close edge. These pigs con-
tain abou/ 2 per cent, silicon and should be graded either
No. 2 or 3 foundry. The grading of the 3 straight
foundry grades does not require much comment. The
standard amount of silicon in each grade should be about
as follows : 1 foundry, 2.75 per cent.; 2 foundry, 2.5 per
cent., and i foundry, 2 per cent. It was in forge iron
that the change in the grading caused the greatest trouble.
Sufficient forge iron was made in the endeavor to m.ake
foundry iron to meet all demands and the forge iron thus
made was apt to be high in silicon and very wasteful for

rolling mills, though suitable as a mixture in pipe works.
Complaints from both kinds of consumers came and
graders saw soon the impracticability of having only I

grade of pig forge, and made inquiries before shipping if

the the iron was to go to rolling mills or foundries, ship-
ping accordingly No. 2 mill or No. I mill. These

.

two grades are now called grey forge and foundry forge.

The furnace practice in the South is improving and a
'

more even grade of iron is now made than ever before.

A Lady Engineer—\Vhen Miss Philippa Fawcett, the
daughter of the late British Postmaster-General, came out
above the Senior Wrangler in the Mathematical Tripos at

Candjridge, there was considerable speculation as to the
profession which the clever lady would select. The pro-
blem has now been solved by the announcement tliai

Miss Fawcett will henceforth practise as a civil engineer.
It is very seldom that two families, almost equally notable
for intellectual capacity, become so closely identified as
the Fawcetts and the Andersons. Miss Philippa, like

many of her relations, is very fond of outdoor sports, and
is in other respects far removed from the typical "blue
stocking.'' She is an adept fencer, as well as tennis and
hockey player.

The Macbeth "Pull Up" Blasting Machine Wins
— .-\. patent infiingement suit which has been pending for

three years |3asl in the United States Circuit Court,
brought against Messrs. James Macbeth & Company,
manufacluiers of the "Pull Up " Blasting Machine, by
II. Julius Smith, for alleged infringement of his patent for

Magneto-Electro Machine for Firing Fuses in Blasting,

has just been decided by Judge Wheeler in favor of
Messrs. James Macbeth & Co. Regarding the outcome
of the suit, Mr. James Macbeth says: ""The decision is

a very just one and what I expected. Further, I do not
believe that any person ever thought my machine infringed

any other. It is built on an entirely different principle,

and our increasing sales show that the people like it.
'

The popularity of the Macbeth. "Pull Up" Blasting
Machine is unquestioned, as is shown by the steady ex-
tension of business in foreign countries as well as at hon.e.
Messrs. James Macbeth & Company are the sole manu-
facturers, with headquarters at 128 Maiden Lane, New
York City. Their works are at Jamaica, Long Island,

N.Y.

• J
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Tlie CANADIAIT MINERAL "WOOLOoTLtd.

Pipe and Boiler

COVEIiiyGS.

122 BAY STREET, TORONTO
LAMKIN PATENT ^

STEAM
PACKINGS.

ASBESTOS GOODS O EVE Y DESCRIPTIOW.

KEEP YOUR BOILER TUBES CLEAH km SAVE YOUR FUEL

Cuts the Scale,

Carries all

Accumulations

Norward.

MX

Cleans the Tube

in one

Operation.

Reliance Works, 112 Queen Street, MONTREAL, QUEBEC.

Chemical and Assay Apparatus.

Agexts for the Dominion for the

MORGAN CRUCIBLE COMPANY, BATTERSEA, ENGLAND,
AND FOR THE

Balances "Weig-hts of Beckers Sons, Eotterdam.
-4*^

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Meissen Porcelain.
^-^^ Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically

Pure Reag^ents and Volumetric Solutions.

o-An Illustrated Priced Catalogue on Application. -st

LYMAN,"^dNS & GO.
380, 382, 384 and 386 St. Paul Street, ZMZOHSTTI^E^Xj

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PRES T.

J. LANCELOTH, - - VICE-PREST.

Newark, New Jersey.

Siiielterjs and ISofinors of

<i!old. Silver, Lead, and
fopper Ores.

.1IIM\Ci LAWS ONTARIO.

Bullion and Argentiferous Copper
Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electroljtic Copper Works:

NEWARK, N. J.

Baena Fe Sampling Works

:

Agency,, SABINAS COAHULLA,
Mexico.

AN\ person may explore Crown T-ands for minerals.
Mining lands may he taken up as surveyed loca

tions or staked claims.
Locations r.-inge from 40 to 320 acres.
Claims range from 10 to 20 acres on vein or lode.
Locations may he acquired in fee or under leasehold.
Price of locations north of French River, $2 to $3 per

acre, and south of it, $2 to $1.50, according to distance
from railway.

Rent of locations first year 6oc. to $1 per acre, and
sul)seque:;t ye.nrs isc. to 25c. per acre.

Rent of claims, $ I per acre r-ach \far.
'

Claim, iiiu>: be w.^rki d cominuoiisly.

_

Royalty on ores specified in tlie Act, 2 per cent, of
value at pit's mouth les, cost of labor and explosives.

Royalty not charged until seven years from date of
patent or lease, nor (as provided in s. 4 (3) of the Mines'
Act, 1892), until fifteen years in the case of an original
discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled
to stake out a\sec.ond claim. .

'

,

Crown Lands sold under provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,
may Ije had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

TORO.N TO, May 25th, 1894.

FOR SALE

NEW AND SECOND-HAND

Ijacliliierii,

TOOLS, ETC.

The Property oF the British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with &
carbons, core lifter, core liarrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

I 30 h.p. Waterous Engine Co's'MultitubuIar Boiler.

I Worthington Duplex Steam Pump, sX'n. x 3>^in. x

5in.

' do do do 4j4in. X 234;in. X 4in.

I IngeisoU Steam Hoist.

I Inclined Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter sheaves, side

stopping levers, safety catches, two cages to carry

mine dumping cars, flexible steel winding rope

J'tiin., etc., etc.

I Set Double Beam Wharf Weighing Scales, 230 x 43,
5ft. X 6ft., weighing up to four tons.

I Set Wharf Hopper Scales, weighing up to 3,600 lbs.

I Hardwicke Steam Pump.

1 IngersoU Air Compre.ssor, I2in. x i8in.

I Compressed Air Receiver, I2fi. x ift. 6in.

I Pile Di-iver and Fittings complete, (monkey 1,600 lbs

weight.

3 3in. .Seaigeant Drills and Tripods.

I 2'/2 inch Eclipse Drill and Tri|)0[l.

I Tunnel Column for ditto.

I No. 4 Sturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete. '

I 12 h.p. Ilorizonal Engine, by Low, of Ottawa.

I Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.

I No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, I2in. guage,

constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, lin., i>^in., i^in.

2600ft. Iron Track Rails, 25 lbs to the yard,

10;^ Karats of Carbons for diamond drill, unused.

2900ft. }iin. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

Also a large quanlity of wrought iron piping, 4in., 3in.,
2in., ij^in., l^in., lin., pipe fittings, steam hose-
miners' tools, liie iiiicks, i)uilding bricks,- blacksmith's
coal, several end-dumping cars, car wheels and axles,
rope sheaves, derrick masts, booms, etc., explosives,
screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and working
order, conveniently situated at the wharf of the British
Phosphate Co. Ltd., on the River dii Lievre, nine miles
from Buckingham, Que.

Inspection invited

upon application to

and further information forwarded

J. B. SMITH, Manager,
British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.



PROVINCE OF NOVA SCOTIA.

Leases for Mines of fiold, Silver, Coal, Iron, Copper, lead, Tin
\

PRECIOUS STONES.

TITLES e™ DIBECT FROM THE CBOWN, ROYALTIES AND RENTALS MOEEBATE.

GOLD AND SILVER.

Under the provisions of chap, i, Acts of l8q2, of Mines and Minerals, Licenses

•re issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in ireas of 150 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

Areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

MINES OTHER THAN
Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from hability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissionef

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,

when the hours are from 10 to I. Licenses are issued in the order of application

according to priority. If a person discovers Gold in any part of the Province, he maj

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 15 miles firom Halifax in which to make application at

the Department for his ground.

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotia

grants its minerals have introduced many outside capitalists, who have always sUted

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit

;

Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin and Precious

Stones ; five per cent. ; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and AntigonUh, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at -numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY.

IRON, STEEL Ss GENERAL METAL MERCHANTS.

Office : New York Life Building, - MONTREAL, Que,

i

CANADA IRON FURNACE COMPANY, Limited,
M^IT"0"3F^CT"CrK.EH.S OJF

(From the Famous Ores of the Three Rivers District.)

Offices : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, - Managing Director.

Plants at RADNOR FORGES, QUE.. GRANDES PILES, QUE.. LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE.. LA PECHE, QUE.

yCj&.lSTTJDF-A-CTXJI?. EJRS OIF

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: LACHINE, QUE. Offices: )<EW YORK LIFE BUILOING, [MONTREAL.

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
.MANUFACTURERS OF.

Cast iioii Pipes jip^^^^^^ Special Cestliigs, k.

WOI^I^S= L^CSIin^TEl QTJEBIEC.

OFFICES: NEW YORK LIFE BUILDING, MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.
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THE DOMINION WIRE ROPE COMPANY, Im
MONTREAL

lVlEiM.-ia.fEi,«3-fc-«.3c-«3rss« of ' X.^KrGr S £»ATE^XTM? "VirXSECZ: ROPXS.

TRANSMISSION AN d"(:OLLI ERY PURPOSES.
W//fA/ NEW

SOLE CANADIAN AGENTS for the

CELEBRATED

MILLER & HARRIS-MILLER

CABLEWAYS.
Also l^opes for Hoisting, Mining, Elevatros, Ship's Rigging and Guys, Etc , Etc.

SOLE CANADIAN AGENTS for tht

CELEBRATED

"BLEI CHERT"
TRAMWAYS.

Send tor btalom and Esfiialts to P.O. Box 1

i5Y0BK|TREET, DOTY ENGINEERING WORKS,iiiiyffl^
HAVE FOR SALE THE FOLLOWING MINING MACHINERY

«

One Steam Driven Air Compressor, 16in. air by 24in. stroke, Rand Make

One Steam Driven Air Compressor, Sin. air by lOin. stroke, Rand Make

3 Rand Rock Drills with Columns and Arms
One Air Receiver

One No. 8 Pulsometer, used but short time ; in good condition
;
prices upon applicati(

Also Hoisting Engines, Double and Single Drums, Coal Conveyors and General Machine!

Dominion Coal Con^pany, Limite

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEAM, GAS and DOMISTIC COALS of HIUHEST OUALIT
CarefuUylprepared for^Market by improved appliances, eitherJF.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facilities for supplying Bunker jCJoals with promptness is unequalled.

-APPLICATION FOR PRICES, ETC., TO BE MADE TO-

J« S. McLennan, Treasurer, 95 Milk St, Boston, Mas
DAVID McKEEN, Resident Manager, M. R. MORROW,

Glace Bay, Cape Breton. 50 Bedford Row, Halifax.

KINGMAN BROWN & CO., Custom House Square/ Montre
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m USE THE BEST

!

TAKE NO OTHER !

!

Penberthy Injector,
THE ONLY INJECTOR MADE 'WKICH IS

ABSOLTTTELY AUTOMATIC.

TO C\r\C\ IN USE IN THE UNITED,UUU AND CANADA!

Sold by all large Steam Supply Houses.

Used by all large Traction Engine Builders.^

Used by every live, wide-awake steam-user in America.

;

V^Tx-i-fce for I»ri«3es -fce»
tvt c . ^

Spratt & Gray, Victoria, EC; Robb Engineering Co., Amherst, N,S., or

PENBERTHY ISTJECTOH GO., Manufacturers, "Windsor, Ont.

AciclreES Letters to Detroit, Michigan.*^!

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

THE HAB, DY PATENT PICK: CO. Limited

SHEFFIBl^D, ENGLAND.

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

Will work either Avet or dry, anc

PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

Substances.

a finished product.

Capacity, 3 to 4 tons per hour on Phosphate Eock H to 2 tons

per hour on P.>rtland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 :Mesh with equal facility.

RIALS WITH POSITIVE SUCCESS IN EYEKY IKSTAXCE.

Correspondence solicited, and illustrated de-

scriptive pamphlet furnished on application to

BRADLEY FERTILIZER CO., 92 State St., Boston, Mass.

T T ^
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POLISHED STEEL SHAFTING . .

PRICE LIST.

Nominal Actual Weight
per ft.

Price
j

Nominal Actual
Weight Prico

Size of

Shaft.

Size of

Shaft.
per lb. 1

Size of

Shaft.

Size of

Shaft.
per ft. per lb.

I'-i 1 54

1^
413 4/2 cts. 2H

3

2H
2if

18.91

22.59
4 cts.

I'A

5.0;

5-94 3 '4 3t> 26.60

'.^ iH 7.46 3,14 3T'<r 30 -94

2 iH 983 4 cts. 4 4
4/2

42.33
53-57

5 cts.

2'+' 12. 53
66.132 ' • 2fff •5-55

1

5 5

Nova Seotia Steel & Forge Co.

NEW GLASaOW, NOVA SCOTIA.

Every Bar Guaranteed Straight and True to Size

within Tu'ffo of Inch.

BOXING EXTRA AT COST.

Shafts of our Stand.-ird Sizes up to 3 inches in diameter we keep in stock, in lengths from 12 to

18 feet. N arvin^ by 2 feet.

On op.lei s from stock cut to other lenaths, we charge for length from whi h we cut.

Prices lor Special Sizes, var^ ing from list of .actual sizes given above, will be furnished upo

application.

All orJers filled as per .\ctual Size column unless otherwise specified.

Prices Subject to Change Without Notice.

This is not Hot Polished or Cold Rolled Steel, and will not spring when keyseated. If your Wholesale

Hardware Firm cannot supply you write direct to the Works, New Glasgow, NovaScotia.

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES,

No- 124 HOLLIS STREET, HALIFAX, N.S.

KTALL GOODS AT MANUFACTURERS PRICES.

IViACDONALD 8i CO., Limited.
MANUFACTURERS AND DEALERS IN-

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

worn MiMMMe* ueM.
Call or Write us for Prices. HZA-LiiF-A-Zx:, nsr.s.

I.

LMATHESONgE
' "

£^/G^^^£ERS
AND

tST^^t ^^^^^^ ^''^

^OLD MlMlMGiy[ACHlMEf|y

RURO fOUNDRY &
„-iiC\achineC?

j-^pgineers

IJoilcrAVakcrs'

and launders

mi

Mining

Machinery

VeciftlMixtiire,Sboes&t)ics
With theRnjI^tcoRD^^WoRLD

Wearing quality unsurija^sed
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•«M " Drill—Hand Power.

Capacity—300 ft. depth.

Removes i^^ inches solid core.

DIAMOND DRILLS

PROSPEOTIira MINERAL LAHDS»
The SuUivan Diamond Drill is the siiii|»lcst, most accurate, and

most economical prospecting drill tor any kind of formation, hard or solt, in

deep or shallow holes. ^ 1 j 1

The Diamond Drill brings to the surface a solld COrC of rock and mineral to

any depth, showing with perfect accuracy the nature quality and extent ot the

ore-bearing strata, and with great saving in time and expense over any other

""^^Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and

other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill—

Capacity—2,000 ft. depth.

Removes i| inches solid con»

ELECTRIC BLASTING ^^^^^^'^^

Superior to all c .hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarr^'ing, and minmg works.

No. I fires 5 to 8 holes ;
weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by JAMES MACBETH & CO.,
SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITT

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIf^, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOJeTxAVIJ^R STREET, MONTREAL
Branch Offices and Magasines at a!l Chief Distributing Points in Canada.

OTT^^W^ IPO^W^IDES, 00., Linv^dZITEID.
ESTABLISHED 1891.

HANTJFACTUEEES OF DYNAMITE AND THIOLINE.

Dealers in Safety Fuse, Piatirium Fuses, Detonators, and ail Blasting Supplies

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

BOILER AND PIPE COVERINGS,
Absolutely Fire Proof.

Light and Easy to AppSy.

Indestructible by heat ; will s ive

from 10 to 40 per cent, in fuel, and give

dry steam at long distances.

H. W. JOHXS MANUFACTURING COMPANY,
Sole Manufacturers of H. W. Johns' Asbestos Roofing, Sheathing, Building Felt. Asbestos,

Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &c.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &c.

Estabiished 1858. 87 MAIDEN LANE. NEW YORK.
Jersey City, Cbicago, Philadelphia, Boston, London.

The Science and Art of Mininc

Published Fortnightly. Price 3d.

H;is the Largest Circulation of any Mining Journal in the

United Kingdom.

Specially luterestiog to all Persons Connected with Minei

The Publishers will send a Specimen Copy to any Miner

on receipt of Post Card.

J'ubJisJicrs

:

THOS. WALL & SONS, 27 Walgate, Wigan, Englan<j

Editor: ,C. M. PERCY, Wigan School of Mines.
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rhe Canadian Mining Manual ani Mining Companies Direetory

iFos 18Q4-

A few copies of this useful reference book are still on sale, and may be obtained by

addressing: THE PUBLISHER, 17 Victoria Chambers, Ottawa^

I

MINING AND MILL MACHINERY.

steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,
Water Wheels, Brass and Iron Castmgs

of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

HEAVY™ CLOTH I^iSlDLES
^^^^

BRASS, IROX AND STEEL. MI^^W^^
THE MAJOR MANFG. CO.

23 «Sc 25 COTE STI?,EET, 3yC03SrTE,E^L.
Send Specifications anil get Quotations.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40> Dollars Each. .

J
SAVES YOU BUYING A $500.00 PUMF.

For the following uses:

For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mmes,

quarries, irrigating, draining, etc.

Seod for Calalofrne aod Price List GAUTH & CO., MONTREAL.

CARRIER, LAINB & CO.,

FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines. Boilers, Steam Pomps, Hoisting Gear and all Machinery for Miners, Contractors and Quanymen Also Builders' Castings.

Stoves. Stove Fittings, Hollowware, Flonr and Saw Mill Machinery, Marine Engines and Boilers, etc., etc

MILLER BROS. <& TOMS,
\iANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES;

Wjining and Contractors' Plant, Etc., Etc.

110-120 KI1TG;ISTREET, MONTREAL, QUE.
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Ontario's Great Mineral Fields

100,000 SQUARE MILES.

"PROSPECTORS, Miners and Capitalists are invited to the greai

Mineral Field of Ontario, the most promising* ground on th(

continent for exploration and investment.

The Province of Ontario has a mineral-bearing territory

1,000 miles in length, by 100 miles in breadth. Only a small

portion of the territory has been explored.

NICKEL, IRON, ANTIMONY, APATITE,
MICA, COFFEE, GOLD, GALENA,

ACTINOLITE, TALC, COBALT, SILVEE,
ZINC, ASBESTOS, PLUMBAGO, ETC.

Thousands ofsquare miles ofvirgin ground for the prospecto

Laurentian and Huronian formations, more easily reached by lak^

or railway than any other mineral district of the continent.

Important Discoveries made every Season ! Careful and hteiiigent Exploration Amply Rewarded ! !

The /\ttenlion of iV|iners and Capitalists in /\merica and Europe is invited.

Mineral Lands are sold by the Government at $1,50 to $3 per acre, or leased with right of

purchase at from 60 cents to $1 per acre first year, and 15 to 25 cents for subsequent years. The^

first year's rental allowed as part of the purchase money, should freehold be desired.

The NICKEL and COPPER mines at Sudbury prove the ore rich and persistent, shafted

to 750 feet in depth, and richest in the lower levels.

Report on Mineral Resources of Ontario, with geological map of the Province (580 p.)

Reports of Bureau of Mines, the Mines Act, 1892, and the Amendment Act of 1894, furnished

free on application. ^

A. S. HARHY, - ARCH. BLUE,
Commissioner of Crown Lands Director Bureau of IV[ines, Toronto, Ont.
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If you want

BAGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

Every Quality and size in stock.

Specially strong: sewing: for heavy materials.

Lowest prices compatible with g-ood work.

We now supply most of the Mining: Companies, and those

who have not boug:ht from us would find it to their advantag:e

to do so.

THE CANADA JUTE COMPANY (Ltd.)

17, 19 »(. 21 ST. MARTIN STREET,

MONTREAL.

BUTTERFIELD'S HiNGED PiPE ViSE
MADE IN Tfl O SIZES.

No. I Holds from O to 2^4 inch pipe.

No. 2 Holds from >2-to 4)2 inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

ikinds of Taps.

-.MANUF.VCTURtD BY-

BUTTERFIELD & CO., ROCK ISLAND, P.Q.

WIRE
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co., LIE
HAMILTON, CANADA.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETWtEN

Otta'^a and Montreal

6 TRAINS DAILY fiEXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And ail Points EAST and SOUTH.

FAST THROUGH SEKVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all poims and passed by customs in transit.

For tickets time tables and information, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt

PORTABLE DIAMOND DRILL

FOR SALE.

"nOR .S.ALE -One Diamond Portable Drill; used

only three months ;
bought from Fraser &

Chalmers ; all attachnjents complete.

BOX 385, MONTREAL.

Bupland's Old Dominion Crescent Brand

CINNAMON PILLS
THE ONLY GENUINE

RELIEF FOR LADIES.

Ask your Druggisi' lor 'Burland's Old Doiiiinion

Crescent Brand CINNAMON PlI.I.s. SIkiIImw intan^ular

metallic boxes sealed with crescent. Ali-oluiul)- sale and
r^li.il'le. Ixefuse all s|uuious and harmful imitations.

I
I"!!! ieceii)t lif six cents in stamps we will reply Ijyreturn

mail, £;i\ing full particulars in plain envelope. Address,

BURLAND CHEMICAL CO.
Please mention this paper. Morse Bide;., N. Y. City.

STAMPS !

PHITCHAED & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

StencUs and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK.
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ROCK AND ORE BREAKER
Successors to Doty Engine Works Co., and

John Doty Engine Co., Ltd.

M INING MACHINERY

it(inni[irtm»tn[»ini[mi»»imfiFniitij|[|j|[|Nim»iH»iiiiii[ii[)iiin^|r

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY!
The Gates Gyratory Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We Manufacture also, STAMP MiLLS,'CORNiSH ROLLS, COMCENTRATORS
and ail classes of MINING MACHINERY.

Address for Catalogues

Branch Offices :

136 Liberty St., New York.
- 237 Franklin St., Boston.

T73a Queen Victoria St., London. E

GATES IRON WOUKS,
50 P. South Clinton St.,

CHICAGO, U.S.A.

Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment

Prices and Estimates on Applicatio

BERTRAM ENdlNE WORKS CO,

Bathurst and Niagara Sts.,

TORONTO, CANADA.

Mining Machinery for Sale.

35 H.P. PORTABLE BOILER, STEAM HOIST,

STEAM PUMP, ROCK DRILL, DIAMOND
DRILL AND OTHER MINING MA-

CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

G. L. WOOD-WOHTH, MAEMOEA, ONT.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford's Magazine,

a New York monthly of home and general reading.

The proposition is to send the Magazine one year for

one dollar, the regular subscription price, and in addition

to send each subscriber fifty-two complete novels during

the twelve months ; one each week.

Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and

in addition you get the magazine once a month for twelve

months, all for one dollar. It is an offer which the pub-

lishers can only afford to make in the confident expecta-

tion of getting a hundred thousand new subscribers.

Among the authors in the coming series are, Wilkie

Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,

Miss Braddon, Captain Marryatt, Miss Thackery and

Jules Verne. If you wish to take advantage of this un-

usual opportunity, send one dollar for Stafford's Magazine,

one year. Your first copy of jthe magazine, and your

first number of the fifty-two novels (one each week) which

vou are to receive during the year will be sent you by re

turn mail. Remit by P. O. Order, registered letter or

«xpress.

Address :

STAFFORD PUBLISHING CO.

Publishers of

Stafford's Magazine,

P. O. Box 2264. New York, N.Y.
Plea.<;e mention this paper.

icameiIbrrndM^ belting

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Paper and Pulp Mills, etc.

CHE/\PER, LIGHTER, MORE PLIABLE & MORE DURABLE THi\N DOUBLE LEi\THER.

SOLE AGENT FOR
CANADA.W. A. FLEMING,

57 St. Francois Xavier St., MONTREi\L. - Victoria Chambers, On^WA

ADVERTISE IT WILL PAY YOU
C)

iiLB^ Canabian /llbining IReview.
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John E. Hardman, S-B.
MINING ENGINEER,

Can be coiisulteti on all matters periainins to the professioii

Tlie development and management of Gold Properties a specialty.

Il \h ill l!' .ll
ll!..M,:'l!„„.,lll Ill %

J TO USERS OF THE DIAMOND DRILL. ^

^ Diamond Diil. Bits set Promptly by an Effici

^ ent Man All Work Guaranteed.

"i Bolt and Carbon Diamonds for sale. Same f

J terms as New York. Prosv^ecting with =-

1 American Diamond Drill at per
|^

f foot or by the day.
|

i IKEcsXC^e ^ Co. J i-

1 OTf.AW.-^. !_

•^rnil|C..q||r»l|||f"-UCI"''l|r"ll|l"""lll Illll""!!!!"""!!!"''''!!!" |l 'I| IfT

CROSBY
STEAM . ENGINE . INDICATORS

Catalogues supplied which comprise other trust-

worthy instruments for the Conlrol, Regu-

lation and Kconomy of Steam.

AGENCY: 751 CRAIG STREET, lUOyTREA L, QCE

J. T. DONALD,
^stioyer and Mining Geolof/ist,

IS6 St. James St., Montreal.

Analyses and .A.^says of Ores, Fuels, I-"urnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. G. CAMPBELL-JOHNSTON
^

Su.msc.T, Iinli.i. .intl the L'niicd .si.iUs.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. .All assays undertaken. Fur-

naces and concentrating jilants planned and erected.

Treatment for ores given. Ores Uwght and sold. Box

40, Vancouver, B.C.

T. D- LEDYARD,
DEALEE IN MINES, &;c.

57 COLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICUURLY LOW IN PHOSPHORUS

IF. CII^i^ElIL.,
MINING : ENGINEER,

(Graduate, Acaxlemy of Minc>, Axclicii, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

E. E. BURLINCAME'S

ASSAY OFFICE' D LABORATORY
F.?fabll-lic'i in C'^li>rado, 1S66. Samples b.v mall or

cxf.ri-^s will receive prompt arul careful alleniiuii.

Gold & Silver Bullion "^S^'X^^^^'h'J^cStcl

All'en, 1736 ft 1738 Lawr«sce St., Deaver, Colo.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Ojjiri' ami Resideiiri- :

47 ST. GEORGE ST., TORONTO, ONT.

CA.V.^DI.\N REPRESENTATIVE :

Henrv De Q. Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc.. Port Arthur, Ont.,A. M. Inst. C.E.

LONDON REPRESENTATIVES :

Lane Gagge & .Andrews, Solicitors, .Arundel St. Strand, London.

R. C. Campbeli.-Iohnston, (of Swansea, India and the

Stales), Metallurgist. Mining Engineer, Vancouver, K.C.

HOME STUDY OF

MINE SURVEYING
To commence, .students only

need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scranton, Pa..

LEDOUX & COMPANY,
9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened

and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particularst

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & 00.
6 & 7 CROSS LANE, LONDON, ENG.

WM. HAMILTON MERRITT, F.C.S.

Associate Royal .School of Mines, &c.,

MINING ENGINEER and 3IETALLURGIST,

Will report on Mines and Mineral Properties,

ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Royal School of Mines, London—Late Chemist

and As-sayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE^

ARLINGTON PLACE, - TRURO, N.S

Irw"in, Hopper 85 Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, Soapstone, &c.

WYATT & SAARBACH,

Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.
fNear Hanover Square.)

W. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Melallupgist,

REfORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

E BE N E. OLCOTT,
Consulting Mining Engineer & IVIetallurgist.

18 Broadway, New York City.

Cable Address : - - - " Ki amolena."

Mines examined and reported on. Will act .-is pennan nt or

pOTal ailvising engineer of mining companies.

Special facilities for making working tests on ores.

MICHIGAN MINING SCHOOL.
.\ .State Sjhool of .Minln;^ Kn-inuering, located in ihe he:irt of the

I..-ikeSupc-nor nuhim il-i-h, :-;iMii,^ practical insinMi-n .n I )r..w-

ina, BUie-pilnu;!-, \ 1 I. .mi. .\ I ct li.inlsm, Proii> rii. , i.l .\ I .hl rui Is,

Graphical .-Matic.-, ;\lcch.u.ic;U ..iid Eleclnc.il lM,^.^cLnll- ^l.op-

pr.nctice, .Analytical and l echnicul ^ liein.siry, As,.,ying Ore Uress-

iiifi, Metallurgy, Phane, Railroail .md Mine Surveying, Hsdraulics,

Mining, iMineialogy, Petrography, General, hcononiic, and ! leld

Geology, etc. Has Summer .Schools in Surveying, .-ilinii-pi .i. tice

and Field Geology. Laboratoric, Shops and Sianiii Mill «ell

equipped. Initio" free. For Cal.ilogues apply to the Director

Houghton, Mich.

2518 & E520 noTFfEj^ftWeSJ 129 BAY: 5t.

BOOKS OF INTEREST
TO

Enffineers, Mechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS A>» STATIONERS.

237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's tlook, N.J., opposite New

liritrhton, Stalen Island. Copper Ore, Mattes, or Bul-

ioii ptirchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing

Ores and Mattes.

SEX.!..

INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasure G. A. LAND.

Office 37 to 39 Wall Street, New York.

ROaFINC
ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING (s
/MANUFACTURERS.lORQHTO
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H. H.FULLER 1 OO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

SOLE AGENTS FOR NOVA SCOTIA FOR

EOSTOIT BELTING GO'S RUBBER GOODS,

REEVES WOOD SPLIT PULLiSYS.

CORRESPONDENCE SOLICITED.

P. O Box 178. ^^Shipments promptly and carefully attended to.

K. BEATTY & SOITS,

HOISTING

ENGINES.

ENGINES

FOR

Mines

Inclines.

Horse-Power Holsters,

Stone Derrick Iron,

Centrifugal Pumps,

i

Dredges, Derricks, Steam Shovels, Suspension Cableways,

AND OTHER CONTRACTORS PLANT.

AXCillS M. THOM CO., MONTREAL.

RUBBER GOODS for M INING PURPOSES
MAN UPAGTURED BY

-:^irTHE CUTTA PERCHA AND RUBBER MFC: CO/ OF TORONmi-^m

OFFICE 6U 63 FRONTS^ WEST TORONTO. FACTORIES AT PARKDALE.
Sheam ^ Air Hose, Rubber Bumpers and Springs, Fire,H.pse, Pulley Covering, Rubber Clorhin| 3r Boofs:

FOR MINING, ALL CLASSES
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C«SDI «TEO B\ B, T. A. BELL.

THE OFFICIAL ORGAN
OF

HE GOLD MlftER'S ASSOCIATIOH OF SOVA SCOTIA ,

THE UNITED HINISG SOCIETY OF SOVA SCOTIA ,

THE ASBESTOS CLUB, QUEBEC,

THE GENERL MINING SSOCIATION OF QUEBEC.

Victoria Chambers, 140 Wellington Street,
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The Cape Breton Meeting.

As announced in previous issues the members

of the General Mining Association of the Pro-

vince of Quebec and the Mining Society of Nova

Scotia will meet at Sydney, Cape Breton, during

the week commencing loth July next. The

programme of the proceedings is as follows :

—

TcESDAv, loi H July.

At 10 a.m. the party will leave the Landing Stage,

near the New .Sydney Hotel, on the Dominion Coal

Company's steam tug for the International Pier.

The approaches to the Pier and the grading of tracks are

well woithy of attention. The whole of this work has

been carried out under the personal superintendence of

Mr. Hiram Donkin, C.E.

The party will return to Sydney and lunch at the Hotel

at 12 o'clock.

At I o'clock a special train will be in attendance at

Sydney .Station to convey the party to the Dominion Coal

Company's Caledonia Mine, which is equipped with

patent self-dumping cages, and screening and loading

anangements of the most complete kind. The iron pit-

frame and landing stages, upwards of 80 ft. in height, are

a. special feature.

The large Compound Air and Compound Condensing

Steam Rand Compressor, which was exhibited at the

World's Fair, has recently been laid down at this pit to

work coal cutting and pumping machinery.

A range of Babcock &. Wilcox boilers, working at a

pressure of 100 lbs., is in operation, and Iselow ground,

endless Cable Haulage, Ingersoll Coal Cutting machinery

and Stanley Coal Header.

The whole will be inspected under the guidance of

D. McKeen, Esq., M.P., General Manager, and Mr. W.
Bkkemore, Mining Engineer to the Dominion Coal Com-
pany.

Return to Sydney from Glace Bay Station at 6 o'clock.

A meeting will be held in the Assembly Room
<rf the .Sydney Hotel, promptly at 7.30 p.m., for the tran-

laction of business and reading of papers.

Wed.nesdav, iith July.

Leave the Landing Stage, Sydney, on the ordinary

Ferry Boat at 10 o'clock, arriving at North Sydney at

10.30 a.m., where the party will be met by R.H. Brown,

Esq., M.E., and conveyed over the private line of the

General Mining Association to the old Sydney Mines,

which present many special features of interest. These

mines have been in operation longer than any other in

Cape Breton, having been established upwards of 100

years. The workings extend some distance under the

Atlantic Ocean, and the coal is hauled to pit bottom by

main and tail rope.

After inspecting the mines, the party will he enter-

tained at luncheon by R. H. Brown, Esq., and will return

to Sydney by the afternoon boat, leaving North Sydney at

3 o'clock. In the evening, D. McKeen, Esq., M.P.,

will entertain the party at dinner at the .Sydney Hotel,

where they will meet some of the leading gentlemen uf

the district.

Thursday, i2th July.

The party will leave Sydney Station at 9.45 a.m. for

Cow Bay, where the Dominion Coal Company's Gowrie

Mine and Pier are situated. After a lirief inspection of

these, they will, if practicable, and arrangements can be

made, proceed on the Company's steam tug to Louisluui;,

a distance of about 30 miles. This will be a most enjoy-

able excursion, and will afford an opportunity of inspectipg

the old Frenf^h fortifications, and making the ac(|uai it-

ance of a town which possesses great historic interest.

The party will return from Loiiisburg by the same tug at

4 o'clock, arriving at Sydney about 8 p.m.

Friday, 13TH July.

The Eastern Development Company, through Mr. Isaac

P. Gragg, President and General Manager, has very

kindly invited the party to visit the Coxheath Copper

Mines, either as a body or as individuals, during the '

week of this meeting. Further details of this excursion

can be learned at the headquarters at the .Sydney Hotel

during the meetings.

Should the day prove propitious, it has been proposed

on Friday afternoon to take a steamer on Little Bras

d'Or for an excursion through some of the beautiful bays

of the Bras d'Or Lake, terminating at Grand Narrows

Friday evening.

A large party of delegates from the Quebec

Association will sail from Montreal at daybreak

Thursday, 5th July, on the steamer " Bonavi.^ta,"

which has been kindly placed at their disposal

at a greatly reduced fare for the round trip by

the courtesy of Messrs. Kingman, Brown & Co.,

Montreal. The Intercolonial Railway will also

carry members from Levis to Sydney and return

at a single fare, while the Canadian Pacific,

Grand Trunk and other railways will issue tickets

at a fare and one-thied to delegates travelling

from points on their lines to the place of meet-

ing. Those members going by boat are requested

to be on board ship at MoiiMv^al on Wednesday

evening, the 4th July, but members who cannot

join the party at Montreal may do so at Quebec,

on the evening of 5th July, by communicating

with the agents of the Black Diamond Steamship

Company in that city. Immediately after the

meeting the " Bonavista " will sail from Sydney

for Montreal.

The members of the Mining Society of Nova

Scotia will leave Halifax at 8 a.m. local time on

Monday, gth July, reaching Sydney same even

ing at 9.30 p.m., a drawing room car for their

accommodation being provided by the courtesy

of the Intercolonial Railway, which will also

carry them for a single fare Both societies will

rendezvous at the New Sydney Hotel, where

special rates for their accommodation have been

provided by Col. Brownell Grainger.

Every effort has been made by the local com-

mittee, notably Mr. David McKeen, M.P., Mr.

R. H. Brown, M.E., and Mr. VV. Biakemore,

M.E., to ensure the comfort and enjoyment of

those members and guests who may be able to

avail themselves of this opportunity to visit an

Island which possesses many features of interest

to those associated with mining, together with

rich and varied scenic attractions and historical

as50ciations, which cannot fail to render the

visit one of great profit and enjoyment to all who

may be able to go. Every mining engineer in

Ontario, Quebec and Nova Scotia who can spare

time for a couple of weeks' holiday should avail

themselves of this excellent opportunity to visit

and inspect the largest and most important coal

field in the Dominion.

Our next issue, profusely illustrated with por-

traits, photographs of the collieries and other

works to be visited, and a complete geological

map to date of the Sydney coal field

specially prepared for this number, will contain

as usual a verbatim report of the proceedings of

this exceptionally attractive and important oc-

casion.

-^•^

The American Society of Mechanical

Engineers—Montreal Meeting.

The twenty-ninth meeting of the American

Society of Mechanical Engineers was held at

Montreal during the week commencing 5th June.

About 200 ladies and gentlemen participated in

the proceedings.

The first event was a drive around Mount

Royal Park. Unfortunately the weather was

stormy, but the drive took place nevertheless in

closed carriages. The magnificent view from the

mountain was of course obscured, but a cham-

pagne lunch in connection with the vivacity of

Col. Stevenson, did much to enliven the occasion.

The opening session was held Tuesday even-

ing at Molson Hall, McGill University, and was

presided over by Mr Herbert Wallis, of the

Canadian Pacific Railway, chairman of the local

committee of entertainment. Addresses of wel-

come were made by Mayor Villeneuve, Sir

Donald A. Smith, Professor Bovey (of McGill),

and Mr. Geo. Hunt (on behalf of the local associa-

tion of Stationary Engineers. A graceful response

was made by the Society's President, Mr. Eckley

B. Coxe, followed by his formal presidential

address. Mr. Coxe is a man of distinguished

attainments, both in a scholastic and practical

sense, and of equally distinguished achievement,

than whom no one is better able to deliver

weighty sentiments on his chosen subject. The

address displayed a breadth of view such as

might have been expected from such a source

He outlined the great advance that had

been made in this branch of education in

recent years, and cominented upon the well-

known fact that in the United States the com-

mand of the industrial army is rapidly drifting

into the hands of technical school graduates, in

spite of which, however, there is a widespread

feeling that the methods and programmes in use

are not wholly satisfactory This he considered

inevitable, in view of the fact that the whole

subject of technical education was a new one,

almost without precedent or guide. A most

healthy iign, however, was the fact that those

conducting these schools are themselves aware

of their shortcomings and alive to determine the

reasons and remedies.
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He proceeded to classify engineers, placing at

the head of his classification the business en-

gineer, by which he meant not simply an engineer

who had drifted into business, but one whose

range of vision was large enough to include

business and financial considerations in forming

his judgment, and thus at times decide upon

courses of action which from a purely technical

point of view might seem wrong. Such men, he

said, were very rare, and when once known were

sure to command high salaries. He then went

on to describe the changes that had come over

the engineer's work of late years in the direction

of specialization, and enlarged upon the fact that

this rendered it more difficult than formerly for

the young engineer to acquire an all-around line

of experience.

His contention was that the schools should so

far as possible supply this all-around knowledge,

that is, direct their energies toward the develop-

ment of men well grounded in those fundamental

principles which lie at the base of all specialties,

and not attempt the training of specialists. He

also animadverted against the practice of making

higher mathematics the one great feature of an

engineering education. Though an accomplish-

ed mathematician himself, Mr. Coxe has suffi-

cient breadth of mind to recognise that many of

the most successful engineers have not possessed

the mathematical faculty except in a moderate

degree, and to make mathematics the one

criterion of the course was in his mind clearly a

mistake.

Following the presidential address, the Society

made an inspection of the equipment of the

Engineering Building, and from all sides were

heard words of unstinted praise and admiration

for Canada's great technical school.

The regular business of the reading of papers

was taken up Wednesday morning, when the

following list of papers was gone through :

A. K. Mansfield : Notes on the Theory of Shaft

Governors.

Albert F. Hall : Heat Units and the Specifications

for Pumping Engines!

W. H. Bristol : A New Recording Pressure Gauge for

Extremely High Ranges of Pressure.

Frank Richards : A Note on Compressed Air.

A. W. RoKlNSON : The Relation of the Drawing Office

to the Shop in Manufacturing.

It should be stated that under the system

developed by the Society's mose efficient Secre-

tary, Prof. T. R. Hulton, of Columbia College,

the amount of work performed is very great.

All manuscript is required to be in the Secretary's

hand some weeks before the meeting. The

papers are at once put in type and printed copies

are sent to all members, who signify (by a blank

postal card sent out for that purpose), their in-

tention of attending the meeting. Each member

attending is then presumed to have read the

papers which interest him before the session

opens. Consequently the paper is not read ex-

cept by brief abstract, and almost the entire time

of the sessions is thus available for discussion.

The discussions are thus very full and are often

of far more value than the papers which call

them out.

Of the papers on the above list, that by Mr.

Mansfield called out the most anmiated dis-

cussion. Mr. Mansfield's paper was chiefly an

exposition of the "inertia effect" and its com-

bination with the usual centrifugal effect. The

inertia governor is a comparatively new develop-

ment, which has been the subject of several pre-

vious papers before the Society, and it is a sub-

ject which is sure to give rise to a warm dis-

cussion. A leading part in the discussion was

taken by Prof. Jocobus, of Stevens' Institute, who

proceeded to demonstrate that unless handled with

great intelligence the inertia governor was one of

those things which had best be let alone. He pro-

duced some extremely interesting diagrams taken

in the course of extended experiments on an

engine fitted with an inertia governor, which

showed plainly enough that it was very easy to

apply an inertia in connection with a centrifugal

governor in such a manner that the inertia

governor should injure instead of improve the

regulation.

The paper by Mr. Bristol also called out an

animated discussion, and one which brought out

some interesting facts, although the remarks

drifted a long way from the subject of the paper.

Among the more interesting remarks were those

by Mr. Almond, of Brooklyn, N.Y., who

gave an account of some unique experience in

making spiral springs of steel. The steel wire

was required to be extremely hard—so much so

that it was found impossible to coil it to the

required size without repeated breaking. This

was finally overcome by running the wire through

boiling water and immediately cooling it, the low

heat of boiling water being sufficient to soften

the wire so as to permit coiling.

Wednesday afternoon was occupied by an

excursion down the Lachine Rapids, by a

steamer furnished by the harbor commissioners

—the trip to the head of the rapids being by

special train tendered by the Grand Trunk

Railway. After "shooting" the rapids the

steamer took the party down the river past the

city, finally putting about and landing the

excursionists at Lachine basin.

The evening was occupied by a charming

social function—a reception at the residence of

Sir Donald A. Smith. A pleasant time was spent

in inspecting Sir Donald's superb collection of

paintings and curios, the japanise collection

receiving, perhaps, the greatest expressions of

appreciation.

At Thursday morning's .session the following

papers were discussed :

R. H. Thurston : The Theory of the Steam Jaclcet ;

Current Practice.

D. S. Jacobus : Results of Experiments with a 50 h. p.

Single Non-condensing Ball & Wood Engine to

determine the Influence of Compression on Water

Consumption.

Frank H. Ball : Cylinder Proportions for Compound

Engines, determined by their Free Expansion

Losses.

F. M, Rites : A New Method of Compound Steam

Distribution.

J ESSE M. Smith : Tests of a Small Electric Railway

Plant.

W. S. Aldrich : Power Losses in the Transmissive

Machinery of Central Stations.

The first paper was extensively long, after tht

manner of Prof. Thurston's papers, and was

expected to lead to a battle royal. Prof,

Thurston is an ardent and uncompromising

advocate of the steam jacket, and other equaU"

able members are well known to be equally

pronounced opponents. Those who enjoy a

wordy passage at arms were, however, disappoin-

ted, as Prof. Thurston had unavoidably been

detained from attending the meeting.

The paper by Mr. Ball, (well known as thej

inventor and builder of the Ball engine) was an!

explanation of a method of proportioning the:

cyhnders of a compound engine, with reference'

to minimising the bed losses rather than the

equal division of the load as has heretofore been

done.

The paper by Mr Rites commands attention

as does anything from his hand. Mr. Rites is

well known as the inventor of the system of

steam distribution employed in the Westinghouse

engine—a system which has peculiar and unicjlgfe

advantages when employed non-condensing and

under extremely varying loads—as for instance,

in electric work, which in fact, first furnished the

incentive for its development.

After adjournment the party assembled at the

power house of the Montreal Street Railway

Company, where luncheon had been proposed.

The plant was much admired as an illustration

of thoroughly high grade engineering, without

the gilt edged and silver plated accessories that

now-a-days are too often brought in where th^

have no proper place. Following this a visit m
the Grand Trunk Railway shops had been

planned, but had to be omitted as the shops

were closed by reason of the coal famine, and in

lieu thereof, the members attended a very plea-

sant garden party, tendered by Mrs. FranM<

Redpath and Mrs. Bovey at the residence of the

latter.

Thursday evening was occupied by a proji

fessional session, at which the following papery:

were taken up :

M. P. Wood : Rustless Coatings for Iron and Steel.

Jas. McBride : Corrosion of Steam Drums.

C. W. Hunt : A New Mechanical F\uk\.

F. R. Hut I ON : First Stationary Steam Engines i
^

America.

DeCourcy May : Cost of an Indicated Horse Power,

Jno. R. Freeman : A New Form of Canal Waste WeiB

The paper by Mr. Wood went into the variou

processes for protecting iron and steel from co

rosion, and enlarged upon the reasons which h

lead to the commercial failure of some whic

had been technically successful. His conclusio

was that the best available protection was firs

class paint—linseed oil and pure white or re

lead. Mr. Hunt's paper was a description of

new method of adjusting connecting rod ends t

take up wear by means of a cavity behind on

of the brasses filled with small steel balls. Th

screw enters this cavity and displaces the ball

much as a pump plunger displaces water in

pump barrel. Mr. Hunt stated that the con-

struction was cheap and satisfactory, the adjust

ment being very delicate and permanent.

At the conclusion of this . session Prof. Bove
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4tertained the members in the testing labora-

V by showing the operation of the various

sting machines.

At the Friday morning session the concluding

pers were taken up as follows :

W. BissELL : Effect of Varying the Weight of the

.generator in a Hot-air Engine.

RONEY : Mechanical Draft for Boilers.

Carpenter : The Saturation Curve as a Refer-

Line for Indicator Diagrams.

-J.vOBi'S-RiCE : Results of Measurement of

Water Consumption of an Unjacketed 1600 h. p.

mpKDund Harris-Corliss Engine.

|F. B. KiNc; : Notes on the Corrosion of a Cast Steel

Propeller Blade.

Of the above, the paper of most general

^Rterest, was that by Mr. Roney. Mr. Roney is

^"^and favorably known as the inventor of a

lessful mechanical stoker, which is "handled"

mercially in connection with the Westing-

engine. The paper here presented urged

abandonment of chimneys, except so far as

essary to get rid of deleterious gases, and

bstitution of a fan for producing draft, in

fiction with a fuel economizer to save the

still in the gases after passing the boiler,

this way the temperature of the gases can be

iuced to a point which would give no adequate

raft with a chimney, and the claim is that the

eat thus saved gives a much greater amount of

er than is necessary to drive the fan, in other

irds, the fan draft is produced at a smaller

nditure of heat than the chimney draft.

This closed the professional sessions. In the

noon many of the members visited the

irks of the Canadian Rubber Company, while

rs attended a very pleasant garden party at

house of Mr. J. H. R. Molson.

The programme provided for an excursion to

tawa on Saturday by special train over the

nadian Pacific Railway. A considerable

lumber, however, manifested disappointment

,t Quebec city had been omitted from excur-

iE>ns, one gentleman remarking that "Canada

out Quebec was like Hamlet without

ihelia." In consequence, a party was made up

visit that famous city. The main contingent

ever selected the Ottawa trip, where the

wa Electric Railway Go's power house, the

ills of J. R. Booth and the Parliament

ildings were inspected. Luncheon provided

Ottawa citizens was served on the grounds of

C. Keefer, and a garden party at Rideau

all on the invitation of His Excellency the

lovernor General completed the entertainment.

On all sides and throughout the convention

stant expressions of appreciation at the gen-

us hospitality extended were heard, as well as

arks showing the extremely favorable im-

sions made by Canada, Montreal, and especi-

y McGill University. This convention was

Ided by less blaze of trumpets than some

previous meetings, but it is safe to say that none

has resulted in furthering to a greater degree that

mutual acquaintance of these two sister peoples,

which is after all the greatest good accomplished

by these international meetings.

EN PASSANT.

We understand that the Dominion Govern-

ment has under consideration an appropriation

of $7,000 to be applied in drilling the enormous

area of tar sands discovered by Mr. R. G. Mc-

Connel, B A., in his geological survey of the

Athabaska Country, N.W.T. The tar sands

have been estimated by Mr. McConnel to have

a minimum distribution of fully 1,000 square

miles. They vary in thickness where the section

is complete from 140 to 225 feet. The following

calculations extracted from the Summary Report

of the Geological Survey for 1890, although it

can only be regarded as an appropriation, will

serve to give some idea of the enormous out-

pouring of bituminous substances which has

taken place in this region :

—

"An analysis by Mr. Hoffman of a specimen collected

some years ago by Dr. Robert Bell, gave by weight :

Bitumen 12.42

Water (mechanically mixed) 5 • 85

Siliceous Sands
.

, 81
. 73

A cubic foot of the bituminous sandrock weighs, ac-

cording to Mr. Hoffman, 117. 5 lbs. This figure multi-

plied by the percentage of bitumen, 12.42, gives 14.59 'bs.

as the amount of bitumen present in a cubic foot, or

: -V 22.9 per cent, in bulk. Taking the thickness at

150 feet, and assuming the distribution as given above at

1,000 square miles, the bituminous sands in sight amount

to 28.40 cubic miles. Of this mass, if the preceding

analysis is taken as an average, although it is probably

rather high, 22.9 per cent, in bulk, or 6.50 cubic miles is

bitumen. The amount of petroleum which must have

issued from the underlying limestones to produce 6.50

cubic miles, or by weight approximately 4,7oo,ooo,cxio

tons of bitumen, cannot now be estimated, as the condi-

tions of oxidation and the original composition of the oil

is unknown. It must, however, have been many times

greater than the present supply of bitumen."

"The commercial value of the sands them-

selves as exposed at the surface " says Mr.

McConnel, " is at present uncertain." But the

abundance of the material and the high percent-

age of bitumen which it contains, makes it

probable that it may, in the future, be profitably

utilized for various purposes, when this region is

reached by railways. Among the uses to which

it is adapted may be mentioned roofing, paving,

insulating electric wires, and it might also be

mixed with the lignite which occurs in the

neighborhood, and pressed into briquettes for

fuel

We understand that an experienced well

driller has received the contract, and that work

will be proceeded with just as soon as the appro-

priation is ratified by parliament. The tar

sands evidence an upwelling of petroleum to the

surface unequalled elsewhere in the world, but

the more volatile and valuable constituent? of

the oil have long since diappeared, and the

rocks from which it issued are probably ex-

hausted as the flow has ceased. In the ex-

tension of the tar sands under cover the con-

ditions are different, and it is here Mr. Mc
Connel points out that oils of economic value

should be sought. In ascending the Athabasca,

the tar sands are overlaid at Boiler Rapid by a

cover of shales sufficient to prevent the oil from

rising to the surface, and in ascending the river,

this cover gradually thickens. The geological

attitude of the shales is not the most favorable,

as the beds dip away from the outcrop at the

rate of five or ten feet to the mile, and it is

possible that a part, or even the whole of the oil

may have flowed northwards and eastwards

through the sands, and escaped where these

come to the surface. It is unlikely, however,

that all the oil has escaped in this manner, as

small anticlinals in the covering beds are almost

certain to exist, and a differential hardening of

the beds themselves may serve to inclose

reservoirs or inverted basins of large capacity.

It is also possible that the sands at their outcrop,

may by the deposition of tarry substances be

plugged tightly enough to prevent further egress.

Favourable indications of the presence of oil in

the vicinity of the Athabasca, are also afforded

by the existence of natural gas springs.

The question of the continuity of the tar

sands and their petroliferous character under

cover, can, however, only be settled in a decided

manner by boring. At the mouth of Pelican

river where the drilling will be done, the tar

sands are probably covered by about 700 feet of

strata, and this amount increases as the river is

ascended At the Athabasca Landing, if the

formation extends to that point, it probably lies

at a depth of from 1,200 to 1,500 feel below the

surface, but the distance of the landing from the

outcrop of the tar sands, and the variability of

the thickness of the cretaceous formations make

it impossible to give more than a rough

estimate.

Tenders are asked for 300 feet of tunneUing

on the Canadian Pacific Mining and Milling

Co's gold property, on AVoodberry Creek, near

Ainsworth, B.C.

The Nakusp Ledger reports that an American

syndicate is negotiating for control of the Noble

Five group of mines, in the Slocan county, B.C.

Price : 300,000.

A recent discovery of coal on Buffalo Point,

Lake of the Woods, the extreme south-eastern

part of Manitoba, is reported to have been

acquired by a Winnipeg Company for $30,000.

A prospecting outfit has been sent out.

Mr. J Keith Reid, C.E ,
Montreal, who has

spent the past two seasons in the Kootenay

County, B.C., has returned to Montreal. He

has completed a very handsome wall map show-

ing the mines and mining camps, roads, trails,

railway and water routes, and other features of

much interest to mining men interested in the

Kootenay County. The original of Mr. Reid's

map, will in all likelihood, be acquired by the

British Columbia government, or the Canadian

Pacific Railway, and the reproductions on the

smaller scale should find a ready sale From

personal examination we can confidently recom.

mend this excellent piece of work to our

readers.



riR. F. A. HaLSEY, Sherbrooke, Que.,

Manager of the Canadian Rand Drill Co.



Hr. E. W. Oilman, Hontreal,

rianaging Director and Secretary, The ln£;erso!l Rock Drill Co, of Canada.
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Messrs. Henry Barber & Co., Toronto, have

been appointed liquidators in the estate of the

Drury Nickel Company, Ltd., of Sudbury, now

being wound up. Liabilities, $61,000. The

assets are estimated at $100,000, and consist of

the mining property, machinery plant, buildings,

and nickel ore on hand.

" It is certain that when the much and long-wished-for-

revival comes, no industry will feel its beneficial results

more quickly or more deeply than will that of the

manufacture of all kinds of electrical machinery and

appliances. The great activity in this industry, that had

only gotten fairly under way when the reaction set in a

year ago, was a very genuine one, and when the times

are again better it is morally certain that the business in

this line will be greater than ever before. The demand

for the projected electric roads, for the new lighting

plants, for the new motors and dynamos, is a growing

one, and if for a time suppressed, is sure to rise again

like a hidden stream, with greater force than before."

—

Boston Mamifacturers' Gazette.

And when it does come look out for a boom

in Canadian mica.

The coal shipment from British Columbia for

the month ending 31st ulto, were :

tons.

New Vancouver Coal Mining and Land Co. . 29,110

Wellington Colliery 23,269

Union Colliery 17,046

Our portrait series would be incomplete

indeed did it not include a representation of

those important manufacturing industries which

have sprung into activity with the steady growth

of mining affairs in Canada. The foremost of

these, as all our readers know, are the IngersoU

Rock DrillCompany of Canada, and the Canadian

Rand Drill Company, operated respectively

under the energetic and enterprising manage-

ment of two very good fellows—Mr. E. W.

Oilman, Montreal, and Mr. F. A. Halsey of

Sherbrooke, Que., both of whose photographs

are reproduced in this month's Review. Mr.

Oilman who is the son of the Hon. F. E.

Oilman, a member of the Legislative Council of

Quebec, is a native of Montreal, having been

born there in 1867. He was educated in the

Polytechnic School at Worcester, Mass., where

he graduated as a Mechanical Engineer in 1888.

After some time spent in visiting different shops

and mines in the United States, he accepted a

position with the IngersoU Rock Drill Co., being

elected secretary and managing director to the

company in 1893. Mr. Oilman is a member of

the General Mining Association of Quebec and

other organizations. The large establishment

over which he presides has its headquarters at

St. Henry Station, a suburb of Montreal, and is

Tunning full time, employing a large number of

skilled mechanics on those special lines of rock

drills, air compressors, coal cutting machinery,

and other mining appliances for which the

IngersoU Company enjoys a world-wide repu-

tation.

Mr. F. A. Halsey, like Mr. Oilman, is

too familiar a figure in the mining districts of

the country to require any introduction from us,

but a few lines respecting his career will not be

without interest. Born at Madilla, N.Y., in 1850,

he pursued a full course of mechanical engineer-

ing at Sibly College, Cornell University, from

which he graduated in 1878. After a year's

practice as a working machinist in local shops,

he made his first business connection with the

Brush Electric Co. of Cleveland, Ohio, in 1879.

This was at the very beginning of commercial

electric lighting and but for untoward circum-

stances he would undoubtedly have been a

specialist in electricity. At the Brush Works

he had charge of the testing room which, how-

ever, unfortunately resulted in such a violent

attack of inflamation of the eyes that Mr. Halsey

was compelled to abandon the work. In 1880

he entered the service of the Rand Drill Co. of

New York. In 1890, on the occasion of the

organization of the Canadian Rand Drill Co. he

was appointed its manager, with headquarters

at Sherbrooke, Que.; stiU, however, retaining

his connection with the parent company in a

consulting capacity. In connection with his

present position, Mr. Halsey has had a very

congenial work—one that all mechanics covet

but seldem get—the organization of a new

machine shop " out of the whole cloth," with

the result that there has been established at

Sherbrooke, Que. a "factory" shop probably

unsurpassed in Canada, in the ingenuity and

completeness of its equipment,—by a "factory

shop" we mean a manufactory for certain

specialties only, as distinguished from the

general or jobbling shop. Special tools, jigs,

fixtures, and gauges are provided for almost

every operation, incidental to the work and as a

consequence the Canadian Rand Drill Company

enjoys a high reputation for the exceUence and

thoroughness of the work it accomplishes for the

mining men of the Dominion. In 1893, the

Canadian Rand DriU Company acquired the

Canadian rights, and entered upon the manu-

facture of the Harrison Coal Mining machine.

Mr. Halsey is a member of the American

Society of Mechanical Engineers, the American

Institute of Mining Engineers, and the General

Mining Association of the Province of Quebec,

of which he is a member of Council. Among

other contributions to the literature of me-

chanics may be mentioned his papers on "A
New Rock Drill," being a description of the

"Slugger" of which he is the inventor, and

"The Premium Plan of paying for labor," a

novel and original method of enlisting workmen

in the effort to increased output—a system, by

the way, which has been found to work ad-

mirably in his shops at Sherbrooke. These

papers have been published in the Transactions

of the American Society of Mechanical Engin-

eers. Before the General Mining Association

of Quebec he has also contributed a valuable

paper on "Modern Practice in Economical Air

Compressors." In addition to this he is the

author of a distinctly valuabe work on " Slide

Valve Gear," a treatise on steam engine valve

motions which has been adopted as a test

book in several engineering colleges, including

his Ahna Mater.

Gold Mining in Nova Scotia.

[By a Correspondent.]

South Uniacke District

The Golden Lode.—This property under the

management of Mr. Hayward, one of the

owners, is being opened up rapidly. It

adjoins the famous Thompson-Quirk mine, and

the shaft at a depth of 300 feet, should

strike the rich pay streak known to exist

there, and which has been worked by the

Thompson-Quirk people to the dividing line.

The shaft is now down 170 feet, and when com.

pleted the mine will be equipped with mill and

suitable plant.

Malaga District.

Fisk Areas.—The development work on the

Fisk Block here, owned by J. H. Austen et al,

has already exposed four "leads," all of them

showing gold. One lead in particular from 8 to

10 inches wide (where cut) shows very rich

quartz. Within ten feet of this rich vein an-

other lead of 4 feet has been struck showing

fine gold well distributed. So good is the

showing that the parties having the option on

the mine, now hold the property at double the

amount for which it has been bonded to them.

Minneapolis Mine.—This mine is now being

prospected with very favorable results. As it

is already well equipped with mining machinery,

it win within a few weeks be on the list of pro-

ducing mines.

Parker-Douglas Mine.—The lawsuit as to

the ownership of this mine will soon be deter-

mined, and in the event of the plaintiffs sub-

stantiating their claim to the mine (everything

up to date has been in their favor) active

operations will be commenced immediately.

Caribou District.

Touquoy Mine.—This mine is pursuing the

even tenor of its way and the usual quota of

gold is finding its way to the already well fiUed

pockets of the owner. It is reported that the

mine is being examined by some English in-

vestors, with a view to purchase. There are

on the property large quantities of low grade

ore which have never yet been worked.

Lake Lode Mine.—Mr. W. A. Sanders is still

working on this property with fairly good

results, and he contemplates in the near future

thoroughly equipping it with an up to date plant.

The Truro Mine.—This property under the

able management of Geo. W. Stuart, is still

being sunk upon to strike the rich pay chute,

known to exist there, and we hope to report soon

another rich strike on this mine, which has a

high record.

Guysboro County.

Cochran Hill Gold Mining Co., Melrose.—
The extensive new plant on this property is

rapidly nearing completion. A 20 stamp Home-

stake mill of latest design is being erected by

the Truro Machine Co. A large and com-
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modious boarding house for the miners, and the

mine itself is being equipped with a fine air

compressor, drills, and Lidgerwood hoisting

engine, built by the IngersoU Rock Drill Co.,

Montreal. Manager McQuarrie reports that a

large body of fair grade quartz has been opened

and there is upwards of 800 tons on the dump

readv to mill. The mill will be in operation

about the middle of July.

Crmvs Nest, Melrose.—Mr. Whitner a mining

expert, representing the owners of this mine,

spent some weeks in and around this district,

and he says that considering the amount of

development done on the property he is very

pleased with the showing. A small mill is on

the property, but a new and adecjuate plant will

be installed, on the mine proving equal to

anticipations.

Renfrew District.

Dr. C. D. Jenkins of Boston, the patentee of

the Jenkins Mill and Amalgamator, has pur-

chased and is now working on the tailings of

the " North " mill. His mill is somewhat of a

new application to an old principle, similar to

that of the Gates Crusher, but which crushes

very fine. At present we are unable to say with

what result the tailings are being worked, as the

clean up is to be monthly and it has not been

in operation that long. Dr. Jenkins recently

bonded the areas owned by Musgrave et al at

Mooseland.

Asbestos Mining in Quebec.

Respecting the state of the asbestos market

a prominent shipper writes :
" I am glad to be

able to report some improvement in the con-

dition of trade. AVe have recently booked

several orders in addition to our regular con-

tracts ; and I understand others in the trade

have also had a good many enquiries and have

had some sale. Manufacturers stocks, so far as

I can learn, are fairly well depleted, but in the

depressed state of trade generally, there is no

disposition to contract ahead for any large

supplies, and orders are consequently small, all

the way from a carload to 25 and 50 tons, the

latter figure being the maximum quantity we

have sold to any one concern, outside of con-

tracts."

Thetford District.

The Bell's Asbestos Co., Limited, who have

been working extensively during the past winter

have increased their force, and are operating

very extensively this season. An entirely new

system of cleaning lower the grades has been in-

troduced, and a large output for the year is

anticipated.

.Messrs. King Bros, have reopened there mine

but are operating only a small force. Their

crushing mill is at present closed pending the

introduction of new plant for cobbing and

cleaning certain portions of their product.

The Beaver Asbestos Co., Limited, has re-

opened their pits, and employ a large force and

increased plant over last year.

The Johnson's Co., have not yet re-

opened their mine, though some stripping

work is being done. The crushing and cleaning

plant which has worked continuously through-

out the winter is still in operation. A great

portion of the old dumps is being put through

the mill and a large output of the lower grades

is produced.

The Ward Bros, mine has not been reopened

this season.

Black Lake.

The Reedsdale mines are still shut down and

are likely to remain so this season.

The Anglo Canadian Asbestos Co., Limited,

has 80 men on its pay roll and work will be

continued vigorously during the season.

The American Asbestos Co. has a large force

at work in the upper pits. A steam plant has

been installed further back on the hill and

mining operations are carried on entirely by

steam, the compressor plant being idle. A large

output will be made here.

The Glasgow and Montreal Company's pits

remain closed pending improved market.

The United Asbestos Co. is in full operation.

Since last season a large storage shed has been

erected, and a very complete crushing and

cleaning plant installed. A tramway system

has been constructed to remove all debris to the

back end of their property. This line is

operated by a Bacon double cylinder double

drum link motion winding engine and gives

every efficiency.

Ottawa County.

The International Asbestos Co., Limited, of

Newark, has a small force at work opening up

their mine.

LEGAL INTELLIGENCE.

Attempted Gold Brick Swindle.

On Tuesday 1 2th instant, Martin C. H oyt, who

claimed to hail from New York, was charged at

the Hamilton Police Court with being implicated

with others in a conspiracy to defraud Mr. J.

H. Smith of Grimsby, out of several thousand

dollars, which he was asked to advance on certain

gold bricks alleged to be bogus. It appears that

a person named Bradley, who claimed to be a

an Arizona gold miner, called on Mr. Smith,

who by the way, is a retired western miner

reported to have made his pile, and after in-

troducing himself was invited to spend the

night. During the evening Bradley in a burst of

confidence exhibited a copy of the Arizona

Flag (a bogus newspaper) containing his por-

trait and an elaborate description of the big

strike he and a Mexican named Gero had made,

at the same time producing samples of the

quartz. Finally he tells Smith that he has several

gold bricks hidden in the neighbouring woods

upon which he would like an advance of $8,000

or $10,000. The upshot was that next day a

visit was paid to the woods. The gold was

there—bricks of it. Would Mr. Smith come up

to the city and have it assayed? Certainly.

They start to drive to the city
;
pass a man on

the road near the race track. Carriage stops.

Does he happen to know a good assayist in the

city ? Well, he should smile ; has the card of

one in his pocket now darndest finest assayist

outside of Washington ;
name, Rolston, tem-

porarily stopping at the Royal hotel. Carriage

drives on with polite thanks to the opportune

stranger.

They arrive at the Royal. W. Rolston is in

his room ; most pohte and affable of assayists.

Assay most satisfactory, gold worth $20 an oz.,

as shown by neatly printed assay form. Mr.

Smith notes that this opportunely met assaj ist

has furnace, bellows, all apparatus in his room,

and is quite prepared to assay at a moment's

notice, though professedly a transient guest.

Most opportune and affable of assayists ! Per-

haps it is at this point Mr. Smith's able-bodied

suspicion begins to assert itself, or perhaps it

had existed from the first, for Mr. Smith got ex-

perience as well as gold in California, and is not

easily deceived.

The bricks of gold at the camp Bradley were

Talued at $25,000, and as the plot developed he

wanted to take it down to Mr. Smith's house,

and entrust it to his care while he and the Mexi-

can went back for $20,000 more that they

wanted to get out of a country plunged in civil

war and anarchy, into the Lord's own country,

where a policeman's uplifted finger embodies

more power than a battalion of militia with Gat-

ling guns in the mob-ridden states of Colorado

and Arizona. Smith suggests that it be stored

in a bank ; but that does not suit Mr. Bradley.

He also wants an advance of $8,000 or $10,000

on the gold
;
part of which the Mexican wants

to send to his mother, and the rest is to be used in

the expedition back for the rest of the gold.

Will Mr. Smith bring that much money to the

camp, and then they will take the gold to his

house? The ignorant Mexican must see the

money for his mother before he will let it out of

his sight. Cautious Mr. Smith doesn't see the

point of going to a lonely camp in the woods

with so much money on him, even to meet a

shock-headed Mexican and his now quite confi-

dential friend, Mr. Bradley. Bring the gold to

his house and he will draw the money out of the

Grimsby bank, and hand it over. Wednesday

night Bradley stayed at Smith's again, and it was

arranged they should go for the gold in the

morning.

The upshot of the matter was that the police

were communicated with, but before any arrests

could be made the principals had flown. The
man Hoyt, who was arrested, was let off, there

being insufficient evidence to prove his identity

with the gang.
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The following judgments involving the inter-

ests of miners in the West Kootenay silver

county, have been given by Judge Spinks, at

Nelson, B.C. :

—

Ennis vs. Startsman—Dolly Varden and Archie

Mineral Claim.

This was a case heard at the September court

of last year, and judgment was reserved until

this court. The point on which judgment was

reserved was whether a purchaser of an interest

in a mineral claim who had not at the time of

his purchase and delivery of the bill of sale a

free miner's license, but who subsequently on

the same day obtained a license, could hold his

purchased interest in the claim without forfeiture

or otherwise. Judge Spinks held that a free

miner's license taken out at any hour of the day

reverts back to the inception of the day on

which it was issued and therefore the plaintiff's

bill of sale of an undivided one-quarter interest

in each of the above claims was valid, and he

was by the decree of the court held to be legal

owner of the same. The judge held further that

a free miner's license was not necessary to a

purchaser or a devisee under a will, or to the

heir in case of intestacy of the owner of a

mineral claim or an interest in one until he as-

serted some right in connection with it.

Cummings et al v. Northern Belle Mining Co.

This was an action brought by a number of

miners against the company for unpaid wages

aggregating about $2,500. Objection was made

on behalf of the company to the service of the

summons on the ground that it was made on

the superintendent in the company's office at

the mine, and not on the registered agent of the

company at Kaslo, under the Companies Act.

The judge held the service good. The case pro-

ceeded to trial, but owing to the fact that all the

plaintiffs, except Cummings, were not in court

to prove their claims, their counsel was obliged

to adjourn their cases until next court. Cum-

mings, however, got judgment for his claim,

some $240.

Dawson v. R. C. Adams.

This was a rather complicated case, involving

the well known claims Bon Ton and Big Bertha

and License. The Bon Ton owners, the de'

fendants, have applied for a certificate of work,

so as to obtain a crown grant. The plaintiff,

who is the owner of the License claim, seeks to

intercept the granting of this certificate, and

fyled his affidavit of adverse claim as required by

the Mineral Act. This action was intended to

be brought to determine the adverse claim.

Serious objections were raised by defendant's

counsel to the form of the action, and after a

lengthened argument the court held the action

was not one on the adverse claim, but was one

on ejectment. Then the defendant's counsel

objected that the summons issued was not one

of ejectment at all. After further argument the

court dismissed the action with costs. The

plaintiffs immediately brought a second action,

and on the following day the defendants ob-

tained an order for a stay of proceedings until

the costs of the former action are paid.

Mr. Robert Stevenson President and Mr. W.

L. Hogg Secre/arv of the Stevenson Gold and

Platinum Hydraulic Mining Company, Ltd.,

gave us a call the other day. This company

has been incorporated under the statutes of

British Columbia, with an authorised capital of

$1,000,000, in shares of $100, to develop a

placer mining claim, situated between the town

and first fork of Granite Creek, Similkameen

division of the Yale district, British Columbia,

containing in all about 640 acres. Tests on the

upper benches, which average from 30 to 1 50

feet in depth, have given returns as high as

$1.50 per cubic yard, but the average is ex-

pected to run from 25 to 35 cents to the cubic

yard. Both gentlemen appeared satisfied with

their efforts to obtain eastern capital to develop

their property. Some 3,500 shares being for

disposal at $10, for the purpose of obtaining

the requisite sluicing machinery and running

expenses.

The Halifax Mining Syndicate, Ltd., has

been registered, in London, Eng., with a capital

of ^1,200, in shares of ^100.

In our notes in last issue respecting the

Renfrew mining district, N.S., we credited the

McLeod lode to the Colonial property. The

strike made was on the New Haven property,

and the extension of the McLeod lode on rhe

Colonial area has not yet been traced. All

these properties, however, are now consolidated

by the Pictou Development and Mining Co.,

Ltd., who are working the " Foundation,"

"McLeod" and "Clement" lodes, the latter

being a large vein from 20 to 30 inches, and

milling from $5 to $7 per ton.

Late advices from the Fend d'Oreille Country,

B.C., gives an interesting report of a recent clean

up by the Kootenay Hydraulic Mining Com-

pany. 2,200 yards of gravel were sluiced

giving a yield of $525 in gold equal to nearly 24

cents per cubic yard. Some of the nuggets

being of good size, the largest being worth $5.85.

When it is remembered that 8 cents per yard is

regarded as profitable working, and that many

of the great placers have been worked remuner-

atively at 3 or 4 cents per yard, this result must

be regarded as most encouraging.

Notwithstanding the very high expenditure

already incurred by this company in collecting

the waters of six or seven mountain torrents by

means of a ten mile ditch, it cannot but be

recognised that this source of supply is entirely

inadequate for the purpose, as it is merely the

rush of the spring freshets, and attention is

necessarily turned to the magnificent body of

water in the Pend d'Oreille river, to ascertain

whether it can be made available to supply the

water to the monitors with a pressure equivalent

to a head of 200 or 300 feet.

Messrs. S. B. Robbins and E. F. Schoemaker

who have been mining in Alaska during the

past seven years, gave some interesting infor-

mation respecting gold mining in the far north.

" Last year was a very hard one," said Mr.

Robbins, "particularly on those who went up

there with barely enough to live on. Over 400

men crossed over into the Yukon basin, some

equipped only with a single blanket and enough

food to last them a few days. The wages are

a half ounce—about $8—a day, but there were^

two men for every job in sight.

" Every man who goes into the Yukon
^

country should have at least $350 or $40or

That is enough to carry him through for a year.

He can then winter in the basin and be at once

prepared to commence work when the spring

opens. Four of my friends during the past

season cleaned up $90,000, but their luck was

exceptional.

" The great Treadwell mine," said Mr. Rob-

bins, "runs every day in the year except two,

Fourth of July and Christmas. There was

some talk last year of putting in one hund-

red additional stamps in order to keep up

with the ore output. There are many mines

along the coast that are equally as rich as the

Treadwell, but the coast line is so rough and

the vegetation so rank that prospecting is very

slow work.

"There are hundreds of men up there who

have claims staked out, on which they are

barely able to keep up their assessment work.

They have made the same mistake which others

have—gone up there as they would to a mine

where the base of supplies is distant the journey of

a day or two. The past season was very severe.

The snow was frequently six feet deep where

it usually averages about a foot.

There is room for 100,000 men in Alaska, but

they must go there prepared to spend at least

four months of the year in idleness. If they

strike the country at the right time they can

earn good wages at steady employment. I

would caution all intending to go there to think

well of what they may be called upon to endure."

A valuable discovery of a large deposit of

chomic iron is reported from the property at

Black Lake, Que., operated by Dr. James Reed,

Reedsdale. A force of men are at work open-

ing it up, and about 200 tons have been mined

to date. Shipments to the United States have

realized $25 to the ton.

A syndicate of American capitalists has leased

four thousand acres of land from the Canada

Company, three miles north of Thedford, Ont.,

and test wells for petroleum are being put down.

A Petrolea firm has taken the contract to sink

holes in difTerent parts of the territory, and a

drilling rig of the latest design has arrived on

the ground and commenced operations.

Just as we go to press we learn that the Hon.

George Irvine, QC, is dangerously ill, and that

his trusty henchman, Mr. Lawrence J. Lynch,

has been severely injured by an accident.
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FREE MINING AND SMELTING

MACHINERY.

The Subject Discussed in the Tariff Debate in the

House of Commons.

Mining and smelting machinery imported prior to the

sixteenth day of May, 1896, which is at the time of its

importation of a class or kind not manufactured in

Canada. Free.

Mr. J. A. MARA (\ ictoria, B.C.)—When the

Ciovemment in i8go decided that mining ma-

chinery not made in Canada should be placed on

the free list, the Minister of Finance stated that the

object was to encourage the mining industry by

offering the freest market for procuring the niost

modern machinery, and he also stated that the

most liberal construction would be placed upon

the wordingof the Act. So far as British Columbia

is concerned, I am sorry to say that the benefits

that were expected have not been realized. W e

feel that a liberal construction has not been

placed on that Act in many cases ; instead of a

free and liberal construction, we feel that a harsh

and restricted interpretation has been placed

upon the .Vet, that it has not stimulated the

development of our mines and only to a limited

extent have we been afforded a free market for

the purchase of modern mining machinery.

From a return laid before the House a few days

ago, I find that during the three years, 1891,

1892, 1893, the total value of mining machinery

admitted into Canada free of duty was $227,488,

of which $79,847 was received by Ontario,

$SS'999 l*y Quebec, $53,081 by Nova Scotia,

$46,043 by New Brunswick, $20,425 by Mani-

toba, and only $16,199 by British Columbia. I

believe a considerable portion of the machinery

credited to Manitoba was entered for British

Columbia, but even taking the whole it only

amounts to $36,000, or an average of $12,000 a

year. I am not in a position to state how many

applications were made during those years, but

from the many communications I have received

I am satisfied that the machinery admitted free

of duty was small compared with the applica-

tions made. I believe at the time it was the

intention of the Government to place a liberal

construction on that Act, but difficulties arose

in interpreting it, and unfortunately I think the

Government applied to the manufacturers to

provide them with a list of mining machinery

made in Canada. In that list they enumerated

almost every article of mining machinery under

the sun. For instance, take c jnce;i:rating

machinery for iron and other metals. I am in-

formed that in the Dominion there is no foundry

or manufactory that can or has made complete

concentrating machinery for the treatment of

gold, silver and copper ore. It is true they have

manufactured such machinery that w ill treat iron

ore, but none that will treat the precious metals;

but this list, which was placed in the hands of

the collectors, and is an instruction to them and

is for their guidance, covers concentrating ma-

chinery for the precious as well as the base

metals. That the view I now present is not an

exaggerated one will be apparent to the com-

mittee from the proceedings of the Quebec

Mining Association. I find that in the eastern

provinces mining men have had the same diffi-

culties to contend with that we have experienced,

but they are fortunate in the fact that they are

nearer to the capital. They can get the ear of

the Controller of Customs, their grievances can

be more easily made known to liim than ours at

a distance of 2,500 or 3,000 miles, and their

difficulties are more easily adjusted. At this late

hour I feel it almost necessary to apologise for

reading extracts or quotations, but I will make

them as brief as possible, and I only do it to

make the point I wish to emphasize, that this

grievance is felt all over the country, and in

British Columbia there is at the present time no

more important question than that of having

mining machinery admitted free. At the ad-

journed meeting of the annual general meeting

of the Mining Association of the Province of

Quebec, Mr. B. T. A. Bell, the Secretary, stated :—

One of the resolutions left over from the annual meeting

yesterday was that relating to the Customs tariff on mining

machinery. As you know, the Dominion Government,

with the object of encouraging the mining industry,

amended the tariff in 1890 so as to ad uiit the machinery

for mining purposes of such class or kind as is not manu-

factured in the Dominion free of duty. The period was

three years, ami it expires next month. The Govern-

ment has renewed the provision until May, 1896. The

Act is in the main liberal, but difficulty seems to have

been experienced in its interpretation by the collectors at

some of the ports of entry. While in several districts no

difficulty has been experienced in passing mining machinery

free of duty, at others the duty has been imposed on

machinery which distinctly was not made in Canada.

The collectors seemingly were not instructed what class

and kind of machinery should con e in duly free. It has

been thought that some representations might be made to

the Government on the subject.

Cai'T. K. C. AD.\MS—This is one of the questions I

desired to speak about. As it is the law is a perfect farce.

I incjuircd when in British Columbia how it worked there

and found that it created a great deal of bother. An im-

porter brought in some piece of machinery wliich the

collector often held for duty pending investigation, and

then as likely as not some country blacksmith was found

to claim that he could manufacture the machinery.

Mr. J. HURLEY SMITH—The mining industry is

quite as important, if not more so, than any of our other

industries, and it seems to me an unwise policy to hamper

its development by any tariff restrictions. At present we

are only partially relieved of the duty. I refer to the

stipulation in this Act whereby only machinery that is not

manufactured in Canada shall be admitted duty free. It

opens a question as to what machinery is free. For in-

stance, while rock drills as a class are manufactured in

Canada, only two particular kinds are made— the Rand

and Ingcrsoll. Vet in Europe, at the present moment,

there are actually 34 distinct types of rock drillii.g

machines, some of which contain improvements which

were not even dreamt of at the time the Rand and Inger-

soll-Sergeant were patented. Now does the law permit

me to import any of those other kinds of drills duty free?

Mr. B. T. a. BELL— Certainly ; I do not think there

can be any doubt about it. The Government provides

you with a form of declaration in which you sin.ply swear

that the machine you are importing is of a class or kind

not manufactured in this country, and the collector is

bound to pass it. The law is good enough of itself ; it is

its operation at some of the ports of entry that is defective.

Mr. W. H. IRWIN—Mr. Bell's conclusion is that the

Act is liberal. The experience of my company has been

different. The meaning of the Act is vague and andiigu-

ous- it is so loosely worded that almost anything we use

in asbestos mining can be construed by the collectors to

be either directly or indirectly manufactured in Canada.

Can Mr. Bell tell me just what machinery can be brought

in free under this Act.

Mr. B. T. a. BELL—That would be a big contract.

The whole essence of the Act lies in the words " class or

kind." For instance, rock breakers as a class are made

in Canada, but the types known as the " Forster," " Wis-

well," "Cyclone," and numerous other kinds of crushers

are not manufactured. We are entitled beyond a

peradventure to bring in these free. The same applies to

pumps, and all the various kinds of specialties not manu-

factured here. The Department evidently is not posted

on the details of the subject.

Mr. JOHN E. HARDMAN (Halifax), said he had

had considerable experience in the operations of the Act,

particularly with reference to the importation of machinery

for gold mining. At first they had found some difficulty

in getting the collectors to arrive at a proper interpreta-

tion of the meaning of the Act. As an example, copper

plates were admitted free of duty, but when silvered for

amalgamating purposes, the Government in order to pro-

tect the few silver plating works—which had has a matter of

fact no bath large enough to take in these plates—charged

the duty. Representations were made by the Gold

Miners' Association, with the result that a clear under-

standing now existed in Halifax, and there was compara-

tively little difficulty now in getting free entry for

machinery. In every case, where the form of declaration

had been filled in, the importer never failed to get his

machinery in free of duty.

Mr. W. H. IRWIN— Unfortunately our experience at

the port of Sherbrooke has been very different.

Mr. HARDMAN—In Nova Scotia we have no faul

to find wih the Act.

Then a cotTimittee was appointed to wait orb

the Controller of Customs, and at that interview,

Mr. Franchot, who introduced the deputation,

addressing the Controller, made the following

statement :

—

We have come to see you, sir, as representatives of the

General Mining Association 'of the Province of Quebec,

regarding the present law relating to the importation of

mining machinery. As you are aware the Act admits

free of duty all mining macliinery ol a class or kind not

manufactured in the Dominion. The law in itself, as at

present is perfectly satisfactory, but its interpretation by

some of the collectors has not lieen satisfactory.

There are several other extracts that I had

intended to read, all of which are in the same

direction, but at this late hour I am rather afraid

that I might tire the patience of the House. It

occurred to me that there are three plans by

which we might get over the difficulty. One is :

To ask that all mining machinery be admitted

free, but in interviews which the British Colum-

bia members had with the Minister of Finance,

we were clearly told thai the Government could

not permit that, and I am free to admit that

there are many objections to it. One is : That

it would he almost impossible to define what is

mining machinery. A hammer or a saw would

be entitled to free entry just as much as a boiler,

or a pick or shovel as a steam engine. I can

also see where it would be difficult to arrange

this, l)ecause the local merchant or trader would

have to pay the duties on everything he kept in

stock, while the mining man, by making a

declaration, would be able to get the same

articles in free of duty, and that would not work.

Another course that suggested itself to my mind

was that mining machinery that is not manu-

factured within the province where it is to be

I used should be admitted free ; but that is ob-
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jected to also, on account of sectionalism. Then

a third plan suggested itself, and that is, to ap-

pend a list of articles of mining machinery that

will be useful in the development of gold or

silver and copper mines. I have made out a

list of this machinery which I intend to submit

to the committee and to ask them whether it

would not be advisable to amend the item as it

stands at present by adding these articles. I

have placed on this list, " The Bridgeman Ore

Sampling Machine," a machine that is not made

in Canada, but is suitable for prospecting and

developing mines not already open. Also, "All

concentrating, refining, and amalgamating ma-

chinery and appliances for the treatment of gold,

silver and copper ores." I may state that none

of these are manufactured in Canada, and I sug-

gest that they should be made free.

Hon. N. CLARKE WALLACE—Are there

none of the ore sampling machines made in

Canada ?

Mr. MARA—From the best information I

can obtain, I believe that no machines for sam-

pling galena or gold quartz ore are made in

Canada ? Then there is the " Tremaine Stamp

Mill," a small and cheap machine which is very

useful ; also " Forster's Ore Breakers," which are

peculiarly adapted to gold mining, and which

have introduced many economies in the treat-

ment of ores. That is not made here. Then

there are "water jacket furnaces for galena and

silver ores," none of which are made here. I

believe there is a furnace for copper ore manu-

factured in Sherbrooke, but none for galena or

gold ores. Then, again, " Root's Patent Spiral

Rivetted Water Pipe, and all special lines of

piping, manufactured for hydraulicing, and steel

plates and rivets used in the manufacture of

hydraulic pipes." My object in putting steel

plates and rivets used in the manufacture of

hydraulic pipes on the list is : That it would be

unfair to admit all piping free of duty and not

admit the raw material. In British Columbia

considerable hydraulic piping has been manufac-

tured, and the manufacturers, I am informed,

are not afraid of competition if they can get the

raw material, the plates and rivets admitted free

of duty. I have also put on this list, "hydraulic

motors, Bleichert, Hallidies, and Lidgerwood

wire rope, tramways and cableways, and diamond

prospecting drills." Now, it is unnecessary for

me at present to go over the arguments that

have been advanced from time to time in this

House in favor of admitting mining machinery

free. The justice of that was conceded three or

four years ago when the Government placed

mining machinery of a class or kind not manu-

factured in the Dominion of Canada, on the free

list. But I will state this : that at no time in

the history of British Columbia will the enlarge-

ment of the free mining list be of as great service

to our province as to-day. In the Kootenay

country, in the Toad Mountain, Slocan and

Ainsworth districts, the mines are past the pros-

pecting stage
;
many of them are developed, and

I am happy to say are shipping ores. During the

last winter over 3,000 tons of ore were hauled

on the snow and shipped to American smelters

at a cost of from $25 to $40 a ton. This year,

when railways will tap that section of country,

I believe that shipments will increase tenfold.

To illustrate the value of some of these

mines, I will give the returns from a few of

the companies. The Mountain Chief Company

shipped over 300 tons, averaging 130 ozs. in

silver, and 70 per cent, lead ; the Blue Bird

Company shipped 300 tons, averaging 134 ozs.

in silver and 71 per cent, lead ; the Noble Five

Company shipped 350 tons, averaging 150 ozs.

in silver and 69 per cent, lead ; the Dardanelles

Company shipped 150 tons, ranging from 284 to

322 ozs. in silver and from 26 to 30 per cent,

lead. Of course, these mines shipped only

what is called shipping ore, in many cases hand-

picked ; but for one ton of shipping ore now in

sight in these claims, there are 100 tons of con-

centrating ore. In one claim, the Slocan Star

Mine, there have already been proved to be

over 12,000 tons of concentrating ore. When

we have such valuable deposits of concentrating

ore in the Slocan district, I think it is the duty

of the Government to assist in every possible

way the development of these mines by admit-

ting mining machinery free. When we find

that $227,488 worth of mining machinery was

admitted free of duty in the last three years, we

can see that the manufacturers on the one hand

have not been injured, nor on the other hand

has the revenue suffered to any great extent.

We may reasonably assume that of this amount

a large proportion would not have been im-

ported if mining machinery had not been on the

free list. I submit to the committee this pro-

position, for which I ask a favourable consider-

ation, namely, to add the following articles,

without restriction or limitation, to the free

list :

—

The Bridgeman ore sampling machine.

All concentrating, refining and amalgamating ma-

chinery and appliances for the treatment of gold, silver

and copper ores.

Huntingdon's centrifugal roller quartz mill for gold and

silver ores.

The Tremaine stamp mill.

Foster's ore breakers.

Water Jacket furnaces for g.alena and silver ores.

Root's patent spiral rivetted water pipe, and all special

lines of piping manufactured for hydraulicing. And steel

plates and rivets used in the manufacture of hydraulic

pipes.

Hydraulic monitors.

Bleichert, Hallidies and Lidgerwood wire rope, tram-

ways and cableways.

Diamond prospecting drills.

Hon. Mr. IVES—Do you claim that wire

rope is not made in Canada ?

Mr. MARA—Wire rope is made in Canada,

but there are aerial tramways suited for mountain

districts that are not made in Canada, and no

mountain company would purchase an aerial

tramway made in Canada when they can get one

that is peculiarly suited for their work.

Hon. Mr. IVES—Are not diamond prospect-

ing drills made in Canada ?

Mr. MARA—Some are, but there are mod-

ern inventions for prospecting that are not made

in Canada. Only a short time ago one was

imported, and the party who imported it would

not have gone to Chicago if be could have got

what he wanted in Canada.

Hon. Mr. WALLACE—The Government's

policy has been to put the most liberal construction

on the item in the tariff, admitting free mining

machinery of a kind or class not manufactured

in Canada, while, of course, safe-guarding the

revenue as much as possible. There are a

great many implements used in mining opera-

tions which, of course, are made in Canada, and

upon which a duty has to be levied if they are

imported. For instance, steam engines are

required for operations at the mines, and those

steam engines of almost every class and charac-

ter are made in Canada, and are dutiable if

imported, and I believe they can be made as

cheaply in Canada as in almost any other

country. Then, all such implements as picks,

shovels and spades are of course made here.

Of the articles which the hon. gentleman has

mentioned, a large proportion will, I think,

come in free of duty ; for instance, ore sampling

machines, concentrating and amalgamating ma-

chinery, stamp mills, ore breakers and water

jacket furnaces ; these are not made in Canada,

I think. But when it comes to piping and

articles of that kind that are made in Canada,

and which can be made probably of a superior

kind, that would be in contravention of the Act

as it now stands.

Mr. MARA—Is there any hydraulic piping

made in Eastern Canada ?

Hon. Mr. WALLACE—It would be more

likely to be made in British Columbia, because that

is the place it would be in demand. The depart-

ment has decided, on the advice of the Depart-

ment of Justice, that the machinery for extrac-

ting ore from the rock will be correctly classified

as mining machinery. Also the machinery that

conveys the ore to the surface, and also the

machinery for treating it when it arrives. Those

three classes of machinery having been declared

free, under this clause as mining machinery, I

think a very liberal construction has been placed

on the Act; and the fact that, during those

three years, a quarter of a million dollars worth

of machinery has been imported, and last year

about $88,000 worth, shows that mining opera-

tions are being more vigorously prosecuted and

that advantage has been taken of this free im-

portation.

Hon. Mr. FOSTER—I would suggest to the

hon. gentleman whether the amendment he pro-

poses would not tend to narrow the scope of the re"

solution. I would suggest to my hon. friend that

he could have the very same certainty, without

narrowing at all the application of the free

clause, if the Controller of Customs would

make a list of those items of machinery, as to

which there is no doubt, and some of which the

hon. gentleman has mentioned in his amend-

ment, and forward such list to the different col-

lectors. This list would include all those

articles which it is certain are not made in the

country and be forwarded to the different col

lectors, so that the instructions to the collectors
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would be po^^itive and not negative, and when-

ever a i)iece of machinery of the kind mentioned

was imported, the collector could be in no doubt

as to its right to free entry. The hon. gentle-

man would gain everything he desires to gain,

and would not narrow the scope of the resolu-

tion by attempting to define, in the law itself, the

particular articles which it covers. I think the

Controller of Customs would have no objections

at nil to make out a list, and if the hon. gentle-

man will submit any others that are used in his

portion of the country, the Controller could go

into the matter with him, and arrive at a positive

list of those which could be admitted free.

Mr. MAR.\—My object was not in any way

to limit the scope of the free admission of

mining machinery, but rather to let the miner

and the capitalist see at a glance that the articles

I have enumerated would be admitted free of

duty. The trouble heretofore has been that a

list was furnished to the collector which was

issued by the manufacturer, and that list was so

cunningly worded that it covered nearly every

article of mining machinery made. When an

application was made for free entry, the collector

would refer to this li^t, and ten to one he would

find in it an article of the class, but not of the

kind which the importer wished to pass free of

duty. I therefore thought that by making out a

list, the miner could see at once what machinery

he could bring in free of duty and so would the

capitalist, and both would be saved the uncer-

tainty and expense they have been subjected to

in the past. However, if the Government will

allow a list to be ^ent to the diflferent collectors,

embracing all classes of mining machinery, not

made in Canada, and substitute that list for the

present one, I think the proposition is better

than mine and would most gladly withdraw my

amendment.

Hon. -Mr. WALLACE—Why not send both?

Mr. MARA—The present list is misleading.

For instance, it says in one case machinery for

iron and other minerals. If that means any-

thing at all, it means all other minerals.

Hon. Mr. FOSTER—A positive list would

be far more satisfactory.

Hon. .Mr. IVES—Would you not meet with

this further difficulty, if you mentioned the ma-

chines made by these particular makers. This

tariff is made, I hope, for a good many years to

come, and you will simply have the power to

bring in these certain machines, whereas some-

thing a great deal better might be made by

some other maker and this would be excluded.

Mr. MARA— I simply asked that these ar-

ticles be added, without restricting or limiting,

or in any way affecting the preceding paragraph,

admitting mining machinery of all kinds, not

manufactured in Canada.

Amendment withdrawn.

Coal Shipments from Old Sydney Mines.—The
shipments of coal from the Old Sydney mines of the

General Mining Association, Ltd., were 25,000 tons last

month.

Nickel— Its History, Uses and Distribution. *

By Mr. .\. G. Chakleton.

The subject of this paper is one which the author begs

leave to present, thinking that it may be profitably con-

sidered. His own interest was awakened in nickel some
years ago when making an inspection of an important

group of nickel mines, and the works connected with

them, in Germany, but the superior attractions of gold

and silver mining have prevented him till now from
reviving it. The discovery that nickel was a new element

was made by Cronstadt in 1754, and he named it after the

mineral kupfer-nickel, in which it was discovered by him,

but it was reserved to Bergman, in 1779, to show that

nickel was really a new metal. Kupfer-nickel was
described by Ilierne in 1694, and its name indicates the

low value set upon such ore by the German miners in

those days. Kupfer-nickel, in fact, might be freely tran-

slated into English as Old Nick's copper, the term nickel

being probably derived I'rom the Low German "nikker,"

w hich stands lor the devil or hangman.
Deceived by the copper colour of the mineral, the

miners no doubt mistook it tor copper ore, and probably

gave it the name to warn future generations against what

they, not unnaturally, regarded as a fiendish imposition

on them. The miners, how^ever, would no doubt tell you

that it was due to the metallurgist's command of bad

language, as they discovered that when cobalt ores be-

came over-roasted in the manufacture of smalt the nickel

they contained foUowetl the former metal, and, comliining

with the silica, spoilt the blue colour of the glass the

makers wanted to produce. To quote a most instructive

paper on nickel by Mr. W. T. .\u-.tin, one may say that

" nickel has not received from scientific men the attention

to which it is entitled, and the subtle influence exerted on

the physical properties of its alloys by the adiriixtures of

exceedingly small quantities of other elements have mysti-

fied the practical man (so called by courtesy), and kept

him in the background. For more than a century nickel

puzzled and perplexed all who had anything to do with it,

and its history is a long story of contradictory statements

and mistakes." It seems to me it is a capital metallur-

gical illustration of the proverb, " Give a dog a bad name."

hut, granted so, a bad dog may sometimes be broken in,

and become of service to its owner.

The literature dealing with the subject is exceedingly

scanty, on the one hand because the properties of the

metal have been insuflTciently studied by those who would

naturally be expected to investigate them from an econ-

omic point of view, and on the other because the interest

of pure scientists in this field has for some reason lain

dormant. Another cause is the secrecy maintained for so

long a time by those manufacturing nickel products with

regard to their processes and methods. This policy,

which, it is to be presumed, has generally for its object

the idea of deterring competitors from entering a special

field, is surely a short-sighted one, as it may well be

doubled whether manufacturers are ever benefited in such

cases by jealously excluding the scientific discussion of

their methods of treatment, experience in the rapid develop-

ment of the iron and steel trades, in one instance at any

rate, going to prove the benefit of adopting an opposite

policy.

Nickel has certainly maintained a high price in the

past, but at the cost of an exceedingly limited consump-

tion of the metal, and the original discoveries of ore in

Scandmavia, Germany, and the United .States furnished

the trade for many years. It was only with the increased

demand for the metal, induced by its more extended ap-

plications, that prospectors began to busy themselves and

look around for larger supplies of ore, and the result has

been the discovery of most important new fields, like

those of New Caledonia, and .Sudbury in Canada.

Austin traces four marked stages of development in the

modern history of nickel. First, the century or more

when the presence of some unusual metallic combination

was recognised to exist in certain minerals, during which

time the metal was introduced into the arts as an alloy

known an " white copper," consisting chiefly of copper

and nickel with a small proportion of zinc, closely re-

sembling silver, tough, easily worked, and not tarnishable

when exposed to gases containing sulphuretted hydrogen.

Secondly, the period which comn\enced with the manu-
facture of German silver on a large scale at Berlin (about

the year 1824), when nickel obtained a recognised

position, Brandes having shown, the year previous, the

exact composition of the new alloy. Up to 1838, nickel

was wholly derived from its arsenide ores, and it was not

till then, when Berzelius is thought to have discovered

nickel in the Klefva ores (Sweden), that A.schen made
his first smelting experiments upon the nickeliferous

pyrrholitcs and pyrites of that country. The metallurgical

losses were at first heavy, but between 1849 ^^'I'l i^S"

Berdberg laid down certain principles, which have held

good in nickel metallurgy up to the present time.

Thirdly, the period which dates about this time (1850,

when Switzerland adopted nickel for subsidiary coins)

marks another era in the history of the metal. In 1888,

it was first successfully alloyed with steel on a scale of

commercial importance, and this has given nickel a

fourth periodic impulse, which has only just practically

commenced, and promises to far exceed all the preceding

ones in its results.

The world's production of metallic nickel has increased

within the past ten years from 1,000 tons per annum to

over 5,000 tons, whilst previous to 1876 not more than

* Abstract of a paper read before the London Society of Arts,

May, 2, 1894.

600 tons were produced in any one year. As far as our

knowledge at present extends, the principal value of

nickel seems to lie in the properties of its alloys. For

example—(l) German silver is of such general utility that

articles made of it are everywhere to be found in house-

hold use. (2) Alloys of nickel and copper have largely

supplanted the smaller silver coinage of seveial European

countries and America. (3) A small percentage of nickel,

incorporated into steel, has provided the engineer with

a structural material superior, for many purposes, to the

best carbon steel made. (4) Pure nickel, in the metallic

form, is used for plating other metals ; and though its

cost is at present too high to admit of wide use, it is em-

ployed for making numerous small articles.

To give one instance only. A short time back the

interest aroused in me by nickel, combined with the con-

viction that silver, under existing international currency

conditions, at even 29|d. an ounce, was an extravagant

luxury, induced me to extend the application of nickel,

by having a cap of it set on the handle of my old but

valuable umbrella. Austin predicts that nickel will be

put into the form of ferro-nickel, suitable for making
commercial steel, at no distant time, in not more than

three operations, without innumerable bye-products being

left over to work afterwards. At present, the simplest

and most direct method of treatment includes at least

seven distinct stages—roasting, matting, Bessemerising

—

after which it has to be " topped and bottomed," refined,

reduced to oxide, and finally incorporated, not to mention

all the side operations of working up the bye-products.

It is a subject indeed to which English metallurgists

might, in all probability, profitably turn special thought.

Before the Christian era, nickel was employed for

coinage purposes by the Bactarian king Euthydemos, 235
years' B.C., and analysis of these coins shows that they

were evidently intended to contain 22 to 23 per cent, of

nickel to 77 or 78 per cent, of copper, closely approxi-

mating, curiously enough, the proportion of 25 to 75 per

cent, which experience has taught us is the most desirable

admixture of these metals for use in coinage. It is re-

markable that Euthydemos hit upon this particular ratio

of cupper to nickel, and the fact that analysis shows no

arsenic debars rich arsenical ores from being a source

from whence the nickel employed was derived, and points

to the use of sulphides, as the silicatci, could scarcely have

been treated at that time. If this be so it indicates con-

siderable metallurgical skill on the part of the early

smelters, and, considering the nature of the melals em-

ployed, it is hardly piobable the alloy was a haphazard

mixture. Professor Roberts Austen mentions also that,

long liefore Europe awoke to the value of nickel, that

enterprising person, the heathen Chinee, was making an

alloy of nickel, and shipping it to Euiope for a century or

more, under the natrie of Pack Fong, * or white copper,

fust before the commencement of the second period,

before alluded to, nickel appears to liave been discovered

in the United States, when Seth Hunt opened up the

cobalt mines near Chatham, Connecticut, and shipped

some of the ore to F'.ngland, where it was reported upon

and stated to contain nickel. These mines, in 1854, were

said by Whitney to be the principal sources of American

nickel, but, from the fact that they were repeatedly taken

up and aliandoned, they no doubt proved commercially

unremnnerative.

The principal deposit of nickel opened up to date in

the United States, the celebrated Gap Mine, appears to

have been discovered somewhat later, viz., in 1718, and

was being worked for copper in 1744. It was not, how-

ever, till 1852, when the )3roperty came under new
management, having proved unsuccessful as a copper

proposition, that investigations began to be made as to

the nature of the yellow siil|ilii(lc ore, looked upon as

worthless mundic by the fm hp 1 owners, and thrown by
them over the dump. The liist tc^ls were not conclusive,

but, in 1853, Dr. Gcnth, of Philadelphia, pronounced it

to be milleritc. During the third period in the history

of the metal, in 1862, Joseph Wharton acquired the Gap
properly, and put it into operation as a nickel producer

in May, 1863, starting a refinery at Camden. At the

Centennial Exhibition in Philadelphia, in 1876, Wharton

made an exhibit of nickel products, such as had not been

seen elsewhere up to that date ; and in 1878 he showed

articles made of pure nickel, both forged and cast, which

were so remarkable that they excited at first considerable

incredulity.

In 1804, Richter had succeeded in producing malleable

nickel, but subsequent investigations met with very

variable results, through neglect in recognising the im-

portant part played by small quantities of impurities

alloyed with the metal. A new future for nickel as a

metal, apart from its alloys, dawned when, in 1879,

Fleitmann found that by the introduction of small

amounts of magnesium just before pouring the (juality of

the nickel was improved ; Gamier subsequently accom-

plishing the same end by the use of phosphor-nickel.

This third period is likewise marked by the iinportant

event of the discovery, in 1876, of immense quantities of

hydrated silicates of nickel and magnesium (garnierite) in

New Caledonia, which placed an exceedingly valuable

material at the disposal of manufacturers, opening up the

possibility of producing a purer nickel from ores free from

the usually accompanying deleterious substances, reducing

the price of the metal, and extending its uses. Nickel

ores had been discovered in the island some years pre-

viously, but it was not until 1876 that they began to

influence the market. These new ores contained the

* According to an analysis of a specimen in Dr. Percy's collection

at South Kensington, composed as follows : Copper, 4-4 per cent.),

zinc, 25'4 per cent.; nickel, 3i'6 per cent.; iron, 1•(>^ per cent.
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nickel in the form of protoxide, free from cobalt, copper,

sulphur, and arsenic, and consequently required an

entirely different system of treatment from that by which

the sulphide and sulpho-arsenide ores have been handled.

Some years previous to the appearance of the New
Caledonia silicates at the metallurgical works of Europe,

somewhat similar ores had been worked at Icka-

tarinenburg, in Russia; others were known to exist in

Spain ; and since then further deposits have been found

in Oregon and North Carolina. In 1876, the production

of the Scandinavian mines reached its maximum height,

the yield of Norway being 360 metric tons of metal, and

that of Sweden considerably less than 100 tons. Since

that date the production of this district has very consider-

ably declined.

Nickel silicates were discovered in Douglas county,

Oregon, in 1881, and have lately been exploited by an

Anglo-American company, whilst in 1884 deposits of

nickel ores were proved to exist in Churchill county,

Nevada. The Tacific Coast mines are said to be the

most promising deposits at present known to exist within

the boundaries of the United States, but distance from

market, and the discovery of nickel in Canada, have

militated against their development. In 1856, Mr.

Alex. Murray pointed out the occurrence of a dingy green

magnetic trap at a point 10 miles south-west of what is

known as Sudbury in Canada, and this rock, upon

analysis, showed small quantities of nickel and copper.

The first discoveries of any commercial importance were

not made until the building of the Canadian Pacific

Railway in 1883 and early in 1884, when a cutting on the

line pierced a small hill about 3'^ miles south-west of

Sudbury, exposing the deposit since known as the Murray

Mine. In the spring of 1886 the Canadian Copper Com-

pany was formed to operate the Copper Cliff (Stobie &
Evans' mines), but it was not till 1888 that the company

erected their first furnace. Shortly afterwards a number

of companies entered the field, amongst others Vivian &
Co., of Swansea. These Canadian mines, which are

in the districts of Algoma and Nipissing. in the province

of Ontario, have of late years attracted world-wide atten-

tion ; first, on account of their apparently inexhaustible

character ;
lately, because of the new applications of

nickel in the manufacture of nickel steel. One is apt to

overlook nickel in its mineralised forms, and the Sudbury

ore bodies were originally opened as copper mines.

The unusual properties displayed by meteoric iron, in

regard to its extraordinary toughness, and in some in-

stances its non-corrodibility, coupled with the fact that it

is invariably associated with nickel and other elements,

has of late years drawn attention to the influence which

nickel exerts when alloyed. Farraday, Berlhier, Long-

niaid, Liebig, Fairbairn and Boussingault Kiinzel, and

even Ledebur, all investigated the subject, but all efforts

to manufacture a valuable alloy of iron and nickel were

in vain until a few years ago, when the fourth era
,

of

nickel commenced. The trouble was that the immense

influence of minute quantities of other accompanying metals

and metalloids was unsuspected. Probably, the first

appearance of nickel-iron alloys ni the United States was

when Philip Thurber, of Detroit, exhibited some products

of the iron furnace at Marquette, Michigan, at the New
York Exposition in 1853. This iron was made from a

nickeliferous limonite, and possessed some remarkable

qualities, but it was not till 1888, after experiments had

been made by Marbeau, in P"rance, with crucible nickel-

steel alloys, that James Riley took the subject up and

began experimenting in Scotland with similar manufactures

produced in the open hearth, and convinced himself and

the metallurgical profession of the genuineness of the

claims advanced for this new material. The results are

given fully in a paper read by him at the Glasgow meeting

of the Iron and Steel Institute, May, 1889.

Notable among these was an a\\ny containing 47 per

cent, nickel, which showed an elastic limit of 28 tons per

square inch and a breaking strain of 40 tons, whereas

similar steel without nickel showed only 16 tons and

30 tons respectively. The elongation and contraction of

area of this steel were not, moreover, materially impaired.

In a series of competitive armour trials made at Anna-

polis, Maryland, in September, 1890, the palm was

awarded to a French nickel-steel plate, and Mr. Tracey,

at that time Secretary of the U. S. Navy, gave orders to

have further trials of similar material made, which had

been manufactured of American material by American

mills, with a view to decide the best material for pro-

tective armour for the new men-of-war being built.

These tests, as reported by Mr. W. S. Abbott, of Messrs.

Carnegie, Phipps & Co., gave an ultimate tensile strength

of 100,000 to 102,000 lb. per square inch, with an elastic

limit of 59,000 to 60,000 lb. The elongation was i^'A

per cent., with a reduction of area of 29 and 26}^ per

cent, respectively at fracture.

The toughness of nickel steel is shown by the fact that

hlocks cut from the armourplates at Bethlehem, many
of them weighing several tons, cannot by any method yet

devised be profitably broken up into sizes suitable for

returning them to the furnaces. It is stated also that ex-

periments lately made by the German Government show

that shells exploded in ordnance made of ordinary steel

badly injured it, whilst with nickel steel it was only en-

larged. One by one the objections raised against nickel

steel have been removed, the effect of cold weather on

the plates, for instance, having been experimentally

demonstrated to be of no consequence, if one may judge

from a series of experiments carried out at the United

States navy yards since 1891.

The tough tenacious material flows under the impact of

the shot, and in the case of Harveyised, i.e., surface-

hardened plates, the extreme hardness of the exterior,

reinforced "by the tough untreated steel behind, shatters

the forged-steel Holzer projectiles, which have hitherto

proved irresistible. These shells are made, I believe, of

highly-carbonised steel, containing o-8 to 0-94 of carbon,

and, in addition, 0-94 to 2 per cent, chromium. Nickel

steel is practically incorrodible, and can be advantageously

made on the basic open-hearth furnace. Professor

Roberts-Austen states that nickel has an atomic weight of

58 '60, atomic volume of 67, specific gravity of 8 '80,

specific heat Q-llo, melting point 1,600, coefficient of

linear expansion, 0-0000727 ; electric conductivity, 7^374.

Quoting the investigation of Riley, he gives a diagram

which shows that nickel up to 7 per cent, materially

increases the tensile strength of steel and elastic limit,

while its extensibility is as rapidly diminished.

Though there has been no material increase in the

established channels of consumption, except it be for

plating, whilst 1,000 tons of nickel flooded the market in

the early days of the century, 10,307,275 lb., or, roughly,

five times as much, was produced in 1891, consequently

the large excess of metal produced must have gone into

nickel steel, yet this alloy has scarcely begun to be used

in the arts of peace. As its price tends steadily down-

ward, we many confidently expect that it will eventually

enter into competition with other materials for other

purposes than armourplates and guns. Though there is

always naturally some hesitation in adopting a compara-

tively untried material, where it is subjected to extren;es

of temperature, such as for boiler plates, bridgebuilding,

and marine engineering, experiments are going on all

around us, and last year it was decided to place sections

of nickel-steel propeller shafting in the U.S. protected

cruiser Brooklyn and the battleship Iowa. The ordinary

carbon steel used for such purposes has a tensile strength

varying from 60,000 to 65,000 lb. per square mch,

whereas the nickel steel will show a tensile strength of

90,000 lb. per square inch, the elongation in both cases

being about the same, 20 per cent. Using this stronger

steel will warrant boring out the shaft, materially lessening

the weight whilst preserving its efficiency, and such cored

shafting can be hollow forged when the hole is large

enough to admit a mandril.

If it is found possible to apply it to the construction of

boilers, the tensile strength of nickel steel beii^g

time that of ordinary steel, it will enable their thickness

to be reduced one-third, effecting a saving in weight,

which is often a great consideration. Jules Garnier gives

in Le Genie Czw/ the results of a series of tests made in'

1892, at the Cleveland Rolling Mill Company's works, on

nickel steel. The nickel was produced at the Brooklyn

Nickel Works, from Sudbury ore, by the Canadian Com-
pany. The deductions drawn from a comparison of the

results of these trials with others obtained from ordinary

steel made and tested under identical conditions are :
—

I. Nickel steel has a higher elastic limit of some 11,400

lbs. per square inch, or nearly 31 per cent, more than

ordinary steel. 2. The tensile strength of nickel steel is

greater by some 10,400 lbs. per square inch, or an increase

of about 20 per cent. 3. The ductility of steel is not

reduced by the presence of nickel.

During last summer the Bethlehem Ironworks com-

pleted a spare shankshaft for the American liner Paris,

using nickel steel of about 90,000 lb. tensile strength,

which is said to be 25,000 lb. in excess of any German or

English manufactured steel, with the exception of the

material turned out by one firm in this country, which

has adopted steel of a similar character. Another im-

portant channel of consumption is the manufacture of a

nickel-copper alloy (Ni 20 per cent., Cu 80 per cent.) for

casing bullets to be used with smallbore rifles, now adopt-

ed by all the armies of Europe. This alloy has a higher

degree of tenacity than the best brass, combined with a

higher co-efficient of elongation. The possibilities opened

up by the uses to which nickel alloys may be applied by

engineers in different branches of business may well

attract the attention of miners and capitalists to deposits

from which supplies of the metal can be got. The ores

of nickel include the following minerals :

Sulphides.

Nickel
Per Cent.

Millerite, NiS 64-6

Polydymite, Ni^Sj 59'4

Beyrichite, Ni.iS^ 54'2

Pentlandile, (FcNi)S 34'0

Arsenides and Sulpho-arsenides

Niccolite, NiAs 43 '9

Rammelsbergite and Cloanthite, NiAsj 28"!

Gersdorfifite, NiAsS 35 '4

Sulpho-autimonides.

Breithauptite, NiSb 32"8

Ullmanite, NiSbS 27-8

Wolfachite, Ni(AsSb)S 29-8

Coryite, Ni(AsSb)S 28-8

Silicates.

Genthite, 2NiO. 2MgO. 3Si02. 6HjO 22-6

Garnierite, H.,(NiMg)SiO^ -h Ag 25-0

Connarite, H^NioSiaOio 3I'4

Rewdanskile, (NiFeMg)3Si„07 -t-2HjO 28-1

SiilpJio-h ismillhide

Kallilite, NiBiS I9'0

Telliiride.

Melonite NiFeg 23-8

Oxides and Salts.

Bunsenite, NiO 78-5

Nickel oxide, Ni^Oi 73"i

Morenosite, NiSOi-f-7H20 20-9

Annabergite, Ni^AsjOs-FSHjO 29-4

Cabrerite. (NiMg). As^O^ 8H.,0 25-1

Forbesite, H.,(NiCo)„As.,08 -fSII^O 14-4

Lindackerite, 3NiO. 6CuO. S03. 2AS.JO57H2O 12-9

Carbonate.

Zaratite, NiCO^. 2Ni(OI-l)2 -h4H„0 46-8

It may be mentioned that millerite has been found in

Iowa forming tufts of beautifully arranged needles, in

large, perfectly transparent crystals of calcit^e, in the

compact lower carboniferous limestone of the Keokuk
quarries, some 20 feet below the " geode-bed ; " in

cavities running up to 20 inches in length, thickly set

with rhombohedrons of this peculiar character.

Geologically, nickel ores are equally divided into three

main groups, which broadly correspond with the follow-

ing classification. Vogt has employed this subdivision as

a foundation for a genetic classification. His groups

are : (l.) Arsenides, which include sulpho-arsenides and

sulpho-anlimonides, as well as combinations of the metal

with sulphur and bismuth. (2.) Sulphides, such as nickel-

iferous-pyrrhotite and pyrites, millerite, &c. (3. ) Silicates,

garnierite, genthite, &c. A brief description of a few

typical examples of each group is interesting, as throwing

light on the general occurrence of the ores of this metal.

The first of these groups is found in veins in Hungary,

of the Dobchau type, and in the so-called Kobaltriicken,

typified by the Richelsdorf Bieber veins. They occur

also (as subordinate minerals) in the silver-bismuth-cobalt

veins of Schneeberg, in the ordinary silver-lead veins of

Freiberg, and in the Gem mine of Fremont, Colorado.

In addition to nickel cobalt ores of various kinds. Von
Groddeck shows that the typical Dobschau veins carry

copper, and all these three metals are found in the

serpentines and older eruptive lime-olivine rocks, which

form the country of the veins, and appear to have been

produced from the decomposition of the adjacent rock

masses, composed of olivine and gabbro. A vein of this

class is found at Dillenberg in Nassau, in pickrite, altered

to serpentine, and contains millerite, bismuth-glance,

pyrite, and other sulphide minerals. This vein was only

productive in the serpentine, becoming barren when it

passed into the adjoining schaalstein country. The
gabbro in the neighbourhood of Dobschau, which has

been partly altered, as before mentioned, to serpentine, is

fringed by a peculiar green silicious schist, resting on

gneiss and granite. The veins occur between the gabbro

and the schist, do not possess well-defined walls, and
often reach a width of 25 feet. The Schneeberg deposits,

which likewise belong to this group, have a special

interest for me, as I visited the district in 1880, and had

an opportunity of examining its geological features, al-

though my attention was more particularly directed to a

study of the methods of dressing these ores, which pre-

sent particular features of interest in their details. The
veins chiefly occur in mica-schist, which passes into clay-

slate, more rarely entering the deep-seated underlying

granite, which, along with basalt, is found in intrusive

masses, penetrating the overlying formation in the neigh-

bourhood of .Schneeberg.

The chief group of nickel cobalt veins lies around

Neustadtel, and, in general, strikes from N.W. to S.E.,

the dip being in some cases N.E., in others S.W., but in

all cases highly inclined. The gangue is called Ijy Von
Cotta hornstone, and they carry, in addition to nickel

and cobalt, bismuth, copper pyrites and silver. He con-

siders them to be veins of infiltration, formed by per-

colating mineral waters. Closely connected with this

system of veins is an independent group of copper lodes,

which strike N.E. and S.W., with an almost vertical dip

to the N.W. These show a great variety of copper and

other minerals, amongst which may be named copper

pyrites, bornite copper-glance, tetrahedrite, cuprite, ten-

orite, chrysocolla, malachite, azurite, galena, cupreous

sulphur of lead, cerusite, pyromorphite, iron and arsen-

ical pyrites, blende, native silver, jasper alophane,

diaptase, barytes and brown-spar, a veritable mineral-

ogical museum. The nickel-cobalt ores as they are

delivered to the dressing works average, I am told, 4 to 6

per cent, of cobalt, 3 per cent, of nickel, arid 8 to 10 per

cent, of bismuth.

The second or sulphide group of nickel deposits era-

braces those of Sudbury, Ertali, Piedmont, Varallo, and

other places, and possesses very wide distribution, and

marked geological characteristics. Vogt assumes this

class of deposits is usually formed by a process of difieren-

tiation, or segregation from a basic eruptive rockmagma,

and they are distinguished by the peculiarity that the ore

chiefly consists of pyrrhotite, which carries, disseminated

through its substance, various nickeliferous sulphide

minerals, such as millerite, polydymite and pentlandite,

while chalcopyrite and titaniferous iron usually accom-

pany the iron pyrites as accessory minerals. The largest

and best known deposits of this class are at Sudbury, in

Canada, where the ore is found in irregular, lenticular

masses in the Huronian rocks, apparently conformable to

the planes of bedding, and invariably in proximity to

dykes or uptilted sheets of greestones (diorite) and dia-

base. From the fact that the greenstones themselves are

found at times with ore disseminated through them.
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Merritt thinks the nickel has been brought to the surface

bv the agency of these dykes. The region has been much
faulted, and in places the pyrrhotite and chalcopyrite

form a breccia, in a dark, dioritic matrix. The main

r.tnge is about 50 miles long, and one to five miles wide,

running X. E. and S.W. from Lake Wahnapitae to the

Spanish river. The nickel deposit outcrops are described

.-!S forming hills or ridges.

.According to .Mr. D. \V. Browne, the ore frequently

loses the character of a copper ore, which it possesses at

surface, becoming more and more nickeliferous, and less

cupriferous in depth. To illustrate this, he cites the

r 'pner Cliff Mine, stating that on the fourth and fifth

, -ii the ore carries 4 per cent, of copper, and 4"5 per

ceni. of nickel, while on the seventh level many " slopes
"

show an average of 0"5 per cent. Cu, and 8 to 10 per

cent. Xi ; the evidence, however, so far, would hardly

appear to be sufficiently extended to warrant any general

conclusions of similar enrichment, in other cases, taking

place, founded upon what may turn out to be an excep-

tional occurrence.

.\s far as the Sudbury deposits have been exploited,

down to a depth of 6cxd feet, there is no sign of falling

off in the grade or quality of the ore. It contains in

bulk I per cent, to alwut 5 per cent. Xi, and i per cent,

to 4 per cent. Cu, and cobalt, traces of gold and silver,

and platinum in the rare form of sperrylile (arsenide of

platinum) is found in it. Mr. Argall, of Denver gives

the following analyses of an average month's out of

the Copper Cliff, Evans, and .Siohie mines, to illustrate

the ratios between the nickel and copper contents of the

ore :
—

Copper Cliff. Evans. Stobie

Cu 4-31 1-43 1-92

N> 5 57 374 2 36

.A. division of value is eflected in the ore simply by
screening. Thus at the Evans mine it is found :

—

Per Cenl. Per. Cent.
Cu. Ni.

The coarse ore carries I -62 3 '45
The raggings 2'99 3 90
The fines 378 5 "04

The ore is sorted by hand into four grades— 1st, the
aver.age mixed ore (nickel copper) ; 2nd, copper pyrites ;

3rd, pyrrhotite or nickel ore ; and 4th, gangue. The
closeness with which this separation can be made is shown
by the following results :

—
Mixed Ore.

Cu per cent. Ni per cent.

Copper Cliff 5-67 4.75
Slobie 2 -21 2 28
E%'ans 2 "60 4'oo

PkkcJ Copper Ore.

Copper Cliff 1413 274
Stobie 1 5 7 1 1-28

Evans 13-86 1-34

Picked Ni<kel Ore.

Evans o-8o 812
Copper Cliff. .. , 0-49 5-36
-A . erage diorite rock . o'So 070

This table shows that the pyrrhotite carries the principal
nickel value, in comparison with which the chalcopyrite
is quite lean, and that these ores are not intimately
admixed.

The report of the Ontario Bureau of Mines shows that
eight mines operated by four companies produced 85,790
tons of ore, which probably cost about $5 a ton to pro-
duce in 1 89 1. The whole lot averaged 2-62 per cent,
nickel

; therefore the nickel in the state of ore cost about
10 cents per pound. The cost of succeeding operations to
produce one ton of nickel oxide, containing 76 per cent,
of metallic nickel, may be estimated to be $140.74,
dealing with these pyrrhotite ores. Its mining and tran-
sport can be reckoned at 10 cents per lb. ; conversion into

ie, 9 cents ; reduction into metal, 8 cents ; and allow-
an- for loss in working. 4 cents

; total, 31 cents per lb.

^ endeavours to trace a constant ratio between nickel,
pyrrhotite and chalcopyrite occurring in ore deposits in
certain rocks, slating that, while in each mine the ratio
may vary- from day to day, the ore ratio over a long
period will give constant results. He gives a table show-
ing the ratio for eight of the principal mines in Norway
anri Sweden. In them the copper contents corresponding
to 100 parts of nickel vary from 20 to 80 and average 43 ;

while the nickel anrl cobalt contents in 100 parts pure
pyrrhotite vary from 2*5 to 7-5, and average 3-8. Thus
he claims for ores produced by a segregative process,
from one and the same eruptive, such as noriie, there
is a ratio between the proportion of nickel to copper on
one side, and the absolute nickel contents of the pure
pyrrhotite on the other. The higher the nickel c ntents
of the pyrrhotite, just so much lower is the ratio of cop-
per to nickel. This phenomenon cannot have occurred
by chance, but results probably from the relation existing
b'^r-.veen the small contents of Cu and Fe held in the
Sii: ' tes of the original eruptive magma.

Mr. Brown has determined that the nickel exists, in
the pyrrhotite of the Copper Cliff and Evans ore, chiefly
as pentlandite (XiFe)S, two-thirds of it being in this
rr ral form, and he ascribes the enrichment of the ore
' pth to the increased amount of pentlandite found in

yrrhotite of the deeper levels. He claims that the
grained the ore is the more the nickel exists as an

<^
'
ni, replacing the iror> in the pyrrhotite, while ex-

perience has shown that the coarser grained the ore, and
the deeper it lies below the surface, the more it occurs as
pentlandite with the pyrrhotite.

Mr. S. H. Emmons recently described three new nickel
minerals, which he discovered in the .Sudbury ore, viz.

,

folgarite, found at the Worthington Mine, having a com-
position represented by the formula NiSFeS ; blueite,

discovered in the workings of the Emmons Company's
mines, composition XiSo'i2FeS.2 ; and whartonite, found
at a mine seven miles south-west of Sudbury, supposed
to have the composition Ni.S,,7FeS„. In the Gap Mine
of Lancaster, Pennsylvania, we have another example of
a nickel-sulphide ore, consisting of millerite associated
with pyrrhotite, impregnating a lenticular mass of horn-
blende rock, embedded in mica schist at or near their

planes of contact. It has been suggested that this horn-
blende mass may prove to be an altered eruptive, while
it is not unlikely that an adjoining trap dyke had some
influence in the formation of the ore body. According to

Blake, the ore runs i'5 to 2 per cent. Ni, whilst Wharton
averages it from a series of his analyses at 3 '6 per cent.

Ni and Co., and 075 per cent. Cu.
For a third example, we may turn to the Norwegian

pyrrhotite deposits, in which the ore occurs chiefly at the
contact of the eruptive norites (massive hypersthene gab-
bros), with the archean country schists. It has been
pointed out by Stephen Emmens and others that the
plane of contact between eruptive and sedimentary or
melamorphic rocks offers a favourable passage for the cir-

culation of mineral solutions. The Minkjar Mine repre-

sents a familiar ore deposit of this type, such as is usually

assumed to have been so deposited. The norite body is

243 feet long by 135 feet wide, and is almost entirely sur-

rounded by an irregular deposit of pyrrhotite, from 3 to 6
feet thick.

The third or silicate group of nickel deposits are best

represented by those of New Caledonia, which have been
described recently in a paper read by Mr. J. Garland
before the Institute of Mining and Metallurgy, and by
other writers. M. Heurteau, I believe, made a detailed

geological survey of the island in 1873, which led to

mining operations being commenced. The base of New
Caledonia seems to consist of a light coloured non-fossili-

ferous schistose rock, on which secondary and tertiary

rocks rest, and about one-third of its area appears to be
covered by massive serpentines, which are most prominent
in the east and south-east jiarts of the island. According
to M. David Levat, the nickel occurs solely in the form
of magnesian hydrated silicates of a beautiful apple-green
colour when pure, as coatings or concretions, in the
fissures of the serpentine , and he concludes, from the
absence of arsenides or sulphides of nickel, that their

mode of occurrence points to the deposition of the ore
from solution in the state in which it is now found. The
pure mineral, he reckons, often averages 26 per cent. Ni,

but the average ore, after .sorting, does not carry over 10
per cent, mixed with some serpentine gangue. Garland
puts the average quality of the ore shipped to Europe at

only 7 to 8 per cent, of metallic nickel, stating that ore
of less than 6 per cent is considered unmarketable, and
cannot be sold. The darker green the colour of the
silicates, the richer the ore seems to be, some specimens
appearing to shade off into almost pure silicate of mag-
nesia, which is almost white, containing only traces of
nickel M. Peletan has found cleopters enclosed in

crystals of the green silicate.

This green silicate is not, however, the only form in

which nickel ore occurs in the district, as most valuable
deposits are found of a Ijrown mineral, of nearly the same
composition, which .Mr. Garland states is generally the
richer of the two. It seems to consist of green silicate, in

which part of the magnesia is replaced by hydrated oxide
of iron (limonite), which gives it this brown colour.

Treated with dilute hydrochloric acid, the iron is dis-

solved out, leaving the green mineral garneritc, which
shows that the iron is not chemically combined, but
merely mechanically associated with it. The deeper
brown it is, the richer the ore is reported to be This is

remarkable, and points again to the fact before remarked,
that association with iron appears to atfect the nickel
contents of the ore in a favourable way. This brown ore
has a very light specific gravity, only 3-00, and Claudet
gives an analysis of it as follows ;

—
Per Cent.

Oxide of nickel (nickel - 9-64 per cent.) I2"2S
Oxide of iron 32'2
Magnesia 3-07
Alumina 3 '62

Silica 34-8
Water at 212° P'ahr 6-43
Water above 212'' Fahr 7-07

99-44

The percentage composition of both the green and
brown minerals varies greatly, and the above analysis
may be presumed to be below the average, as (Jarland
states that, omitting minor constituents, the average of
twelve analyses of the green garnerite made by Professor
Liversidge show Si0244-75',NiO. 19-73, MgOi 5

-25, and
the Government year book for 1891 states that the richer
mineral has sometimes the following composition :—Silica

45, nickel 26, magnesium 13, iron 3, water 13. I am
also informed by Mr. Gregory that he found millerite in

a sample of the ore from New Caledonia.
According to Levat the massive serpentine itself con-

tains nickel in proportions varying from I to 3 per cent.,
and in some cases even 5 per cent. He further inclined
to the belief that the protoxide of iron of the serpentines
diminishes as soon as the nickel appears in them, and

the total of the two nietals remains constant, but when
his paper was written he had not had the benefit of

a microscopical examination to determine this. Pie lays

great stress on the fact that the nickel ores, though found
exclusively within the serpentine area, are not distributed

there in an arbitrary manner, but always occur at or in

the neighljourhood of certain beds of red clay (vasques),

which Mr. Garland describes as looking in the distance

like huge scars on the face of the hills. Levat says they

appear black in the centre and red at the edge, when
seen in the distance from the sea, and they are often

ranged one above another like stairs on the flanks of the

hills, giving a most characteristic profile. The former

observer, however, denies their argillaceous character,

stating that they contain practically no alumina, but con-

sist almost entirely of iron and silica, with I to 3 per cent,

of nickel, and he gives two analyses in proof of this con-

tention. The existence of these basins of red clay, or

earth, as they might perhaps (from what has been said) be
more properly called, is certainly a most curious feature

in the geology if New Caledonia, scarcely less extraordin-

ary than that of the red pigs for which the island is said

to be famed, and possibly the colour of the latter may
have some connection with the presence of these red

deposits on the island. So much of the island appears to

be coloured red by nature that it seems quite a pity in

fact it is not red on the map.
The clays or earths are believed by Levat to be the

products of the hydrothermal decomposition of the

serpentines, as they contain all the elements of these

rocks, in addition to iron, manganese, chromium, and
cobalt. He supposes that numerous iron and niangan-
iferous springs found vent through fissures in the serpen-
tine and have eaten it away, leaving half-dissolved masses
of so-called sugar-rock in the clay that fills the basins,

which in many places are capped by a deposit of oolitic

iron ore, the product of the overflow of the ferruginous

waters. Mr. Garland's oljservations that the ore is found
in massive pieces in botryoidal, mammilated, and oc-

casionally in stalactitic forms, and in brecciated masses,
supports this view. It has been pointed out also as a
remarkable fact that these deposits are inostly found at

high altitudes (the mountains of the interior rising to a
height of 5,576 feet, and averaging 1,640 feet), and in the
lower lying serpentine areas they are non-existent ; but I

think it is capable of explanation, if we suppose that the
serpentines are the altered products of volcanic action

which overflowed in the interior of the island, as it is just

there that the conditions would be found most favourable
for the deposition of the minerals we have under review,
under such circumstances. Veins of chrome iron ore also

occur in the hard unaltered serpentines of New Caledonia,*
whilst cobalt ore is likewise found in the red earths, the
origin of which latter deposits is considered by Levat to

be essentially hydrothermal. The chromium, on the con-
trary, he thinks pre-existed in the serpentine, and was
derived from it, whilst the nickel solutions only appeared
after the deposition of the clay.

These solutions, circulating not only on the contact,
but in the cracks and joints of the adjacent serpentine,

would explain ihe deposition of the hydrated silicon of
magnesium and nickel, in " .Stockwerk form," which is

the most usual mode of occurrence. The nickel ore is,

however, also largely found, according to Levat, in a
brecciated form on the roof or walls of the basins of red
earth, being sometimes symmetrically deposited, when
the axis of the basin is vertical (in which case the ore is

of equal thickness on the walls) ; at other times the axis

of the basin is inclined, and the serpentine which forms
the roof is fissurerl, the cracks so found being often several

metres wide, filled with rich ore, the nickeliferous solu-

tions being unable to penetrate the clay and finding a
natural passage along the walls of the cavities. Where
the circulating waters moved for a long time between the
walls and the clay, fine striiv are found upon the latter.

Levat further states thai the niclcel deposits lie in a series

of zones, running north-cast and south-west, starting from
the east coast, penetrating into the interior, and continu-

ing, as Mr. Garland points out, to the west co.it ; outside

of them there are only local encroachments, which lack

uniformity.

Though in 1887, at the time Levat exatnined them,
the deepest workings were only down 275 feet below the
o\itcrop, he concluded that in depth they would lose

their thickness, basing his opinion on the probability that

the red earths with which tiiey appear connected would
not hold down to any great depth. Levat summarises
the general characteristics as follows:— 1st, the ore is

essentially dependent on the serpentine of the east and
south-east parts of the island. 2nd, ores of cobalt,

associated with manganese, are found in beds on the rim
of the Ijasins of the earth found traversing the serpentine

in a number of |ilaces. These cobalt ores do not contain

over 2 or 3 per cent, of Co, but they are very extensive,

being mined simply by scraping up the material. 3rd,

the deposits of chromium are of two kinds, either in veins

in the serpentine or in stratified beds in the basins of
earth. 4th, the nickel deposits are of later formation
than either of the two preceding ones, and are situated

exclusively at or in the neighbourhood of the contact of
these clays or earths with the serpeniine, and never in the
body of the former. They are united in a certain number
of north-east and south-west lines, the width of which does
not exceed, as before said, 600 metres. The crystalline

diallage, being less attacked than the other constituents

of the serpentine by the mineral solutions which have
eaten it away, forms a skeleton, which is sought for by

* At the Gasconne Mine the serpentines are particularly rich in
chromite, occurring in veins in the undecomposed rock, but breaking
off suddenly at the contact of the serpentine and clay.
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the miners as an indication of ore. True lodes appear to

be absent, but some of the fissures filled with ore can be

traced for considerable distances along their strike, possess

regular walls and dip, have a width of 1 8 inches to 5 feet,

and have been followed down in one instance to a depth

of 360 feet below the surface outcrop.

As the formation of the deposits in the basins of red

earth is due, Levat thinks, to the shrinkage of those clays,

their continuity in depth may probably depend, as he

supposes, on the depth of the clays in the basins. It

must not be supposed, however, that the deposits are

likely to be speedily exhausted, as they have a very wide

distribution indeed. They are mined in open quarries, m
benches, when found as stock works ; at other times, by

tunnels and winzes. The work is commenced by re-

moving the red clay, which, if mixed with the ore, entails

difficufties, as the grains of iron are with great difficulty

separated by washing, and consequently appear in the

matte produced. Moreover, the clay, being very alu-

minous (according to Levat), renders the silicious ore still

more refractory. The gravity system of transport on a

single rope at these mines is certainly extremely primitive,

but^is no doubt due to the necessity of frequently shifting

the position of the terminals. It might, however, l)e im-

proved upon by hauling up the empty bags and carriers

on a carriage attached' to the main cable by means of a

small hoisting rope, operated by a windlass, instead of

carrying them up, as is now done, on men's shoulders.

The principle of using gravity-inclines with double ropes

has been satisfactorily" employed underground at the

Pierrefitte mines in the Pyrenees, in large open gunnices—

the only instance I know of where such a system has

operated underground. It was introduced because the

flatness of the lode would have involved shovelling, and

it possesses obvious advantages over an inclined plane for

a short temporary roadway in lofty workings.

According to Mr. P. Argall (quoting, I believe, from

official sources), the output of nickel and cobalt ore from

New Caledonia in 1890 was 22,690 tons of (say) 10 per

cent, nickel ore, and 2,200 tons of 3 to 5 per cent, cobalt

ore, whilst in 1S91 the output of nickel ore had only reached

35,000 tons. Mr. Garland states, on the other hand,

that these mines are now producing over 60,000 tons of

nickel ore per annum ;
and,- to reconcile the two state-

ments, I take it that he alludes to the crude ore. He
puts the cost of mining at 6s. to 40s. per ton. The first

mechanical treatment of the ore consists of sorting and

washing at the quarries, where a division is made into

rich ore, carrying 8 per cent, and over of nickel, and poor

ore under that amount. The ore is then carried to the

plain below to be washed, so as to remove the red clay.

The nickel has the same specific gravity as the serpentine,

but less than the iron. The ore rejected at the quarry,

although it contains 3 or 4 per cent, of nickel, is of no

value. Garnier's first idea was to treat the ore in a blast-

furnace, to obtain crude nickel and refine it ; but this

latter process presented such difficulties that it was aban-

doned. Fusion for matte was then tried, but was also

given up, owing to the high price of fuel and the ineffi-

ciency of the convict labour. The cost of producing

metallic nickel, dealing with such ores, appears to be

—

mining and transport, 10 cents ; conversion into oxide, 3

cents ; reduction into metal, 8 cents ; allowance for loss

of working, I cent ;
total, 22 cents.

Deposits closely approaching in type those just de-

scribed were discovered in 188 1, at Riddles, Douglas,

Oregon, and others of a similar kind have been found at

Webster, North Carolina. The Riddles deposits all lie at

or near the surface, in beds 4 to 30 feet thick, occurring

as a boulder formation, scattered through a ferruginous

earth or in beds underlaid by serpentine, and associated

with chrome lime. Mr. F. W. Clarke has made a series

of analyses, which shows that the relative composition of

silicate minerals obtained from New Caledonia, Oregon,

and North Carolina agree very closely in composition and

appearance. A fresh specimen of "country" was an-

alysed from Oregon, and some olivine was found in it.

The rock contained O'lo per cent. NiO, the olivine 0'26

per cent. NiO. This suggested to Clarke a profitable

source of derivation of the nickel in the altered beds of

ore, and the microscopical investigations of Diller confirm

his view. He considers the Riddles rock as belonging to

the peridotes. It is a holocrystalline, granular rock,

composed essentially of olivine, whilst one-third of the

rock mass consists of enstatile, with a small percentage of

chromium and magnetite. Quartz is present from

metasomatic change, and whenever genihite appears it is

always associated with quartz or serpentine. The genthite

occurs in the serpentine, directly connected with the

grains of olivine, from which the serpentine has been

derived, and Diller stales there is every reason to think

the genthite is primarily derived from ihe same source.

Though the Webster rock (which is also a peridote, of the

variety known as dunite) contains less enstatite, and the

nickel silicates are not so closely intermixed with quartz,

the relation of the genthide to the serpentine and olivine

is the same as at Riddles. Of the New Caledonia genth-

ite Diller says, like that of Oregon, it is disposed in layers

and cavities thoroughly intermingled with quartz, and

sections show the serpentine with traces of olivine and

enstatite so disposed as clearly to indicate that the serpen-

tine naumeite, and other secondary products, have resulted

from the alteration of the peridote rock.

According to .Mr. S. H. Emmens, the nickel deposits

of North Carolina are found in veins of three classes— 1st,

those occupying fissures the strike of which is more or less

normal to the planes of division, that give a bedded aspect

to the chrysolite rock mass ; 2nd, there are numerous

Gaunter veins, with a strike oblique to the first series ;

3rd, there are bedded veins, located in planes of division.

He is of the opinion that the caunter and bedded veins

will not be found very productive, and the first series will

alone yield any considerable supply of ore. A nickel-iron

josephinite has been lately discovered, in the form of

pebbles and smooth boulders, in considerable abundance

in the placer gravels of a stream in Josephine County,

Oregon. They are supposed to have been driven from

some dyke of ultra-basic rock.

Melville has described this alloy,* which is highly

magnetic. The pebbles are a greenish black, with bright

areas of a greyish metal. The greenish-black portion

consist of silicates, some of which are indissoluble in HCl.

Nickel is found in the Urals at Rewdinsk, in veins six feet

...de, between chloritic schist and serpentine, as well as

in a great many places in other parts of the world. At

the Kelsey Mine, Los Angeles, Co. California, Ni and

Co ores are found in the comparatively rare form of

arsenates, together with silver-glance and native silver, in

a fissure vein in close relation with a diorite dyke. The

assorted ore contains 7 per cent, to 15 per cent cobalt, 2

to 3 per cent, nickel, and 1,000 to 1,400 ozs. of silver per

ton. Rich nickel ore has been found in the Gem Mine,

Fremont, Colorado, in a hornblende schist, occurring as

an arsenide and sulpho-arsenide, some of the specimens

being so permeated with fine wire silver as to be difficult

to break. At surface the ores were mostly copper, but at

a depth of 15 to 20 feet nickel was struck, and continued

down to 75 feet, when the vein, which had averaged 2j4

to 4 feet, cut out and appeared to be lost, but, on

resuming sinking, a streak of ore about 18 inches wide

was struck, containing the same minerals and supposed to

be a continuation of it, though this has not been definitely

proved. Small shipments of this ore ran from 12 to 24

per cent, nickel, and 2 to 4 per cent, cobalt ; the last lot

shipped to England contained most of the nickel as

niccolite. The' ore streak is unfortunately narrow, the

walls hard, and the ore difficult and expensive to mine.

Nickel is known to exist in the hornblendic rock near

.Salida, Colorado. The serpentines of the west of Ireland

and Cornwall, and indeed almost all serpentines, contain

a little nickel, and it is met with in Australia, New
Zealand, and South Africa. Sufficient has therefore been

said to show that nickel ores are widely distributed over

the world, though in the present condition of our metal-

lurgical knowledge of the subject, payable deposits are

less numerous than those of most of the common metals.

( To be contiinied.

)

The Limitations of the Gold Stamp-Mill. t

Mr. Rickard (communication to the Secretary) : I

wish to supplement the interesting remarks of Mr. Olcott

by adding a few figures illustrative of some of those

features ol the stamp-mill to which he has made particular

reference.

The consumption of iron Ijy the wear of shoes and dies

is dependent mainly upon the hardness of the ore crushed

and upon the brittleness of the metal used. Table I. %

gives the results obtained at eighi localities working under

very dissimilar conditions :

The minimum wear of shoes and dies amounts to 7.1

oz. of iron per ton of ore crushed, while the maximum is

25.4 oz., the average f)f the eight districts being about

\){ lb. Two facts are apparent from the examination of

the tabulated figures. As would be expected, the life ol

ihe dies does not vary in an equal degree with that of the

shoes for Ihe obvious reason that the ore upon the die

serves as a cushion, protecting it froir. excessive wear.

When that cushion of ore is not properly maintained, we
get " low feeding " and an excessive abrasion, due to the

working of iron upon iron. The importance of a regular

feeding' of the ore into the battery becomes very apjiarent

when we look at the figures of those mills which do not

employ rock breakers, grizzlies and automatic feeding

machines. With the absence of these appliances,

designed to produce a regular supply of pieces of ore of

uniform size we find an excessive wear of shoes and dies,

and more particularly of the former, for ihe reason already

mentioned. In five districts scattered over different

countries and in which the rock breaker and feeder are

not employed the wear of the shoe is never less than 10

oz. of iron per ton of ore crushed, while in the other three

localities, where the mills are properly equipped, the wear

never exceeds lYi oz.

The successful use of wrought iron dies at some of the

Australian mills is worthy of note. Experience indicates

that the minimum of wear and tear is to be obtained not

so much by the use of a metal of excessive hardness as by

making the die of a material more tough and less brittle

than that of the shoe. Thus, steel working on iron,

chilled upon unchilled, cast upon wrought iron, etc., all

give better results than when the metal of the shoe is the

same as that of the die.

In the matter of screens there is often a practice of false

economy. The relative cost of one kind of screen as

compared with another can usually be disregarded by the

mill man. In California the cost of the screens amounts

to one cent per Ion of ore crushed, and the mill man will

do well to leave the expense out of the question and pro-

* American Jounial ofScience, vol. xliii., p. 509.

t Continued discussion of the paper of Mr. T. A. Rickard, read

at the Chicago meeting of the American Institute of Mining Engin-

eers, August, 1893.

t This Table accompanied an article on tjiis subject by the writer

in the Engineering and MiningJournal mSie^^t. 23rd, 1893.

cure that variety of screen which best favors the particular

conditions of discharge which he requires.

Table II. gives the wear of screens at different localities.

In Australia the old-fashioned round-punched Russia,

iron still holds its own, though it must manifestly do very

imperfect sizing as compared to wire cloth. Thus, for

example, the "grating" most commonly used at Bendigo-

has 143 round holes per square inch ; these holes ate

0.024 inch in diameter, so that the discharge area pet

square inch is only 0.064 square inch. A typical 30-mesh

wire cloth screen, made in San Francisco, has opening
of 0.025 inch square. Assuming for the purpose of com-
parison that the openings in the latter instance are the-

same as in the former, as is very nearly the case, we find

that the discharge area of the wire cloth per square inck

is 0.51, or eight times that of the punched iron sheet.

The screen, as used in many mills, can hardly be look*

ed upon as a device for sizing the ore. The peculiar kind

employed in Gilpin county has straight alternate burr

slots which are 0.015 '"ch wide and Ys inch long. There-

are five slots in a length of two inches, so that there is-

afforded a discharge area equal to only 0.028 of eack

square inch. The chance of the exit of a particle of pulp-

is as I in 34. Some appreciation of this fact is shown by
the local mill men, since it is their intention to use &
screen which will retain the ore inside the mortar long

after it has been crushed to a fineness permitting its pass-

age through the openings.

In looking over the figures given in table it will have
been noted that the life of the screens is subject to wide
differences. This is due to a variety of causes. In Gil-

pin county, Colorado, for instance, the minimum is 16 and
the maximum 80 days of service. When examining the

mills of this locality I obtained the figures of five mills,

and was much puzzled over the seeniingly contradictory
' results exhibited. The explanation was found in the

relative locations of the mills. They are all situated by
the side of the creek which flows through Black Hawk,
and beginning with the mill farthest up the creek, there

is a steady diminution in the service of the screens, com-
mencing with 80 days and decreasing to 16. The upper-
most mill receives comparatively clean water, and after

having used it returns it to the creek, together with the

addition of a certain percentage of sulphuric acid, as sul-

phate of iron, derived from the contact of the water with
the partially oxidized pyrites in the ore, under conditions
favorable to a certain amount of solution. The water
then passes on to the next mill, where its slightly in-

creased acidity reduces the life of the screens from 80 ta

73 days. This second mill in turn contributes its share
of sulphates, which help to injure the screens of the third

mill. At this point the very acid waters of one of the
mines flow into the stream, and, moreover, before it

reaches the fourth mill, the creek has washed the sides of
banks of sand more or less charged with partially oxidized
pyrites, so that when it at length reaches the two lower
mills, the wear of the screens is measured by days instead

of weeks. *

In a case of this kind the addition of quicklime is to be
recommended. At Ballarat (Victoria) five pounds are-

added every twenty-four hours to each battery of fivC'^^

heads.

The effort to maintain a uniform depth of discharge ii

much to be commended, and the importance of such a
uniformity is very generally overlooked. In addition to-

the devices mentioned by Rlr. Olcott, I may instance the-,

employment of blank strips of iron placed outside, and
against the lower edge of the screen. These strips caiv'"

be of various widths. When the discharge is thus height
ened there will be a tendency to accumulate sand insid

against the screen, and this will protect the screen from
abrasion along its lower edge, where it is covered by the
iron strips. I have seen this method used in New Zeal-
and. Again, in Amador county, California, where the 1

" chuck-block " is used, the uniformity of the depth of dis-T
charge is aimed at by the employment of chuck-blocks of'
various thickness, f
On the use of double discharge mortars, much has been

said, but, in spite of frequent recommendation, they have ;

gone out of favor. The main point to I.e considered in.,

this connection is, that the use of a back discharge weakens -

the force of the issue through the front screen, and so-

gives results less than would be, at a first glance, expected
There is another objection, especially in dry regions,

the double discharge, namely, the consumption of water
is considerably greater. This in itself proves the smaller
force of the splash. At Clunes (\"ictoria), in the use of^
double discharge mortars, J the consumption of water is

from 8 to 10 gallons per stamp per minute, while at

Ballarat, an adjoining mining district, with ordinary single
discharge mortars, it is usually at ihe rate of 5 gallons.
The crushing capacity is 2^ tons per stamp in the former,,
and 2 tons in the latter case.

The minimum loss of quicksilver, which has come under
my notice, was at the South Clunes United Mill at Clunes,
where it was 5j^ grains per ton of ore. The maximum
was that of the Caledonia Mill at the Thames, New
Zealand, where I ton of quicksilver was consumed in 2
weeks by 20 stamps.

Table III. indicates the loss at a number of localities.

In addition to the figures of cost of milling given by
Mr. Olcott, I may contribute the data contained in Table
IV.

* See also " Variations in the Milling of Gold Ores," by the writer,

.

m Eng. and Min. Jour., N.Y., Sept. 3rd, 1892.

§See a more lengthy desctiption in the Eng. and Min. Jour.,.
N.Y., Dec. 23rd and 30th, 1893.

II
See Eng. and Min. Jour., N.Y., Jan. 28th and Feb. 4th, 1893.
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Table I—WEAR OF SHOES AND DIES IN STAMP MILLS.

Name of District.

ITED St.\TES :

Gilpin County, Colo.

Grass Valley, Cal

Angels' Camp, Cal. . .

Mammoth, Ariz

.USTRALASIA :

Bendigo, Victoria

^ Clunes. \ ictoria

Harrietville, Victoria .

.

The Thames, N Zealand

Metal.

Wei

a
IS

ght.

0

0

>
Ore

crushed

during

time

of

service. Metal

worn

per

ton

of

ore

crushed.

Cost

of

metal

per

pound.

Value

of

the

scrap.

Cost

per

ton

of

ore

crushed.

Total

cost

per

ton

of

ore

crushed.

T Kc 1 Vie1-.DS. Tons. Oz. Cents. Cents. Cents. Cents.

Shoes Cast iron 27 So II .2 4 I 3-S2^

2. 13J
5-95

Dies Same 45 20 78 4-5 4 I

Shoes Chrome Steel III 31 202 6-3 8 4-391

2
.
76 J

7-15

Dies Same 55 25 159 30 8

Shoes Chrome Steel 152 48 251 6.6 9 5 171
0 A1

JJies Cast iron 93 45 7-9 4/4 4.26.)

Shoes Chrome Steel 175 40 5S5 3-6 9 2.701
4.06t

Uies Cast iron 95 35 275 35 4K 1.36.1

Shoes i^hrome Steel 132 40 190 7-7 1

1

7-641

5-50J
13-14

Dies Same 1 20 37 240 5.6 1

1

Shoes Cast iron 180 38 "5 19.7 2K % 3.66|
4-37

uies Wrought iron 9° 335 3-4 2^ 71/

Shoes Cast iron 196 56 ICS 21-3 4-671
5-55

Dies Wrought iron 138 30 420 41 .88/

Shoes Fagot iron 172 38 i8s II.

5

3-251
4-72

Dies Same 84 37 200 3-7 1.47/

Shoes Cast iron 170 51 135''^ 14.

1

3 I 3-40|
5-65

Dies Same 108 42 141 75 3 I 2.25 J

Remarks.

No rock breaker ; no automatic feeders ; ore moder-

ately soft ;
long drop ; wear of dies is very variable.

Rock breakers and feeders ; ore very hard ;
dies con-

tain \ steel scrap.

Rock breakers and feeders ; ore soft ; short drop.

Ore medium ; rock breakers and feeders ; no

grizzlies.

No rock breakers and no feeders ; ore variable but

medium hardness.

No rock breakers ; feeders used ; ore almost entirely

quartzose.

No rock breakers ; feeders used ; dies wear very

irregularly.

No rock breakers or feeders ; ore of very variable

hardness.

Table II—WEAR OF SCREENS.

Locality.

(iilpin County, Colorado ....

The Thames, New Zealand .

.

lunes, Victoria

)tago, New Zealand

;allarat, Victoria

The Ovens, Victoria

Amador, California

'irass Valley, California

Bendigo, Victoria

Charters Towers, Queensland

Tread well, Alaska

Description.

Burr-slot Iron

R'd-punched Russia Iron

Perforated Copfwr Plate . .

,

R'd-punched Russia Iron

.

Same

Same

r Angle-slot iron

\Steel and Brass Wire

Tin Plate Round-punched.

R'd-punched Russia Iron.

Burr do Charcoal Iron.

Angle-slot Iron

Fineness.

50 to 60 mesh

148 to 180 holes per sq. in.

80 to 100 " "

140 to 180

120 to 200 " "

200 to 290 " "

No. 7 & 8 or 35 & 40 mesh \

20 to 30 mesh /

30 mesh

115 to 170 holes per sq. in.

200 to 225 " "

No. 7 & 8 or 35 & 40 mesh.

Wear in

Days.

16 to 80

5 to 6

25 to 30

6 to 8

10 to 14

17 to 20

25 to 45

16 to 24

9 to 17

3 to 4

20

Tonscrush'd

80 to 450

45 to 54

312 to 375

39 to 52

100 to 140

145 to 175

275 to 475

140 to 220

95 to 180

35 to 60

300

Table III—CONSUMPTION OF QUICKSILVER.

District.

<jilpin County, Colorado . .

.

The Thames, New Zealand

.

Clunes Victoria. . .

.

'.

Otago, New Zealand

Ballarat, Victoria

The Ovens, Victoria

Bendigo, Victoria.

Charters Towers, Queensland

Amador, California

Orass Valley, California.. .

.

Loss per ton of Ore.

Minimum. Maximum Usual

3.7 dwts.

12 dwts.

grains

5 dwts

2>2
"

4

60

II

9.8 dwts

25 dwts.

\

SH grains

8yi dwts

sH "

19
"

9/2
"

100 "

6/2
"

IS
"

5 dwts.

I4>4 dwts.

S'A grains

7 dwts.

s'A

9

7

80

12

Remarks.

Inside and outside plates.

Outside plates. Grinding in pans.

No plate amalgamation. Wells and
barrel.

Outside plate amalgamation.

Outside plates and wells.

Outside plates. Grinding in pans.

Outside plates and wells.

Outside plates. Grinding in series of

pans.

Inside and outside plates.

Inside and outside plates.

Table IV—COST OF MILLING.

Mill. Power. Stamps Cost. Year.

Hidden Treasure, Gilpin, Colorado. . S. & Wl. 75 $0.78 1891

W. 20 0-53 1S93

North Star, Grass Valley, California. W. 40 0.81 '88-90

Wildman, Amador, California w. 30 0.47 1891

Britannia, Ballarat, Victoria S. 40 0.56 1891

S. Clunes United, Clunes, Victoria.

.

s. 60 0-54 1890

New Chum, Con., Bendigo, Victoria s. 30 0.58 1891

Excelsior, Charters Towers, Queens-
1890s. 50 1-95

.Saxon, Thames, New Zealand w. 33 0.98 1892

Mountain, Thames, New Zealand. .

.

w. 40 0.90 1892

Phoenix, Otago, New Zealand Wf. 30 0.70 1890

*Morgan, South Wales, Gt. Britain Wf. 40 0. 20 1891

Wf. 20 0.64 1884

s. 90 3-05 1892

tMay, Con., Johannesburg, .S. Africa s. 20 3-15 1890

tjumpers, Johannesburg, S. Africa.

.

s. 100 2.40 1890

JEl Callao, Caratal, Venezuela s. 60 1.08 1891

§Treadwell, Douglass I., Alaska. . .

.

Wf. 240 0 35 1893

Note : S—Steam. W—Water which is bought. Wf—Water
which is free of cost.

*With steam power it was 52 cents, according to Dr. C. Le
Neve Foster.

+ These figures, which I owe to Mr. A. G. Charleton, are taken

from his paper " The Choice of Coarse and Fine Crushing Machin-

ery, etc."

—

Transactions of Fed. Institute of Mining Engineei-s,

1893-

X Mr. Hamilton Smith, Jr.

§ Company's report for half year ending November 30, 1893.
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Amount of Turn.

I to iK revols. per drop.

In each of the cases given in this table the cost of trans-

portation is omitted. The cost of water power in Cah-

fornia is usually about 20 cents per mnier s inch (or 1.57

cubic feet per minute). At the Gbver Mill this ex^pense

amounts to from 18 to 20 cents per ton of ore, while a

the North Star it is 31 cents, so that, including the cost

of power, the milling was done at these two thoroughly

representative plants, at the rate of 33 and 50 cents per

ton respectively. The ore crushed at the North Star is

particularly hard. The use of grinding and amalgamating

pans increases the cost at the mills of Charters Towers

foueensland) and the Thames (New Zealand). At the

Phcenix (N.Z.) no plates, but blankets only, are employed.

The question of the turning of the stamp is referred to

by Mr. Argall and Mr. Olcott. The amount of the revo-

lution is dependent upon the height and speed of the drop,

and upon the amount of grease upon the cam. Occasion-

ally when the cam surface has too much lubricant upon

it, the lappet slips past without causing any observable

turn. At four different mills, working under dissimilar

conditions, I have noted the turn to be as follows :

.Stamp Drop Speed
lbs. in. per min.

Hidden Treasure,
Gilpin Co., Col . 550 >7

Garden Gully Uni- . ,

ted, Bendigo, Vict. 780 9 80 i revol. :n 4 to 9 drops.

Harrietville, Ovens,
Victoria 700 8 70 1 revol. in 4 to 7 drops.

North Star, Grass
,

Valley, Cai 850 7 84 i revol. in 5 to 6 drops.

As to the practical effect of the turn there is evidently

much question. If the stamp turns as it is being lifted,

it must continue to turn slightly after the cam has passed

from under it. That the result, as far as it affect.s the ore

upon the die, is insignificant in most cases, may be ad-

mitted ; but it is supplemented by another factor, namely

the inequalities of the surface of the shoe. The effect of

the latter is various, sometinies causing the stamp to move

bodily out of the vertical (a movement soon checked by

the guides), and at other times causing a revolving mo-

tion. The die, of course, also wears unevenly, but as it

is covered with ore, this fact has not the importance in

this connection which must be allowed to that "cupping

"

of the shoe which promotes an irregular grinding action

against the ore.

The use of a modern form of the arrastra at the Pest-

arena Mill, is quoted. The extraction, according to the

report of the company, was Si per cent, in 1888-89,

78 per cent, in 1889-90. The loss of mercury in the

respective years was 230 and 234 grammes per metric ton,

equivalent to about 7>^ pounds per short ton. The
capacity of each mill was two-thirds of a ton per day.

No doubt machines of the arrastra type will, in many

cases, give the best conditions for promoting amalgama-

tion ; but, as compared with the stamp mill, most

machines of the grinding class have a very small crushing

capacity, and consume a great deal of mercury.

In commenting upon my description of the Gilpin

county milling practice, Mr. Argall has made a serirs of

verbal criticisms which seem to me unnecessarily hyper-

critical and occasionally unfair. I reply to them only so

far as to make iny meaning plain, using the numbers

employed by Mr. Argall.

(1) He points out " that if the pyrites remained longer

in the mortar than the 01 her portions of the ore," certain

results would follow. I ask him to refer to the paper

which he is criticising, when he will find that he has no

warrant for saddling me with any supposition such as that

which he is needlessly controverting. I was emphasizing

the fact that the main idea of the Gilpin county method

is to retain the ore inside the battery longer than is neces-

sary for pulverization, in order to give more opportunity

for amalgamation. The ore is mainly pyritic, and it is the

pyrite that is immediately associated with the gold, there-

fore I spoke of the pyrites remaining in the mortar longer

than was necessary for crushing purposes, but not " longer

than the other portions of the ore."

(2) My statement that " the long drop gives the interval

of time required to allow the settling of the fine gald " is

true. .^11 the gold of tlie ordinary Ciilpin county ore is

fine, and because it is fine, the present system of reduction

is employed. The character of the amalgam, and the low

retort yield, are indicative of the minute sub-division of

the gold particles. There was no comparison made or

intend^-d by me lietween the " coarse " and the "fine"

gold in the ore, and Mr. Argall controverts his own
imagination.

(3) It is quite possible to comprehend my statement

without supposing the gold to be endowed with "the
potentiality of locomotion." The deep discharge and the

roomy mortar, both "jointly" and "severally afford a

chance for the gold to get out of the vvay," because the

<lepth of the one and the roominess of the other prevent

the making of a violent splash, such as is produced in a

n.irr >w mortar with a shallow discharge-; and the smaller

force of the splash prevents a rapid exit of the pulp

through the screen, and enables it to remain inside, so

that the gold which it contains may be collected by the

mercury lying at the bottom of the mortar, and by the

amilgamaied surTace of the inside copper plates. If the

discharge were shallow, and the mortar narrow, the gold

could hardly get out of the way of the falling stamp with-

out making its exit through the screen, and therefore, in

the case of ore carrying gold in the finely divided condi-

tion which characterizes the Gilpin county mill stuff, it

would not be possible to save more than a very small per-

centage inside the battery. It is indeed true that in

California and Australia a good proportion of the gold is

often arrested inside the mortar, but such gold is con-

siderably coarser than that caught upon the amalgamated

tables outside ; and, moreover, the ore itself is of a differ

ent nature, and the gold is essentially less fine than that

treated by the mills of Gilpin county.

Referring to the interval which occurs between the suc-

cessive drops of the stamp and the pause which is thus

occasioned, enabling the particles of gold to sett e and

become amalgamated, I remarked that "in a Colorado

mill the interval is two seconds; in California it varies

from three- fifths to two-thirds of a second. Ihis was

said in comparing the relative frequency of the agitation

to which the water in the mortar is subjected by the action

of the falling stamp. It is quite unnecessary to point out

that there are five stamps in each battery, and that there-

fore the duration of the interval should be divided by hve.

If we carry out this line of reasoning we shall conclude

that there is no time of absolute quiet, for when none ot

the five stamps of any particular battery are falling, the

water is still being agitated by the concussion produced

by the stamps falling in the mortar boxes on either side.

As regards the warming of the water in the mortar by

the conversion of wasted energy into heat, I did not con-

sider it very considerable ;
but, it may be, nevertheless,

sufficient to add to the solubility of certain portions of the

ore—as, for instance, partially oxidized pyrite. A carefiil

test made at the Cover mill, Amador, California, gave the

following results :
—

TEST OK T!tE TEMPERATURE OF THE WATER BEFORE

AND AFTER LEAVING THE HATTERIES,

JANUARY 10, 1894.

40° F.

do
do

50° F.

do
do
do

48" F.

do
do

4.30 p.m.

Before. After

Deg. Deg.

37-0 40.0

38.0 40. s

38.0 40.5

43-0 44.0

43-0 45-0

43-5 44-5

43-0 45.0
42.0 44.0

42.0 45.0
42 0 45-5

In his criticism of my statement that the retention of

the pulp within the mor'ar, long after it is pulverized to a

fineness permitting exit through the screen, has been used

by the Gilpin county mill man to assist him in obtaining

the conditions which he desires, Mr. Argall has missed

the main principle, repeatedly emphasized by me, of the

milling practice which he is discussing. The methods in

vogue in Gilpin county originated in no idea of concen-

trating ; if they had, then the excessive sliming of the

pyrite, due to the deep discharge, would be a stupid

blunder. On the contrary, however, the practice of the

district is founded upon the princijile of using the morlar,

not only to crush the ore, but also, as far as possible, to

make the mortar an amalgamating machine. The intro-

duction of percussion tables for concentrating the pyiites

in the tailings is comparatively recent. The mill man's

intention is, to save as much gold as possible inside the

bailer)-, and, lo do this by retaining the pyrite (with which

the gold IS mainly associated) inside, until a separation

has been brought about ; and these ideas are carried out

by having a ruoniy morlar, a long, slow drop, and a deep

discharge—more especially the last, which assists in pro-

curing the condition he considers the most favorable to

his purpose.

A statement was made, more than once, at the Chicago

meeting, which does not, however, appear in the printed

discussion, namely, that while the Californian type of

stamp mill has been introduced in mining regicms all over

the world, that of Gilpin county has not passed outside

its own Iiahitat. This statement is not quite accurate,

since mills o\ the Colorado type have been successfully

used in Dakota, Montana, Arizona and Idaho
;

but,

broadly speaking, it is no doubt correct to say that the

Californian type is, by far, the more widely employed.

Upon this fact is founded the suggestion thai the methods

of " the little kingdom " of Gilpin are not thought worthy

of imitation. In commenting upon this matter, I trust I

may be absolved from any charge of prejudice, since I

have used both types of mills successfully, and have en-

deavored to discuss the advantages and disadvantages of

both fairly. The explanation of the fact just referred to

is somewhat as follows :

—

The methods in vogue at Central Cily and Black Hawk
were evolved under unusual conditions, and have been re-

tained under peculiar circumstances. The first mills in-

troduced, in the early " sixties," were modelled on the

Californian type, and had a quick, short drop and a

shallow discharge. While the mines were still in the

gossan, or surface quartz, everything went well ; but as

soon as the unoxidized pyritic ores were reached the ex-

traction began lo dimini-h fast, and finally, this diminu-

tion nearly put a quietus to stamp milling. Then the

smeller* can;c to the rescue, and prevented the cessation

of mining during the years which elapsed until the mill

men, by a lung series of experiments, arrived at the con-

clusion that a long, slow drop, and a deep discharge, gave

the conditions most favorable to the successful treatment

of their ores. When the present methods were adopted,

nearly twenty-five years ago, there was no market for

low grade iron pyrites, and the ores, although containing

from 10 to 25 per cent, of sulphides, would give up a large

percentage of its gold contents when crushed in the deep

*The Boston and Colorado Smelting Co. commenced operations

at Black Hawk in 1867. In later years the works were removed to

Argo, near Denver.

mortars which had come into use as the result of a hard

bought experience. The old methods have been retained,

but with the addition of percussion tables, because now

the smelters charge very low rates of treatment for pyritic

concentrates. Smelting charges are $4.50 for concen-

trates,'^ and $12 for crude ore. Railroad freight tc-day

(from Black Hawk to Denver) is $1.50 per ton on

material worth less than $30 per ton, and $2 per ton for

higher grade stuff. Small coal (" mine run ") is delivered

at the mills for $1.60 per ton. These are some of the

conditions which have tended to perpetuate a milling

practice which is, in many respects, out of date.

On the other hand, the methods of Gilpin county have

not been adopted extensively elsewhere, because it is-

rarely that ores rich in pyrites are found to be compara-

tively so free milling. The Californian mill, moreover,

in its typical form, is a crushing machine, adapted to pre-

paring the ore cheaply and rapidly for a great variety of

after treatment, by plate amalgamation, blanket saving,

pan amalgamation, concentration, lixiviation, etc. It is,

as a crushing machine, having its parts so arranged as to

give a maximum of automatic handling of the ore, that

the California mill is first of its kind. Compared with it,

in this respect, the Gilpin county batteries are clumsy and

incomplete ; but, as an amalgamating contrivance for the

treatment of a particular class of ore, they were well con-

ceived at a time when amalgamation methods had no

competitor in cheap smelting. Thus, after all, we do but

return to the truism, which is often forgotten in these

generalizations, that the milling practice to be introduced

at any mine or in any district must be suited to local con-

ditions, the most important of which is, of course, the

character of the ore.

W. L. AUSTIN, (Denver, Colo.)—A word as to the

current fable of which Dr. Raymond speaks. Stamp-

stems being among the "working parts" of a mill are,

therefore, included by Dr. Raymond in the category of the

iron that does not crystallize. It will have been observed

by any one who has operated a new stamp mill of the

California type, with stamps dropping from 90 to 100

times per minute, that after his battery has been running

12 to 18 months, the stamp stems begin to break. More-

over, they break off, as a
'

rule, right above the stamp

head, though occasionally they snap off just tinder the

tappet, and often it becomes a serious undertaking to re-

move the ends of the stems from these heads or " bosses.'

On account of these breakages, the stems are made taper-

ing at both ends, so that when one end has broken off it

can be reversed. In due course of time a similar mishap

usually overtakes the other end. In many cases the

mutilated stem is then laid aside as a problem for some

future manager to solve, and new ones are ordered from

the manufacturers- Now, the breakages may, as Dr.

Raymond says, not be due to crystallization of the iron—

for properly speaking, the iron, (which should be the best

quality of wrought iron) originally used in their manufac-

ture is crystallized, to begin with -but during the pound-

ing which the stamp has been doing, some molecular

change has taken place, changii g the fibre into a structuit

coarsely granular in appearance. That such a change

should lake place is quite conceivable, for these stems an.

submitted to an unusual amount of jarring. The lY^ inch

stem weighs 363 pounds, and the 3X inch stem j390 ,

pounds, while the aggregate weight ol stamp, including \

stem, head, shoe and lai^pet, is over 850 pounds. Such

a weight, falling 6 inches 100 times a minute, for 300

days in the year, finds no parallel case in pump rods or

the connecting rods of engines. As would be expected,

when the shoe ir allowed to fall on the die, the life of the

stem is shortened. The fact remains that the stamp stem-

do break, and the iron has the appearance of being what,

in the absence of a better term, is technically known a-

"crystallized." There is a class of men engaged m mill-

ing throughout the West who have been brought up iri

mills and^have m.-ide a business of running them. It is ?

common practice among these operators to take the stamp

stems out of the batteries and anneal them by heating, and

hammering them when the limit of safe working has been

reached. These men are not chemists, and had oricc

their liltle foibles, among which was the harmless use . 'i

sage tea and similar concoctions in their amalgamaiiur.

departments; but they are first class, piaclical mechanics

and ihcir experience and opinions in these branches .ot

milling are entitled to respectful con.sideratiod. Amony

such men as these the fable spoken of by Dr. Raymond 1=

still current. At one mill, which was under the writer s

charge for a while, there was a man employed who wa|

classified as mill blacksmith. He was the highest priced,

man carried on the pay-roll, and it was his special duty V>

repair the iron work about the mill, anneal stamp stems,

etc. Considering the appliances at his command, he

managed to perform what might be termed feats of black*

smithing, and among such was the piecing out and weld-

ing of y/% inch stamp stems in an ordinary horse shoeing

forge, so that they afterwards withstood the wear and tear

of the battery. He always paid great attention to the

careful annealing of such work ; for it is the experience of

mill men that stems thus treated la^t much longer thaa

when such precaution is neglected. To have rendered

this annealing necessary, the fibre of the iron must have

undergone some change by the long continued jarring

which the stems had received. One can easily satisfy

one's self of the extent of this jar by taking hold of a

stamp stem while in operation. It will be found to quiver

violently If the molecular change which lakes place

among the particles of iron in a stamp stem after long.,

and continuous use, by which the fibrous texture is-

altered into a granular one, may not be termed a crystal-

I

* Or, " tailings," as they are termed locally.
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lization, what is the proper expression to employ for such

a phenomenon ?

Dr. RAV.MOXD -Mr. Austin's remarks indicate a

misconception on his part of the meaning of my state-

ments concerning the allegeil " chr)-stallization " of iron

bv vibration. It was not in the least my intention to

'^le over a word. If I were so disposed, I should

. exception to his present assertion that the wrought
iron of which stamp stems are niade is " crystallized," to

begin with. The question in my mind, as I think a care-

ful reading of my remarks will convince Mr. Austin, was,

whether there is really a molecHlar change produced by
vil'ration in wrought iron or steel. When Mr. Austin
triumphantly inquires what is the proper expression, if

" crjstallization " is not, to describe such a molecular
change, he simply begs the question. It will be time
enough to discuss the name when the existence of the
phenomenon has been demonstrated.

Before considering the evidence as to that question

adduced by Mr. Austin, I would recall that my own
criticism was made upon the sweeping statement of Mr.
Argall, that "'vibration under all conditions will crystal-

lize iron."" This I pronounced to be, "beyond question
incorrect," and to this, my only unqualified assertion on
the subject, Mr. .Austin's argument does not apply. If

his evidence proves anything, it proves only that iron is

sometimes thus affected by vibration

As to this more limited proposition, I must frankly say

that I see no conclusive force in Mr. Austin's argument.
The one fact upon which it rests is the breakage of stamp
stems after twelve to eighteen months" running and the
granular appearance of the fracture. But the fracture of

a fresh bar of iron can be made to appear granular with-

out any prolonged previous vibration, by the condition of

the fracrure itself. -/ granular frac we does not prorce an
altered structure. If the vibration theory were correct,

the rest of the stamp stem ought to be more or less altered

in structure ; and, indeed, other parts of the stem ought
to be more affected than the parts where the breakages
usually take place ; for the two places mentioned by Mr.
Austin, namely, " right above the stamp head " and "just
under the tappet,'" are precisely the points of minimum
vibration. They are the points of maximum stress, due
to the checking of vibration by the stamp head or the

tappet.

Now, it probably never occurred to Mr. Austin, or any
of the practical mill men on whom he relies, to find out

whether the parts of the stem which vibrate most freely

are molecularly changed by such vibration ; i)ut some ex-

periments of this kind which have been made have reveal-

ed no such alteration.

The fracture of iron under repeated stresses, no single

one of which would produce visible rupture, is a very

different proposition, and does not necessarily involve

molecular change. It is more probably due to minute
luptures between the particles of the metal, which finally

aggregate to constitute visible fracture.

I cannot admit that the vibrations in a stamp mill are

more severe or more likely 'o produce molecular changes
than those to which railway axles, marine shafts, and
locomotive connecting rods are subjected. In these de-

partments, quite as much as in stamp mi|ls, the notion of

"crystallization" by vibration is an old one, and the evi-

dence in its favor is essentially that which Mr. Austin

adduces, namely, the granular appearance of fractures,

which, taken by itself, is quite inadequate.

If vibration produces molecular change, why should
previous annealing prevent that change? As it would be

manifestly impossible for Mr. .Austin's mill blacksmith to

anneal the whole of a stem in a horseshoeing forge, it

must be that he annealed only the part which he had
welde I, which would be the very part out of which he
had taken all effects of previous vibration. Such an
annealing was very proper to remedy the unequal strains

caused by the welding i-rocess itself, and to prevent the

piece from breaking under stress or shock. But as it left

untouched the rest of the "crystallized" stem, it can
scarcely be considered as regenerating a fibrous structure.

Moreover, a fibrous structure cannot possibly be produced
by annealing.

In short, while I have never denied the possibility of

molecular change in iron due to vibration, I m.ust con-
tinue lo regard the proposition as unpro\«ed, and the

burden of proof a= resting upon those who assert it, in the

face of numerous exp'-riments and careful tests which in-

dicate the contrary. Mr. Howe's conclusion, after a
patient analysis of much evidence, is :

To sui!i up, white vibration and ^hock often cau-e rupture under
light stress, and while it is proverbially difficult to prove a negative,
we have. I think, ever>" rea.son to believe that the granulation and
OTTstallization of iron under vibration and shock is a myth.*

Unquestionably, the notion of a mysterious change pro-

duced by vibration in the quality of iron ha-; worked
double harm in stamp mill practice. On the one hand,
it has been the convenient excuse of manufacturers, who
declare the evidences of lud workmanship shown in frac-

tures to be the resu't of subtle changes thus produced in

originally !;ound pieces of good metal. On the other
Iiand, mill engineers, believing that the inevitable vibra-

tion would break anyhow, in the course of a few months,
the jarring parts of their mills, have given too little atten-

tion to the distribution of stresses and shocks by which
such breakages might be greally delayed or wholly pre-

vented. If they would lay aside their preconceived
notions, and disregarding even the opinion of the mill-

blacksmith, study the mechanical reasons for the liability

of a stamp stem to break just over the head or just under
the tappet, I think they would find more significance in

the way tappet and head are attached to the stem (so as

to subject it to heavy side shocks at points where it is not

made stronger than elsewhere) than in any amount of

molecular speculation.

• The Mttalturgy ofSteel, p. 199.

Commercial Mining. *

By Mk. F. D.^nvers Power, F.G.S., iM..\. I.I\[.E.

(From the Mining Journal, page 95.)

The width of a vein is another important point. The
cost of nearly all mining requisites is greater in propor-

tion for narrow than wide veins, with the exception of

timber. A man is cramped when working in a narrow
place, and cannot put the same force into his actions as

if he had more room. There are more re-entering

angles in proportion to the are of the face when work-
ing in narrow than in wider levels, and therefore the

miner is hampered in the judicious placement of his

drill holes, and the effect of his blasting material is not

so great as it woutd otherwise be. A miner naturally

does not desire to extract more country than necessary,

simply for the sake of enlarging his working place, or

he may find a quantity of mullock left on his hands
over and above that which he can utilise for packing
purposes, which he has to go to the expense of sending

to the surface. Even when given the length, direction,

underlie, and with of a vein we have not all the

knowledge we desire about it. Veins, as a rule, are not

of the same value throughout, the greater portion is

barren or nearly so ; the rest is ckissfied according to

its nature into firsts, seconds, etc. The ore-bearing

portions are termed "shoots," and the importance of a

vein greatly depends on the dimensions and quality of

these "shoots." We want to know the ratio of the ore

to the gangue, and how much dead work must be debited

to each ton of ore extracted ; also whether the ore is rich

enough to bear the expense. The way in which the ore

is distributed in its matrix, the nature and quantity of the

associated minerals, and whether they are deleterious to

the metal sought, must also be considered, for if dissem-

inated through the vein stuff it may have to undergo the

expense of being "dressed" before it is ready for the

market.

Many expensive mistakes have been made by men who,
only thinking of the metal to be extracted, have quietly

ignored the presence of undesirable substances till it was
forced upon them, as in the case of a certain iron ore in

Tasmania. Mere traces of some impurities so impare the

value of a metal as to decide whether a mine is to be

placed on the list of paying or non-paying ventures.

Such technical details can only be learnt by study and
experience, for there is no royal road to this end. The
rule-of-thumb man may manage to scrape along in simple

cases, but as soon as a real difificulty arises he is utterly

helpless, .so has to fall back on his better informed neigh-

bour for assistance. Shoots sometimes occur in the form

of pipes, when they are called "pipe veins," and they

extend for some distance more or less vertically. A shaft

sunk on such a shoot would show ore all around. People

before now have too hastily jumped to the conclusion

that the vein between two shafts sunk on such cylindrical

shoots was as rich as the ore they saw exposed to view,

but later on have had reason to regret the loss of the

money with which they backed up their opinions, sup-

ported in all probability by the crude judgment of some
illiterate miner, instead of seeking the mature advice of a

professional man.
The presence of much water in a mine in districts where

surface water is scarce, or easily lost Ijy evaporation, may
be the salvation of a company. On the contrary, an

excess of water that cannot be utilised, may prove its

ruin. Working expenses are often greatly increased by

the presence of objectionable gases in a mine, by the

occurrence of swelling floors that must be cut down con-

stantly, or by the nature of the rock, which, when hard,

adds to the lal)our of mining, or if bulky, danger to life is

added 10 the expense of careful timbering ; while if a

stratum of quicksand is encountered, all previous work
may have to be abandoned while necessary arrangements

are being made to dam it back. Occasionally, owing to

the ba I selection of a site, or due to mining operations

themselves, the works are subject to "creeps" or land-

slips. I once remember seeing men working at a brown
coal deposit in .Australia in a most dangerous position,

there being a huge slice of the hill above, ready on the

slightest provocation to overwhelm them ; in order to

temporise, the manager had connected the slipping portion

and the main hill with a rope attached to trees growing

on the respective parts.

Certain minerals that depend on their size, colour, tran-

sparency and such like cpialities for ther market value

must be prospected on a large scale to determine what
output may be expected. Mica, for instance, is used for

varioue purposes, depending on such qualities ; the large

sheets of white, transparent, flawless mica felching the

highest price, it is naturally the object of miners to avoid

breaking up suitable pieces more than possible ; yet in

dressing it for the market there it much waste. A hundred

pounds weight of block mica will scarcely yield more than

about 15 pounds of cut mica, and sometimes even les«.

The scrap, it is true, can be sold for minor pur]50ses, but

its value greatly diminishes with its size. When working

a mine in the proximity of old excavations plans of such

old workings should be secured when possible, for

tradition is not to be relied upon, and is apt to become
distorted by time. The possession of such plans may
save a mint of money in advance work, in avoiding the

unwatering of old workings, or the payment of compen-
sation for death or injury to the workmen in case of

accident. .Shareholders have a voice in choosing the

directors who actually carry on the business of a company,
for very little work would he transacted if all the share-

holders met to deliberate over every small detail. Direct-

ors are frequently elected before an individual, who is late

in joining a company, l)ecomes interested in the mine, but

it rests entirely with that individual whether he throws in

his lot with the others or not, and if he cannot assist in

selecting the shareholders' representatives for that term of

office, he at least has the opportunity of approving of their

personnel. On looking over the names of directors certain

persons are dazzled by the handles attached to some, and
feel flattered at the opportunity of being associated with
them. Others, again, acknowledging their ignorance in

mining matters, trust to the wisdom they assume the

directors to be possessed of, instead of using their own
common sense, which would stand them in better stead.

They conclude that the mine must be good, otherwise
so-and-so would not have gone into it, and in case of
difficulties, no doubt his influence would bring them out
safely.

If a ljusiness man has purchased a large interest in a
mining property, it is only natural to conclude that he
has carefully enquired into the matter, and if satisfied

with its prospects ; also that his large interest is sufficient

to warrant him in accepting a seat on the board so as to

assist in supervising the business of the company for

his own profit ; and in attending to his own affairs he, if

honest, also promotes the interests of his associates. Un-
fortunately, however, directors are not always such as is

sketched above ; there are some who sell their names
with the usual acconi|5animents without the slightest in-

tention of performing the duties that are expected from
them ; they are simply figure-heads, and their names are
used as decoys for those who do not think for themselves,
but take statements for granted on the strength of
another's name. One can hardly expect a man who is

given shares in a company for the sake of his name, to

have the same lively interest in its welfare as a man who
has invested his hird earned savings in it. We cannot
pretend to know the true reasons that influence a director

to take certain steps, and unless one is behind the scenes,

it is difficult to judge of the motives of the guiding hand.
He may take advantage of early news received officially

from the mine to instruct his agents to buy or sell as the
case may be before the rest of the shareholders are given
an opportunity, forgetting that he is representing others

as well as himself ; or he may be a professional guinea-
pig, who attends as many meetings as possible in the day
so as to qualify for his fee, caring little or nothing how he
scamps through his work, so long as the formality is got
through. We cannot condemn too much those men who
accept fees with no intention of fulfilling the duties their

position requires of them, and which their friends and the
public, who joined on the strength of their personality

naturally expect. It is not desired by any means to run
down professional directors as long as they do not belong
to so many companies that they are unable to pay proper
attention to their business. On the contrary, there are

many advantages in obtaining the services of the right

sort of professional director, for they can give new com-
panies the benefit of their experiences gained elsewhere,
and their knowledge is handed on to others who are
graduating for professional directors themselves. A
laborer is worthy of his hire, whether he works with his

head or hands, so it is only fair that a director should be
paid lor his trouble, besides which, it acts as an incentive

to close application to the interests of his company.
The ideas that emanate from the brains of some direc-

ors are as annoying to the harassed mine manager as they
are absurd ; for example, the English directors of a
South African mine, in re|)ly to their manager, who wrote
to say that a new shaft was necessary, which he estimated
would cost Lyxi, said they thought the price was exorbit-

ant, and en(|uired if he could not buy a second-hand one
at a less figure ! Or, again, a Victorian mine manager,
after well testing a reef, wrote to his directors informing
them that the mine was a duffer, the reef being only three

inches wide, containing hardly any gold, so he recom-
mended them to close the mine, and divide what balanae
was left among the shareholders. Well, one director,

who had also been a vendor, was very vexed, and plainly

said he suspected the manager of wishing to depreciate

the property, so that he could secure it cheaply for him-
self, and offered to visit the mine to see how matters
stood. On his return the director reported that things

were just as he expected, that the reef was looking well,

and was 6 feet 6 inches wide, the whole length of the
tunnel. The manager was naturally asked for an ex-

planation, which was to the effect that what he had
previously stated was quite true ; that the director had
arrived with the intention of teaching him his business,

which he commenced to do liy measuring the depth of the

reef exposed to view in the face of the drive, which he
had mistaken for its width, which still remained three

inches of "buck quartz.' Similar alxsured mistakes
were made in the early days of Victorian reefing, when
men, hearing that gold was found in quartz, thought it

it referred to a measure, and so started for the goldfields

with buckets and pans, being under the impression that

they could pick up the precious metal like periwinkles on
the seashore.

Some directors are as bad as old women at auction
rooms, as far as buying up all sorts of unnecessary and
useless machinery is concerned, which they send on to the
mines. I remember once having the misfortune of being
employed by a company whose directorate was given that

way, and I do not desire a similar experience ; they.
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moreover, were under the impression thai they under-

stood more about the technicalities of the work than

their manager and it was only by accident if the

original orders were attended to. If double tape

fuse was ordered they would send up single because

it was cheaper, and they considered the former ex-

travagant ; the time lost over misfires did not count

for money with these directors. Did you desire

powder or dynamite, you would receive some new

fangled explosive for an experiment, the range of

which you would have to find out, accompanied with the

usual ditficulties one has in getting an ordinary miner to

adopt something he is unaccustomed to. There is a cer-

tain mineral property I have in my mind's eye where the

managing director, formerly a wholesale butcher, and the

mine manager, who was by trade a filter, put their heads

together over a second' hand volume of -'Phillips

Efements of Metallurgy," from the study of which they

decided to erect a furnace for treating copper ore that was

originally designed for smelling iron. In due course the

plant was finished and the furnace put in blast, but un-

fortunately the mine manager, a very worthy and hard

working man, had never seen any smelting done, so it

was hardly surprising when before twenty-four hours had

passed the furnace was choked up, the crucible was

chilled, and all the heat was at the mouth of the furnace.

Of the little matte and slag that was tapped, the former

was thrown over the tip—now carefully covered up—
while the slag was bagged for shipment home. So long

as people have such a confusion of ideas that they cannot

distinguish between an engine driver or filler and an

engineer, or between an apothecary or druggist and a

chemist, we will continue to have the wrong people in the

wrong places.

One man I know in Melbourne makes a point of own-

ing the largest share in any mining venture he goes into,

so that he can have the controlling voice in its future. By

this means he has an interest which is worth his while to

look after, and he can command the money of his fellow

shareholders to carry out his plans. Most of the mines

are managed in his office, and should one fail and go into

liquidation, he sells the machinery to one of the more suc-

cessful mines, whether it wants it or not as long as it suits

his plans, which it generally does, for he mostly has a

mortgage over the defunct property.

As to the constitution of a company, that also frequently

determines its success or otherwise. If a limited liability

the properly is at least sure of a fair trial, provided the

capital subscribed is sufificient and is used for the working

of the mine ; but if a company is registered under the No
Liability Act, like most of the Australian mines, it is con-

venient for a shareholder who wishes to back out by for-

feiting his shares, should he not be satisfied with his

•prospects ; but the difficulty of securing calls greatly re-

tards the development of a non-dividend paying concern,

and tempts the legal manager so to manipulate the mine

manager's weekly reports as to give them a false color.

Many an unhappy mine manager, surprised at seeing a

report supposed to proceed from him, writes to town to

demand an explanation, in reply to which he is informed

that his report was too long to print in exlenso so it had

to be curtailed ; that it was written in such bad English

the legal manager was obliged to put it into readable

form ; that the use of technical expressions made it neces-

sary to simplify the report for the public use ;
or, in some

cases, instead of trying to cover their actions by excuses,

the mine manager is told straight out that it would be im-

possible to get calls in with such a report as he wrote, and

that many more like that would close the mine and throw

him out of employment.
A mine is like a child— it must have money spent on

its development before it can be expected to pay its way,

unless it is a monstrosity. There are many mines, which,

if opened up properly to commence with, would pay well,

but as they are worked on a small scale, and exist on a

hand-to-mouth principle, they cannot make ends meet.

It is generally cheaper to work on a large than a

small scale ; the expenses of management is distributed

over a larger number of men ;
miners, instead of being

suspended when work is slack at one part of the property,

which breeds discontent, can be employed on another

portion, and so, instead of creating dissatisfaction among
the employees, you gradually collect and retain the best

skilled labor in the country, which always comes where

constant employment is certain ; i» short, on a large pro-

perty, the different departments can play into each other's

hands, and it will pay them to do things for themselves

that a small mine would not be warranted in doing, owing

to the expense of the first outlay in a plant that could not

be fully utilized.

There are, of cour.se, many properties that Nature

never intended should be converted into mines, but in

spite of which man insists on working, in the hopes of

extracting valuable metals, if not from, the rock, at least

from the shareholder's pockets. Again, there are other

properties, which, although they cannot pay at present,

owing to adverse local conditions or the want of iniproved

processes, will yet pay at a later date when these difficul-

ties are overcome. I5ut there are other mines that ought

to pay now, if properly worked, which on account of the

bad way in which they have been financed bring no profit

except to the first robbers. Under this category are those

mineral properties that have proved failures when under

capitalized, but which, when reconstructed on a more

liberal scale, have been successful ; in the meanwhile

much money has been thrown away, and the original

shareholders require a large profit to make up their losses.

The number of shares in a company, their value, whether

they are fully or partly paid up, whether ordinary or pre-

ferential, and whether they have all been subscribed for,

are all important features in the success of mining from a

monetary point of view. It may be easier at times to

float a mine in £\ shares than if valued at, say, £ioo;

they both have their /ro £if A low-priced share en-

ables it to circulate among a class of people whose presence

is not always desirable ; they may take a fancy to operate

on the shares, and to bull or bear them in such a manner

as to finally ruin the reputation of the mine ;
this is not

so readily done in more expensive parcels. The mine

manager can at times checkmate such persons, or at least

can make it more difficult for them to practice their nefari-

ous plans. If his mine is properly opened up, he can

equalize the values of his output by treating rich ores,

when circumstances prevent him from working large

quantities, such as want of water or fuel ; he thus

diminishes the excuse for sending shares up or down in

the market with every fluctuation of the weather.

If vendors are partly recouped in paid-iyj shares, they

should not be allowed to flood the market with them to

the hurt of those shareholders who have paid hard cash

for their interests. Sometimes, in order to entice the

public to take up shares, the vendors guarantee a certain

interest for so many years ; this interest, when not forth-

coming from the property, is sometimes paid out of the

cash received for the mine, or from the sale of shares re-

ceived in part payment; in other cases they "bear" the

shares down to such a pilch that they are enabled to pur-

chase the majority of the shares at a less price than they

guaranteed for interest, and then close the mine. The

fact of a mine having paid dividends is no proof that it is

a desirable one to invest in ; the dividends may have been

procured by the sale of " paps," or even direct from the

capital in the hopes of drawing fresh blood into the con-

cern ; or dividends may be paid out of money fairly

earned, which would have been better to place in a

reserve fund, so as to avoid the necessity of a call for, say,

increasing the plant ; in such a case the dividend is virtu-

ally paid out of the call. Other causes which result in

disappointment to mining investors might be mentioned,

such as the excessive prices often given for properties,

mere prospects, on which interest can only be expected in

years to come, if ever. Miscalculations as to expenses of

working are rife, the cost of sloping frequently being taken

as the total cost of mining, no allowance being made for

deadwork, depreciation of plant, contingencies, and the

hundred and one other expenses, all of which give their

quota to the cost of winning a ton of ore.

The public seem rather to like the process of being

taken in ; at least they lend themselves to it very kindly ;

it is so nice to be the favored man, to be allowed to go

into a good thing through the unselfishness of a vendor,

who offers you a chance in preference to anyone else, not-

withstanding that you are an utter stranger to him
;^

it is

also pleasant to be considered an authority on mining

mailers with no trouble to oneself. In the meanwhile,

perhaps, the bubble bursts. In the hope of getting out

at the' top market prices, the disposal of shares was put

oft' till too late, and an adequate interest on the inflated

value of shares, or even a relurn of the money spent, is a

thing devoutly to be wished, but hardly likely to be

realized. One point to be remembered is that a fair in-

terest on the original nominal value of shares may dwindle

down considerably when applied to the quoted market

rale, if high.

That there is a good deal in a name is recognized by

certain vendors who give their mines the modified names

of some well known property, either in the hopes thai the

public will confuse the names and buy the wrong stock,

or intending that the public shall assume that ihe new

mine is as good as the more noted one ; but any mining

man knows that a district is not to be measured by the

richness of one mine, and that when one property is

proved successful, dozens of others spring up around it,

both on and off the line of lode ; thus we find a mine,

which is afraid to stand on its own bottom, is called the

so-and-so north, south, extended, etc.

Since a great deal depends on appearances, it is some-

times considered advisable to spend more than the fair

share of money on surface works that are readily seen, at

the expense of productive undergreund work ; in fact, in

such a hurry are some companies to make a show that

they erect works before there is any stone to treat, or be-

fore they are acquainted with the necessary process suit-

able for the extraction of the metal. Much money is thus

thrown away on worthless or unnecessary machinery, and

when this is added to that lost in absurd prospecting, ex-

cessive payments to vendors, law suits, and numerous

other leakages, it is little wonder that we hear the oft-

repeated statement that k costs more than sterling to

gel a sovereign's worth of gold. If mining is to be

saddled with all the mistakes and fads of those who put

their money into such ventures, the remark must be ac-

cepted as true. The price of shares are at times so low,

due to blunders, that the value of the plant is more than

the market value of the mine and its accessories.

" The ore is refractory " is an expression often made

use of to shield ignorance. The term refractory is an

arbitrary one. What is refractory to one man is not to

another. Give a metallurgist money and he will extract

the metal from any ore ; it is tmie that the extraction may

not be an economical success, though it may be a techni-

cal one ; local conditions too frequently step in, and

make it advisable to employ a less thorough process,

which leaves a fairly high percentage of ore in the waste,

because the extraction of the last portion will cost more than

its market value. It might be as well here to utter a

warning against those inventors of processes or machines

that claim to win a certain percentage of the metal in the

ore. In making a fair comparison of percentages, the

ores treated should contain the same amount of metal ;
it

is obviously a bad or unsuitable process that only wins 80

or 90 per cent, from 100 oz. auriferous quartz, but the

same percentage from a 5 dwt. parcel would be considered

very good. In many new countries ores are sent tO'

Europe for treatment. Were it simply the knowledge of

treatment that is required, it would be cheaper to import

men with the necessary training
;
but, may be, want of

fuel is a drawback, skilled labor may be expensive and

uncertain, barren fluxes may have to be used instead of

making one ore flux another, for in a new country pre-

vailing conditions are seldom such that ores from diffier-

,

ent parts of the world can be brought together and

suitably blended. Then it may be most economical to

concentrate by a raw smelting and to send the product to

be refined at home, because the colonial market may not

be large enough to utilise the bye products and pure

metals, and when precious metals have to be sent away

for consumption it is cheaper and less risky to ship silver-

locked up in " pigs " of lead than it is to send the silver^

bars separate. m
The few hints given in this article touch but a little dH

the points that should be considered by persons about toV

invest in mines, and will help to show that there is much
more in mining transactions and operations than the

ordinary dabbler appears to be aware of. If a man will

not take the trouble to make due inquiry into his business,

he mu<;t not be surprised if he is unsuccessful. There is

no effect without a cause, and it is only right that one

should master the causes that are likely to influence his

investments. The natural value of a mineral deposit

cannot be affected by the artificial market transactions of

man, but the amount of money put into or taken out of

our pockets, which chiefly concerns us, can be greatly

influenced by his manipulations. The opinions of over-

sanguine men, however well intentioned they may be,

must be accepted with caution ; we must not base our

calculations on abnormal conditiojis, but take a fair

average and make due allowance for bad times ; in fact

we must conduct our transactions in connection with

mines on the same lines as we would our ordinary

avocations, for to enter upon indiscriminate speculation is

to court ruin and disaster, which is bound to come sooner

or later to those who tempt Providence.

The Commercial Aspect of Coal Mining.

(Excerpted from Mr. G. A. Mitchell's Presidential Address to the

Minins; Institute of Scotland.)

As a coal master I am inclined to look first of all at the

commercial aspect of coal mining. The great question is:

How are we to make our mines successful ? Sometimes

we hear of an interesting modification of some piece of

machinery, ingenious and involving a new principle. We
may admire it, but we ask ourselves—not, will it work

—

but is it a real improvement, is it an economy? In the

same way the ultimate question to be asked in connection

with all changes in mining is : Are they profitable, the

question of safety to life, of course, alwajs coining first?

I intend to speak, therefore, as a coal master on some

subjects which affect the successful working of collieries.

To make the most of a colliery we must (l) sell the pro-

duce to the best advantage ; and (2) work at the lowest

possible cost.

In speaking of the first of these points, I w ill refer to

the practical side of the question, viz.,

THE SUITABLE PREPARATION OF THE COAL FOR
MARKET,

and what has been done, in a general way, with regard to

this during recent years. What I can say on the subject

must be more or less familiar to you all.

Not many years ago it was thought that no preparation

of coal was required, and little attention was paid to the

handling and cleaning. It was screened over ordinary

bar screens, possibly too short and too steep to be very

efficient, and any foreign matter present was allowed to-

find its way, with a good deal of dross, into the waggon.

If the coal was sold for household purposes a little extra

care was taken, but, if it was for shipment or locomotive

use, the quicker it conld be passed over the screen the

belter. That coal sold as well as it did was due to the

fact that the seams which were being worked were mostly

clean and of good quality. Coal was abundant in the

country, and any seams of inferior quality or with ribs of

stone were generally neglected altogether. As coal be-

came more scarce, however, attenti(m had to be paid to

seams formerly left untouched, and, to obtain a satisfac-

tory market for the coal from such seams, it was found

necessary to devise some means of removing the foreign

material and of sorting the different qualities. Various

forms of picking tables and screening arrangements were

introduced, and there are few collieries now where such

tables are not to be found in operation. As picking be-

came common it was found that, even for good seams,

increased care in screening, handling, and sorting im-

proved the value in the market, and, even for such seams-

picking tables and jigging screens are now largely used-

Few seams are of uniform quality throughout. In mos
there is a mixture of hard and soft coal, each suitable fo

a different purpose. For instance, we may have a hard

coal which is good for furnace purposes, and which burn"

with a light, white ash and along with it a soft coal

which is suitable for house use, and which burns with a

dark colored, heavy ash. If the two are filled together

the coal is neither first class as a furnace coal nor satis-

factory as a household coal, but, by proper separation,,

good prices may be got for both kinds. Or, again, part
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of a seam may L>e inferior, and ihe mixture of even a

small proportion of the inferior part may reduce the value

of the w hole.

But it is not only in the cse of round coal thai atten-

tion must be paid to the handling of our products. It is

almost of more importance to prepare the dross for the

market so that it may be sold to the best advantage, and

it is hardly necessary for n.e to remind you that dross is

an import part of the output of every colliery. Although

miners" leaders seem to ignore it altogether when they

speak of prices realized, the coal master can never forget

il, for in many collieries it forms more than fil'ty p^r cent,

of the total output, and the proportion tends to increase

as the depths of the pits become greater. When we look

back over the last twelve or fifteen years we must be

struck by the extraordinary change that has taken place

in the value of dross. We all remember the time when it

was of very little value. I have soM dross at 6d. per Ion

at the pit, and was glad to get rid of it at that price.

Now, a good dross sells for nearly as much as an inferior

coal, and the difference between the price of coal and

dross at certain times is comjiaralively small. This is

due to various causes, but I think I put it fairly when I

say, that it is very largely due to the increased consump-

tion and sale of dross, made possible by the improvenient

in the quality due to washing and careful sizing.

The desire for economy in fuel consumption has for

many years caused steam users and manufacturers to turn

Iheir attention more and more to dross, but it has only

been in recent years, since abundant supplies of clean

dross could be got, that the great impetus has been given

to the substitution of its use for that of round coal and

iriping.

But it is not only in the home markets that dross is

now an important item, bu: in the export trade also. It

has been found that clean dross is of value although very

small in size, and that, by sub-divi.-,ion into different sizes,

various markets may be suited. What was formerly sold

as dross merely is now, when washing is carried on, divi-

ded into from three to five different sizes, and a very large

trade has been developed, specially for the larger size of

nuts, for export purposes.

It is not many years since there were only three or four

washing machines in Scotland. Now there are dozens.

Fifteen years ago I do not suppose the shipments of nuts

would amount to 30,000 tons per annum. Now the ex-

ports are humlreds of thousands of tons. It has been

abundantly shown that a good article will make new
markets for itself.

There is another direction in which something has been

done to increase the value of small coal. I refer to bri-

quette making. This is comparatively a new industry for

Scotland, but there are now several extensive plants in

operation. I believe that there is room for greater devel-

opment in this direction. Where washing machinery is

in operation, and where there is sufficient quantity of the

smallest size of washed material of good quality, the

making of briquettes should be exceedingly profitable.

The difficulty hitherto has been to keep the plants going

during the summer, but if bri<juetles can be made cheap
enough, it shouM be quite possible to form for them a

satisfactory shipping connection.

Washing has had special attention, and I don't know if

any other Institute in the country has gone so thoroughly

both into the theory and the general arrangement of

machinery for the purpose. There is still room for more
papers on these subjects, as there have been many im-

provements during recent years in the different arrange-

ments. There are better washers and better plants

generally now than there were when the Coal Cleaning
Committee's report was presented in 1889.

The surface erections at a nioJern colliery are of a very

elaborate description, and more and more care is being

taken to make the arrangements such that the output can

be satisfactorily handled with the minimum amount of

labor. At .some collieries, where modern machinery has

been erected, it is safe to say that the coal is being clean-

ed and satisfactorily prepared for the rr.arket, at quite as

low a cost as it formerly look to put it into w aggons with-

out any cleaning whatever.
We cannot say that we have come to an end of the

improvements that are possible, and there is still room
for inventive ingenuity in designing tippers, screens, pick-

ing tables, methods of lowering coal into waggons, etc.

I believe that twenty yeats hence we shall consider anti-

quated what are now the most improved modern arrange-

ments.

I cannot but refer here to the lamentable absence of one
link in the chain of improvements. The railway com-
panies are still making use of the barbarous methods of

shipping coal common many years ago. It is little short

of a disgrace that coals, caretully loaded in good condi-

tion at the collieries, into railway waggons, should be
treated with such scant consideration at the shipping

ports. It is evident to any one who has watched the

shipment, for instance in Glasgow, that much of the care

spent in handling the coal at the collieries is rendered of

no effect l>y the smashing which it gets in falling from the

trucks into the holds of the vessels.

When the railway compariies and harbor proprietors

shall have given us the best possible arrangements for

shipping our coal, we shall feel that we are neglecting
nothing that can assist us in placing our coal and dross in

the market, in the condition most favorable for command-
ing the best price that can be got.

WORKING COST—THE LABOUR QUESTION.

The preparation of coal for the market is of immense
importance, but, after all, the main question we have to

deal with is the working cost. In speaking of the neces-

sity of working at the lowest possible cost, I feel that I

must refer, first of all, to that question which has been so

specially exercising the minds of colliery owners during
the past year. I mean the labour question. In oc,dinary

circumstances I should avoid the subject altogether, as

something largely beyond the control of colliery owners
and managers. Until recent years wages fluctuated with
the demaad for coal, and high wages ruled when trade

was good, and good prices were being realized, and the

wages were low when trade in general was bad. During
the past year or two, however, we have been brought face

to face with a different state of matters. The prices, of

coal have varied so much from artificial causes depending
on labour troubles, that it has become increasingly diffi-

cult to conduct business on the accustomed lines. The
labour question has become so serious that I feel that,

instead of avoiding the subject, I should require rather to

make an apology if I did not refer to it at this time, when
I speak of the cost of working.

Of late years trades' unions have become very power-
ful in all branches of trade, and have shown themselves

strong en(5ugh in many cases to cause the most serious

stoppages of business. It is not for me, here, te,4iscuss

the advantages or disadvantages of trades' unions ; no
doubt working men have as much right to look after their

own interests as the employers have to guard their own.
Rut it is certain that unless these unions are conducted
with prudence and wisdom, their powers may be exercised

in such a way as to seriously injure the business of the

country. Unreasonable demands made by a strong union

may be successfully enforced lor a time, l>ut the concession

cannot bring any lasting advantage to those employed.
Vou will remember that during the whole of the year

1893, trade all over the world was in a seriously depressed

condition. In sympathy with the general depression the

coal trade suffered. The demand gradually abated, and
prices fell rapidly. Following on this, in most distircts,

wages were reduced, but in the Midland districts of

England the Federation of Miners' unions was so strong,

and it was made so plain by the Unions that any reduc-

tion of wages would be resisted that, to avoid a strike,

the intimation of a change in wages was postponed as

long as possible. An attempt was made to keep up the

prices, but it might as well have been altenipted to stem
the tide, and contracts, when they fell out in the summer,
had to be renewed at large reductions in price. It was
found necessary to intimate a reduction of wages at the

end of luly. The miners resisted, and the disastrous

strike which continued full sixteen weeks was begun, and
lasted until Lord Kosebery intervened.

But w hat was the demand on the part of the men ?

Why was a reduction resisted in these districts when al-

ready enforced elsewhere? It was acknowledged that

prices had been lowered. It was well known that the

miners were earning a daily wage far in excess of that

ruling in other districts, anil, nevertheless, any reduction

of w-ages was strenuously resisted. A new cry was raised

— the demand was for a minimuni daily wage of about 7s.

per day. It was contended that the miner is entitled to

a good living wage, and that this should be made a first

charge on the cost of production. This is a logical

demand. It is, at first sight, even apparently a reasonable

demand, but, if it is properly considered, it will be found
to be economically unsound, and I am satisfied that it

can be shown to be a claiin which, if established, would
have a most serious effect on the coal trade and other

industries of the country, and, w hich, moreover, would not

be for the benefit of the miners themselves.

With reduced exports of coal, reduced consumption
owing to reduced exports of manufactured goods, and
increased imports from other countries, it is to be feared

that it would be found that a minimum daily wage would
be a very different thing from a living wage. Miners
would be better with full w(jrk at 4s. or 5s. per day in

times of depression than with 7s. per day with work for

only two or three days per week.

The other alternative, of course, would be that a large

number of miners would lose employment, but such a

state of matters the Miners' Federation refuses to contem-
plate. It is certain that, even without increased costs,

we shall gradually lose many of our foreign markets, but

the process may be a gradual one and may go along with

the exhaustion of the coal fields in a natural way. If

costs are suddenly raised the decline in shipments will be

more rapid, and the hardship to miners through many
being thrown out of employment will be very great.

It is not sufficiently realized that we are able to pay
higher wages and give our working men in this country a

better standard of living very largely on account of cheap
fuel, and that, if fuel rises much in price, wages must
come down to egable us to compete in foreign markets.

It would be a curious anomaly if a high minimum wage
were fixed in the coal trade, and that the direct result was
a lowering of the earnings of all other classes of labour.

No coal master grudges good wages where they can be

paid, and history shows plainly enough that there are

times when very high wages are earned, if there are other

times when the figure is below what all would desire to

see. The average is above that earned by men of the

same standing in other industries, and it is surely not

much to ask those employed in the coal trade to take the

good with the bad, to make the most of good times, and
to help the country during periods of depression by taking

lower wages to cheapen the cost of fuel, and so stimulate

demand and prepare for better times. It is to be hoped
that this claim for a minimum wage will be very seriously

considered before being further pressed by all the men
interested and that the leaders will not force on demands
which will, in all probability, only end in disaster for the

miners themselves, and in ruin for many colliery owners

and manufacturers.

The leaders sometimes speak as if the easiest way to

pay extra wages would be simply to reduce profits, but

such statements are thoughtlessly made. It has been

estimated that the coal trade o! this country has returned

on an average little more than 3 per cent, on the outlay,

and it is not easy to see where advanced wages could be

paid out of profits were the return even twice this

aniou nt.

I have spoken at too great length on this (|uestion, but

the problem is a serious one, and I feel that every one

interested in mining ought to have a clear apprehension

of the commercial importance of the claims that are now
being made.

It may be that some ultimate good will come out of the

disputes. Trade differences niay, after all, have their

useful purposes to serve. As Shakespeare says—
There's a divinity that shapes our ends,

Roush-hew them how we will.

All these contentions may be the crude way that men
have of putting wTong right. No doubt reasonable

counsels will prevail, and ultimate harm to trade may not

be done. It is to be hoped that our country will continue

to prosper in the future as it has done in the past.

The prosperity during the past century has been beyond
all anticipations. We are told that James Watt, the

inventor of the steam engine, said, when he left Scotland,

that he was glad to go, because the climate was bad and
the trade of the country was done. He may have been
right in the former statement, but I wonder what he
would say about the latter if he could pay a visit now to

our collieries, our steelworks, our engineering shops, and
our ship-building yards.

But, though we may have confidence in the future, it is

nevertheless our duly to consider, with the utmost care,

what can be done to avoid disputes and enable work to

be smoothly carried on, when we have to face such

demands as those we have been considering, and when
we have too much reason to fear trade disputes, even if

the demand for a minimum wage is dropped entirely.

Various expedients have been suggested for settling

dispute.-. Conciliation boards have been advocated are

in existence in some districts, as notably for the Midland
district, where such a board is on trial for a year. I

believe that a conciliation board can never be very satis-

factory except possibly if confined to dealing with the

large question of general advances and reductions of

wages. Such boards should never have the power of

interfering between any individual manager or master and
his men. It is impossible for any outsider, by a casual

visit, to gauge accurately the working rate for any par-

ticular place or set of places in a colliery where circum-

stances vary so much. The adjustinent of such rates

must, in fairness, be left to arrangement between manager
and men and to the natural competition between man and
man.
There is, to my mind, more hope for sliding scales.

No doubt, many of you will have read, with interest, a
series of articles on this important subject, by Dr. Smart,
which have been published in pamphlet form. Dr. Smart
has taken a great deal of troulile in getting up all the

statistics on the subject and he has put very fairly and
clearly what is meant by a sliding scale. There are, of

• course, diflicullies in connexion with the working of slid-

ing scales, owing to the varying conditions under which
coal is worked, but I believe that even if the sliding scale

be not economically sound, yet as an expedient for ad-

justing general advances and reductions of wages, it is

well worth trial. The difificulties can he overcome if the

subject is approached in a fair-minded manner by masters

and men.
It seems to me that the principal points to be observed

for a fair sliding scale are :
" (l) it should be such as to

give as nearly as possible the same wages as those that

would rule without a scale, viz., there should be large

percentages of advances and reductions of wages with the

rise and fall of jn ices ; (2) it should act quickly and fre-

quently ; and (3) it should be opcn'for revisal at stated

periods. The subject is too large a one for me to take

up here at length, but I mention it now, as I look upon
the sliding scale as One of the best expedients for preven-

ing dislocations of trade such as have recently occurred.

I think we inay take it for granted that, even if wise

councils prevail and the miners' leaders learn to take a

reasonable view of the wages question, we have come to

a time when wages will be generally at a higher level

than formerly, with rises and reductions taking place

periodically, but with rises to higher levels, and with

reductions not to such a low level as formerly. In view
of this, and of increased competition, it is very necessary

for mining engineers to relax no effort to introduce all

possible improvements in working, that coal may be
raised at the lowest possible cost. This is all the more
necessary from the gradual increasing difficulties in

mining.

There are many seams now being worked which would
not have been touched twelve or fifteen years ago, either

on account of their great depth from the surface, thinness

or inferior quality, or the heavy quantity of water to be

pumped. The increase in the depth of working seams
over a series of years has been very noticeable. In a

recent paper, Prof. Hull gives the average increase in

depth for England, since the introduction of steam
engines, as being at the rate of 13^^ feet per annum.

I could give many examples of thin and inferior seams
now being worked which were formerly neglected, but it

is hardly necessary to do so as you are all aware of the

I fact. There are many collieries which were supposed to
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be exhausted twelve or fifteen years ago, which are pro-

ducing a fair output still, mainly from seams such as I

speak of, and there are districts which seemed to be

approaching exhaustion many years ago, which have

lately shown signs of new life.

IMPROVEMENTS IN MECHANICAL APPLIANCES.

Fortunately mining engineering has kept pace with the

increasing difficulties to be met, and there are many im-

provements in the various departments which have

assisted in keeping down costs. If wages are to be

higher in the future, there will be more occasion even

than in the past for the introduction of labour-saving ma-

chinery, and managers should be on the outlook for every

possible plan of introducing it.

In my opinion there is a considerable cheapening of

cost to be looked out for by the adoption of coal-cutting

machines. There are, no doubt, many seams which are

unsuitable for their use, but they might be adopted with

success in very many cases. One of the things that has

prevented their more general adoption in the past is the

heavy first cost with the fear of failure, indeed with the

history of failure in many cases. Another difficulty has

been that compressed air, the power generally employed,

while convenient in many ways, has the disadvantage that

the efficiency is very low, and the trouble in laying pipes

and in connexion with their upkeep is very great. I

believe that, at no distant date, electricity will solve these

difficulties. Wires are very much more easily laid than

pipes, and an efficiency of fully 50 per cent, can be got,

against 20 or 25 per cent, for compressed air.

There are many other advantages and comparatively

few drawbacks. The advantage to be gained from coal-

cutting by machinery is not only reduced cost at the face,

but concentration of output, and therefore reduced on-cost

charges. With machines, very much more coal can be

put out from the same faces than with men, and, there-

fore, haulages can be conveniently arranged to work

closer to the faces, and these haulages will be worked

more economically because they will have a larger

quantity of material to convey. This aspect of the haul-

age question is important. In many cases the cost of

bringing coal from the face to the rope is a large propor-

tion of the total cost of drawing. The system used at the

Bent colliery, and described in the Transactions, appea s

to be one of the best designed haulages in this respect.

The rope can be brought very near a range of working-

faces, and the hutches can be hung on more easily than

with most haulages, at a number of diff'erent places. I

think a similar 'arrangement might be adopted with

advantage in longwall as well as in stoop-and-room work-

ings, provided the coal field has a moderate and fairly

uniform dip and rise. One great advantage of the system

is that single roads only are needed, and this is a very

important point for longwall workings where the roof is

bad.

It is well adapted where it is desired to have a self-

acting haulage from rise workings. There are some

haulages on this principle at the Hallside colliery which

appear to be very successful. It is a pity to see the forces

of nature going to waste, and there are many cases where

the force of gravity and power to be got from falling

water might be employed lor useful purposes.

One of the subjects i . connexion with haulage which

deserves very special attention is the conveyance of power

from the surface to the workings by ropes, steam or elec-

tricity. We require papers for the Institute on this

subject, giving actual results from experience—not mere

general statements, which are of little value.

The arrangements for loading and unloading cages at

pit bottoms and on the surface are of great importance,

and perhaps often too little considered.

These are a very few examples of some of the points

requiring careful aitention, but every detail in connexion

with the working of a colliery is of importance. To have

pulleys, haulage-rollers, hutches, etc., all of the best con-

struction, and kept in the best condition, is of great

moment, and we would be surprised, I am sure, if we
were to know the actual loss in money occasioned by the

want of attention to what are often considered trifles.

Take for example the question of balance ropes for cages

in deep pits. Mr. C. M. Percy has shown the result, by

calculation, of working wilh and without a balance rope.

He takes a pit 1,200 feet in depth with an output of 1,000

tons in 8 hours. He makes out that in such a case the

use of balance ropes would save three Lancashire boilers

25 feet long and 7 feet in diameter. These are striking

figures, as an example of the importance of what appears

to be a detail.

COLLIERY FUEL CONSUMPTION.

Perhaps one thing that is as much deserving of atten-

tion as anything about a colliery is one which has been

least considered in the past, and that is the fuel consump-

tion. As small coal becomes mure valuable, this ques-

tion is pressing itself more and more upon the attention

of those interested in the working of collieries. The
importance of it to the nation as well as to colliery owners

is evident, when we consider that at least g,000,000 tons

of coal are used annually at collieries, and the quantity

becomes greater in proportion as the shafts become

deeper, as the water in many cases becomes heavier, and

as there is a more extensive use of machinery for haulage

and other purposes. New collieries show considerable

advance in attention to fuel economy. Improved boilers

are superseding those of the egg-ended type. Boiler

pressures up to 100 lbs. per square inch are becoming

common. Compound condensing engines are being ex-

tensively used for heavy pumping purposes. Expansion-

valves are more often made use of Feed-water heaters

are almost universal. Stokers and improved fire-bars are

frequently introduced, and steam-dryers and traps are

common. It is a pity that we have not more statistics to

guide us in the actual saving effected by the adoption of

such improvements. It would be an exceedingly interest-

ing thing, for instance, to take a colliery where little

attention is paid to fuel consumption, to take indicator

diagrams from all the engines, find their defects, and put

ihem into good order, to adopt various improvements,

such as heaters and steam traps, and then find the saving

of fuel resulting.

When we consider all the various points that are of

importance in connexion with the working of a colliery

we must be struck by the amount of varied knowledge

that colliery managers require to be possessed of There

has been in the past, perhaps, some tendency to elevate

practice at the expense of theory. The latter ought—to

a considerable extent - to regulate the former, and one

great objection to rule-of-thumb management is that every

colliery manager very largely learns for himself, and, to

some extent at least, must acquire his knowledge at the

expense of the colliery which he has under his care. As

the poet Coleridge said, " Human experience, like the

stern lights of a ship at sea, illumines only the path which

we have passed over." But it ought to lie our aim to let

our experience benefit others as well as ourselves, and

to prevent the loss of knowledge gained thereby. This

can be done by endeavouring to reduce practice to theory,

and by forming general principles which may guide others.

Do not think, however, that I am speaking against the

value of practical knowledge in any way. Theory may
help practice, but it can never take its place.

As a writer has put it —" When we use another's light

we must not take his candlestick, nor even his candle.

except to kindle our own at it." The education which

man gives to himself is always more valuable than tha

which is given to him, and the best part of our knowledge?

is that which we work out for ourselves, but it is, never-'

theless, true that the stored-up knowledge of others willj

often save us much unnecessary labour.

I have a strong feeling that mining engineering has not

been de%'eloped like other sciences in such a way as to

give a record of the results of investigations n.ade. The
books on the subject are, for the most part, far too general

in their nature. In each new one published it is sought

to cover the whole ground, and it therefore often is no

real addition to the literature of the subject. The time

has surely aome when the science should be more special-

ized, when we should have separate books dealing with

various forms of working, haulages, coal-cutting ma-

chinery, washing machines, and cleaning plant, etc., all

giving careful descriptions, going into details, and taking

up theoretical as well as practical questions.

In connexion with the importance of working froni^

general principles I may call attention to the great nee

of accuracy, and the great advantage of taking carefu^

notes for every colliery. All managers who work on thi

principle must feel what an immense advantage it is to

have carefully recorded all the information about the^

workings of a colliery. Take for example the careful
1

levelling of a coal-field. If it is troubled, and if there^

are, in consequence, mines to cut, much expense wilffl

often be saved by the knowledge of levels in different

parts of the coal field, and where these are known in on^
seam, the workings in other seams can be laid out tal

greater advantage. .J
Where a seam is exhausted, and another has to dm

worked in the same coal field, it is often felt what an^
immense advantage it would be to have such details

available, and most mining men are familiar with puzzling

over old plans to make the most of the meagre informa-ji

tion which they give.
*

So far as I have referred to colliery managers, colliery
'

owners, and engineers, but it is not to these only that we
should look for improvements in mining. Valuable iii-

ventions, especially in details, might be made by intelli-

gent workmen if they were encouraged to devise im-

provements in CO nexion with their work. It is the man
who is constantly engaged with particular details who is

most ready to see defects and most ready to suggest

improvements, and not the coal master, engineer or

manager, who have all to attend more particularly to the

larger and more important matters in connexion with the

management.

THE

GRIFFIN
MILL

The Only Perfect

Pulverizer of all Re=

fractory Substances.

Will work either wet or dry, and deliver a finished product.

Capacity, 3 to 4 tons per hour on Phosphate Rock ; 1 to 2

tons per hour on Portland Cement, Quartz, or Ores, depend-

ing on hardness of material to be pulverized and fineness of

product. Grinds from 30 to 250 Mesh with equal facility,

NO JOURNALS IN QmHDINQ CHAMBER. BALL HIQID ON SHAFT HAVING DIRECT POSITIVE ACTION ON

MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. IT IS ABSOLUTELY GUAR-

ANTEED IN EVERY RESPECT, BOTH AS TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND

OPERATINO EXPENSE MUCH LESS THAN STAMP MILLS. LAHOE NUMBER OF MILLS IN USE ON DIF-

FEHENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE.

Correspondence solicited, and illustrated de-

scriptive pamphlet furnished on application to

BRADLEY FERTILIZER CO., 92 STATE STREET BOSTON
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lie CANADIAIT MIITERAL "WOOL 00. Ltd.

'Ute niul Boiler

122 BAY STREET, TOROI>3TO

LAMKIN PATENT
STEA31

PA CKINGS.

7K

Cuts the Scale,

Carries ai!

-»'3|ACCum uSation 3

Norward.

ASBESTOS GOODS OF EVERY DESCRIPTION.

:eep your boiler tubes glean and save your fuel

i*iS Cfeans the Tube

In one

Operation.

eliance Works, 112 Queen Street, MONTREAL, QUEBEC.

HE.MlC'xVL AND AS8AY APPARATUS
AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.
ANIl FOR THE

rl^NALYTICAL and ASSAY BALANCES and WEIGHTS of

BECKERS SONS, ROTTERDAM.

! Jaker & Adamson's C. P. Acids and Chemicals, Brown's Portable Assay Furnace,

IHoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory
Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-

/'^^^ ian Glassware
;
Royal Berlin and Meissen Porcelain

Platinum wire. Foil, Crucibles and Dishes,

Swedish and Rhenish Filter Paper.

L-^ivc^isr, sonsrs &z: CO.
380, 382, 384, and 386 St. Paul Street, MONTREAL

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACK, JR.. PREST.

J. LANCELOTH, - - YICE-PREST.

NewaFk, New Jersey.

Smelters mul Refiners of

iJold, Silver, Lead, niid

€oi>|)er Ores.

Bullion and Argentiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works :

Electrolytic Copper Works:

NEWARK, N. J.

Baena Pe Sampling Works:

Agency, SABINAS COAHULLA,
Mexico.

mXIXtJ L.4US OF OXTAIMO.

ANN' person may explon.- Crown Lands for minerals.
-Minin",' lands may be taken up as surveyed loca

lions or staked claims.

Locations rrmge from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may \,e acquiied in fee or under leasehold.
I'riee of locations norih of French River, $2 to $3 per

acre, and soutli of it, $2 to $1.50, according to distance
from railway.

Kent of locations (irsi year 60c. to $1 per acre, and
sulisequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must l)e worked continuously.
Royalty on ores specified in the Act, 2 per cent, of

value at pit's mouth less cost of labor and explosives.
Royalty not charged until seven years from date of

patent or lease, nor (as proviiled in s. 4 (3) of the Mines'
Act, 1892), until -fifteen years in the case of an original
discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled
to stake out a second claim.

Crown Lands sold mvler provisions of mining laws in

force prior to 41I1 May, 1891, excujpt from royally.

Copies of the Mines Aci, 1892, Amendmei.t Act, 1894,
may be had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

TOKO.N IO, May 25th, 1894.

FOR SALE

NEW AND SECOND-HAND

TOOLS, ETC.

The Property of th3 British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with 8

carbons, core lifter, core barrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

I 30 h.p. Waterous Engine Co's Multitubular Boiler.

I Worthington Duplex .Steam Pump, SJ^^in. x 3^in. .x

5in.

I do do do 4/^in. x 2i^in. x 4in.

I Ingersoll .Steam Hoist.

I Inclined Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter sheaves, side

stopping levers, safety catches, two cages to carry

mine dumping cars, flexible steel winding rope

/sin., etc., etc.

I .Set Double Beam Wharf Weighing Scales, 230 x 43,

5ft. X 6ft., weighing up to four tons.

I .Set Wharf Hopper Scales, weighing up to 3,600 lbs.

I Hardwicke Steam Pump.

1 Ingersoll Air Compressor, I2in. x l8in.

I Compressed Air Receiver, I2fl. x ift. 6in.

I Pile D.'iver and Fittings complete, (monkey 1,600 lbs

weight.

3 3ln. Seargeanl Drills and Tripods.

I 2^ inch Eclipse Drill and Tripod.

I Tunnel Column for ditto.

I No. 4 .Sturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete.

I 12 h.p. Horizonal Engine, by Low, of Ottawa.

I .Steam Rotary Hoisting Engine, Pruni, Brake and

Wire Rope.

1 No. 5 Cameron .Sinking Pump.

40 .Side-dumping Mine Cars and Carriages, I2in. guage,

constructed of hardwood and iron.

.\s well as sundry other machinery and plant.

4000 lbs. Drill Steel, tin., ij^in., i){in.

2600ft. Iron Tr.ick Rails, 25 lbs to ihe yard.

10^ Ivirats of C irbons for diamond drill, unused.

2900ft. ^in. Wire Rope, new.

3700 lbs. Inm, (new) round, square, and flat, assorted

sizes.

3 Electric IJI.isting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,

2in., I'/iin., ijifin., lin., ])ipe finings, steam hose

—

miners' tools, Hre bricks, building bricks, blacksmith's
coal, several end-dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,

screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and working
order, conveniently situated at the wharf of the British

Phosphate Co. Ltd., on the River du LieMC, nine miles

from Buckingham, Que.

Inspection invited and furllier iuformalion forwarded
upon application to

J. B. SiVSJTH, iVJanager,
British Phosphate Co. Ltd.

Glen Alnion<l, Buckingham, One.



PROVINCE OF NOVA SCOTIA.

Leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

PRECIOUS STONES.

TITLES filVEN DIBECT FROM THE CBOWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap, i, Acts of i8q2, of Mines and Minerals, Licenses

are issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in treas of 150 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

Areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissionei

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,

when the hours are from 10 to I. Licenses are issued in the order of application

according to priority. If a person discovers Gold in any part of the Province, he may

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 15 miles from Halifax in which to make application at

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangeinenl with the owner or by arbitration all land required for

their mining works.

The Government as a siininty for the payment of royalties, makes the royalties

first lien on the plant and fixture.^ (if the mine.

The unusually generous conditions under which the Government of Nova Scotia

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit

;

Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin and Precious

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumherland, Ccjlchester, Pictou and Antigonish, and at

numerous poi.its in ihc Island of Cape Bretnn. The ores of Iron, Copper, etc., are

met at .lumcrous points, and are l.ein^ rnpi-lly secured by miners and investors.

Co[)ies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
CommisGioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY.

mOlT, STEEL Ss GENERAL METAL MEROHAITTS.

Office : New York Life Building, - MONTREAL, Que.

CANADA IRON FURNACE COMPANY, Limited.
ISai^ISrTTIF'^CTTTIiJBUS OIH"

(From the Famous Ores of the Three Rivers District.)

Offices : NEW YORK LIFE BUILDING, MONTRE L, QUE.

GEORGE E. DRUMMOND, - Managing Director.

Plants at RADNOR FORGES, QUE.. GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

3yE^3SrXTI"-A.CTTTE,HE.S OE'

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: lACHINE, (JUE. Offices: ^EW YORK LIFE BUILDINC, MONTREAL.

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
MANUFACTURERS OF,

Casi lion Pipes -^^^^^ SpBclal CaslUjs, Sc.

OFFICES: NEW YORK LIFE BUILDING, MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.
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SOLE CANADIAN AGENTS for the

CELEBRATED

MILLER & HARRIS-MILLER

yNHEN NEW

THE DOMINION WIRE ROPE COMPANY, Lm
MONTREAL^

MaML-u-fdC^-M^rerss of ' I^AISTG S I»ATISlSira? "WIItaE! It03E»U.
IFODR

TRANSMISSION AND COLLIERY PURPOSES.
SOLE CANADIAN AGENTS for the

CELEBRATED

"BLEICHERT
TRAMWAYS.

Send for Catalorae iind Estimates to P.O. Box If

CABLEWAYS.
Also l^opes for Hoisting, Mining, Elevatros, Ship's Rigging and Guys, Etc., Etc.

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR.

BUILT ON THE i\MERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOILER
COMBINES ALL THE

ADVANTAGES ^^^L

Light Portable Forms

-WITH friE

—

HIGHEST POSSIBLE ECONOMY.
JVK A. I«" XT I' .A. OT XT ITUU IBi

ROBB ENGINEERING COMPANY, LTD. AMHERST, NOVA SCOTIA.

Dominion Coal Company, Limited

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEAM, GAS and DOMESTIC COALS of HI&HEST DDALITY
Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term oi

years. Its facilities for supplying Bunker Coals with promptness is unequalled.

-APPLICATION FOR PRICES, ETC , TO BE MADE TO-

J. S. McLennan, Treasurer, 95 Milk SU Boston, Mass.

DAVID McKEEN, Resident Manager,

Glace Bay, Cape Breton.

M. R. MORROW,
50 Bedford Row, Halifax.

KINGMAN BROWN & CO., Custom House Square, Montreal.
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CANADIAN RAND DRILL 00. SHERBROOKE
Mining. Tunneling & Roel(-Working Machinery

STRAIGHT LINE COMPRESSORS.

DUPLEX, COMPOUND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE CO., Sole Agents,

ir, VICTORIA SQUARE, MONTREAL. HALIFAX HOTEL, HALIFAX. fi39 CORDOVA STREET, VAXCOUVER.

INGERSOLL ROCK DRILL CO.
FOR MINES, TUNNELS

AND QUARRIES.

STRAIGHT LINE,

DUPLEX & COMPOUND

ROOK DRILLS
AIR COMPRESSORS.

Stone Channelling Maehines, Coal Mining Machines,

AND COMPLETE PLANTS OF MINING, TUNNELLING AND QUARRYING MAGHINERY.

203 ST. JAMES STREET, MONTREAL-

JEFFREY COAL M1N1N& MACHINES
.SECTION OF CONVEYOR.

JEFFREY CHAIN BELTING
Por Elev&tors, Conveyors for uviiiling Coal, Ores, &c. Also

MaQa&ctur«rs of Goal HUtes, Tipples, &c.

I H Ml

OPERATED BY ELECTRICITY AND AIR POWER.

Coal Drills, Motor Cars, Etc., Etc.

COAL SCREENS.

Mines Examined and Estimates Made.

SEND FOR ILLUSTRATED CATALOGUE.

THE JEFFREY MANFG. COMPANY,
/<ew York Branch, 168 Washington St. COLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.
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m USE THE BEST!

TAKE NO OTHER!!

hi

Penberthy Injector
THE 0ITL7 IlTJECTOBr MADE WHICH IS

ABS0LTJTEL7 ATTTOltfATIC.

TO^nnn in use in the united states,UUU AND CANADA!

Sold by all large Steam Supply Houses. ^

^

Used by all large Traction Engine Builders.

Used by every live, wide-awake steam-user in America|j
^^ri-fce for Fs^icses "to

Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ; I. Matheson & Co., New Glasgow, N.S.;

McKelvy & Birch, Kingston ; Macdonald «fc Co., Halifax ;
McKeough & Trotter, Chatham

;

Spratt & Gray, Victoria, B.C.; Robb Engineering Co., Amherst, N.S,; or

PENBEEpTHY injector go., Manufacturers, "Windsor, Ont.
Address RettPrs to I>Ptroi*-.. wrjchiEran.-^;

^ ^^^^^^^^^^^^^

-T«E*ei.l.raT\-EuniKG MACHINE wiul. BORE«NVMMtBWLPt>IMB««U BY4B0MBI STEELtRlfl.

THE HAUDY PATENT PICK CO. Limited

^ \ff ^ ^

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

GEIVIENT,

OF

PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

Substances.

Will work either wet or dry, and deliver a finished iM-oduct.

Capacity, 3 to 4 tons per hour on Phcsphate Eock, 1^ to 2 tons

per hour on Pv>rtland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

No JOORNAI.S IN GRINDlxa -e-RAHBEB. BALL KIGID ON PHArT HAVIKG DI]iE< T

POSITIVE ACTION ON MATERlXU", MINIMUM POWER PKODUIIES MAXIMUM AMOU>T
OF PRODUCT IT IS ABSOH^TELY GUARANTEED IN EVERY RESPECT, J«)TII AS TO

CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LESS THAN STAMP MILLS. LARGE NUMBER OF MILLS IN USE ON DIFFEBBKT MATE-
RIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE.

4 Correspondence solicited and illustrated de- jIm
SCriptive pamphlet furnished on application to G^H

j BRADLEY FERTILIZER CO., 92 State St., Boston, Mass.^
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POLISHED STEEL SHAFTING . .

PRICE LIST.

Xoniiiial

Size of

Shaft.

Actual

Size of

Shaft.

2

2% 2ft
2ft

Weight
per ft.

Price

per 111.

^Yz cts.

4 CIS.

Nominal
.Size of

Shaft.

2U
3

3X

4
4^
5

Actual
Size of

Shaft.

2H

3ft
3ft
4
aVz

5

Weight
per ft.

1S.91

22.59
26.60

30 94
42-33
.S.V57

66.13

I'rico

per 11\

4 ct.s.

5 cts.

Sova Scotia Steel k Fopge Co.

NEW GLASGOW, NOVA SCOTIA.

Every Bar Guaranteed Straight and True to Size

within Ti?cri7 of an Inch.

BOXING EXTRA AT COST.

Sh.ifts of OUT Standard Sizes up to 3 inches in diameter we keep in stock, in lengths from 12 to

18 feet, \arying by 2 feet.

On orders from stock cut to other lengths, we charge for length from whi h we cut.

Prices for Special Sizes, varj ing from list of actual sizes given above, will be furnished upo
application.

.4.11 orders filled as per .Actual Size column unless otherwise specified.

Prices Sutoject to Chang;e Without Notice.

This is not Hot Polished or Cold Rolled Steel, and will not spring when keyseated. If your Wholesale
Hardware Firm cannot supply you write direct to the Works, New GlasgTOW, Nova Scotia.

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 HOLLIS STREET, HALIFAX, N.S.

S=rALL GOODS AT MANUFACTURERS PRICES.

MACDOMALD & CO., Limited.
MANUFACTURERS AND DEALERS IN-

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

mimm: \9>

Call or Write us for Prices.

l.MATHESONgE
' "

£l/Glf/£ERS

^ Mills,

AND

The BE;r
^^"^ ^'

^OLD ^iMlh/GlVlACHlMEHY

RURO fOUNDRY &
AXachineC?
pngineers

]3oilerA\akcrs'

and Thunders
TauRO

Mining

Machinery

SpecialMixturcSboes&Diev
With the|3E5T(i^£|;oRD^^WDRLD

Wearing quality unsurpassed
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••M" Drill—Hand Power,

Capacity—300 ft. depth.

Removes ItV inches solid core.

DIAI^IOND DRILLS

PBOSFEOTIITG MIITERAL LANDS.
The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill tor any kind of formation, hard or soft, in

deep or shallow holes.

The Diamond Drill brings to the surface a solid COre of rock and mineral to

any depth, showing with perfect acCUracy the nature, quality and extent of the

ore-bearing strata, and with great saving in time and expense over any other

method.
Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and
other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" DrUl—

Capacity—2,000 ft deptlu

Removes i| inches solid coNk

ELECTRIC BLASTING
Superior to all c .hi-rs for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted.

No.

Single and double strength, with any length of wires.

sx..i^s'a[:xxa-Cr nx^OHXSo-xi.
The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quairrying, and mining works.

No. I fires 5 to 8 holes ; weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by JAMES MACBETH & CO.,
SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK OITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE : 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Bra:-jch Offices and Magazines at all Chief Distributing Points in Canada.

OTT^^sT^^ I^O"WIDEI?, 00., LZDVCITEID.
ESTABLISHED 1891.

MANirFACTUIlEE.S OF DYNAMITE AND TEIOLINE.
Dealers in Safety Fuse, Platirium Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE. '

OBOILER AND PIPE COVERING
Absolutely Fire Proof.

Light and Easy to Apply.

Indestructible by heat; will sive

from 10 to 40 per cent, in fuel, and give

dry steam at long distances.

H. W. JOnm MAXUFACTURIXG COMPAJTY,
Sole Manufaetupers of H. W. Johns' Asbestos Roofing, Sheathing, Building Felt, Asbestos,

Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &e.

Established 1858. 87 MAIDEN LANE. NEW YORK.
Jersey City, Chicaeo, Philadelphia, Boston, London.

The Science and Art of Mining

Published Fortnightly. , Price 3d.

Has the Largest Circulation of any Mining Journal in the

United Kingdom.

Specially luteresting to all Persons Connected with Mines:

The Publishers will send a Specimen Copy to any Miner

on receipt of Post Card.

l^ubllshers :

THOS. WALL & SONS, 27 Walgate, Wigan, England.

Editor : LC. M. PERCY, Wigan School of Mines.
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fhe Canadian Mining Manual and Mining Companies DirectoFy

IFoK 1894.

A few copies of this useful reference book are still on sale, and may be obtained by

ddressing: THE PUBLISHER, 17 Victoria Chambers, Ottawa.

MINING AND M ILL MACHINERY.
3team Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA-

HEAVY WIRE CLOTH E,IIDIDX.ES* ALWAYS IN STOCKIN

BRASS, IRON AND STEEL.

THE MAJOR MANFG. CO.
23 So 25 COTE STIiEET, yCOISTTI^.E^rj.

Send Specifications and get Quotations,

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

SAVES TOU BUYING A $500.00 BUMP,
For the following uses:

For pumping cold water, liquids other than water, and air and vacuum
pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

S«Dd for Catalogue and Price List GAETH & CO., MONTREAL.

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves. Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc

MILLER BROS. & TOMS,
>i.\N'UF.\CTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

Wjining and Contractors' Plant, Etc., Etc.

110-120 KING STREET, MONTREAL, QUE.
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Ontario's Great Mineral Fields

100,000 SQUARE MILES. #

t
"PROSPECTORS, Miners and Capitalists are invited to the great

Mineral Field of Ontario, the most promising ground on the

continent for exploration and investment.

The Province of Ontario has a mineral-bearing territory

1,000 miles in length, by 100 miles in breadth. Only a small

portion of the territory has been explored.

NICKEL, IRON, ANTIMONY, APATITE,
MICA, COPPER, GOLD, GALENA,

ACTINOLITE, TALC, COBALT, SILVER,
ZINC, ASBESTOS, PLUMBAGO, ETC.

Thousands ofsquare miles ofvirgin ground for the prospector

Laurentian and Huronian formations, more easily reached by lake

or railway than any other mineral district of the continent.

tmpprtant Discoveries made every Season ! Careful and Intelligent Exploration Amply Rewarded !

!

The /Attention of IV|iners and Capitalists in /ymerica and Europe is invited.

Mineral Lands are sold by the Government at $1.50 to $3 per acre, or leased with right of

purchase at from 60 cents to $1 per acre first year, and 15 to 25 cents for subsequent years. The
first year's rental allowed as part of the purchase money, should freehold be desired.

The NICKE and COPPER mines at Sudbury prove the ore rich and persistent, shafted

to 750 feet in depth, and richest in the lower levels.

Report on Mineral Resources of Ontario, with geological map of the Province (580 p.)

Reports of Bureau of Mines, the Mines Act, 1892, and the Amendment Act of 1894, furnished

free on application. '

IFOR I'TTIiTiaiEE. I2Sr:FOE,3M:^TIOIT ^ODIDItESS i

A. S. HARDY, ARCH. BLUE,
Commissioner of Crown Lands Director Bureau of W|ines, Toronto, Ont.
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If you want

BAGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

Ev«ry Quality and size in stock.

Specially strongr sewingr for heavy materials.

Lowest prices compatible with good work.

We now supply most of the Mining: Companies, and those

who have not boug^ht from us would find it to their advantagre

to do so.

THE CANADA JUTE COMPAITY (Ltd.)

17, 19 ^ 21 ST. MARTIN STREET,

MONTREAL.

BUTTERFIELD'S HiNGED PiPE ViSE
MADE IN TIf O SIZES.

No. I Holds from o to 2>4 inch pipe.

No. 2 Holds from >2 to inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Buiterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies- and all

{kinds of Taps.

MANUFACTURED BY-

BUTTEllFIELD & CO., ROOK ISLAND, P.Q.

WIRE ROPES
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CAT.M.OGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Oq.. LI£
HAMILTON, CANADA.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETWEEN

Otta'wa and Montreal

STRAINS DAILY
EXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MON [REAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Bagg.^^ie checked to all points and passed by customs in transit.

For tickets time tables and information, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt

PORTABLE DIAMOND DRILL

FOR SALE.

T?OR SALE -One Diamond Portable Drill; used

only three months ; bought from Fraser &

Chalmers ; all attachnients complete.

BOX 335, MONTREAL.

Bupland's Old Dominion Crescent Brand

CINNAMON PILLS
THE ONLY GENUINE

RELIEF FOR LADIES.

Ask yoiik Drucgist fot 'Burlnnd's Old Doniiniom
Crescent Brand Cinnamon I'ii.i.s. Shallow rectan<;ular

metallic boxes sealed with crescent. ."Mrsolutely safe and
relial)Ie. Refuse all spurious and harmful imitations.

Upon receipt of six cents in stamps we will reply by returni

mail, (giving full pailiculais in plain envelope. Address,

BURLAND CHEMICAL CO.
Please mention this paper. Morse BIdg: , N. Y. City^

STAMPS

!

PHITCHAED & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers^

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weiglits.

RUBBER STAMPS FOR OFFICE WORK.
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ROCK AND ORE BREAKER T
Successors to Doty Engine Works Co., and

John Doty Engine Co., Ltd.

MlMS MACHINERY

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY!
The Gales Gyratory Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We IManufacture also, STAIVIP MILLS.'CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogues GATES IJION -WOUKS,
50 P. South Clinton St.,

CHICAGO, U.S.A.

Branch Offices :

136 Liberty St., New York.

237 Franklin St., Boston.
173a Queen Victori.i St., London. E

Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery,

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

BERTRAxM ENGINE WORKS CO.
Bathurst and Nfag^ara Sts.,

touonto, canada.

Mining Machinery for Sale.

35 H.P. PORTABLE BOILER, STEAM HOIST,
STEAM PUMP, ROCK DRILL, DIAMOND

DRILL AND OTHER MINING MA-
CHINERY AND TOOLS.

USED BUT SHORT TIME AND IN GOOD CONDITION.

G. L. "WOODWORTH, MAHMOHA, OUT.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of .Stafford's Magazine,

a New York monthly of home and general reading.

The proposition is to send the Magazine one year for

one dollar, the regular subscriptiou price, and in addition

to send each subscriber fifty-two complete novels during

the twelve months ; one each week.

Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and

in addition you get the magazine once a month for twelve

months, all for one dollar. It is an offer which the pub-

lishers can only afford to make in the confident expecta-

tion of getting a hundred thousand new subscribers.

Among the authors in the coming series are, Wilkie

Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,

Miss Bradilon, Captain Marryatt, Miss Thackery and

Jules Yerne. If you wit-h to take advantage of this un-

usual opportunity, send one dollar for Stafford's Magazine,

one year. Your first copy of .the magazine, and your

first number of the fifty-two novels (one each week) which

vou are to receive during the year will be sent you by re

turn mail. Remit by P. O. Order, registered letter or

express.

Addre.ss :

STAFFORD PUBLISHING CO.

Publishers of

Stafford'.s Magazink,

P. O. Box 2264. New York, N.Y.
Please mention lllis paper.

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Savr Mills, Paper and Pulp Mills, etc.

CHE/\P£R, LICHTER, MORE PLI/^BLE & MORE DUR/\BLE TH/\N DOUBLE LEi\THER.

SOLE AGENT FOR
CANADA.W. A. FLEMING,

57 St. Francois Xavier St., MONTRE/\L. - Victoria Chambers, OTT/\WA.

ADVERTISE c^ IT WILL PAY YOU
r)

in-B^ Canabian /fbining IReview-
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Jolin E. Hardman, S.B.
MINING ENGINEER,

Can be consulted on all matters pertaining to the profession

The development and management of Gold Properties a specialty.

•ahi„„ilhii.'.,illlli...illlu„iilll lIliiMiilll lllih.iilll llliu .iillhu.ul^

J TO USERS OF THE DIAMOND DRILL. L

1 Diamond Driu Bits set Promptly by an Effici-

J ent Man All Work Guaranteed.

"1 Bert and Carboa Diamonds for sale. Sarrie r

A terms as New York. Prospecting with p-

1 Ame.-lcan Diamond Drill at per
, |^

foot or by the day. f
IIEoK.a.e A Co., p-

I OTT.\\\ A. ^
^ir'«||:'»«M||«-'i|||i"««!)'i""l||i ||i'"ii|||n"'i||l""iM|l""«l||i""M|l""'i||l i|| \f

G R O S B Y

STEAM . ENCiNE_. INDICATORS

Catalogues supplied which comprise other trust-

worthy instruments for the Control, Regu-
lation and Kcouomy of Steam.

AGENCY: 751 CRAIG STREET, 310XTREAL, QUE

J. T. DONALD,
^soayer and Miuiny Geologist,

156 St. James St., Montreal.

Analyst's and .Assays of Ores, Fuels, Furnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. G. CAMPBELL-JOHNSTON
( ui Swan>c.\, InJi.i, and the United Staler. I

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Box

40, Vancouver, B.C.

T. D. LEDYARD,
DEALER IIT HINES, Ssc;

57 COLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS

MINING : ENGINEER,
(Ciraduate, .Academy of Mines, .\.\chen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

7 8 QUEEN STREET,

E. E. BURLINCAME'S

ASSAY OFFICE' D LABORATORY
Establislied In Colorado, 1S«6. Saiiir'les by mail or

exprtfi will receive prompt and careful utleiition.

Gold & Silver Bullion ^f,"e'd1';V''fe"^e^^^^

Addreu, 1736 i 1738 Lawrence St., Ceaver, Colo.

C. V. M. TEMPLE
(Formerly President Megantic Mining C^., p. Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Ojjice anfl Krsiflrnvf :

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Hexkv De Q. Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc.. Port Arthur, Ont.,A. M. Inst. C.E.

LONDON REPRESENTATIVES :

Lane GagcJe & Andrews," Solicitors, ArunHel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the

.States), Metallurgist, Mining Engineer, V.nncouver, B.C.

HOME STUDY OF

3 MINE SURVEYING
To commence, students only-

need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scranton, Pa..

LEDOUX & COMPANY,
9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened
and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particularst

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

WYATT & SAARBACH,

Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.
rNear H.inover .Square.)

W. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

ffliiiiiig Engineer and Metallupgist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist

18 Broadway, New York City.

Cable Address : - - - " Kraniolena."

Mines examined and reported on. Will act as perman nt or

pecial advising engineer of mining companies.

Special facilities for making working tests on ores.

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,

MINING ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties.

ADDRES.S :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First.class Certificates in Chemistry and Metallurgy from

the Roval School of Mines, Lomlon—Late Chemist

and Assayer to the Newbery-Vautin (Palent.s)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,

ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, Soapstone, &c.

MICHIGAN MINING SCHOOL.
A State School of Mining Engineering, located in the heart of the

Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, .Mechanism, Properties of Materials,

GraphiLal MatiLs, iMecliaiiical and Electrical Engineering, Shop-

praclici;, Analytical ami l eclinical Chemistry, Assaying, Ore Dress-

ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,

Mining, Mineralogy, I'etrography, General, Economic, and Field

tJeology, etc. Has Summer Schools in Surveying, Shop-practice,

and Field Geology. Laljoratorics, Shops and Stamp Mill well

equipped. Tuition free. For Catalogues apply to the Director

Houghton, Mich.

2518 & 2520 /SOTFfEPAME ST 1S9 BAY 51.

BOOKS OF INTEREST
TO

Ensrhieers, Mechanics, Etc.

Mathematical Instrnments,
Squares, Lcales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOIiSELLESlS ANJ> .STATI4>NEES.

237 St. Jam3S St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New-

Brighton, .Stalen Island. Copper Ore, Mattes, or Bill-

ion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing

Ores and Mattes.

—SEX.n_. —
INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON,
Treasure G. A. LAND..

Office 37 to 39 Wall Street, New York.

ILLUSTRATEDCATALOeUE F«££

METALLICROOF1NG(°
MANUFACTURERS.TORONTO
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H. H. FULLER 1 OO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S RUBBER GOODS,

REEVES WOOD SPLIT PULLEYS.

M. BEATTY & SONS,

HOISTING

ENGINES.

FOR

Mines

Inclines.
I

Horse-Power HoSsters,

Stone Derrick Iron,

Centrifugal Pumps,

CORRESPONDENCE SOLICITED.

P. O Box 178. ^Shipments promptly and carefully attended to.

Dredges, Derricks, Sleam Shovels, Suspension Cableways,

AND OTHER CONTRACTORS PLANT.

ANGUS M. THOM CO., MONTREAL.

RUBBER GOODS for MINING PURPOSES
- MANUFACTURED BY -

^IrTHE GUTTA PERCHA AND RUBBER^^^^^^^TO^^^^^^^

oFEicE Si&ea f^NTS" WEST TORONTO. I^CTdRIES AT PARKDAt^
Steam ^ Air Hose, Rubber Biimpers and Springs, Fire Hose, Pulley Covering, Rubber Clorhii

TOROKS 'O

FOR IVIINING, ALL CLASSES



THE CANADIAN MINING AND MECHANICAL REVIEW.

COXDl iTEO BV B. T. A. BELL.

THE OFFICIAL ORGAN
OF

HE GOLD MINER'S ASSOCIATION Of NOVA SCOTIA ,

THE UNITED MINING SOCIETY OF NOVA SCOTIA ,

THE ASBESTOS CLUB. QUEBEC.

THE GENERL MINING SSOCIATION OF QUEBEC.

Victoria Chambers, 140 Wellington Street,

Vol. XIII. JULY, 1894. No. 7

The School of Mining at Kingston.

This School begins its second session next

October, with increased staff and equipment It

has already done good service in giving to men

interested in our mineral wealth opportunities

for acquiring precise and practical knowledge of

this subject. This it has done not only by its

regular classes conducted throughout the session,

but by special short courses at the School and

at Marmora. This latter feature of the work of

the Mining School commends itself to us as of

great importance and value. The men who

attended the class at Marmora speak in the

highest terms of the character of the work con-

ducted by Mr. Hamilton Merritt. We note that

in the calendar for 1894-95, just published, pro-

vision is made for extension of these classes to

other mining centres. No doubt practical men

will be ready to take advantage of this oppor-

tunity. We note also that "the School is pro-

vided with chemical laboratories, an assay, a

blowpipe, and a petrographical laboratory. There

will be built during the summer a mining labora-

tory and experimental reduction works, which

will be furnished with a stamp mill, concentra-

tors, separators, amalgamators and other machines

with which ores are treated at the mines. The

machines will be of sufificient size to operate upon

large quantities of ore ; and those opening up

mines are invited to send in large samples of ore

(a ton is a good sample), to be put through a

milling process in order to test the suitability of

the process for their ores. In this way, costly

mistakes may be avoided. The School is pre-

pared to undertake a limited number of such

tests and will charge only for running expenses."

These laboratories must give every oppor-

tunity for practical study in assaying and milling.

Certificates are given by the School for a special

course in Analytical Chemistry and Assaying.

The course as laid down in the calendar is very

complete and practical.

In our opinion the proper functions of a

Mining School in Canada are (i) to provide

education more particularly in those subjects

which bear upon the discovery, winning and

dressing of ores, rather than upon smelting and

metal working
; (2) to give opportunity for work-

ing out problems in Canadian mining, ore dress-

ing, <S:c. ; and (3) to lead the way in improving

methods at present in vogue, and in suggesting

new methods ; to keep a step in advance of the

requirements of the country ; to be the pioneer

in mining ideas.

The School at Kingston bids fair to discharge

most, if not all, of these functions.

Mr. Hugh Fletcher, B.A.

On the eve of the visit of Canadian mining

men to the Sydney coal field, the subject of our

portrait this month is, appropriately, Mr. Hugh

Fletcher, B.A., whose geological investigations

in this field are so widely known and have been

of so much value to the development of the coal

mining industry of Cape Breton.

The official reports of the Geological Survey

since 1874, speak for themselves of the zeal and

industry of Mr. Fletcher in the work of unravel-

ling the structure of Cape Breton, and recording

its resources, and mapping the surface configura-

tion as well as its geological features. Of Mr.

Fletcher it may be said no other living man is

possessed of his familiarity with crag and fell,

with wave washed cliff and wood encumbered

dell throughout the Island of Cape Breton.

From (.^ape North to Cape Porcupine, from

Cape Mabou to Scaterie, he knows it all.

Mr. Fletcher was born in London, England,

of Scotch descent, in 1848, and emigrated to

Canada in i8'57, when his father leased the

Bruce copper mines. He is a graduate of

Toronto, with honors in languages and science.

His vacations were spent with his father at the

various operations with which he was engaged,

and he thereby acquired a valuable insight into

copper, silver and gold mining and the associate

rock formations. A term spent in an engineer's

office fitted him for the preparation of the neat

and careful mapping for which his geological

work has since been distinguished. In 1872 he

joined the Geological Survey of Canada, under

Mr. Robb, in Cape Breton. On Mr. Robb's

resignation he succeeded him in the charge of

that important work, and ever since has devoted

himself to the survey of Eastern Nova Scotia.

It was in 1875 ^^^^ ^e made the important dis-

covery of copper ores in the Coxheath felsites

that has led to the operation of the Eastern

Development Company. In the same year he

found fossils of Lower Cambrian age at Long

Island on the Bras d'Or and at Mira, the first to

be noted in Nova Scotia. His systematic sur-

veys naturally took him over the portions of

country that had been given previous attention

by Dr. Dawson and Dr. Honeyman, and with a

wider range for generalization, his conclusions

were not always quite in accord with what they

had written. That the close observations of the

Survey would lead to conclusions in some cases

different from theirs was to be expected, the

only surprise is that Sir W. Dawson with his

comparative!) limited opportunities should have

been so generally correct over so wide a field.*

Differences seemed to turn on names rather than

facts in the correlation of some horizons, as in the

age of the rocks below the primordial, and as to

whether the slates and quartzites of Loch

Lomond are Horton or Devonian.t That the

latter are unconformable below the Carboniferous

Limestone is certain.

On crossing the Strait of Canseau the differ-

ences of opinion became more marked, Fletcher

declining to recognize Medina at Arisaig or to

regard the rocks at Riversdale otherwise than as

Devonian. This remark is merely by the way,

our present purpose being to confine ourselves

to Cape Breton only.

Having separated the Laurentian rocks of

Cape Breton into an upper crystalline and

gneissic series, and into a lower syenitic and

feldspathic series, he traced, in 1876, the Cam-

brian rocks to East Bay, and found in them

Lingula nodules.

Among the coal measures the Survey was

anticipated by Brown, Lesley and Lyman. The

former especially, did a great deal of valuable

work and recognized the conformability of the

millstone grit with the coal measures in Nova

Scotia, a point of much importance. Mr.

Fletcher, in going over the work that had been

done in the carboniferous, was able to correlate

the several portions of the coal field and show

the relation of the coal beds throughout it. The

voluminous reports and the maps which accom-

pany them, speak for themselves
;
they are mines

of facts for subsequent writers to work in and

although they have not been the finger posts to

wealth that some have hoped for, they should

be as " danger boards " to those otherwise

tempted to seek their fortunes in unkindly

ground.

Of Mr. Fletcher's subsequent work on the

main land we make no reference on this occasion,

nor of his services as the representative of the

Geological corps before the special committee of

the House of Commons, their value is so well

known.

EN PASSANT.

In view of the Cape Breton meeting of

Canadian mining societies, at which the Review

will be represented, the present number is issued

earlier than usual. Our next impression will

contain a very full report of the proceedings of

this meeting and many portraits of the prin-

cipal operators, engravings of the collieries and

works to be visited, a new map of the Sydney

coal field, drawn specially for the Review, and

other features which will insure our readers an

unusually interesting and attractive number.

Look out for it

!

Mr. A. L. Russell, Dominion and Provincial

Land Surveyor, Port Arthur, has, with character-

*Acadia Geology, 1878, pp. 86-90.

fAcadian Geology, 1B91, p. 20, line 3.
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istic enterprise, just published a very useful and

handy map of the Rainy Lake and Seine River

Gold District, Ont., which is attracting so much

attention as a new gold field among capitalists.

The map is printed on the scale of 2 miles to the

inch, and is published at $1.

Mining prospects in East Kootenay, B.C., are,

as a matter of course, dull on account of the low

price in silver, but discoveries are being made

that indicate the district will rival West Koote-

nay in mineral wealth. Besides the great North

Star mine, near the St. Mary's river, very promis-

ing leads of argentiferous galena have been dis-

covered on the Moyea, near Cranbrook, and

from the assays and the immense bodies of ore

in sight there is no question that these mines

will be exceedingly valuable when silver is re-

instated in currency. The reports of the gold

quartz leads at Wild Horse, near Fort Steele, are

very encouraging and are attracting considerable

attention.

The immensity of the operations carried on at

the Witwatersand mines can be gauged from

the fact that 4,046 whites and 29,500 natives are

regularly employed on the mines. The average

wage paid to the natives amounts to 58s. loi^d.

per month on the Rand, but at Barberton and

Lydenbury the average pay is much lower, only

amounting to 33s. 3d. and 32s. 6d. per month

respectively. A return of the stores consumed

on the Witwatersrand mines during the past year

places the total value at ^1,428,477. By far

the largest item was coal $314, 127, machinery

coming next with $298,255, and timber (includ-

ing deals) being responsible for ;^io9,4oo,

chemicals $70,027, mealies (for feeding natives),

£73,°^°-

A huge 8,000 ton forging press is now in use

at the River Don works of Messrs. Vickers,

Sons & Company, Sheffield, England. The

shareholders, at the close of a recent meeting,

were invited to inspect the working of this

machine, and, it is stated, an ingot weighing 66

tons was taken from the furnace and conveyed

to the press, under which it was swiftly and

silently squeezed to the required proportions.

When finished it will be i8in. thick and is ulti-

mately, we understand, to form one of the plates

of the Russian warship Three Saints.

The Schlesische Nickelwerke is now prepar-

ing to erect works for the extraction of nickel

from the ores. It is expected that the construc-

tion and arrangement of the plant will take

about 18 months. This company owns several

mines near Frankenstein, and in 1891 began

working the Benno and Martha shafts, from

which 1,160 metric tons of nickel ore had been

taken up to the end of 1893, carrying from 1-5

per cent, to 4 per cent, of nickel. The Benno

shaft is now 170-5 feet deep, and so far the

nickel contents of the ore have increased gradu-

ally with depth. The work of exploration is to

be continued on an extended scale.

Diamonds are still down despite all the efforts

of that powerful combination, the De Beers

ConsoHdated Company, to manipulate the

market to their own advantage, and the explana-

tion of the depression is said to be a decreased

demand for the precious stones in America.

The Americans are credited with absorbing, in

normal times, one-third of the total output of

diamonds, but the effect of commercial depres-

sion has been felt in the States as elsewhere, and

has restricted the demand for such luxuries. It

was expected that the unfavorable state of the

market for diamonds would seriously affect the

De Beers returns, but Mr. Cecil Rhodes, at the

last annual meeting of the company, at Cape-

town, on July 17, was able to tell shareholders

that the usual dividend would be paid. The

company had, he said, reduced their obli-

gations by ^700,000, and had increased the

value of the reserves of blue earth on the floors

to ^4,000,000, besides maintaining a reserve of

^700,000 in Consols. The company spend

^100,000 per month in South Africa, and are

now using local coal.

A new form of prospector's stamp battery

specially designed for use in rough country is

described in the last issue of the Australian

Mining Standard. The patentees are Melbourne

mining engineers. The improved stamp mill

weighs complete 230 lbs., the heaviest piece

being 40 lbs.; the whole when in working order

being only 3 feet 10 inches high by 16 inches

wide and 12 inches deep. It can be readily

taken to pieces and carried by men or pack-

horse. The machine is of the best mechanical

design, very simple, and specially constructed to

stand rough usage, the principal parts being of

wrought iron, such as the bedplate, standard,

mortar box, etc., the cams and tappets of steel.

The stamp crushes with ease the very hardest

quartz gangue obtainable in Victoria, and re-

duces it to go through a screen of 144 to 196

holes to the square inch, the matter being

discharged continuously as it is crushed through

the screen, and is discharged or delivered all

round the circumference of the stamper box.

The small, or No i mill, as now made, is a otie

man machine, but the principle can be applied

to the largest type of stamp battery, and it is

claimed by the inventors to solve the difficulty of

crushing ore dry by ..stampers, whilst getting a

rapid and continuous delivery of the material as

it is crushed. It is acknowledged by all prac-

tical men that no machine has yet been intro-

duced to transplant the stamp battery, which

has been in existence since the 12th century in

Germany, and the machine under notice aims

at providing prospectors with a long felt want,

viz., a crusher capable of reducing large samples

of reef outcrops to a fine powder, either crushed

dry, with water, as may be desired. A trial

took place recently, and some of the hardest

quartz obtainable in Ballarat was put through

the machine, which needs only one man to work

it, and which delivered the stuff in the farm of a

fine powder continuously. The powder can

then be treated either by washing in a dish in )

the ordinary way or by Clark's patent dry pro-

cess gold concentrating machine. The stamper

should prove handy for prospectors desiring to

test large samples of reef outcrops.

In the course of an address delivered at

Nottingham College, Feb. 24th, Mr. C. M. r

Percy made the following observations on fan \

construction: Simplicity .should never te lost 1

sight of, and strength should always constitute a

first consideration. These two virtues ensure '

what is so desirable in colliery appliances

—

continuity of work, and non-liability to get out

of order. I have always had an objection,

which has increased as time went on, to " mam-

moth " slow-running fans. They are cumber-

some in themselves. They absorb power by the

movement of themselves. They are costly to

make. They occupy much space, and neces-

sitate extensive and expensive foundations and

houses. I believe that the entry of the air to

the fan should be easy, which means large inlets

having a clear course, not baffled by projecting

arms or cones, or even blades "veed" towards

the centre. The inlet should be on each side

of the fan, with a central diaphragm to prevent

the two currents conflicting. The passage of

the air through the fan should be easy, which

means that there should be sufficient and not

excessive fan capacity. In open running fans

the blades should be so formed that the air may

pass through as nearly in a straight line as

possible, and leave the circumference with as

little circumferential velocity as may be, because

all velocity of discharge in open running fans

represents a loss of energy. This means that

in open running fans the blades should have

considerable backward curvature, and the num-

ber of blades should not be too great, producing

by their .surface excessive friction and drag upon

the air. I have come to the conclusion that

the inlets and the outlets, and the circumference

of the inlets, multiplied by the width, and the

total blade surface, should represent equal quan-

tities, and that the circumference of the fan at

any point, measured by its width at that point,

should be an equal quantity. In a closed

running fan the circumstances are somewhat

different, because the energy of discharging air

can be utilized after leaving the fan, in diminish-

ing the pressure outside the fan, and thus

expediting the delivery from the fan. The

curvature backward of the blades need not, iOj

consequence, be so great as for an open running

fan. The air should be free to leave the fan
*

at any point of the circmnference, and the spiral

casing all around should be continued into the

chimney. But the quantity in proportion of the

inlets to the fan, the passage into the body of

the fan, the passage through the fan, and the

discharge from the fan, should be equal, as in

the open running. I beheve that the sides of

the revolving parts should be enclosed, prevent-

ing leakage, and only allowing discharge at the

circumference. The journals and bearings of

the fan should be so perfectly constructed that
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they fit exactly, and can revolve without heating,

at practically any speed. The engine which

drives the fan should be designed on lines by

which the highest economy in the use of steam

can be obtained. The engine should work with

a high pressure of steam, because it is only with

high pressure steam that we can get the max-

imum economy. The engine should be com-

pound, to admit of the highest range of expan-

sion, and discharge the exhaust into the conden-

ser at the lowest possible pressure. Excessive

speed in the engine is undesirable, and to enable

a moderate speed of the engine and a high

speed of the fan, the power should be trans-

mitted by rope gearing. An approximately

perfect ventilating arrangement would be two

fans, each with its own engine, but, in any case,

there should be duplicate engines. On such

lines as I have sketched, I believe we have at

our command the highest type of ventilating

fan. For further miprovements in the produc-

tion of great volumes of air, with a comparatively

small expenditure of coal and power, we shall

have to look, not so much to improvements

upon our present fans, as improvements in the

arrangements of the mine itself.

The value of the mining machinery imported

free of duty into Canada since the special pro-

visions were enacted in the Custom's Tariff has

been :

1890 (to 30th June) '. $ 9,950

1891 78,432

1892 61,848

1893 87,208

The American liner " Paris " has had con-

structed for her a spare length of shafting of

nickel steel. This is believed to be about the

first application of this alloy in a merchant

steamer, notwithstanding that it is five 3'ears

since Mr. Riley, of the Steel Company of

Scotland, first demonstrated in this country' its

greater elasticity and tensile strength. The
" Paris's " new shaft has tensile strength of

about 90,000 lbs., probably 25,000 lbs. more

than any British or German steel shaft. It has

been established by tests that nickel steel has a

higher elasticity than ordinary steel to the

extent of 31 per cent., and that the tensile

strength is 20 per cent, greater. Moreover,

ductility is not adversely affected. Although,

therefore, the size and weight of the " Paris's
"

shaft might have been reduced with main-

tenance of strength, it has been kept the same

as those first fitted at Clydebank.

In a recent discussion of a paper on the

result of an experimental research into choke-

damp poisoning, before the Mining Institute of

Scotland, the writer, Dr. Thomson, as the result

of special investigation arrived at the following

conclusions : i. That in some explosions men
eould have been rescued had an apparatus been

at hand to enable some of the rescue party to

penetrate the after-damp, and that in some

cases the distance to be traversed was short. 2.

That the Fleuss apparatus was too much after the

fashion of a diving dress, closing up the ears

and covering the whole face, to commend itself

to the practical miner. It was also somewhat

costly. 3. That there was a want of a simple

apparatus for use by those of the rescue party to

enable them to penetrate the after-damp, and

perhaps of a means of supplying air to the

victims whilst removing them. 4. That it

would be a great advantage for the mason

putting in a stopping in the face of a fire, to

have a simple apparatus which would enable

him to work and breathe in a bad atmosphere

without considerable restraint of his movements

and without interfering with his speech and

hearing. He had accordingly designed an

apparatus on the principle that carbonic acid

gas in fairly large amount may surround the

head and face provided a stream of respirable

gas be kept upon the mouth and nose. His

apparatus, which was exhibited, is intended to

serve two purposes. i. Where pure air was

obtainable at no great distance, such as was

the case in building off a fire. 2. Where pure

air was not obtainable, as when penetrating

after-damp. Speaking generally, the apparatus

consisted of an arrangement by which, in what-

ever position the workman places his head,

there is constantly coming to his mouth and

nose from a face-piece (the distance of which

can be regulated), a supply of fresh air in a

diverging stream, t^ie intention being not neces-

sarily to supply the whole 30 cubic inches of air

which is taken in at each inspiration, but to

dilute to a greater or less extent the heavy

atmosphere existing about the head, and to add

also to the percentage of oxygen present. The

conclusions he had come to were as follows :

I. His apparatus would, he believed, be useful

and effectual for breathing in a poisonous at-

mosphere in those cases of building off where

good air is accessible at no great distance. In

such cases the air would be supplied by a hand

pump or bellows. 2. When the distance to be

traversed was not very great through a region of

after-damp, or when, carbonic oxide being

absent, the percentage of carbonic acid gas was

not great, the apparatus might be used in con-

nection with a cylinder of air strapped to the

' back, which would last the longer, the smaller

the amount of carbonic acid gas present.

Oxygen should be compared with air too see if

it has any advantages, for the reason above

adduced, namely, that a smaller bulk of it than

of air will bring the percentage of oxygen up to

the normal. A working model of the apparatus,

with bellows, could be made for about ^2 los.,

or perhaps even less. A 20 cubic feet cylinder

with regulator costs about ^3 5s. od., but for

experimental purposes these might be hired.

It was only by trial that the question could be

settled, and the best way to try it would be to

use it when putting in a stopping. He thought

the question of resuscitation of victims must

wait till it had been determined whether they

could get to them.

breaking pig iron, which may be briefly des-*

cribed as follows : The method consists inS

lifting the beds of iron, when cold, by means of i

an overhead crane and traversing same to a •

breaking table, which may be located at the end

of the cast house for a single blast furnace or

centrally located for a plant of two or more. The
.

beds of pig iron are lowered on a breaking!

table, where, by a series of vertical hammers,

striking a cushioned blow, the sow is broken

from the pigs, broken to length and the pigs are:

broken at their centres. In case of strong iron,

the sows are first broken and then the pigs, but

when the iron is weak the sow and pig hammers,

strike the bed simultaneously breaking it at on©

operation. No movement of the bed is neces-

sary after it is placed on the breaking table,

The sow is cast thin and wide, giving an easily

broken section as well as a minimum of sow

iron, and the necks of the pigs at the junction

with the sow are cut down to a small section,

which allows their being readily detached. It

is claimed that this method of carrying out and

breaking iron, will be found much cheaper and

quicker than the present practice. It will

reduce the labor cost per ton of iron, lighten

the work of the furnacemen, effect a saving i

scrap and " sandage," as well as giving a cleane

fracture to the iron.

Mr. John S. Kennedy, of Chambersburg, Pa.,

has invented and patented an apparatus for

I

According to the report of Mr. A. H. Stokes,

inspector of mines for the Midland district.

Great Britain, there appears to be a growing
j

demand for a safe, effective, and economical i

explosive, but at the present we are far from

having reached the maximum of either safety,

efficiency, or economy, or restricted their use to

the minimum required for the working of the

mine. Great strides have been made within the

last few years in the attempts to produce a safe

explosive, but at the present moment he is not

aware that we have an absolutely flameless

explosive, or one by which infallible security

may be attained during blasting in a mine. The

chief element of danger in connection with

blasting operations is the production of a flame

of high temperature, which may ignite inflam-

mable gases in the vicinity of a shot, or by the

concussion of the shot in dusty places raise

sufficient dust to convert an atmosphere only

slightly charged with gas into an inflammable

mixture. Recent experience leads him to think

that gunpowder should be prohibited from use

in all fiery and dusty mines, and although we

have high explosives which, with care and under

stringent regulations might be used, yet all such

shots should be fired by an official of the mine

who has been taught the nature and power of

such explosives, for miners are liable to use a

high explosive for a given amount of work

the same proportion as they would use gun

powder, and with the frequent result that

explosives are wasted and the element of danger

from a blown-out shot, or exposure of flame of

intense heat, which would result from an over-

charge shot is intensified. Miners accustomed

to gunpowder all their lives scarcely understand

in
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the power of a high explosive, and do not

consider the importance of using the minimum

quantity of such explosive substance to perform

the work required, neither do many men

appreciate the importance that stemming or

ramming should consist of a damp non-inflam-

mable material, and that the first part of the

tamping should be introduced in small propor-

tions, to prevent the compression of air at the

bottom of the shot-hole. In mines worked with

safety lamps, Mr. Stokes considers that all shots

should be fired by electricity and low tension

fuses, for the employment of ordinary gunpowder

fuse is liable to emit sparks at the moment of

ignition, which will ignite gas, and the incon-

gruity of prohibiting a man from using a naked

flame to light the end of a fuse, which, when

lighted by a red hot wire, is equal to a naked

flame, cannot be justified, especially when we

have at command electric exploding appliances

which are both safe and efficient, and present

many advantages as regards safety over any kind

of fuse which emits sparks that will ignite gas,

or which cannot be ignited except by the ap-

plication of flame to its extremity The sim-

plicity and certainty of firing by the low tension

system of electrical blasting commends itself to

all who have adopted its use. The electric fuse

can be safely tested by a galvanometer before

being taken into the mine, and little fear need

be entertained that the operatives will be

troubled with mis-shots, and the weight of the

firing apparatus need not prevent its general use.

The Canada Coal and Railway Co., Joggins

Mines, N.S., are putting in a 300 horse power

Lancashire boiler fitted with Galloway conical

tubes. It was built by the Robb Engineering

Co. who have another of the same size under

construction for them.

THE ASBESTOS CLUB.

Proceedings of the Annual General Meeting

—

Election of Officers, Etc.

The Annual General Meeting of " The Asbestos Club,"
—adjourned fronv 27th April—was held in the Club
R4X)nis, at Black Lake, Quebec, on the evening of 25th
day of May.
A larger number than usual of the officers and meiribers

of the Club were present, thus manifesting an increasing
interest in its welfare and success.

The usual routine business having been accomplished,
the election of officers for the ensuing year was proceeded
with. The ballot papers, which had been received by
the Secretary during the previous month from members
at a distance, were opened and read.

The following officers were then elected by ac-
clamation :

—

; P/ esideni :

Mr. John J. Penhale, Black Lake.

Vice-Presidents :

H. J. Williams, Thetford, and R. T. Hopper, Montreal.

Secretary- Treasurer.

R. Stather, Black Lake ; B. J. Bennett, Assistant.

Council

:

Capt.;Malhew Tenhale, Black Lake,
VVm. King, Quebec, D. A. Brown, Boston,
Cbpt. Prideau, Black Lake, T. H. Crabtree, Black Lake,

- 3 Dr. J. A. Marcotte, Black Lake.

FI.NA.NCIAL STATEMENT.
May 1st, 1893— :

Bal. E. T. Bank $ 59 go
.Sul«criptions, 1893-4, 28 Members. . . 140 00
Note at Interest 92 17

May 25th, 1894 $291 97

Sept., 1S93—
Insurance J 9
Rent Club Room to 1st May, 1894. . . 40 00
Postage Account 9 25
Express " 2 62

$ 61 02
Bal. in Bank $174 80
" due on Note 52 17

Cash on hand 3 98

$230 95

$291 97
The Report was adopted. On resolution of Mr.

Klein it was decided : "That in view of the flourishing
financial condition of the Club—having a surplus fund of
$230—the annual dues for 1894-5 be remitted, or aban-'
doned, but that all members who are in arrears to the
Club to 1st May, 1894, shall pay up the said arrears
previous to 1st August, 1894, or be no longer considered
members, thereby forfeiting all claims to any and all

privileges of said Club.

"

The meeting then adjourned. The regular monthly
meeting of the Club will be held in the Club Room on
the evening of Thursday 28lh, when business of impor-
tance is up for consideration.

The Profits of Coal Mining.

In a recent issue of the Nineteenth Century, Mr. G.
P. Bidder, Q.C., has the following article on the Profits
of Coal Pits :

Nothing became more apparent in the course of the
late coal strike and of the conferences between coalowners
and men, and discussions in the Press and elsewhere
arising out of it, than the extreme ignorance on the part
of the public, and even of the representatives of the
miners themselves, of the elementary conditions of the
coal trade and of the principles upon which the question
at issue depended. The public may well be excused for
not having mastered the details of a subject of no little

con.plexity ; but it might have been expected that those
who undertook to be the guides of some 200,000 men in
a matter of such importance to their well-being would
have shown a better acquaintance with the subject. Yet
it was abundantly evident that they had for the most
part regarded the question only from the point of view of
the men, and their very natural desire to maintain, if

possible, the rate of wages at the level of recent years,
and that their ideas of the financial condition of the coal
industry and the factors on which the capacity to pay
wages depends, were of the most limited and erroneous
description.

In view of the possible recurrence of disputes such as
that ol last year, it does seem very desirable that the
governing elements of the problem should be better
understood. It may therefore not be amiss, now that
the {struggle is over and there is a truce between em-
ployers and employed, to illustrate the financial economy
of the coal trade in such a way as to show what are the
conditions on which the profitable working and wage
paying power of a colliery depend. Before proceeding,
however, it is to be observed that there is, of course, con-
siderable variation in different colliery districts and in
different collieries in the same district, both as regards
the cost of production, the selling price, the demand, and
the markets available. Thinness of seams, greater depth,
heavier pumping charges, bad roof, or other causes may
raise the cost of working. The distance from the best
markets will vary, so also will the nature and extent of
the fluctuations in the demand for the coal, which depend
on its character and the purposes for which it is in request.
Clearly, therefore, no figures can be presented that will
exactly represent the position in every or any district

;

but the general conditions are practically the same, and a
statement based on any fairly normal collieries will
reliably illu.'nrate the principles applicable to all. In
the following remarks I have drawn mainly on experience
derived from collieries in the district wilh which I am
best acquainted.

The capital employed in a colliery, including the
original and subsequent development, sidings, plant of all
kinds and working capital, though, of course, subject to
variation, may be taken at al)out los. for every ton of
annual output, so that a colliery which produces for sale
500,000 tons in a year presents a total capital of some
^250,000. What, taking one year with another, is a
fair and reasonable return to look for from this capital ?
The business is one of a very fiuctunling character. There
are occasionally periods of inflation, when the profits are
excessive

; they are invariably followed by periods of
depression, usually of much longer duration, in which
little or no profit is realisable. Moreover, in any individual
colliery profits are liable to djsappefir. entirely, apart from
rise and fall of markets, in consequence of accidents
failure of the seams, faulty ground, or other contingencies
impossible to be foreseen. I know a case of a colliery
which, after having returned substantial profits, made a
loss every year for fifteen years in succession. It is also
to be noticed that- some time must always necessarily
elapse before a colliery can be developed sufficiently to
earn profits, and during this period the capital is neces-
sarily unproductive. Now, there are many opportunities
for investing money far less risky and fluctuating than the
coal trade, by which a return of 5 per cent, per annum or
upwards can be obtained. It seems, therefore, not un-

reasonable to expect a return somewhat higher than 5
per cent, on colliery capital. Further it must be re-

membered that the life of a colliery is limited by the
extent of workable coal that can profitably be won from
it, and therefore, in addition to interest an annual sum
must be provided for the redemption of the capital sunk.

Taking all these circumstances into consideration, an
annual return of 10 per cent, on the capital, to include

both interest and depreciation or redemption of capital,,

is surely a very reasonable remuneration. To put the
same things in other words, no man would embark hi&-

money in colliery property unless he had a fair prospect

of obtaining at least this return for it. Taking, then,

such a colliery as we have supposed, with a capital of
;^25o,ooo and an output of 500,000 tons in the year, there

must be an annual profit of at least ;^25,ooo, or is. per
ton of output.

Next, as regards working cost. This, of course, varies

considerably
; but, assuming the colliery to be working

full time—that is, six days a week—and wages to be at

their present rate, it will probably be between 5s. 6d. and
6s. 6d., let us say 6s. per ton. It is important to note
how the cost is made up, especially as wild statements-

hjive been made on the subject, one assertion being that

only IS. 6d. per ton is paid in wages to the men. The
following is very closely the distribution of the cost

throughout the year, based on actual experience :
—

Wages 69*26

Materials 1
5 '26

Royalties on coal raised 770
Surface rents I "52

Rates and taxes 3'I5

Salaries, general expenses, etc 3'ii

100-00

It will be seen that nearly 70 per cent, of the whole
cost is paid in wages. It is interesting also to notice,

with reference to the cry for the abolition of royalties in

the interest of labour, that the sum paid for royalties is

only one-ninth part of the amount of the wages bill.

Further, in order to properly understand the economy of
a colliery, there is another matter of the utmost impor-
tance to be considered, and that is the proportion of the
working cost that consists of fixed charges. This is one
of the most powerful factors affecting the profitable

working of a colliery. Without a due appreciation of it,

it is impossible to understand ' the relations of price and
tonnage, on which the profit and wage-paying capacity of

a colliery depends. Fixed charges —that is, expenses

which are constant and independent of the amount of
business done, and which must be incurred week by week
whether the concern is working full time or standing

altogether idle —are incidental to every business. Rent,

rates and taxes, salaries, repairs, etc., must be paid

whether business is brisk or slack. There is, however,
this difference between a colliery and a manufactory : If
a mill or workshop be idle for a considerable time, a good
many establishment charges can be temporarily put

down. The owner can stop his machinery, discharge

many hands, put the key in his pycket, and wait for

better times. But in a colliery there can be no stopping.

The pit must be kept clear of water, the roads and roof
require constant attention and expenditure, the horses

must be fed and attended to, and, consequently, the

pumping and winding engines must be kept constantly in

steam. All these items, together with the other general

expenses I have mentioned, involve a heavy expenditure,

and it follows that the fixed charges of a colliery represent

a considerable item in the working cost.

In such a colliery as I have taken for illustration they

will probably amount to about £700 a weeR; 'and this

sum must be spent, although not a ton Of coal is raised.

Suppose now our colliery to be in full work, it will

produce about 13,000 tons of saleable coal in the week.

The £700 divided over this tonnage is equal to is. id.

per ton nearly. Therefore, as we have taken the whole
cost per ton at 6s., the portion of the cost, exclusive of
fixed charges, is 4s. Ild. per ton. In other words, the

total weekly cost of the colliery is ^^^700 plus 4s. I id. for

each ton raised. If, now, trade falls so that the colliery

is only able to work three days in the week, the tonnage
produced being only one-half of what it was, the fixed

charges rise to 2s. 2d. per ton, and the entire cost of
production per ton becomes 2s. 2d. plus 4s. I id., or 7s.

id. per ton. When the colliery was working full time at

a cost of 6s. per ton, a selling price of 7s. was sufficient

to yield the is. profit required. It will be seen that the

result of working half time is not only to have the tonnage,

but, assuming the price to remain the same, to sweep
away the entire profit and convert it into a loss.

The consideration of these facts will throw much light

on several fallacies which have been put forward by
representatives of the miners and others. One 'is, that

owners might profitaljly restrict their output in order to

maintain the selling price. The figures given show that

if the coalowner reduces his working days from six to

three, his profit is reduced to is. id. per ton ; and as he
sells only half as much coal, he requires 2s. per ton profi't

instead of is. to yield the same weekly profit. So, unless

he is able to raise the price is. id. plus lsr(or 2s. id. per
ton), he is a loser by the transaction. But this is utterly

^

hopeless to expect—in fact, unless the ' conditions of
general trade are materially altered, any artificial rise in

price operates adversely to the coalowner, both by
restricting demand and inviting competition of coal from
other districts, or even from abroad. The men have also

asserted that coal6wneis act against their own and the

men's interests by reducing the price of coal, iri Ordei: to
get orders and so make a reduction of wages necessary.
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This is the same fallacy in another form. The cost per

ton when working six days a week being 6s. , and when

working three days being 7s- i^-, it >s obvious that it

pays the owner better to work six days at a selling price

of 6s. 6d. than to work three days at a selling price of 7s.

In the one case he gets a profit of 6d. on 13,000 tons, or

^725 in the week, in the other a loss of id. on 6,500 tons,

^t £27 in the week. In fact, in order to get the same weekly

profit in the latter case he requires a profit per ton of is.

on the lesser tonnage, and in order to realize this, must

have a reduction of is. id. per ton in wages, which is

equal to 26 per cent, of the present rate of wages. It

must not, moreover, be forgotten that the reduced price,

by stimulating consumption in iron making and other

coal consuming industries, tends to improve the demand,

whilst prices unduly raised have, of course, an opposite

tendency. The all important principle to be recognised.

And which cannot be too strongly emphasised, is that so

long as a colliery is not working at or near full time,

tonnage and not price is and must be the primary factor

in determining the profit, and therefore the amount of

wages the coal owners can afford to pay.

It is impossible to leave the subject without a few

words on the present cry for "a living wage." Every

one, and employers especially, must wish that working

men should be able to earn wages that will enable them

to live in comfort as well as make provision for old age

or illness-in the future. But to put up the cost of pro-

duction for this purpose to a point which the state of

trade will not bear, and which either kills the demand by

enhanced prices or renders |it impossible to work except

at a loss, must be a suicidal policy. In order, however,

to rightly appreciate the unreasonableness of the demands

made, it is necessary to examine them in detail. The

daily wage of a collier may be taken as varying from 6s.

to los., according to his skill and the conditions of the

stall in which he works. No one suggests, not even the

miners themselves, so far as I am aware, that this wage

is inadequate, but their contention is that, owing to slack-

ness of trade, a miner often only gets three days' work or

even as little as two and a-half days a week, and they

argue that 15s. or i8s. is not a sufficient weekly wage,

and therefore the standard daily wage should be increased,

so as to make the wage adequate. Can anything be

more unreasonable or impracticable? If the miners, and

therefore the pit, is only working three days in the week

—and this is the very time when trade is slack, prices

low, and, as I have shown, owing to small output, the

colliery owner's burdens are heaviest, and when he most

probably is losing money—that, according to the reason-

ing of the men, is the time when wages should be raised

so as to enable them to earn in three days the wages they

formerly earned in five or six. In other words, the

weekly earnings of the miner are to be practically

guaranteed whether there is or is not sufficient trade to

keep him employed, and consequently in case of extreme

depression the wages may rise to a point at which it is

impossible to work the pit at all. In what other trade

is such a demand made ? Has not the bricklayer, the

carpenter, or the dock labourer, and every other artisan

to take his chance of employment, and when his employer

suffers through slackness of trade, to suffer with him?

So long as the claim of the workmen is directed to

attaining a fair wage for a fair day's work it is legitimate

but when it takes the form of requiring a fair week's wage

when only a fraction of a week is worked it becomes

impossible and absurd. Are there, then, no ways in

which it is possible to adjust the relations of coal owners

and miners in the varying condition of trade without

resort either to the barbarity of strikes or the tedious and

invariably unwieldy process of arbitration.

One plan, that of the sliding-scale, in which the day's

wage rises and falls with the price of coal, has been tried

•with, at times, considerable success ; but, although un-

•doubtedly a step in the right direction, it is open to the

objection that, as has been shown above, price alone does

not always correctly represent the wage-paying capacity

of the coal owner. There is another plan which has

been more than once suggested, and which, if the miners

<;ould be persuaded to have confidence in it, would, I

believe, work far more justly and satisfactorily. I allude

to profit-sharing. On this plan the coal owners would be

entitled to a minimum interest on their capital and the

miners to a minimum daily wage, i.e., such a daily wage
as could be paid under the most depressed condition of

trade ; the whole of the profits remaining after these

payments being divided equally each year between

owners and men, and the men's share being divided

among themselves in proportion to their individual earnings

during the year. The men would of course be entitled

to appoint auditors or accountants of their own to examine

the accounts, but it is essential to the successful manage-
ment of the colliery that it should be left entirely and
exclusively in the hands of the masters. Such a system,

if cordially accepted by men and masters, would, I

believe, soon be recognised as enormously to the ad-

vantage of both. There would be established and felt a

wnity gf interest that would practically abolish the trade

dispute^' and strikes that at present interfere so much
-with the prosperity of trade. But who shall persuade

the men to lay aside their attitude of suspicion and their

inveterate distrust of results obtained from the books of

their employers ? Could this be accomplished, and
could they be induced to see that with proper safe-guards

and checks they would be safe in so throwing in their lot

with the owners, and in trusting to their self-interest for

an intelligent management of the business in which both

arc interested, the results that would be realised in

general prosperity, contentment, and absence of friction

are not easily to be estimated.

Nickel— Its History, Uses and Distribution.*

By Mr. A. G. Charleton.

{Concludedfrom page no.)

To explain the genesis of this class of ore deposits one

must glance for a moment at the sources from whence

nickel is derived. Native nickel is found alloyed with

iron in meteorites, and also in some ultra basic lavas,

/hile the spectroscope reveals its presence in the solar

atmosphere. It is showered on the surface of our planet

in the form of meteorites, those fiery messengers telling of

the wreck of other worlds, and testifying to the common
origin of the material universe, in the form of (l) holo-

siderites composed entirely of nickel iron ; (2) syssider-

ites the nickel iron of which contains silicates of magnesia

and iron protoxide, identical with olivine, and at other

times a mineral resembling augite ; (3) sporadosiderites,

the most common kind, usually crystalline in structure,

and containing nickel iron, troUite, chrome iron, olivine,

titanic and phosphoric acids ; (4) asiderites, distinguished

by the presence of hydrocarbons in which nickel is pre-

sent as an oxide. Some of them have been shown to

contain pyroxine and felspar (chiefly anorthite) and the

absence of quartz and highly silicated felspars is to be

noted. These four classes of meteorites show a gradation

from almost pure metal containing over 98 per cent, of

nickel iron to a stony mass closely resembling some

basic lavas. Now, according to the latest determinations

of M. Alphonse Berget,t the density of the earth is 5-41,

whilst, so far as our limited observation extends, that of

the crust is about 2-5. Various theories have been ad-

vanced to account for this, and some very first-rate

authorities have suggested that the heavier metallic ele-

ments might possibly be found to predominate in the

nucleus, basing their views on widely extended observa-

tion of past and present volcanic phenomena.

It has been found that once the acid stage is past lavas

become more basic, and while each succeeding flow from

any one vent might not be more basic than the preceding

one, yet the tendency is in that direction, till, finally,

ultra-basic lavas are excluded from the centres of intense

and long-continued activity. This average order invari-

ably, I believe, holds good everywhere over the earth's

surface, provided the volcanic force is long enough active.

The ultra-basic rocks have in composition many points of

resemblance to some of the above-mentioned meteorites.

Thus dunite is a crystalline granular aggregate of olivine

and chrome iron, which passes by alteration into serpen-

tine ; we have also picrite, half of which is olivine, associ-

ated with hornblende, diallage, and magnetite. Lherzo-

lite is another of these peridote rocks, consisting of

olivine and enstatite, with other accessory minerals.

Olivine is the dominant constituent of such rocks, and as

a class they possess the highest specific gravity and least

oxygen of any known.
Some of the basalts, notably those of Antrim in Ire-

land, contain metallic iron in microscopical particles, and

Professor Nordenskiold discovered, in 1870, on the shores

of Disco, on the coast of Greenland at Ovifak, fifteen

blocks of nickel iron within an area of half an acre, the

two largest being 20 and 8 tons weight respectively; while

furtherjobservations in the same locality showed that a bas-

alt dyke, at no great distance from the supposed meteorites,

contained lenticular disc-shaped blocks of precisely

similar iron, and crystals of labradorite and arigite associ-

ated with viridite, round which minute particles of iron

were moulded. These facts led Professors Judd, Daubree,

and others to decide that the blocks of iron Nordenskiold

discovered and took to be meteorites were of terrestrial

origin, as the basalt was certainly not derived from the

clouds. The Ovifak iron contains 0-5 to 6
'5 of nickel,

and a nickel-iron awaruite, lately discovered in New
Zealand, presumed also to be of terrestrial origin, is said

to contain 68 per cent. Ni, 31 per cent. Fe, and 07 per

cent, cobalt.

In the Urals platinum is found alloyed with nickel iron

in association with olivine. Taking the mean density of

awaruite as approximately 7'i, and that of rhyolite as 2 "6,

the terrestrial basic and ultra-basic rocks, which include

basalt, gabbro, Lherzolite, trachite, and dolerite, are

found to closely correspond in density with the extra-

terrestrial meteorites. Those of solid nickel iron have a

specific gravity of 7'i, and graduate down to .stony asider-

ites, which possess a density of 27.

Meteorites.

Sp. Gr.

Nickel iron solid ; 7*1

" considerable 6*8
" medium proportion 3'5
" small quantity 3*1

Stony 27

I

Terrestrial Metals and Rocks.

Sp. Gr.

Awaruite', (approx) . 7*1

Nickel iron in Ovifak basalt, (approx). . . . 6"8

Basalt, gabbro, Lherzolite . 3*0 to 3*5

Tr.achyte and dolerite 27 to 2
'9

Rhyolite petro-silex 2*6

The conclusion to be drawn appears to be that the

genesis of nickel deposits may, in most instances, be
traced to the ultra-basic rocks and their derivatives, ser-

pentines and magnesian silicates. The great nickel

deposits of the world are found in rocks in which olivine

•^^Alstract of a paper read before the Society of Arts, May a, 2894.

\CotHpi€t Rimlus, July 1893.

is the predominant mineral, while we have seen that

olivine and the magnesian silicates are found not only in

the ultra-basic rucks of the earth, but also in meteorites.

While these fapts alone do not prove that the nickel was

derived from the olivine, it is well to note the conditions

under which the olivine was formed, and to see how far

it is nickeliferous. Assuming a semi-metalKc nucleus for

the earth, and that in this nucleus iron and nickel are the

predominant metals, as they are in meteorites, and allow-

ing that the ultra-basic rocks came from the greatest

depths in the earth's interior, under such circumstances,

it would not be remarkable tor silicates, crystallising out

of the magma, to contain such metals.

From the microscopic study of the igneous rocks, much

light has been thrown on the order of crystallisation of

their component minerals, which has pretty definitely been

proved to be fairly uniform. Thus the first minerals to

form appear to be magnetite and illmenite, sometimes-^j

chromite and picotite. Next come silicates, which occur

in minute quantities, such as zircon and titanite ; pyrite

and pyrrhotine usually follow ; and next the metallic

oxides and sulphides, and the heavy dark-coloured basic

silicates, olivine, augite and hornblende. Olivine is the

first of the rock-forming silicates to crystalize out of the

basic magna. According to Rutley, olivine sometimes

contains traces of titanic, phosphoric and chromic acids,

and the protoxides of nickel and cobalt. Sandberger's

experiments with rock silicates almost invariably show

traces of Ni, Co, and Cu, from olivine and augite.

Whether the nickel occurs, as he supposes, in cheinical

combination, or, as Mr. A. W. Stelzner thinks, mechani-

cally admixed, is practically immaterial to the question

under discussion ; it is sufficient to know that olivine

contains the metal in quantity enough to form, when dis-

solved and re-precipitated, rich and extensive deposits.

We have seen, indeed, that the olivine in the Oregon

rock gave 0.25 per cent. Ni, while the serpentine from

Dillenberg showed o-66 per cent.; and much of the

serpentine in New Caledonia runs over I per cent. A
review of the foregoing facts certainly points to the con-

clusion that the nickel, at least of the serpentinous

deposits, has been derived from the basic magnesian sili-

cates of the original rock masses. As regards the

nickeliferous pyrrhotite deposits, they may possibly have

a different origin as suggested by Vogt.

It has been proved that workable deposits of titaniferous

iron have been probably formed in certain basic eruptives

in Norway and Sweden by a process of differentiation or

segregation of the iron ore to the centre of the eruptive

mass ; and Vogt has suggested, and endeavored to apply,

the same theory to account for the formation of the nickel

sulphide deposits in the norites of Norway and Sweden
and the fluronian deposits of Canada. As against this

theory, it is remarked that the pyrrhotite deposits referred

to occur along the contact planes of the gneiss ^ind schists ;

and therefore, if they were formed by segregation from a

molten magma, this process has taken place from the

centre towards the outside, or in reverse order to that

which characterizes the iron ore and the supposed struc-

ture of the interior of our globe.

Though there may be grounds for further investigation

in this direction, these ore bodies would seem more pro-

bably to have been deposited from circulating mineral

waters. Some geologists explain the presence of deposits

of mineral by supposing them to have been formed by

the agency of circulating solutions bringing them to the

surface from unknown depths, disregarding the fact that

fissures have never yet been proved to have indefinite

extension, nor can water circulate below certain limits.

Before, therefore, adopting an ascension theory for the

formation of nickel deposits in basic eruptives, it is well to

recollect that these rocks came from greater depths within

the earth than circulating water is likely to have pene-

trated ; much deeper in all probability than any vein

fissure could have extended to. It is more rational, it

seems to me, to suppose that the metals were brought

within reach of surface agencies, and it is probably

owing to the subsequent leaching of these basic erup-

tives that our principal deposits of nickel were placed

at the disposal of the miner's pick. The practical lesson

to be gathered from this is, I think, that the prospector

looking for new deposits of this class will best turn his

attention to a field where rocks of this character are met

with.

The progress of science day by day makes the art of

mining less speculative and more business-like, and it

should be I think, the function of the engineer to apply

science to this legitimate commercial end ; to raise it, in

fact, into the position of an industry, which has materially

assisted in building up the prosperity of all new countries;

which has done so for America already, and which will

do so for our British colonies in the future, with marked
advantage to us. Mining supports tens of thousands oi

our population, opens outlets for remunerative enterpri.se

and emigration, and exercises a civilising influence which

is world-wide, and, I think, the surest means to foster it

is to point out its risks as well as its advantages ; to

ericourage the employment of necessary capital in profit*

able fields : and, equally, to discourage wasting valuable

money on enterprises which do not possess the elementary

conditions for achieving success. There are, in fac^

three classes of people, I believe, who engage in mining %
those who get most metal out of the pockets of the pub»

lie, those who are content to mine in pockets of ore, and

those whose endeavour is to successfully develop valuable

mineral deposits on what I would term a profitable co_m»

mercial basis, with the aid of scientific knowledge applied

practically.

The contracts for the metal in America closed early in

1892 were made at prices ranging from 55 to 60 cents

4
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per lb., these quotations being for metal of 98 to 99 per

cent. tine. I^ter on verj' good nickel of the same fine-

ness h.as lieen oft'ered at 5-! to 54 cents, and at the close

of 1S92 could be bought for 50 cents. The dry process

has greatly tended to cheapen the cost of producing

nickel, but this, it must be recollected, is ofl-set when
there is a demand for metal of extreme purity, which can

only, as yet, be obtained by wet treatment. This feature

of the nickel confers a great advantage on the New
Caledonian ores : to illustrate it, it may be stated that

the leading nickel refiners in the United States asked 70

cents per lb. for metal of first-class quality, while the

price asked for the regular 98 per cent, grade was 56
cents prepared from the same ore.

The Walker Patent "Indestructible" Ventilating-

Fan and Engines, as Erected at the Park
Collieries. Garswood ; Their Constnic-

tion, Arrangement and Efficiency.

Bv Mr. Charles H. Higson. *

The Walker "Indestructible" ventilating fan and
engines were introduced some seven years ago by Messrs.

Walker Bros., of the Pagefield Ironworks, Wigan, and a

ventilating plant of this description having been erected

at Messrs. J. and R. Stone's collieries at Garswood, of

which I have charge, it has been suggested to me that a

description of its construction, arrangement and efficiency

would be acceptable to the members of this Society.

In designing this machinery endeavour has been made
to produce an arrangement w hich, while obtaining a high

degree of economy and efficiency, should possess freedom
from liability to break down, and also sufficient' sim-

plicity in its wot king parts to bring it within the compre-
hension of the every-day collier>- engineman. With this

view the engines have been made large enough to perform
their duty at a moderate piston speed, and all complicated
valve gearing has been avoided. Experience in the

construction and working of engines driving ventilating

machinery, and, indeed, in colliery engines generally, has
shown the advantage of moderate speeds. These engines
were designed for a speed of 50 revolutions per minute.
This gives a piston speed of 400 feet per minute, which is

very moderate when compared with the pertormances of
many engines driving mills ; but it is found that the
destructive effect lies not so much in the speed at which
the piston travels as in the frequency of its change of
direction, and that a speed of 50 revolutions per minute is

the most advantageous when dealing with engines of the
class and size herein referred to.

In the case of mill engines it is usual to run them at

much higher speeds ; but the difference between these
engines and those driving ventilating machinery is that

the former work with the advantage of the intervals of
meal-times and stoppages during the night and at week-
ends, but with fan engines the stoppage is limited, as a
rule, to a very brief interval on Sunday mornings, and in

some cases even this is not permissible.

Taking the hours worked during a week, mill engines
run only one-third the lime of fan engines ; or. in other
words, each year the work done by ventilating engines
represents three years" work as compared with mill
engines.

The engines are of the twin or side-by-side compound,
condensing type—that ts to say, there is a crank at each
end of the crank shaft, one crank being actuated by the
high-pressure piston and the other by the low-pressure
piston, the driving pulley being placed midway between
the two cranks.

The stroke of each cylinder is 4 feet. The diameter of
the high-pressure cylinder ^is 22 inches, and of the low-
pressure cylinder 38 inches.

The valves are ordinary slide valves, an adjustable cut-
off valve being fitted to the high pressure cylinder. The
cut-oflf valve can he regulated while the engines are
running and it is intended that the stop-valve should
remain at all times wide open, the speed being controlled
by the cut-off valve.

A warming valve admits live steam to the low pressure
cylinder to warm it before starting and to start the
engines when the high pressure crank is on the dead
centre.

In Messrs. Walker's more recent engines, adjustable
cut-off valves arc fitted to both cylinders. This enables
the load to be equally divided between the high and low
pressure cylinders at all speeds, to meet the varying duty
required from ventilating machinery, as in the case of new
mines opening out.

By means of a system of valves in the exhaust pipes,
either engine may be disconnected and the remaining
engine may be worked alone, either condensing or other-
wise, and is sufficiently large to develop almost the full
duty of the fan when so doing.
A separate steam stop valve is provided to admit live

s'' Tm direct to the low pressure cylinder when working
'ii and a combined reducing and safety valve, reduces
til', steam pressure in proportion to the increased diameter
of the piston and prevents the accumulation of dangerous
pressure in the pipes leading to the low pressure cylinder.
A three way valve on the main exhaust pipe and con-

tiolled from the engineroom enables the rhan in charge
to turn the exhaust steam into the condenser or into the
atmosphere as be required whilst the engines are
running.

The air pump is worked by a drag-crank from the low-
pressure crank pin.

* Manchester Geological Society Trans.

Motion is transmitted to the fan by fifteen cotton ropes,

each in. diameter. The grooved driving pulley is 16
feet diameter, and the driven pulley on the fan shaft is

7 feet 6 inches in diameter, giving a ratio of one to a little

over two.

It is found that these cotton ropes run most satisfactorily

at speeds of 3,cxx) feet per minute and over, and it is

therefore now the practice to increase the diameter of the
driving pulley to 20 feet for engines of this size.

The power which may be safely transmitted by a cotton
rope l}i in. diameter may be taken at about 10 horse
power per 1,000 feet per minute up to 3,000.

In mill practice it is found that the average life of

cotton driving ropes when properly treated is about
twelve years. The comparatively recent application of
these ropes to ventilating machinery renders it impossible
to say what their durability is likly to be, but experts
say that it will probably exceed that of mill ropes, in

consequence of the steady load and freedom from sudden
strains.

The method adopted for lubricating the crank pins is a

noteworthy feature of the engines.

-A. cylindrical vessel filled with oil is suspended above
the crank pin. A rectangular brass tube passes through
the bottom of the vessel and projects above the surface

of the oil inside. A number of woollen threads are led

from the inside of the vessel through the tube, and are

allowed to hang dowwnards from its end.
The wool becomes saturated with oil by capillary

attraction, the flow of oil being regulated by a brass plate

inside the tube, which may be caused to compress the

wool.

To the end of the connecting rod is attached a brass

tongue in such a manner as to come into contact with the

saturated wool at each revolution, wiping off a certain

quantity of the oil, and conducting it to the crank pin.

The tongue is faced with flannel to prevent the oil being
thrown off by centrifugal force.

The consumption of oil is ij^ pints per week for each
crank pin.

When local circumstances will permit of its adoption
the " twin " arrangement—that is, placing the high and
low pressure cylinders side by side — is much superior to

the tandem arrangement, in which the cylinders are placed
one behind the other.

By the twin system the inconvenience of dead centres

is avoided, as live steam can be admitted to the low-
pressure cylinder to start the engines when the high-

pressure crank is centered. The driving pulley receives

a comparatively light impulse at each of four points in the

revolution, instead of receiving a heavy impulse at each
of two points in the revolution, and greater regularity and
evenness in the running of the ropes is thereby secured.

The working parts may l)e lighter and are more evenly
balanced, and an accident, for instance, to a crank pin
which could be met by disconnecting the disabled engine
and by running the other alone, would, in the case of the
tandem engines, lay the fan idle and stop the pits until

the damage was repaired.

T/ie Fan.

The chief points aimed at in designing the " Indestruct-

ible" Fan were (I learn from the makers) to produce a
ventilating machine which should obtain a high percent-

age of useful effect without the great weight, unwieldy
dimensions or expensive foundations of the large direct

driven fans, and which should at the same time possess

the strength, rigidity and durability of the smaller fans,

whilst avoiding their high speed and consequent fre-

quently heated bearings.

Ths construction of the fan, which is 24 ft. diameter
and 8 ft. wide, and is built up exclusively of iron and steel,

is as follows :

—

There are two strong cast iron bosses. These bosses
are carefully bored out and made a good fit upon the fan

shaft, and are further .secured to the shaft by means of
steel keys. The bosses extend lengthwise jon each side

towards the journals, thereby distributing the weight of
the fan over a considerable portion of the fan shaft.

Between the bo.sses are placed two discs of steel, of
uniform thickness, bored in the centre to fit the fan

shaft.

The bosses, where they come in contact with the discs

are turned on the face.

Each disc is in halves, the joints being placed at right

angles to each other. By this arrangement the two discs
form one disc of considerable strength, much lighter but
stronger, than if the disc were in one solid plate.

Between tlie two discs the iron arms of the fan are fixed
" sandwich-like," and are grip[)ed tightly by them. These
arms extend from near the axis of the fan to its periphery,
being supported half-way by the discs.

The two bosses are secured together by nieans of turned
bolts passing into carefully rymered holes ; the bolts being
lock-nutted, and as these bolts pass through both the
discs, the bosses and the fan-arms, the whole structure

becomes specially strong.

In the small spaces between the discs which are not
filled up by the fan arms, there are inserted annular plates.

The whole portion outside the boss is then securely rivetted

together.

Angle irons are rivetted to the fan arms where they
extend beyond the discs, to these angle irons the vanes,
eight in nundjer, are firmly secured, the cross section of
the arm and vane together being like the letter T, thus
forming a beam of great strength and rigidity. The top
of the T representing the vane and the surface pressing
against the air. The vanes which spring tangentially

from a small circle concentric with the fan shaft are curved
longitudinally to the arc of a circle of a certain radius and

are cut away from the edge of the inlet to the fan shaft

minimise central resistance.

The main bearings of the fan are placed in the two
inlets of the fan chamber, the distance inside the bearings
being only 8 ft. The outer bearing being placed just

outside the rope pulley upon the fan shaft. The latter

bearing is made with adjustable brasses so that the wear
produced by the tension of the ropes may be taken up.

The pedestals are cased all ronnd to prevent access of
dust to the bearings.

It is very necessary to ininimise the slipping of the air

between the .sides of the vanes and the walls of the faa
chamber as far as practicable. The vanes being strong
and of iron cannot be brought close to the walls, as in the
event of any side movement of the fan on its bearings the
vanes might " catch " and be injured. This clearance is,

therefore, made up by attaching strips of pliable hoop
iron to the sides of the vanes.

The method adopted for obtaining constant lubrication

of the fan bearings is worthy of notice. An eccentric
upon the crank shaft of the engines actuates a small pump
which delivers oil from a tank beneath the floor of the
engine-room into one fixed high up against the wall.

From this latter tank the oil flows by gravity through
pipes communicating with each of the fan bearings, and,
after lubricating the journals, is collected by cups fixed to
the sides of the pedestals and conducted to the lower
tank. Here it is filtered by passing through a sheet of
copper gause, and is again pumped into the upper tank.
Constant lubrication is thereby secured, the bearings
practically running in a bath of oil. The consumption of
oil is 4 pints per week for the three bearings.

The fan is fitted with the Walker anti-vibration shutter.

The history of the invention and introduction of this

shutter (for which I am indebted to the makers), is very
interesting.

About 1 886 Messrs. Walker constructed and erected
three Guibal fans for ventilating a portion of the Metro-
politan and District Underground Railway.
Those who have had experience with Guibal fans will

be aware that as each l:)lade or vane passes the lower
edge of the shutter a pulsatory action takes place. When
the fans above mentioned were set to work the pulsation
or vibration of the large volume of air discharged was so
great that it caused a corresponding vibration of the
wimlow sashes, doors, &c., of the surrounding buildings,
and this was so unpleasant that the professional men and
others near obtained an injunction against the railway
company compelling it to stop one of the fans. The work
by this time was out of the makers' hands and thjy only
casually hc.ird what had taken place, learning, also, that
in addition to this injunction anothtr was threatened in
the case of the second fan, and that the railway company
had thus far escaped the enforcement of this threat by
agreeing to run the second fan at a few short stated inter-

vals only during the day.

In considering the case it occurred to the makers to-

incline the lower edge of the shutter instead of making it

parallel with the axis of the fan, by which means it was
thought that the waves of air might be broken up or at

least reduced. It was, however, ultimately decided to
make the shutter like an inverted V, and this was found
to be completely successful.

Having thus explained the history of this invention and
its utility in rcn.oving \il)ration ami cniise'|Ufnt noise, we
now cunic to a still more inipoi tanl aiK antage lo be gain-
ed by its ai)plicalion. P2x[)ei iciice in the working of
Guibal fans proves that fan shalts, even though made
unusually strong in proportion to the horse power trans-

mitted through them, fref|uently break. In Belgium, the
birtlqilace of the Guibal fan, the average life of the shafts
is found lo be from twelve to fifteen years. Tlie breakage
of fan shafts, and the loosening of bolts and rivets in fans
generally, are to be attributed to the excessive viliration

hitherto inseparable from their working. This vibration
is caused by the too abrupt cessation of the delivery of the
air from the fan vanes or blades as they |iass the opening
to the chimney, and for this the shape of the regulating
shutter or slide is responsible. The upper part of this
opening, formed by the shutter, as hitherto constructed,
has a line parallel to the tips of the fan vanes, and as the
lan revolves these lines become identical ; the delivery
of the air is as a consequence abruptly terminated.

Whilst discharging the air, the pressure is against the
front of the vane, but immediately the vane enters the
fan casing the load upon it is suddenly removed, and the
pressure, owing to the vacuum within the casing, is

instantaneously reversed, and a rebound upwards of the
previously depressed blade takes place. The effect is.

communicated throughout the whole of the fan and to the
shaft also, and as each blade represents a powerful
lever, the momentum of the blow or jerk becomes
serious on reaching the shaft and a dangerous tremor or
vibration is set up.

As an illustration of the effect of this action let us take
the case of a fan constructed strictly on Guiba! principles
and upon which experiments were made some time ago.
In these experiments readings were taken from a water
gauge which was attached to the tan casing at intervals
from the centre to the periphery, above the shaft. At
the centre the water gauge indicated 3 inches, but near
the outer edge or periphery it was half an inch. The fan
was 24 feet diameter and ran at 80 revolutions per minute.
Taking the average water gauge over the surface of the
blades at inches it would represent a pressure of 7'8
lb. per square foot or a total pressure on each blade of
nearly 500 pounds. Assuming the centre of the blade to

be the centre of the load, the distance from the centre of
the load to the centre of the fan shaft would be approxi-
mately, 9 feet. Taking the Work of one day of 24 hours^
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the fan running at 80 revolutions per minute :—eight

blades, by 80 revolutions, by 60 minutes by 24 hours=

921,600. This product represents the number of times

in a single day that a weight of, at least, 500 pounds is,

as it were, instantaneously removed from the blades and

the shock resulting from the removal is transmitted to the

fan shaft. The shaft is thus in a constant state of tremor,

and sooner or later reaches its elastic limit. The

consequent injury to the general structure of the fan is

obvious. The Walker anti-vibration shutter as attached

to the fan at the Park collieries removes this evil by

-effecting a perfectly gradual change in the pressure

referred to, and so governs the discharge of the air as to

cause it to pass, without objectionable eddying in a con-

tinuous stream from the fan vanes into the chimney,

instead of intermittently, and without the pulsatory

-action described.

The shutter is constructed in sections, any of which

can be removed for the purpose of adapting the area of

the opening to varying duties of the fan.

The fan is suspended eccentrically in a volute or spiral

chamber.
In the experiments, the results of which are given in

the annexed tables, elaborate precautions were taken to

avoid error. Each airway was divided by wires into a

number of similar and equal parallelogrames, and the

calculations are based upon the average of several

measurements in each parallelogram. The anemometer

iised had been sent to the makers for adjustment for the

purposes of these experiments. A competent person

remained in charge of the engines to ensure a constant

speed being maintained. The end of the water-gauge

tube was fixed at right angles to the current, about half-

way between the fan inlet and the pit, and was enclosed

in a box filled with cotton waste to avoid false readings

through fluctuation of water in the tube. The water-

gauge readings were also checked at several points in the

fan drift, and found constant.

In the experiments made to ascertain the coal and

steam consumption, indicator diagrams were taken from

the engines once in each hour, other observations being

taken every half-hour. The results given are the average

lesults yielded by an experiment extending over six

hours.

The feed water passed through a Green's economiser

Tjefore reaching the boilers.

The steam was generated by two Lancashire boilers,

each 30 feet long by 8 feet diameter.

The fuel used was slack from the Wigan Nine-Feet and

"Wigan Four-Feet mines.

In comparing the relative merits of the fan with the

furnace as a ventilating appliance, the advantage is,

without doubt, largely in favor of the fan. It is not

uncommon for a furnace to consume 50 pounds of coal or

•even more per horse power per hour, in the air at the

bottom of the upcast pit, whilst the tables annexed shew

that by the employment of a fan the fuel consumption

need not exceed 475 pounds per horse power per hour,

in the air at the upcast pit bottom. In addition to this

the fuel burnt at a ventilating furnace is usually of

superior quality, and therefore of greater value than that

burnt under steam boilers.

The ventilating power of a furnace is limited, and

when that method of ventilation is employed, in addition

to the danger of introducing fire into a mine which may
give off large quantities of inflammable gas, and the risk

of setting fire to adjacent coal or other strata, trouble

constantly arises from the corrosive action of the products

of combustion upon shaft fittings and tubbing, also from

•collapse of brick-work and leakage of tubbing owing to

contraction and expansion due to the wide range of tem-

perature in the shaft. This leakage has in some cases

been so great as to reverse the air current by the cooling of

the shaft, and the momentum of the falling water.

The smoke and fumes are a source of great incon-

venience where the shaft is used for winding coal, and

this is especially the case where the shaft has to be

utilised for the descent and ascent of workmen.

Mr. J. Unsworth proposed a hearty vote of thanks to

Mr. Higson for his very valuable paper, in which he was
-very much interested. Perhaps it was only reasonable he

should be, inasmuch as he had no practical knowledge of

the working of fans and consequently he had listened to

him with very great attention. He was quite sure he had

made his points very clear, and had done his work well

and was entitled to their thanks.

Mr. J. Dean, in seconding the vote of thanks said he

had had to deal with a similar fan at the Broomfield pit

and he could endorse everything Mr. Higson had said

about the satisfactory working of it. It was a strong fan,

-economical, and certainly non-vibrating. He did not

think they could hear it 30 yards from the place. He
should like to ask Mr. Higson if he had had much
experience with regard to the tightness of the rope

gearing ; they found that when the ropes were put on

taut, according to the makers' wishes, they were very

much troubled with them coming out of the grooves and

$;etting broken. They had had two ropes broken. They
had lengthened the ropes and given them from three to

four feet of bag and they ran as steadily as possible.

The Chairman, congratulated Mr. Higson on his

paper, and said : He had been a member of the Society a

good many years and he did not remember hearing a paper

from a mining point of view which he considered to be a

better one. He thought it was more especially useful

BOW that so many people had it on their minds to change

their system of ventilation from furnace to fan, and those

members who were thinking of doing so must be very

grateful to Mr. Higson for his paper.

The motion was passed with applause.

Mr. Higson said he was very much oblighed to them

and as to Mr. Dean's question about the ropes, they

had found exactly the same difficulty, when the ropes were

very tight they did not work satisfactorily. It was only

when they had been running some time and had become

slack that the jumping out of the grooves ceased.

Mr. Dean asked what was the size of the shaft the

ventilation came up.

Mr. Higson : 14 feet 6 inches diameter.

Mr. Thos. Grundy asked Mr. Higson as to his

experience in the thickness and construction of the walls

of the fan chamber. They were putting down a large

fan ; and had noticed that the footing of walls, as given

by the makers, had not proved sufficient, owing to the

damp weather, he fancied, the water had acted upon it and

the wall had given a little bit. When he mentioned it to

the makers they suggested chipping the bricks off; but

that did not suit his idea, because they had put the very

best bricks in they could, to form the casing of the fan.

If he was informed rightly, he believed considerable

chipping had had to be done in connection with other

fans. He would like to known what kind of bricks were

used inside the chamber, and what were the means of

carrying the rain or storm water from above the top

casing of the fan.

Mr. C. M. Percy said he had no doubt in his own
mind that furnace ventilation was a thing of the past and

ought to be, and that fan ventilation was much more

efficient ; but the difficulty was in getting to know which

was the best fan. They heard of such startling results

—

sometimes the efficiency claimed was more than 100 per

cent.—that really practical men were bothered what to

do ; and whilst he was exceedingly glad that that paper,

which was a very valuable one, had been read, he

thought the discussion would more likely be of a searching

character, and effect more good if it took place at a

meeting after the paper had been printed and distributed.

He joined in the congratulations to Mr. Higson. He
might say that, at times, papers were not prepared with

suflcient care. Papers ought to be prepared, first, to

maintain the reputation of the person reading them, and,

second, the reputation of the Society before which they

were read. Looked at from these two points, Mr.

Higson had set an excellent example, and had increased

his own reputation and not lessened the reputation of the

Manchester Geological Society.

The Chairman asked Mr. Higson to tell them what

was the amount of coal in bulk used by the fan, and the

amount of coal in bulk used by the furnace, when he made
the comparison, assuming the two to be getting the same
quantity of air. The Chairman went on to say that the

question of fan and furnace was a very important one,

both from a safety and also from an economical point of

view. Where they had a fan they were able from the

fact that they could manipulate it so easily to deal with

dangers they could not overcome where they had a fur-

nace. If they had a fire underground they could deal

with the ventilation at once with a fan, but with a furnace

they were perlectly helpless. With regard to the shaft,

if they had a furnace it was difficult to examine it, and he

imagined the ropes suffered very much, which must be a

great drawback. If they had a fan they could examine

the shaft and the ropes did not suffer in the same way.

If Mr. Higson was correct in his statement as to the con-

sumption of coal, there could be no question which system

of ventilation was the most economical. During the last

10 or 15 years fans appeared to have made great headway
more especially in the northern districts, and in Lanca-

shire they had made some steps in the right direction.

They had a great many good fans, and he thought most

of their large collieries were now thinking of changing

from furnace to fan, but there were always a great many
people whom it was difficult to get to make any improve-

ment. There were two or three classes of colliery mana-
gers, and also of colliery owners. He found there was a

class of colliery owner who seemed to love to see a huge

black cloud of smoke coming up the pit. He did not

know why it was, but he (Mr. Hall) thought he fancied

it showed there was somebody below who was very busy.

He often went to the extent of loving to see about his pits

broken boxes, iron, and machinery, and he seemed to

think it was a sign of energy on the part of his manager.

It was a sign of energy in a certain direction. He loved

to see the men and women employed on the pit bank ex-

posed to a hurricane of rain and wind, and seemed to

think it Hardened them, and that it was a proper thing for

colliery people to submit themselves to. As to the mana-
gers he personally tried to make the meeting at Wigan a

good one. Whenever he met a colliery manager he asked

him to come to the meeting. Some of them came, others

looked at him with a kind of supercilious smile and passed

on. He thought they were the losers and not those wno
attended. He was sure if any colliery manager in Lanca-

shire had been there that afternoon he would have been

interested in the paper which had been read. He did not

know what steps one ought to take to get rid of that feel-

ing of opposition to improvements. There was that feel-

ing of opposition to improvements on the part of colliery

managers and also of owners, but he did not quite see how
they were to get over it. If one could hope to get them

to join this Society, possibly it would be the right course,

and before he sat down he should like to say a word about

the support accorded to it. In the North of England

nearly all the colliery owners subscribed to or became

members of the Mining Institute, not possibly with the

intention of attending the meetings, but simply to give it

their support from a monetary point of view ; whereas in

Lancashire they had very few of the owners subscribing.

He thought it would do great good if the owners would

help the Society in that way, and although some of them

might look down upon it—some of them he was sorry to

say looked down upon that mining school and anything

that was technical—but as far as he could judge their

managers by attending these meetings would gain some

knowledge which would eventually save the owners'

pockets.

The motion was then put to the meeting and was

heartily adopted.

Mr. Higson, in reply, said that with regard to the

comparison of the results from the furnace and the fan, he

might say they had not got a furnace at Messrs. Stone's

collieries, but he had made enquiries and obtained the re-

sults he had quoted. Some were so startling that he was

afraid to produce them. They had had no difficulty in

the foundation of the fan race, and they used ordinary

machine-cut brick.

Mr. Tonge said it was well known that the work of

furnaces in mines varied proportionately with their depths

;

those at great depths giving far better results than those

near the surface. In comparing the work of the fan with

that of certain furnaces, Mr. Higson had not stated any

depths, and so they could not form an accurate or definite

judgment. However, he was not speaking at all in

favour of the furnace ; and he trusted when the time

arrived for the paper to be discussed there would be a full

meeting, as no more important subject could be discussed

in connection with mining.

The discussion was then adjourned.

A vote of thanks to the Chairman closed the meeting.

Coal Tar Pitch— Its Uses and Future Market*

By Mr. R. Watt.

Coal tar pitch twenty-five years ago was comparatively

a new factor in the commercial world. It was almost un-

known. Whenever pitch was mentioned, the mind of the

merchant or manufacturer reverted to the pine tar product

of North and South Carolina. Even the gas companies

of the United States were ignorant of the commercial

value of tar. Instead of turning it into a source of revenue

their main object was to dispose of it in a way that should

not pollute the rivers or streams near the works and cause

a public nuisance. Consequently they wasted millions of

gallons of tar which, if turned into pitch and the avenues

of uses had been opened to it, would have largely aug-

mented their revenues. As a result of this lack of fore-

sight, consumers not being educated in its uses, they were

limited to the use of pine tar pitch and resin for roofing

and other purposes. When pitch was placed on the free

list foreign pitch was reduced in price, and came into

general use in this country, largely owing to its cheap-

ness, but it was often of such poor quality that it was

unavailable for many of the functions of pitch. The
cause of this poorness was obvious. Foreign producers,

who were also little instructed in the advantages of pitch

in its various lines, did not regard their product of

much importance, and thought that anything would suit

so long as it was called pitch. They distilled the tar mainly

for the resultant oils and chemicals, and pitch with them

was only a by-product of many impurities. It was usually

hard and brittle, and contained many foreign substances

which were detrimental to its utility. Its importation,

however, brought pitch into more general use by reducing

the price of what pitch was manufactured in this country.

Now, while this result curtailed the revenues of the gas

companies engaged in the production of coal tar, it also

stimulated them into better appreciation of the commercial

worth of the product. The tar distillers revised their

methods of manufacture, and sought to meet the iiecessi-

ties of the growing market. Instead of treating pitch as

a by-product as many of their European competitors still

do, they now djstilled the tar solely for the pitch, and

looked upon the resultant oils and chemicals as the by-

products of secondary interest from a commercial point of

view. Owing to this change of front on the part of the

distillers, the coal tar pitch of the United States takes

first rank in the market. It is free from the impurities of

the imported article, and therefore better adapted for the

various purposes for which coal tar pitch is now used.

In this brief paper I need only call attention to a few

of the leading uses of coal tar pitch. For roofing pur-

poses it is unsurpassed, and in general vogue in all our

large cities. Its superiority over tin and iron roofs is

everywhere admitted. During the past fifteen years it

has become the principal factor in nearly all the prepared

roofing on the market. A combination of pitch and felt

resists the action of water much lo ger, and is more

durable than any other class of roofing material ; and,

what is of equal importance, the cost of such roofing is

one-third less than roof of tin or iron. It moreover makes

a much safer roof in the case of fire. While the metal

aoofs disjoint and fall to pieces from the action of heat,

rnd thereby add to the intensity of the fire, pitch roofs

fall down bodily and tend to smother out the flames, and

in this respect effect a much quicker result than thousands

of gallons of water.

In street paving the advantages of pitch have frequently

been demonstrated. In many cities specifications call for

from lo to 20 per cent, of refined Trinidad asphalt added

•Abstract of a paper read before the Ohio Gaslight [Association,

Columbus, Ohio, March 21, 1894, with discussion thereon.
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to pitch or cement employed in paving ; but this clause is
,

rarely complietl with. Practical men know that the ad-

dition of this asphalt is more of a detriment fhan a benefit

to the pavement, and they condemn and reject it, even

when set forth in the specifications. City authorities, as

well a* contractors, know that block stone pavements are

not satisfactory or durable unless pitch has been used for

tilling the crevices or cementing the blocks together.

Years of costly experiments were needed in many inst-

ances to substantiate this fact ; but to-day pitch filling is

r^arded as of the utmost importance, since pavements so

treated are more lasting and
,
less subject to ravages of

water than those which have been laid without pitch as

cement and filler. Indeed, pitch pavements are practi-

cally impervious to water, and accordingly escape its

corrosive or undermining effects.

But there are other and equally important avenues for

the employment of coal tar pitch. It enters extensively

into the manufacture of carbons for electric lighting.

Vari'-ius substitutes for pitch have been tried, but none
have thus far proved successful. In Germany it is used

in the manufacture of pipes for the conveyance of cold

acids in chemical works, and also for lining acid holders.

Underground pipes for 5as or water are coated with pitch

to prevent rust and corrosion. Boat bottoms are pitched

to preserve the timber and give a smooth surface. The
wooden pipes, manufactured in Michigan and New York,
are made more useful and durable by their pitch coating.

Another important use for coal tar pitch has been
found in the manufacture of patent fuel. This fuel is

made of hard and soft coal dust mixed with to per cent,

of pitch, and pressed into egg shaped pieces. Its popu-
larity for family and manufacturing purposes is already
so pronounced that factories for its production are con-
templated in various sections. This industry will un-
doubtedly give great impetus to the pitch market. Even
the dust and screenings of the mines can be converted
into as valuable a fuel as hard coal ; while many grades
of western coal can be rendered bituminous by the use
of pitch as a binder. All- the indications are that the
demand for the new fuel will go on increasing. In
England its manufacture and sale has already reached
large proportions.

Owing to the manufacture of gas from petroleum pro-

ducts, of late years the supply of coal tar has diminished.
A quantity of pitch obtained from gas tar derived from
petroleum products has been used for paving and roofing
purposes ; but the large percentage of water in the tar has

\ rendered it very difficult to handle. While the pitch
made froni this tar is not so good as genuine coal tar

pitch, yet the cheapness of the tar has forced it into the
market as a substitute for many purposes, with fair success.

The expanding market, as well as the revenue from the
production of pitch, ought to stimulate the production of
coal tar, and tend to the diminution of gas making from
petroleum. Whe i the gas companies fully realize the
conditions of the market, they will no doubt govern them-
selves to meet those conditions in the most profitable
manner. Besides those already referred to, there are
hundreds of avenues, some of them individually small, but
large in the aggregate, for the consumption of pilch.
Indeed, taken altogether, the outlook for this valuable
product of co.il tar is very promising. With the increas-
ing demand for felt roofing, the growing popularity •>(

brick for paving, where pitch will in time l)e universally
used for filling, the em|)loyment of granite block for pav-
ing with pilch filling, the extension of electric lip;lii,

causing a larger demand for carlx)ns, and the expanding
consumption of the new fuel, to say nothing of the many
minor avenues of use, the producers of coal lar pitch cer-
tainly have every reason to expect a bright and profitable
market. ^

Discussion.

.Mr. Somf.rvii.lf,, in the discn.ssion which followed the
reading of the paper, referred to the excellent result
obtained at Peebles, in .Scotland, where there is a plant
getting 14,000 feet of 22-candle gas out of a ton of tar,
and 13 cwi. of coke, averaging 0 96 carbon, which is

eagerly bought up by brassfounders and others. He thought
that was the proper thing to do with the lar. Were he
constructing a new retort house, he would have some
means for the tar, as it comes from the hydraulic main, to
gel into a still and have the oily matter distilled and go
into the hydraulic, and the residue drawn off as pitch

;

and just put the oil and hydrocarbons into the gas, where
they belonp, and where ihey are worth more than any-
thing else, and sell the pitch, as pitch, right from the
works.

Mr. Miller, referring to the paragraph which says
" a quantity of pitch obtained from gas lar, derived from
petioleum products, has l>een used for paving and roofing
purposes

; but the larger percentage of water in the tar
rendered it very difficult to handle," stated that, as the
result of a number of experiments, he had found that if

the separator was kept hot—at about 140 to 150'—no
difficulty would be exjierienced in separating the water
from the foam.
Mr. Somerville, rising again, said there was at pre-

sent a large demand for water gas tar, which was used for
making a perfectly pure asphallum. No difficulty was
experienced in eliminating the water from ibis tar. The
asphallum was use<l in the production of a deodorised
^per. A sheet of paper dipped in it, he stated, became
odorless, and therefore more valuable for some purposes.
Mr. Holmes -I would like to enquire whether there
very much by-pro*luct, in addition to the pitch, that is
red from the distilling of the tar ? I infer from what
l)een said, ih-.t it uill take about five barrels of lar to

make a ton of pitch. That is, there is something like 35
per cent, deterioration in it, and it strikes me that this is

overestimated, unless there is some by-product to realise
upon it.

Mr. Watt -The by-products are the light and dead
oils. The dead oil is not worth quite so much as the tar.
The price of dead oil has been demoralised somewhat
owing to the amount that has been imported of a poorer
quality than could be produced from the tar in this
country.

The President—The dead oil is worth less per gallon
than tar ?

Mr. Watt—Yes sir. The lamp black manufacturer^
use it largely for producing different kinds of blacking.
The President—Is it valuable for fuel ?

Mr. Watt—Yes, it can be used for that. It produces
a stronger heat if used as a fuel ; it is better and stronger
than Lima oil. One barrel of dead oil for fuel purposes
will go as far as, at least, 15 per cent, more Lima oil.

Gold-Milling: at the North Star Mine, Grass
Valley, Nevada County, Cal.

Bv Emile Rector Abadie, Gr.-iss Valley, Cal. *

The picturesque little mining town of Grass Valley,
nestled in the foothills of the Sierra Nevada mountains,
at an altitude of 2,500 feet, has been for 43 years the
scene of uninterrupted activity and prosperity, as the
center of a mining district which was intimately associated
with the pioneer days of California, and the discovery of
gold by James W. Marshall, in El Dorado county, in

January, 1848.

Although placer-mining was inaugurated in Nevada
county as early as 1848, the first quartz ledge was not
located until the summer of 1850. Discoveries made on
Gold Hill and Massachusetts Hill increased the excite-
ment in quartz mining, and hastened the erection (during
the same year) of the first mill operated in the State.
At the close of 1864, the district had produced

$23,000,000 in gold, and all the well-known properties
of to-day had been discovered and worked. The Eureka-
Idaho, the North Star, and the Empire mines were in
active operation ; and to-day we still find them equipped
with large crushing plants, operating 80 per cent, of all

the stamps in the immediate Grass Valley district. Of
the mines just named, the North Star possesses the most
recently constructed mill, a description of which, the
writer believes, may prove of interest to members of the
Institute engaged in the milling of gold ores.

During the year 1886, operations at the Nor'h Star
mine (the property of the North Star Mining Company)
had reached such a stage of development that the neces-
sity of a crushing plant at the mine became imperative,
and early in October the erection of a 30-stamp mill was
in progress. The building designed to contain 40 stamps
was speedily erected ; and within sixty days the large
structure was under cover.

Late in February, 1887, the mill was in readiness, and,
upon the completion of the water power system, then
being introduced at both mine and mill, the crushing of
ore was commenced March 15, 1887.
The local topography presented most favorable con-

ditions for a mill site. At a distance of only 142 feet
from the landing floor of the main incline of the mine, it

was found possible to discharge the ore at a vertical
height of 67 feet above the projected concentrator floor.

During the construction of the mill all mining operations
continued uninterruptedly, the ore extracted being
crushed in leased plants one mile distant.

From the numerous slopes, the ore is trammed to the
main shaft, which has now reached a depth of 2,400 feet,
with an average incline of 20°. The shaft is well
equipped with a double track-way, over which 140 cars
can be delivered to the surface in 9 hours, actual running
time. One man on each shaft delivers the quartz to the
mill and waste to the clump.
The ore, as raised from the mine, is delivered in mine

cars, containing a little over 13 cubic feet each ; three
cars making 40 cubic feet, or two tons of ore. Sorting
on the surface is not resorted to ; underground, however,
the custom of " stripping " the ledge in situ insures for
the mill a clean product, generally free from diabase (the
enclosing rock).

On passing into the mill the ore is discharged over
grizzlies, placed at the top of long ore bins. There are 8
fine ore bins, one for each battery, of 5 stamps, each
provided with a grizzly 4 by 12 feet in size, set at an
angle of 40'. The 3 by ^ inch l»rs are placed on edge,
2 inches apart. These grizzlies simply classify the mine
ore into fine and coarse. The former drops through the
grizzly directly into the fine ore bin, from which it passes
through a gate, supplying the automatic feeder, which in
turn supplies its own particular battery. Meanwhile, the
coarse ore is delivered over the grizzly into the coarse ore
bin, from which it passes through a gate into one of the
th ree rock breakers. From the breakers it drops as
" fine " into the fine ore bin, mixing with the mine fine,
and passing on into the ore feeders as above described.
The ore thus passes, by gravity alone, from the dump-

ing floor to the automatic feedcrs. One man on the day
shift operates the rock breakers to crush the accumulated
coarse ore delivered from the mine. The breakers (im-
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proved Blake, 9 by 15 inches), run intermittently, aggre-
gating not over 7 hours' work during the 24.
From the automatic feeders the quartz is delivered into

the batteries for stamping and amalgamation. The free
milling character of the material demands only the sim-
plest methods of amalgamation and concentration for the
recovery of its gold contents. The pulp discharged
through the battery screens flows over silver plated copper
amalgamating plates to concentrating machines beyond,
passing thence for further treatment in pans, or escaping
from the mill direct as tailings.

The mill contains 40 stamps, weighing, when newly
shod, 875 pounds each. The stamps drop 7 inches eighty-
six times per minute. The shoes (steel exclusively used),
weigh 159 pounds, and the remaining 716 pounds of the
stamp are distributed as follows : stem, 358 pounds

;

stamp head, 228 pounds ; tappets, 130 pounds.
The life of a steel shoe averages 130 days, and it crushes

during that period 260 tons of ore. The weight of the
shoe, when removed, will average about 38 pounds. The
very smooth and uniform wear observed on these shoes is

due in great measure to the use of cast iron dies.

The weight of the die when new is 100 pounds, and it

loses during a life of 70 days one-half its original weight.
The recent introduction of cast iron plates 2 inches thick,

has increased the life of the die to 80 days, the die, when
removed, weighing from 40 to 45 pounds. These plates,
two in number to each battery, fit snugly in the mortar,
forming a false bottom, upon which the dies are bedded
as usual. They serve a double purpose, prolonging the
life of the dies and decreasing the height of the discharge,
which ranges from an initial of 4 inches to a maximum of
6 inches.

Brass wire No. 30 screens and perforated No. o tin

screens are used excfusively. The latter screen is an ex-
periment, and thus far has given good results. The life

of a tin screen is about 30 days ; the cost, one-fourth that
of wire screens. At the North Star mill, in crushing

"3>9S5/^ 'ons of ore, the cost for screens has been
$0,008 per ton. Dies have cost $0,026 and shoes $0,056
per ton, exclusive of a rebate of cents per pound on
removed shoes and dies.

The recovery of gold is first made in the mortar, where
the amalgamation begins. Mercury is fed to the batteries
at regular intervals, the amount varying with the grade of
the ore crushed. At times, this amount has exceeded one
pound per battery, or a flask of 76^^ pounds in nine days.
Of this amount, however, 35 per cent, is recovered at the
fortnightly retorting of amalgam. There is, however, a
considerable loss of quicksilver, which, in treating

"3i955K of ore, has amounted lo $3,680.05 or
$0,032 per ton.

In the interior of the mortar, immediately under the
screen frame, are silver plated copper plates 4>^ inches
wide by 52 inches long. These plates, one for each mor-
tar, are bolted to chuck blocks fitting tightly against the
lip of the mortar. As the pulp is discharged from the
mortar through screens, it falls upon an outside battery or
splash plate i8 inches in width, covering the iron mortar
apron, which is bolted to the mortar and forms part of it.

The length of this plate is equal to that of the inside plate.

The apron plate, 48 by 58 inches, lies below the splash
plate, tapering to 24 inches and connecting with the three
sluice plates which cover the sluice 12 feet long and 24
inches wide. From the sluice, the pulp passes over
shaking tables, which have a plated surface of 10 feet by
48 inches, made up of two plates 48 by 36 inches and two-
smaller ones, each 48 by 24 inches.

The grades of the above plates are as follows : b.^J,tery-

and apron plates, I Yz inches to the foot ; sluice pjates,

\% inches to the foot ; shaking tables, i,V inches to the
foot. The natural tendency of the narrow sluice plates
to "scour" has always been objectionable, and in fitting

the more recently erected batteries with a line of plates,
the width of the sluice has been doubled. These plates,
eight in number, are placed side by side, and overlap
slightly, aggregating 15^ feet by 4 feet wide, the total

actual plate surface being equal to that of the narrow
sluice plates and shaking table plates combined. The
grade of these new plates is approximately uniform at I%
inches to the foot.

Two-thirds of all the gold recovered by amalgamatioa
is found in the batteries. The yield is, however, variable,
frequently reaching 75 per cent. Of the amount recovered
from the outside plates, the battery and apron plates will
produce 70 per cent., the sluice plates 23 per cent., and
the shaking tables 7 per cent. The average value of
amalgam from all .sources is about $7.25 per ounce, the
fineness of the gold bars is 856.
The batteries are cleaned up fortnightly ; the outside

plates, every other day, frequently daily, and, on rare
occasions, morning and evening.

In addition to the usual method of recovering the
amalgani from the plates, the writer introduced, several
years ago, the method of hot water " sweating," which
can be recommended for its simplicity, safety and excellent
results. The effect of simply pouring boiling water upon
the plates or immersing them (on the apron), is a source
of as much pleasure as surprise when the amount secured
from a poor looking plate is weighed. Notwithstanding
previous sweatings during the year, the December or
annual sweating at the North Star mill produced 1703
ounces amalgam from which 600 ounces gold was obtain-
ed, valued at $10,524.82.

Leaving the battery floor, the pulp is conveyed through
3-inch, pipes to the concentrators on the floor below.
Each battery of 5 stamps being provided with two ma-
chines, the full complement consists of 12 Triumph and 4
I'rue yanners. The latter machines are preferred, and
were introduced when the 10 additional stamps were in-
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stalled. The niachines are conveniently arranged on one

floor and readily overlooked by one man on each shift.

The ore crushed at the North Star mill contains about

4 per cent, of " salphurets." Their average value is

$i;3 58 per ton ; and they have yielded in seven years a

total product of $236,756.63. The concentrates are sold

to the local chlorination works.

From the concentrating machines the pulp escapes as

tailings, containing more or less gold, notwithstandmg a

high percentage saved of the ore value (reaching 94 per

cent, under favorable conditions). At the present writing

there is in operation a simplex rotary amalgamator, treat-

ing 10 tons of tailings per 24 hours. Results obtained

thus far have reduced the loss in the tailings 22 cents per

ton.

The mill is operated entirely by water power, and not-

withstanding a high rate per available horse power, the

cost of power per ton of ore crushed has not exceeded

$0.32. The water used has previously been utilized by

the Original Empire Mill and Mining Company under a

"head of 450 feet. At the North Star, the effective head

is 275 feet at the mill.

Electricity as a Motive Power in the Iron and

Steel Industries.*

By D. Selbv Bigge.

In accepting the invitation of the Council of this Insti-

tute to write a paper on Electric Power applications, the

author can only hope that, however unworthy his paper

may be in itself, it may yet be the means of bringing

forward a comparatively new subject in which consider-

able interest is being evinced by engineers at the present

time, and that, in this manner, the opinions of more

experienced men will be brought forth, and additional

light thrown on the subject.

During the past three years the author has been almost

exclusively engaged iri applying electricity in the form of

power to different mining and industrial operations, and

in the course of his work, has been struck with the vast

field which lies open to the application of electric power,

and the numerous branches of engineering to which the

new, and, perhaps, it may be said, coming power, is

applicable.

In taking for the subject of his paper Electricity as a

Motive Power in the Iron and Steel Industries, the

author will endeavour to trace out those branches of the

iron and steel industries in which electricity in the near

future may take a predominant part. It will be his

endeavour in the following pages to treat the subject as

far as possible from the standpoint of those engineers who

are connected with the daily management of iron and

steel works, etc., and not from that of a purely electrical

•engineer.

Electric power has been applied in this country h'therto

chiefly for the purposes of traction, or for carrying out

various operations in mining work, such as hauling,

pumping, winding, ventilation, drilling, etc., and its

chief advantages and characteristics in these branches are

now very generally known. All these applications, up

to the present, ha\ c come under the head of long distance

transmission, and there has been a general tendency on

the part of engineers to consider applying electric power

only in those cases where the power has had to be trans-

mitted a considerable distance. The author is particu-

larly anxious to draw the attention of engineers to what

he may term short distance transmission, or concentration

of power. Seeing that it may be considered as coming

within the scope of the iron and steel industries, ironstone

mines, blast furnaces, iron and steel works, engineering

shops, shipbuilding yards, the author will endeavour to

point out the cases in which electric power is applicable

to each of the above.

I—LONG DISTANCE TRANSMISSION.

Ironstone Mines—When transmitting electric power

over long distances it is necessary, in order to keep down
the cost of the conducting cables, to employ high tension

currents, that is to say, the generating dynamos are

wound to give off their power at a high voltage and small

current. It has hitherto been the practice in mining

work to convey the power at voltages of 300, 500 or 800

-volts. Electric power in this way may be transmitted

with a comparatively trifling loss to distances of several

miles in length. It was not long therefore before electri-

city found an opening in its application to various mining

operations, and especially to hauling and pumping. It

was the author's privilege some two years ago to apply

•electricity in the Cleveland mines for drilling purposes,

and since then these electric drills have proved themselves

in every way a thorough success, and their use is being

further extended into other mines in the district. The
voltage in the case of the electric rock drills does not ex-

ceed 300, as the power involved is comparatively small,

and the distances do not exceed one to two miles in

length.

In the case of ironstone mines situated at any great

distance from the main line, or in cases where a special

line has to be built to the mines, an electric plant could

he laid down, not only to operate the drilling in the mine,

pumping the water, hauling out the ironstone, but could

also be employed to generate current, at the same time
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for performing all the traction on the branch line. The

whole of this work could be performed by Current gener-

ated from a single engine and dynamo at the mine itself.

In the case where several ironstone mines are situated

in close proximity one to the other, a central power

station could be laid down, by means of which there would

be no separate steam plants situated at the different

mines, these all being replaced by electric motors, driven

off one main generating dynamo situated at the central

station. There is no difficulty whatsoever in carrying out

the winding, hauling, pumping, drilling and ventilating

arrangements at these mines electrically.

B'asi Furnaces—'^\\^x& may be some at this meeting

who may think that the author now proposes to work

blast furnaces Iry electricity. • He regrets, however, it is

not yet in his power to revolutionise the world by doing

this. He would, however, seek the aid of blast furnaces

in generating his electricity, and considers that, after a

water fall, a Cleveland furnace is the next best friend to

those desirous of generating electric power economically.

In many cases there are large amounts of waste gases

available from the furnaces. These are generally used

for firing the boilers- necessary for driving the blowing

engines, etc., but there is frequently a considerable

amount of waste gas left- over. It is with this waste gas

he would propose firing the boilers in connection with

the electric generating plant. The power thus generated

could be transmitted at a high tension to engineering

works situated at a considerable distance, and, if neces-

sary, transformed again to a lower tension for use in the

works. ;
'

At blast furnaces themselves there are not a great num-

ber of applications to which electricity could be adapted

for driving purposes, excepting perhaps in pumping

water from a neighboring river for condensing. The

mineral hoists could lie worked electrically.

From the few remarks above, engineers will easily be

able to see for themselves the cases in which electric

power is applicable at the mines and in connection with

blast furnaces.

2—SHORT DISTANCE TRANSMISSION AND CONCENTRA-

TION OF POWER.

Iron and Steel Works— short distance transmission

the author means the distribution of electrical energy for

the purposes of driving engineering works. As already

mentioned, there has hitherto been a tendency on the

part of engineers to consider electricity as applicable only

in those cases where the power has had to be transmitted

over a long distance. It is now necessary to consider

quite a different case, in which the power has only to be

transmitted over distances not exceeding 300 or 400 yards

in length, but in which area a multiplicity of uses may be

found for the application of electric power to driving vari-,

ous classes of machinery.

First of all, let the case of iron and steel works be

taken, and the classes of machines most frequently em-

ployed in these works be considered. These will be found

in a great measure to c'onsist of the following : Punching

and shearing machines, straightening machines, cold and

hot saws, drilling machines, planing machines, blowers,

overhead travellers, locomotive cranes, rolls, winches,

scrap breakers, etc.

In connection with iron and steel works there are fre-

quentlv found girder shops, filling shops, etc., in which

the machinery is driven through shafting and belting off"

one or more engines situated in the shop. In laying

down machinery of the above class it has almost invari-

ably been the practice, not only when the machine tools

are driven by separate engines, but also when they are

driven by belting and shafting, to make allowances in

these engines for very large losses, due to condensation or

leakage in steam pipes, or to friction caused in the belting

and shafting. It is a well known fact that the power

actually expended in performing the work on these various

machines is a mere fractional part of that transmitted

from the generating source. In those cases where the

machine tools have been driven Ijy separate engines, it

has been a regular practice to provide engines with cylind-

ers sufficiently large to compensate for any possible

losses which may occur through leakage, condensation,

etc. It seems generally to have been the practice in

engineering works to indicate the main driving engines,

but during the author's visits to some thirty or forty of the

principal engineering works in this country, he has never

been able to obtain indicator diagrams showing the power

absorbed by each steam driven machine tool in the works.

Although attention has been paid to the economy of the

main engines, the question of that in the small engines

driving these machine tools, and the conveyance of steam

has often been entirely overlooked, and an enormous

waste has been going on in this manner for years past.

With the advent of the electric motor this condition of

things was at once changed. Every electric motor may

be said to be a self-indicating machine in itself, in that the

power which it absorbs can be immediately detected

through the readings on the ammeter and voltmeter pro-

vided in connection with the motor.

The following are results of experiments that have been

recently carried out by the author, in conjunction with

Mr. H. Panton, on the actual power absorbed by various

machine tools in doing their work. The figures are ex-

tremely interesting, as showing the very small amount of

power absorbed by the diff'erent tools when doing their

work :
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The author now wishes particularly to draw the

attention of engineers to the concentration and dist ribution

of power in works by means of electricity, and in order

to fully demonstrate his ideas on this subject he has had two

diagrams prepared, one showing the various cases of

power transmission one meets with at an old works, and

the other showing the way in which these works could be

remodelled, !^nd what savings could be eff"ected by a

judicious application of electric power. Of course the

works represented above are purely imaginary, but it will

be found that almost any works will contain some or

other of the examples of power transmission depicted on

this plan. The plan contains examples of power trans-

mi.-sion met with in iron and steel works, engineering

shops, shipbuilding yards, etc. In the case of the old

works there are examples: I. Of a large number of

scattered steam engines ; 2. long lines of shafting and

belting in the various shops ; 3. considerable lengths of

steam pipes ; 4. separate and scattered groups of boilers

;

5. low pressure steam ; 6. old or uneconomical engines,

especially in the smaller sizes ; 7. intermittent character

of the work.
Turning back to these cases, it is very evident to all

engineers the great economy which would be realised if

all these scattered engines could be concentrated in one

large and highly efficient engine. The amount of coal

taken per unit of work done would necessarily be very

much less, and in replacing these engines by electric

motors the services of a large number of men could be

dispensed with.

Taking the second case of shafting and belting, the

author thinks that few engineers really realise what is

actually lost in the transmission of power through long

lines of main shafting, counter shafting, pulleys, behs,

etc. The power lost has often been ascertained to vary

between 30 and 69 per cent, of the total power trans-

mitted.

In the case of long steam pipes, it is a difficult matter

to entirely prevent condensation, and one is always liable

to leaky valves and joints. With separate boilers, this of

course entails extra men to attend to the firing. With

low pressure steam, it is impossible to use the economical

class of engine one could do with high pressures. In

many large works the auxiliary engines are often found to

be of an uneconomical nature. The work carried out is

frequently of an intermittent nature, and machines which

should be stopped when not in use ar- left running.

The author will now proceed to demonstrate a manner

in which these old works could be entirely remodelled so

as to effect an enormous saving both in coal consumption,

wages, and upkeep.

The first thing to be done is to make a general survey

of the whole works, and to have as many engines in-

dicated as possible. W^here this cannot de done it would

be advisable to lay down a small temporary installation of

an engine and dynamo, with a motor which could be

transferred from one machine to the other, in order to

ascertain accurately the exact power absorbed by the
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machine in question. In this way an accurate opitiion

could be fornie<l of the amount of power actually required

for operating the different machines throughout the

works.
H.nvins: arrived at the total horse power absorbed by all

the scattered and outlying m.ichiner)', it is advisable to

divide this into, say, two units of power. If the total

power involved is looo horse power, thi> would mean

that it would lie advisable to have two units of 500 horse

power each.

The reason why so large a jwwer is selected as unit is

ihit in electric power installations the load diagram will

be found to be of quite a different nature to that of an

electric lighting station, which exhibits a more or less con-

stant rise and fall according to the linie of day, whilst the

load line in an electric power station is of a very different

and fluctuating nature, varying at times between a quarter

and full load, half load and full load, and so on. It is

necessary, therefore, both for simplicity in working and

for economical reasons, to have a steam dynamo capable

of giving out current for at least half the installation. It

would be necessar)- in the case of the five small machines

to keep them all running, even if the load was only 25

per cent, of the total, in case at any moment the load

should suddenly rise. This practice has been adopted

in nearly all large jx)wer installations on the Continent,

and the author cannot help feeling that it is the right

one.

In the case of works where waste furnace gases are

available, the evident site for the generating plant would

be in close proximity to these furnaces, in order that the

boilers of the generating plant might be fired by the waste

gases, the cost of the production of the electric current

being thereby reduced to a minimum. Should there be

no waste furnace gas available, the gener.Ating plant

should then l>e placed close to the main Ixittery of boilers

in the works, and if these boilers are of a pressure below

80 pounds, it will be found economical to lay down
entirely new boilers of say 150 to l8o pounds pressure.

Having settled on our site, the next question to be

decided is the form which the generating plant should

take. In the case of a unit as large as 500 horse power,

one out of three alternatives may be resorted to ; a com-

pound condensing Corliss engine running at 80 revolutions

per minute, with a niultijx)lar dynamo, built up after the

Continental fashion with the armature forming the fly-

wheel of the engine, may l)e employetl. Great cunfidence

may be placed in a plant of this de.scription, but the initial

cost is comparatively a large one, owing to the large

dimensions of the dynamo, and the slow speed at which

it runs. If this speed were doubled, and an engine

running at say 160 revohnions a minute taken, it would

be possible to employ a triple expansion marine engine

provided with condensing arrangements. .\ great reduc-

tion will l)e effected in the cost of the dynamo, and an

engine of this type should work with great economy. It

will be found necessary-, however, to provide this marine

engine with proper automatic exf>ansion and regulating

gear, owing to the variations in load and the neccssaity of

absolute steadiness in running. The third alternative is

Still further to increase the speetl of the dynamo, and to

employ an engine of the hi-.;h speetl type, similar to those

adopted in our electric lig iiing stations. These engines

would run at alx)ut 300 icvolutions jx-r minute, thereby

dijubling the previous speed of the dynamo, and again

reducing its cost. These high speed engines would be of

the triple expansion type, and provided with condensing

arrangements. Their consumption should not exceed 15

pounds of sleani per indicated horse jx>wer per hour. In

any case, the plant to be laid down should be of the

sieara dynamo type, that is to .s-ay, steam engine and

dynamo combined on one and the same bedplate, and

direct coupled.

Having taken a decision as reganls the generating

plant, it is necessary next to c msi.lcr the actual ap-

plication of the electric motors themselves to the various

machines, and the distribution of the power generally.

According to the character of the works, the main con-

ductors would be carried either overhead or in a culvert

underground, and, in order to keep down the cost, should

be, if possible, bare copper, uninsulated. As works

which have not a greater extension than 300 or 400 yards

in length are now under consideration, the voltage which

will \k employed will \ic of a low tension.

In this manner can not only the whole of the power be

run off the one single generating plant, but the entire

lighting, both arc and incandescent, of the works them-

selves. The author considers that the voltnge in such a

case should l>e 120 volts. If the distances arc too great

to allow of thiii, owing to the expenditure in copper, the

voltage could l>e increased to 500 volts. In iron and

steel works, however, the low voltage is for many reasons

preferable, as it is far easier to imiiUain a hii;h insulation

on a low voltage system than it is when a high voltage is

employed. In all cases where new n-achinery is ordered

for extensions or otherwise in the works, it would be pre-

ferable to embody the electric motor in the actual con-

struction of the machine tool itself In the case of old

works, this is hardly feasible, and the next best thing to

•do is to drive direct by belt on to the fly-wheel of the

machine in question. The motor itself, in the case of

mtchines having to start up against any sudden or heavy

Ifwd, should be of the .shunt-wound type, with the shunt

coils permanently excited off the line. Every motor

«.'TAdd l>e proviilcd with a starting and stopping resistance

-.s.'ch. I»y means of which the ciirrc-nl could only be

thrown gradually on to the machine, thus ensuring slow-

ness and steadint" in starting up, and avoiding any

adden rises ti( voltage in the magnet coils, owing to

inslantaneous breaking of the circuit. Every motor

should be enclosed with a suitable covering to protect it

from damp or dust, and should, if possible, be kept under

lock and key, only an authorised attendant having access

to the motors. The author has found the use of carbon

block brushes almost indispensable with motors, and
especially with those that have to run in both directions.

The oiling arrangements of every motor should be

perfect.

Supposing that the whole of the outlying machinery is

actuated by electric motors, and that motors have been

substituted for the engines and boilers on the overhead

and locomotive cranes, that the driving power in the

fitting shops and other places where shafting is employed

has been split up, and that separate motors have been

applied to the various counter shafts, the following are

the practical results which will have been obtained by

remodelling the old works on the lines described and

shown in diagram No. 2.

Coal Consumption.—The total efficiency of the new
installation, provided that the distances involved do not

excee<i 500 yards, should attain 75 per cent. The loss of

25 per cent, would be made up as follows :

—

Loss in main generating dynamo. . 7 per cent.

Loss in the mains 3
"

Loss in the motors 15
"

In many works where the engines are very much
scattered, it will be found that the coal consumption per

horse power of work turned out will amount from 8 to 15

pounds of coal and even more. Although a great reduc-

tion in the coal consumption will l)e effected through the

use of the improved class of machinery employed and

means for transmitting the power generated, there is an-

other way in which the coal consumption can be further

decreased, and that is by the instantaneous switching off

of the motors when not in use. Many of the outlying

engines in the old works will no doubt have been left

running when not actually employed ; and even when
not running a considerable quantity of steam may have

been escaping from them or from the steam pipes leading

to them. Unlike steam, the moment a motor is switched

off, electric current ceases to be generated, and the small

loss in conveying the power through cables instead of

steam pipes is a matter evident to every engineer. In

the case of the remodelled works, the coal consumption

at the end of a year's work will probably be found to be

om-half, or even less, of what is was previously, before

the adaptation of electricity.

It is advisable that in every case the electric lighting

of the works should be conibined with the power, current

for the lighting being obtained from the same generating

dynamo. In looking at a total coal consumption, it

must be remembered that the considerable proportion of

this goes towards the electric lighting. Previously the

works may have been lit either by gas, oil, or lucigen

lights. In the case of the remodelled works, the lighting

would be carritd out in the yards by means of arc lights,

in the fitting and engineering shops by means of inverted

arcs, and in offices and such jilaces where arc lighting is

not suitable, by means of incandescent lighting. The
cost of coal consumed iii producing electric light for the

whole of the works, should compare very favorably with

that of gas and oil lighting previously employed.

Wages.—The next point to be considered is that of

wages. It is evident that by the entire suppression of

the scattered boilers, the services of a considerable

number of stokers can be entirely dispensed with. This

is also the case with those steam engines which retpurc

an engineer to run them. It is also probable that more

men will have been employed in looking after the gas

and oil lighting, than will be required for the electric

light. The motors can be kept practically under lock

and key. .Should anything go wrong with them, this will

be at once indicated on the instruments in the engine

room, and an attendant can go from there to see what is

the niattei. The motors, therefore, in no way involve

the neces.sity of special attendants, and one man lo see

that they are properly oiled and the brushes set, is all

that is required. For powers up to 500 horse power, one

stoker, one engineer, and one electrical attendant, is all

that should be icquirecl at the generating station per

shift. It will therefore at once be seen, in comparing

diagram No. I with diagram No. 2, that the wages of a

large number of men could be entirely dispensed with,

owing to the a()plication of the electric system.

Upkeep. —We have now a further point to consider,-

and that is the question of upkeep of such an electrical

installation. The upkeep on electric power installations

which have already been running over three years,

involving the use of a large number of motors, arc lamps,

etc., has proved thai this can be safely estimated at some-

thing under 5 per cent, on the total capital expenditure of

the electric installation. No hard and fast rule, however,

can be laid down for the exact cost of upkeep, as this

must necessarily vary with 1 he different classes of works

to which electricity is applied. It is clear, however, that

the maintenance of bare copper conductC)rs must be very

much less than that of a large system of steam pijies,

lines of main shafting, ropes or belts, which have hitherto

V)een employed as a means for transmitting the power,

from the generating .source to the spot at which the ])owcr

is actually applied. The depreciation on the copper

cables should therefore be very small. As to the upkeep

of the electrical machinery itself, nearly everything

depends on the cleanliness with which this is kept. If

properly attended to, the only wearing parts requiring

renewal will consist of bearings, brushes, and commutator,

all of which can l>e replaced for a very small outlay.

These renewals compare very favourably with renewals in

steam engines.'^afting, gearing, etc. The cost of upkeq)

of a well considered electric power installation shoul

therefore be very low ; and, indeed, many proofs are

forthcoming that this is actually the case.

Control.—The author thinks that one of the most im-

portant features in connection with electric power

installations is the absolute check or control one has over

the coal consumption and running expenses at the works.

It is advisable, where possible, that circuits from all

motors or groups of motors should be taken direct to the

generating station, that on each of these circuits a separate

ammeter should be placed, which will indicate the exact

power taken by any of the machines at any time of the

day. With a little practice, the man in charge at the

engine room can tell from the various indications on the

measuring instruments almost exactly what the various

machines in the works are doing—whether standing idle,

or whether working up to their full power or not. By.

means of an automatic registering anmieter placed in the

main dynamo circuit, the total amount of power going off

into the works will be recorded on a card ; and the coal

consumption for the day having been kept, the cost of

production per unit of electrical energy can be ascer-

tained. Owing to the self-indicating nature of ekctrical

motors, in this and other ways, can a most perfect check,

be kept on the running expenses of the electric power

plant, and the slightest loss due to leakage or undue re-

sistence in any part of the electrical apparatus can be at

once detected and remedied.

Rolling Mills.— li is quite within the bounds of pos-

sibility that electricity may find a new opening in its

application to driving the lighter class of rolling mills.

The result, as far as economy in steam consumption is

concerned, would show a great saving on methods for-

merly employed. The saving would be arrived at in the

following manner : Instead of the present form of engine

used for actuating the rollers, which is necessarily of a

somewhat uneconomical nature owing to the work it has

to perform, and in which the cut-off is of a very imperfect

character, an engine could be laid down on the most

highly economical principles, working at a high pressure,

with three expansions of steam, aiul taking not more than

I yi pounds of coal per I horse power per hour. This

engine would be coupled direct to a dynamo of suitable

power, and the steam dynamo generator would be kept

running continuously. On each set of rollers would be

directly coupled an electric motor. The switching ap-

paratus would be worked by means of hand and foot

levers, almost in identically the same manner in wrhich

the steam is shut on and off existing rolling mill engines.

An electric motor may be considered as an elastic

coupling in itself, and provided that the power furnished

to it is sufficient, it will revolve when the necessary torque

has been obtained. The jar. however, would be further-

more reduced by mechanical methods of coupling, and

the wr ler do;s not anticipate any difficulty in being able

to obtain a motor which would resist such strains as would

be put upon it. The switching apparatus, however,

would require carefully planning out and constructing, in

order to withstand the rushes of current which would

take place through the apparatus, but heie again there is-

notfiing that cannot l)e overcome.

The main advantages, however, to be derived from the

electric system, would be the following :

—

1. The question of dead centres would be practically

eliminated. \t\ electric motor in itself, unlike a steam

engine, having no dead centre. The main engine driving

the generating dynamo being kept continuously running,

the "difiiculty of dead centres would be overcome there

als j, the result being that the total size of the engines

employed would be considerably reduced, as in the

present case it is necessary that either cylinder of a

rolling mill engin ' should be capable of starting the rolls-

from noihing 10 full load, in case one of the engines

should he on its centre.

2. Owing to this new arrangement of driving, a totally

different class of engine could be employed to what is now
used, and instead of using 7 to 8 pounds of coal per in-

dicated horse power owing lo its jniperfect cut-off, the

coal consumption should be reduced to l^i pounds per

indicated horse power.

3. A considerable number of sitiall mills could be

actuated in totally different parts of the works by means

of the one generating engine and dynamo, and would

thus save wages and upkeep over several smaller engines

scattered about.

4. The whole of the auxiliary etlgines retiuired for

working the live rollers, elevating, or tran.sverse gear,

overhead cranes, etc., could be replaced by electric

motors all worked oif the one generator.

5 Great economy in steam consumption owing to con-

centrating the production of the power in one spot, under

highly efficient conditions.

In speaking of the above ajiplications the author does

not, of course, refer to the heavier cl iss of rolling mills,

which absorb several thousands of horse power, but

firmly believes that as regards lb'.- lighter cla.ss of mills

there is a future for the ap|)l. cation of electric power, the

great advantages to be derivetl lieing the large economy

which could be effected in coal consumption and wages.

There is another point that should bs taken into con-

sideration when laying down an electric power installation,

and that is, the smldl size of the motors themselves,

which, owing to the rotary and not reciprocating motion,

only require light and inexpensive foundations. The
same thing applies also to the fouiulaiions required for

the central generating plant.

Engineering Works and Sliiphiiilding Yards.—The

same arguments apply to the application of electricity to

engineering shops and shipbuilding yards as have already

been cited. In shops .where the work is of a very inter-
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mittent nature, it would be an economy to drive the larger

machine tools by separate motors, and there is do doubt

that in the near future manufacturers of machine tools

will turn their attention to embodying the electric motor

in the actual construction of their tools. Where the tools

are of a lighter character, economy will result from doing

away with the main shafting, and applying motors, at the

intersection of this with the secondary lines of shafting,

and in other ways subdividing the power and running the

various -nachines, as far as possible, independently one of

the other.

The following table, calculated by Mr. Felix Melotte,

shows a very interesting comparison between the efficien-

cies, obtained on a varying load, of electrical and me-

chanical transmission of power :

—
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From this table it will be seen that the two systems of

transmission, which at first appear to be equivalent, be-

come very different as the load diminishes. Thus, when
only one-fifth of the power is developed, electrical trans-

mission still yields 47 '2 per cent., whilst mechanical

transmission has had all its power absorbed in the con-

stant frictional loss of 206 horse power.

In shipbuilding yards there are few machines that

cannot be run electrically. The whole of the machinery
usually found in the machine sheds, such as punching,

shearing, bending machines, etc., saws, wood-working
machinery, can all very easily be run by electric motors.

Owing to their light and portable nature, there is a con-

siderable opening for electric machines on board ships

during construction. Electric power can be utilised with
advantage for the drilling of ships' plates, temporary winch
and derrick crane work. The author understands that it

has also been successfully applied for planing wooden
•decks.

Results Obtained—There are few works in this country,

if any, that are solely actuated by electricity. The prin-

•cipal applications of electric power for driving works, up
to the present, may be found in the workshops of electric

manufacturers themselves, who have naturally had more
opportunities for investigating the advantages to be

•derived from electric driving.

In order to give some idea of results actually obtained

in the running of works for a considerable period, the

author will take some figures from electric power installa-

tions carried out in Belgium, which have now been run-

ning some three years, cases in which the entire works
have been actuated solely by electric power. This infor-

mation may possibly be of interest to the members of the

Iron and Steel Institute, who before long will be paying

a visit to Belgium. One of the first, and perhaps most
important, electric power installations that has been laid

down in that country, is that of the National Arm
Factory at Herstal, near Liege. It would be impossible

in this paper to deal with a full account of this installa-

tion. The .plant in the first instance consisted of a 500

horse power compound Corliss engine and multipolar

dynamo combined, the armature acting as fly-wheel of

the engine. The Arms Factory is solely and entirely

driven by electricity derived from this one dynamo, which
provides at the same time the whole means of illuminat-

ing the works. Until about nine months ago there was
no other engine or dynamo on the place. Some 2000
hands are employed, and have been dependent for over

two years on the running of this one dynamo. There has

been no stoppage from the day of starting the installation

up till the present time. About nine months ago another

300 horse power was put in. This, however, was not to

act as reserve power, but to supply power for extensions

which had been made to the factory. The steam con-

sumption of the engine is 13 lbs. of steam per indicated

horse power. The total efficiency, reckoning from the

indicated horse power of the engine, has proved itself to

be 71 '3 per cent.

Following the example of the National Arm Factory,

the Belgian Government decided to remove all the steam
engines and boilers from the Royal Arm Factory at

Liege, and to replace them by electric distribution. It

was ascertained that for a certain portion of the work
which, previous to the introduction of electric driving,

had taken 3 tons of coal per day, this was found to have
immediately come down to 900 kilogrammes, or less than

I ton, for the same amount of work done.

About a year and a half ago a 100 horse power dynamo
and six or seven motors were laid down at the glass

works of the Val St. Lambert, Belgium, the total effici-

ency attained coming out to 75 '5 per cent.

At the zinc works of the Veille Montagne Co. a large

electric power installation has lately been laid down, by
means of which these old works will be entirely remodel-

led, every engine and boiler on the place being done
away with. The power at present installed consists of a

600 horse power dynamo and compound Corliss engine

combined, running at a speed of 80 revolutions per

minute, and wound for a voltage of 500 volts. The fol-

lowing are the number and sizes of the motors employed
in this installation :—
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The following additions are now being made :

—

I motor of 80 horse power.
I " 14

5 " I
"

I " 10 "

Another section of 600 horse power is provided for.

The engines have been specially built by the Societe
Cockerill, and the dynamos by the Compagnie Interna-

tionale d'Electricite, under the direction of their chief
engineer, Mr. Henri Pieper. Babcock & Wilcox boilers

are used, and the steam engine takes from 13 to 14 lbs.

of steam per indicated horse power. The efficiency of
the engine is 90 per cent., that of the main generating
dynamo 90 per cent, at full load, and the efficiency of the
distributing cables, also at full load, is 98 per cent.; the
average efficiency of the motors is 86 per cent., and the
commercial efficiency of the whole installation is there ore
68

'5 per cent., that is to say, the proportion of work
done to the indicated horse power of the steam engine.

A continuous current transformer is used to reduce the
voltage from 500 to 100 volts for lighting purposes.

Several works in Germany and Switzerland are also

operated solely and entirely by the electric system.

CONCLUSION.

Taking into consideration all that has been stated in

the preceding pages, it will be seen that electric power is

destined in the near future to become an important factor

in the iron, steel, and engineering trades. Whether
applied for the purpose of long distance transmission at

the mines, or for short distance transmission and concen-
tration of power at works, great economy will be realised

in wages, fuel, and upkeep, over methods hitherto em-
ployed. Old works can be remodelled with advantage,
as shown in the cases of the Royal Arm Factory and the
Veille Montagne Zinc Works in Belgium, and the case of
Messrs. Dorman, Long & Co's Steel Works at Middles-
brough, and what possibilities lie open to those contem-
plating laying down entirely new works ! The author
was fortunate a few months ago to come across a com-
pany who were about to lay down entirely new works,
and finally succeeded in getting them to promse to look
into the electric power question thoroughly before taking
any definite decision as to what power they would adopt
for their works. Some four months were spent in visit-

ing power installations in this country and abroad, and
the electric system was minutely compared with steam
and gas, actual experiments were carred out, with the
result that the Bedson Wire Company finally decided on
adopting electricity as their sole power for manufacturing
purposes.

These works in many respects are so entirely novel, the
question of economy has been so minutely gone into, that

the author belives that Mr. Bedson, in the course of a few
months, will be able to publish a record in working
efficiency and steam consumption which has seldom, if

ever, been equalled. Messrs. Bell Brothers, of Middles-

brough, who have also been taking great interest in

electric power question for some time past, are installing

electric power at their Clarence Works.
There are, no doubt, many of the author's colleagues

in electrical work who could add
, many interesting ex-

amples of electric power applications in this country.

The author trusts that in the foregoing paper he has

shown that electric power has passed out of its experi-

mental stage, and should he have been so fortunate as to

have provided a subject worthy of interest, and subse-

quent discussion by the Iron and Steel Institute, his task

will have been amply accomplished.

Pneumatic Electric Coal Cutting Machine.

At a recent meeting of the' Manchester Geological

Society, Mr. Joseph Crankshaw re^d a paper describing

Hurd's pneumatic electric coal cutting machine. He said

that the president of that society, injiis address at the

opening of the session^' mentioned the fact that coal cut-

ting machinery had not been adopted pn a large scale in

this country, and it wals strange that, while mechanical
was superseding manual labour in so many branches of

industry, and while they were doing everthing they

possibly could to improve their appliances forpickin,,

screening, winding and hauling the coal, and ventilating

and lighting the mine, the actual tool for extracting the

coal—viz., the collier's pick—was practically what is was
a hundred years ago. He thought that not only for the

sake of economy, but in the cause of humanity, it was a
reflection upon the enterprise of Lancashire that there

was not a single coal cutting machine at work in the

Manchester district to-day, and he ventured to bring the

subject before the society, not from any special knowledge
he had upon it, but in the hope that his action might, if

only to a feeble extent, stimulate thought upon the

subject.

In considering the subject of motive power for coal

cutting machines, he stated there are three niethods of

driving to choose from, viz., steam, compressed air, and
electricity, but the heat from steam and the difficulty of

dealing with the exhaust in the workings practically re-

duce the choice to compressed air and electricity. There
is much to be said in favour of compressed air ; it is safe

and helps to cool and ventilate the workings, but the loss

in transmission is very great. The machine, briefly

stated, consists of a cutter bar drill and an electric motor,

connected by suitable gearing. The combined forged or

cast-steel cutters bar drill, with separate chilled steel or

chilled iron cutter fixed on its end along its fluted or

twisted periphery is actuated by the motor, and is caused

to revolve and reciprocate in a twisted or rifled sleeve

having a key cast in it, which fits the fluted or twisted

cutter bar drill ; the sleeve fornts the wheel boss, by
which it is driven through suitable gearing from the motor
shaft. The driving wheel may be cast or keyed on the

sleeve or wheel boss. A number of dovetailed recesses

are formed at intervals along one edge of the twisted

groove, and holes are drilled from such recesses trans-

versely through the bar. The cutters are formed to fit

the recesses, and are retained in position by a split lock-

ing shank, which may be separated from or attached to

the cutter, and the head of which, when made in one
piece with the cutter, springs into a countersink formed
at the outer end of the transverse hole ; the end cutter is

of slightly modified auger form.

When the machine is brought up to the face of the coal

or mineral to be operated upon the cutter bar drill is set

in motion, and while revolving is fed into the face by an
automatic or hand-feed motion, in which latter case a

circular or screw rack is cast or cut on the cutter bar or

otherwise combined therewith, a pinion being arranged to

gear into the rack. When the cutter has entered to the

depth required, it is locked by the reciprocating motion
here at^l all strain taken off the feed gear. The recip-

rocating motion is obtained preferably by forming on the

sleeve a worm thread, into which gears a worm wheel,

carrying on its gudgeon two crank pins, which actuate

two rocking levers. Fitting around the sleeve between
two or more shoulders is a thrust block in halves, each

half being coupled by a right and left hand screw. These
divided thrust blocks are fitted to connecting rods operated

by the rocking levers, which imparts the reciprocating

motion of the latter to the cutter bar drill when the thrust

block and drill are connected. The machine is traversed

forward along the face of the mineral by means of a snatch

block and a hauling drum, chain wheel or connecting

cranks, and rods mounted on the axis of a switch, the

casing of the latter being fixed to the front trunk of an
electro-motor, and the hauling drum, or chain wheel and
connecting cranks and rods, is or are driven from the

motor shaft by means of worm gearing and friction cones.

The cutter bar drill at the same time revolves, thus cut-

ting away the coal in front of it, while its reciprocating

motion assists in breaking up the coal and dislodging any
lumps of pyrites that may be met with. In order that

the coal or mineral may be nicked on end to expedite the

breaking down of the mineral when undercut, the cutter

bar drill, with its sleeve and feed gear, are carried by a

separate casting carrying the bearing for the motor shaft,

and which is arranged so as to make a whole or partial

revolution around the motor shaft. By this arrangement

the machine is also enabled to cut either right or left

hand thus dispensing with the costly left-hand cutting

arrangement required in other machines.

In ordinary machines the vibration when at work is

very great, but this is greatly reduced by fixing or con-
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stnicting the journal to carrj- the cutter bar drill at an
angle of about So degs., with the rails in the direction in

which the machine is moving, thus causing the machine
to hold itself well up to its work. To take out the cut-

tings made by the cutter bar drill a clearing bar is used,

prrferably U shaped in section, set at an acute angle to

I
and behind the cutter bar drill, and fixed to the machine

: by suitable means when at work. The cuttings are

caused by the forward motion of the machine to slide

.\long the face of the cleaning bar, and are deposited be-

tween or at the side of the rails as the machine proceeds.
Irregularities are removed from the face of the mineral
and from the floor by means of a fixed cutter attached to

the journal casting of the cutter bar drill, and forming at

ihe same time a cover for the thrust lock gear. This
tilted cutter has a cutting edge to clear the Iwttom, and
an inclined cutting edge to remove projections on the face

of the mineral, sufficiently high to clear the cutter bar
bearing. The fixed cutter is also formed with an inclined

groove, so arranged as to carr)' the cuttings back over the

cutter bar front journal to the rear of the machine. The
machine is thus enabled to proceed with its work with-

out stoppages. In using the machine for tunnelling or
sinking a slight modification is necessary.

The danger of working an electric motor in an ex-
plosive atmosphere has been overcome in the novel mnnner
which has given the machine the name of pneumatic
electric. The motor and all the moving parts of the ma-
chine, except the drill, are enclosed in a neat insulated

casing, both air and water tight. The wires conveying
the electric current are enclosed in a flexible tube, which
also carries a supplv of compressed air, which enters the
machine along with them. The motor is thus immersed
in a bath of cool, dry, compressed air, which is kept con-
stantly passing through every part, and is discharged into
the atmosphere of the mine at the pressure of 15 pounds
to the inch, which effectually prevents anything from the
mine getting into the machine, and also helps to cool
and purify- the air. The coal cutting mechanism can be
detached, and the motor used as a locomotive for haul-

iag the coal along the main roads. At collieries where
electric and air compressing plant are already at work the
motor power can be taken from them ; but Mr. Hurd has
also patented a direct-activity engine for driving the dyna-
mo, and an air pump for the compressed air is worked from
the same shaft, su that the whole of the power for the
machine can be derived from the same self-contained
eogine. Mr. Hurd has also designed special rails for the
machine, made of malleable cast steel in one yard lengths,
and with steel sleepers. The machine as a whole has a
strong, neat, workmanlike appearance, and gives one the
impression that it will stand the rough and tumble of the
mine, from ironstone modules in the coal, to falls of roof
on the face, without much damage. Among its advan-
tages are the following : It not only undercuts the coal,
bat nicks on end, and will cut either right or left hand,
wbile the drill can be instantaneously withdrawn to sharp-
en the cutters and another as quickly inserted ; the self-

acting scoop fills the holings into bags straight from the
face ; the exhaust air helps to ventilate the mine ; electric
lamps can be attached to it for lighting the working place ;

and it can be used as a locomotive.
Mr. C. Cookson said he should not like the impression

which seemed to be conveyed by the opening portion of
the paper read by Mr. Crankshaw, to the effect that
colliery owners had not done all in their power to provide
the best appliances for the safe wc*-king of their mines, to
go forth without some remark. The reason why coal
cutting machinery had not been more largely adopted in
the collieries throughout Lancashire was not Ijecause of
any prejudice against them, or urrwillingne.ss on the part
of the coalowners to adopt them, but simply because in-
ventive engineers had not pro<luced machines that would
work successfully with the bad roofs they had in most of
the mines. He had worked with several of the machines,
and had not found them suitable for working the mines
in the district. The machine described, however, seemed
to him to be an effective one, and, subject to the question
of satisfactory arrangements, he should be disposed to try
a machine of that description in one of their mines. It

was not so much a question of diffidence on the part of
the coalowners to the introtluction of these machines as of
obtaining a machine which would satisfactorily and effi-

ciently do its work.

A New Crank Pin Oil Cup.

There has always been a demand among engineers and
engine builders for a Crank Pin Oil Cup, which will give
a steady flow of oil in just the right quantity to keep the
crank pin from heating, while not allowing sufficient oil
to pass to it so as to cause a waste. Many schemes have
been devised for effecting this result, but up to the time
the Penfjerthy Injector Co. placed their Safety Crank Pin
Oiler on the market, about two years ago, there has been
nothing devised that was entirely satisfactory. Cups have
been made which would insure a steady flow of oil, but
tiiany of them were so constructed that when in use the
oil W'.uld be thrown out of the top of the cup, and others
were very easily clogged by dirt. The Safety Cup met
with a very rapid sale, owing to its simplicity of construc-
tion, and its very satisfactory operation. The Penberthy
Co., however, is noted for never being satisfied until the
articles which it manufactures are as perfect as skill and
ingenuity can make them. Recognizing the fact that
ujeir cup, as originally made, had one or two weak points
Mout it, they set to work to remedy these defects, and

have recently produced their improved Double-Feed
Crank Pin Oiler, which we illustrate herewith. The

improvements have lessened the number of parts of which
the cover is composed and have also simplified the con-

struction of the cup, while at the same time allowing of a
much finer regulation than any other cup made. A care-

ful reading of the following description will show the

points wherein the cup is superior to others.

H is the plunger, which rises and falls with the motion
of the engine, forcing part of the desired amount of oil to

the crank pin, while at the same time the oil is flashed on
top of the plunger and passes down through its hollow
center, thus giving two distinct and separate feeds, so

that in using this cup there are two chances against its

feed bectiming clogged. K is the cover of the cup, con-

taining two passageways P, P. One of these is to allow
the oil to enter the cup, and the other is the vei t hole by
which the air in the cup passes out. On top of the cover
is an escutcheon .S, operated by means of a handle N
passing through it. When the cup is in operation, this

handle is turned hard tn the right, bringing the holes in

the escutcheon out of line with the holes in the cover of
the cup, and the escutcheon being threaded and turning

on a corresponding thread on the cup cover, allows of an
absolutely tight seat being made between the escutcheon
and the cover, so that it is impossible for the oil to spill

out while the cup is working. To fill the cup, the handle
N is turned to the left until the holes in the escutcheon
and the cover are in line, when the oil can be ([uickly

poured in from a spring bottom can, and as the air is

allowed free vent through the vent hole, there is no s()il-

ling of oil possible with ordinary care. In this manner
the cup is filled without changing the regulation in the

least. The screw I,, passing through the escutcheon
allows it to turn to the left just a sufficient distance to

bring the holes in line. The feed is regulated by the

regulating screw R, which admits of a regulation as fine

''s xisjrn of an inch or less. This regulating screw passes

through the stuffi.ig nut M and through the packing I, in

the same manner that the stem of a globe valve passes

through its stuffing nut, and the tension on the regulating

screw is altered by turning this stuffiing nut M same as

the packing is tightened or loosened on a globe valve.

As will be seen, the cup is simplicity itself, and it is

impossible to get it out of order. The plunger H having
a square shoulder against the bottom of the cup, the oil

stops feeding as soon as the engine stops running, and
there is therefore no waste. Owing to its fine regulation,

it can be set to feed just the desired amount of oil, and
with the proper size cup it can be so regulated as to run
for a half day or a full day as desired, so that the engine
need never be stopped to refill the cup, and the only at-

tention required from the engineer is to fill it at the proper
time, as it does its work automatically. This cup has
been adopted by several of the largest manufacturers of
threshing engines in the United States, and also by several
large engine builders, and wherever introduced is meeting
with a rapid sale.

The manufacturers, the Penberthy Injector Co., of
Detroit, Mich., will be pleased to send descriptive circu-

lars and quote prices on application.

Disputed Mica Ownership Settled : The Court
of Review, Montreal, on 30th ulto, gave judgment
in the cases of A. W. Stevenson vs. Wallingford, and
Oilman and Hatch, et al, defendents en garantie, con-
firming, with costs, the decision of Judge Gill at Alymer
by which Mr. Stevenson was declared the owner of the
mining rights in dispute and was awarded the sum of

$3,300 for the value in the ground of mineral extracted
by the defendents without his permissson. The cases
were of especial interest, both to mining men and to the
legal fraternity, as they involved several intricate ques-
tions in regard to the mining law of the Province of
Quebec, as well as on account of the value of the property.
The property was purchased, prior to the suit, from Mr.
A. W. Stevenson, Montreal, by the Lake Girard Mica
System, Ottawa. It is situated in the Tenipleton district

and contains valuable deposits of large sheet mica.

The Copper Trade.

In their fortnightly "Statistics of Copper," Messrs.
Henry R. Merton and Co., of London, Manchester, and
Birmingham, gave the visible supply for England and
France, including copper afloat from Chili and Australia,

as 49,153 tons on June 15th. These figures show an in-

crease of 1,573 tons in the available stock during the
fortnight, and the quoted price of Chili bars and G. M.B's,

^38 per ton, shows a furthrr fall of 17s. 6d. per ton with-
in the same period. The continual decline of the price of
copper, regardless of the statistical position will, however,
be best seen from the following table, showing the visible

stocks and the prices at various dates :

Visible Supply Price.

Tons.

£ s. d.

May 31, 1891 58,258 .. 55 50
May 31, 1892 53,965 46 76
May 31, 1893 49,951 . . 43 26
May 15, 1894 46,259 .. 39 10 O
May 31, 1894 ; 47, 580 .. 38 17 6
June 15, 1894 49,153 38 O O

It is true that the decline during the past four weeks
has been coincident with some increase of stocks, but a
glance at the figures for previous years shows that with
falling stocks prices have also fallen. Thus with the
stock now nearly 16 per cent, less than at the end of May,
1891, the price is about 31 per cent. less. The latest

mail advices from the United States intimate that orders
had meanwhile, that is since the beginning of this month,
been placed foi quite a large quantity of Lake Superior
ingot copper for delivery several months ahead, the
amount thus contracted for being estimated at about
10,000,000 pounds, and the price 9 cents per pound, or,

say, about ^41 5s. per ton. These transactions, it

is stated, have served to unsettle the market. There
have been exceptionally large exports of ingot copper
from the United States to this country and the Continent
during the past year, as will be seen from the following
table showing the figures for the first 10 months, July to
April inclusive, of the fiscal years 1893-4 and 1892-3
respectively :

1893-4. 1892-3.

lb. lb.

To United Kingdom ... . 61,069,038 2,308,259
" Germany 21,164,702 2,863,142
" France 26,619,864 9,769,766
" Other Europe 59,427,139 9,261,520
" Other countries 617,311 209,252

Total 168,838,054 24,411,939

The American Nickel Market in 1893.

The nickel trade in 1893 differed considerably from pre-
ceding years, as consumers found no difficulty in getting
what they needed, while before they had often been hard
put to secure supplies, the question of price not con-
sidered. Then it was the custom to make contracts
calling for deliveries a long time ahead, the terms of such
contracts not being allowed to become generally known.
This year it has not been so, as what was left over from
the supplies contracted for 1892, together with what was
readily obtainable, was amply sufficient to enable the
manufacturers to fill all demands for German silver, while
the nickel plating business, like many another, has been
almost at a stand still.

In previous years almost all the nickel came from
abroad, although there was one producer at home, in the
interior, who now produces chiefly from Canadian ores,

selling under the old time brand. The new factor in the
market has been the Canadian Copper Company, whose
product being placed upon the market, to compete with
any and all others, caused the foreign makers to reduce
their prices, which, at the opening of the year, were about
60 to 62 cents, while at the close they are but 52 to 53
cents, American refined nickel being quoted at 45 to 47
cents.

Most of the nickel produced in this country from
Canadian ores has been exported to Europe in the form
of oxide of nickel, for which a ready market, notably
among the iron and steel industries, has been found. TAe
Mineral Industry, 1 893, vol. 11.

Repairing a Broken Pipe in a Mine.

An interesting expedient was adopted in replacing a
broken length of pipe at the Claycross Colliery, described
as follows in a mining journal : The pipe in question was
the discharge pipe from a set of pumps, and was carried
vertically up the shaft, its length being about 420 feet and
its diameter 6^". The break took place in the lower
portion of the pipe ; and to make the repair it was neces-
sary to raise the column slightly. To this end a couple
of balks were put across the shaft at a height of 70 feet

above the pumps. These timbers formed a support for a
sleeve which could be clamped to the pipe. By turning
steam in the pipe the latter was warmed and expanded,
and it was then clamped by the sleeve. The bolts being
loosed at the broken length ; the pipe as it cooled con-
tracted upward, leaving a i" space at the broken joint,

thus giving room for the insertion of a new section.
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Mining, Analytical & Assay Work undertaken

Information concerning the Mining Industry

and Mines of British Columbia given.

ASSAY AND MINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!!

Wanted at Good Shipping Points

Write with copy of analysis and state what

quantities you can dehver this season.

ALFRED BOYD,
I WELLINGTON ST. EAST, TORONTO.

Roller Chains, Steel Drag,

Steel Cable and Special Chains
Fon

ELEVATING

CONVEYINGAND

FOR HANDLINQ MATERIAL OF ALL KINDS

POWER TRANSMISSBON
MACHINERY.

WIE CABLE

COMYORS.
For lonff and flhort

distance Conveying.

THE JEFFREY MFG. CO. '^^'^^w^''^"

Columbus. Ohio. Send far Catalogue. I

Compressed Air at High Pressure for Tramways.

It is not much more than thirly years since street tram-

ways were brought into use in this country. During this

period their development has gone on rapidly until there

is now a large capital invested in these properties. Com-

pressed air is used as the motive power in driving loco-

motive cars on a few tramways, and the same power

is applied for locomotive traction in coal mines. The

experience gained in working tramways may possibly be

applied to the more advantageous working of locomotives

underground, where long distances and other circumstances

give some scope for this system of haulage. Both above

and below ground the competing systems are horse

traction and ropes worked by stationary engines. Be-

sides these there are locomotives on tramways driven by

electric power and steam.
.

For tramway service, the engineer will be guided in his

choice of a system by questions of economy, safety, and

convenience. Horse traction may be convenient, but it

is not generally economical, while steam locomotives are

generally inconvenient and not adapted to circumstances

inseparable from the traffic of towns, large and small,

though it is principally in the latter where they have

gained a footing. The getting rid of the exhaust and

products of combustion is the chief difficulty in this form

of traction.

For tramway locomotives driven by compressed air,

several designs have been brought out in the past, of

which the following are most noteworthy.

In Colonel Beaumont's locomotive the air was com-

pressed to bixty-eight atmospheres, equal to about l,ooo

pounds per square inch. It was compressed in four

stages, passing successfully from one air cylinder to an-

other without difficulty, the heat being absorbed to a

certain extent at each stage. The first compressing

cyUnder was 12 in., the fourth 2}4 in. diameter. The-

engine itself worked on the compound principle, the

storage at the above pressure consisting of seventy steel

cylinders, 6 feet long, 4 inches diameter, two of the

cylinders being Jj4 in., two of 3 in. and two of 7 in.

diameter. The engine worked over the ordinary 4 ft. S'/i

in. gauge. Trials were made with it on the Metropolitan

Railway, but the necessary plant to work the line on this

system would have been great, and made it prohibitory.

Another engine of the same type was constructed by

Colonel Beaumont to work on tramways, the gauge being

4 feet Syi inches. The air was compressed in four stages,

up to near 1,000 pounds per square inch. The loco-

motive had two cylinders, to work on the compound prin-

ciple, the first or high pressure cylinder being 2}( in., the

low pressure cylinder 10 in. diameter. The consumption

of air at 1,000 pounds pressure was 10 cubic feet per

mile.

Mr. Scott-MoncriefPs compressed air locomotive con-

sisted of a car for passengers, the compressed air reser-

voirs and engine being placed underneath. There were

three reservoirs at each end of the car, placed horizontally,

each 7 feet 9 inches long, 2 feet diameter. In the space

of 8 feet between each set of three reservoirs the engine

is placed. Each reservoir was made of wrought iron,

welded at the seam, the hemispherical ends were also

welded to the cylir^drical part
;
they were tested to 750

pounds pressure. The working pressure of compressed

air was twenty-six atmospheres, equal to 382 pounds

above the atmosphere ; at this pressure there was storage

for 140 cubic feet of air. As this force, at which the

reservoirs were primarily charged, was continually de-

creasing so long as the engine continued to work, and the

variation in gradients had to be dealt with, it became

necessary to reduce the pressure by a throttle valve to

about 100 pounds to an inch, but this meant loss of

power. The plan adopted was by means of adjustable

pansion valves, to be able to cut off at any part of the

stroke, and thus assimilate the decrease of energy in the

reservoirs to the work to be done. Expansion could be

carried out to its full extent—that is, to ordinary atmos-

pheric pressure under these circumstances ; there would

then be no trouble with the formation of ice, as does

occur when the air escapes considerably above this pressure.

In a locomotive car it is desirable to start with a maxi-

mum diameter of cyUnder, affording energy to overcome

the maximum resistance, as on uphill gradients, and yet

to cut off early so as to have the exhaust terminate almost

at atmospheric pressure. This car is stated to have per-

formed a journey of three miles with one charge of com-

pressed air.
. , J ,,

M. Mekarski's pneumatic locomotive has worked well

on tramways in Paris. The gauge is the ordinary one on

railways in France, 4 feet 8>4 inches. The air reservoirs

are thirteen in number and cylindrical. At the bigmning

of each journey they are charged at 25 atmospheres, equal

to 367 pounds per square inch. The pressure is reduced

by throttling to 5 atmospheres, equal 7S'A pounds. This

is the constant initial pressure in the first cylinder of the

motor, but reduced by variable expansion gear to almost/

pheric pressure at the exhaust of the second cylinder.

Before passing the throttle valve the air is heated by

steam, which increases its elasticity. This tramcar

stated to have carried forty-five persons over a distance of

4^ miles with one charge of compressed air.

The Ryhope compressors are two 33 in. cylinders, 5 ft.

stroke ; the steam cylinders are 32 in. diameter. The

receiver at surface is 30 ft. by 6 ft. The air is conveyed

down the shaft, 518 yards in depth, through 9 in. wrought

iron pipes, >^ in. thick, to the second receiver ; from

thence underground to a third and fourth receiver and to

the first hauling engine, which is placed 1,505 yards from

the receiver at bank. This engine has two 14 in.

cylinders by 22 in., geared I to 3. The drum is 4 ft.

diameter, and a train of thirty-six tubs is brought up a

steep gradient in ten minutes ; each tub carries one ton of

coal.

MINING NOTES-
The last clean up of the Kootenay Hydraulic Placer

Mining Company, on Pend d'Oreille River, B. C, net-

ted 22 cents, per cubic yard.

Burleigh Rock Drills are being pUt in at the LeRoi

mine. Trail Creek, B.C.

Fifteen new claims were recorded at New Denver

during the first half of the month of June.

Mr. II. E. P. Haultain, M.E., has been appointed

assayer to the Alpha group of mines at New Denver,

B.C. This section of the district is, and in all probability

will continue to be, the busiest portion of the Slocari.

The number of men emp'oyed at the Alpha group,

increased, work being carried on at the " Sdverton,^^

"Fisher Maiden," "Kazabazua" and " Wakefield,

while work will shortly be resumed on the " Vancouver,"

"Mountain Boomer," "Read" and "Robertson," m
addition to numerous assessment work.

Alex. McKenzie, manager of the Grady group, report«

nearly 4,000 tons of ore in sight on the Grady and is welH

satisfied with the property. As soon as the railwafi

reaches Rosebery 1,000 tons of supplies will be shipped

in and an equal amount of ore sent out. Mr. McKenzie

will try the experiment of shipping ore in bulk and ex.j

pects to effect a saving of $6 per ton in this way.

STEEL AND FORGE
MANUFACTURERS OF HAiViWERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies

Blued Machinery Steel 3/h' to 3%" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,

Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds.

Bright Compressed Shafting S g' to 5" true to part of One Inch.

A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND

SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.

CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N.S.
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MINING- REGULATIONS
TO GOVERN THE DISPOSAL OF

Dominion Lands Containing Minerals other than Coal.

THESE REGULATIONS shall be applicable to all Dominion Lands containing

gold, silver cinnabar, lead, tin, copper, petroleum, iron or other mineral

deposits of economic value, with the exception of coal.

Any person may explore vacant Dominion Lands, not appropriated or reserved

by Government for other purposes, and may search therein either by surface or sub-

terranean prospecting for mineral deposits, with a view to obtaining under the

Regulations a mining location for the same, but no mining location or mining claim

shall be granted until the discovery of the vein, lode or deposit of mineral or metal

within the limits of the location or claim.

QUARTZ MINING.

A location for mining, except for iron or petroleum, on veins, lodes or ledges of

quartz or other rock in place, shall not exceed 1,500 feet in length and 500 feet in

breadth. Its surface boundary shall be four straight lines, the opposite sides of which

shall be parallel, except where prior locations would prevent, in which case it may be

of such a shape as may be appros-ed of by the Superintendent of Mining.

Any person having discoverecl a mineral deposit may obtain a mining location

therefor, in the manner set forth in the Regulations which provides for the char-

acter of the survey and the marks necessary to designate the location on the

ground.

When the location has been marked conformably to the requirements of the

Regulations, the claimant shall within sixty days thereafter, file with the local agent

in the Dominion Land Office for the district in which the location is situated, a

declaration or oath setting forth the circumstances of his discovery, and describing, as

nearly as may be, the locality and dimensions of the claim marked out by him as

aforesaid ; and shall, along with such declaration, pay to the said agent an entry fee

of FIVE DOLLARS. The agent's receipt for such fee will be the claimant's

authority to enter into jxjssession of the location applied for.

At any time before the expiration of FIVE years from the date of his obtaining

the agent's receipt it shall be open to the claimant to purchase the location on

filing with the local agent proof that he has expended not less than FIVE

HUNDRED DOLLARS in actual mining operations on the same ; but the claim-

ant is required, before the expiration of each of the five years, to prove that he

has performed not less than ONE HUNDRED DOLLARS' worth of labour during

the year in the actual development of his claim, and at the same time obtain a

renewal of his location receipt, for which he is required to pay a fee of FIVE

DOLLARS.

The price to be paid for a mining location shall be at the rate of FIVE

DOLLARS PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the

survey of the. same.

No more than one mining location shall be granted to any individual claimant

upon the same lode or vein.

IRON AND PETROLEUM.

The Minister of the Interior may grant a location for the mining of iron or

petroleum, not exceeding 160 acres in area which shall be bounded by north and

south and east and west lines astronomically, and its breadth shall equal it in

length. Provided that should any person making an application purporting to be

for the purpose of mining iron or petroleum thus obtain, whether in good faith or

fradulently, possession of a valuable mineral deposit other than iron or petroleum, his

right in such deposit shall be restricted to the area prescribed by the Regulations for

other minerals, and the rest of the location shall revert to the Crown for such dis-

position as the Minister may direct.

The Regulations also provide for the manner in which stone quarries may be

acquired.

PLACER MINING.

The Regulations laid down in respect to quartz mining shall be applicable to

placer mining as far as they relate to entries, entry fees, assignments, marking of

localities, agents' receipts, and generally where ttiey can be applied.

The nature and size of placer mining claims are provided for in the Regulations,

including bar, dry, bench creek or hill diggings, and the rights and DUTIES OF

MINERS are fully set forth.

The Kcgulntions apply also to

BF.D-ROCK FLUMES, DRAINAGE OF MINES AND DITCHES.

The GF.NK.RAI. PROVISIONS of the Regulations include the interpretation of ex-

pressions used therein ; how disputes shall be heard and adjudicated upon ; under

what circumstances miners shall be entitled to absent themselves from their locations

or diggings, etc., etc.

THE SCHEDULE OF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as :

" Application and affidavit of discoverer of quartz mine." " Receipt for fee paid by

applicant for mining location." " Receipt for fee on extension of time for purchase of

a mining location." " Patent of a mining location." " Certificate of the assignment

of a mining location. ' " Application for grant for placer mining and affidavit of

applicant." " Grant for placer mining." "Certificate of the assignment of a placer

mining claim." "Grant to a bed rock flume company." "Grant for drainage."

"Grant of right to divert water and construct ditches."

Since the publication, in 1884, of the Mining Regulations to govern the disposal

of Dominion Mineral Lands the same have been carefully and thoroughly revised with

a view to ensure ample protection to the public interests, and at the same time to

encourage the prospector and miner in order that the mineral resources may be made

valuable by development.

Copies of the Regulations .may be obtained upon application to

THE Department of Inteiuor.

A. M. BUHQESS,
Deputy Minister of the Interor,
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School of Mining

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.

Director and Professor of Chemistry.

WILLIAM NICOL, M.A., R. CARR HARRIS, C.E.,

Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A., Lecturer on Geology and Petrography.

WM. HAMILTON MERRITT, M.E., F.G.S., Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals.

WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.

JOSEHH BAWDEN, Lecturer on Mining Laws.

T. L. WALKER, M.A., DR. ISAAC WOOD, M.A., Laboratory Demonstrators.

K

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY:

7. A Course of four years leading to the Degree of MINING ENGINEER, (MI.)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY and

ASSAYING is given. .

3. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Foremen

and others interested in Mines and Minerals.

Lecturers are sent to any mining centre where a sufficient number of students is

guaranteed, to conduct SHORT COURSES in Blowpipe Analysis, Chemistry, Mineralogy,

Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped

Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be

open for work in Session 1894-5. Surveying is practised in the field during the warmer

months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,
SCHOOL OF MINING, - KINGSTON, ONTARIO.
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me CAITADIAIT HIITEEAL WOOL CO. Ltd.

122 BAY STREET, TORONTO

LAMKIN PATENT

Pipe ami Boiler

COVEKINGS.
STEAM
PACKINGS.

ASBESTOS GOODS OF EVE^Y DESCRIPTION.

KEEP YOUR BOILER TUBES CLEAN AND SAVE YOUR FUEL

Cuts the Scale,

Carries all

Accumulations

Norward.

Cleans the Tube

in one

Operation.

Reliance Works, 112 Queen Street, MONTREAL, QUEBEC.

CHEMICAL AND ASSAY APPARATUS
AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of

BECKERS SONS, ROTTERDAM.

Baker & Adamson's C. P. Acids and Chemicals, Brown's Portable Assay Furnace,

Hoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory

Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-
ian Glassware

;
Royal Berlin and Meissen Porcelain

Platinum wire, Foil, Crucibles and Dishes,

Swedish and Rhenish Filter Paper.

L^Dvn^Dsr, sonsrs & co.
333, 382, 384, and 386 St. Paul Street, MONTREAL

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PREST.

J. LANCELOTH, - - VICE-PREST.

Newark, New Jersey.

Smelters and Kefiiicrs of

Ciolil, Silver, Leuil, ami
Copper Ore.s.

Bullion and Apgentiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electrolytic Copper Works:

NEWARK, N. J.

Baena Fe Samplirjg Works:

Agency, SABINAS COAHULLA,
Mexico.

MIXING LAWS OF ONTARIO.

ANN' person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca

lions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per

acre, and south of it, $2 to $1.50, according to distance

from railway.

Rent of locations first year 60c. to $1 per acre, and
sulisequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent, nf

value at pit's mouth less cost of labor and explosives.

Royally not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'

Act, 1892), until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,

may be had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

Toronto, May 25th, 1894.

FOR SALE

NEW AND SECOND-HAND

TOOLS, ETC.

The Property of the British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with 8

carbons, core lifter, core barrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

I 30 h.p. Waterous Engine Go's Multitubular Boiler.

I Worlhington Duplex Steam Pump, SX'"- " SKi"- ^

Sin.

I do do do 4>^in. x 2^in. x 4in.

I IngersoU Steam Hoist.

I Inclined Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter sheaves, side

stopping levers, safety catches, two cages to carry

mine dumping cars, flexible steel winding rope

%in., etc., etc.

I Set Double Beam Wharf Weighing Scales, 230 x 43,

5ft. X 6ft., weighing up to four tons.

I Set Wharf Hopper Scales, weighing up to 3,600 lbs.

I Hardwicke Steam Pump.

1 Ingersoll Air Compressor, I2in. x i8in.

I Compressed Air Receiver, 12ft. x ift. 6in.

I Pile Driver and Fittings complete, (monkey 1,600 lbs

weight.

3 3in. Seargeant Drills and Tripods.

I 2% inch Eclipse Drill and Tripod.

I Tunnel Column for ditto.

I y.o. 4 .Sturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete.

I 12 h.p. Horizonal Engine, by Low, of Ottawa.

I Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.

I No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, I2in. guage,

constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, lin., l>^in., l^in.

2600ft. Iron Track Rails, 25 lbs to the yard,

lo^ Karats of Carbons for diamond drill, unused.

2900ft. ^in. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,

2in., Ij^in., tin., pipe fittings, steam hose

—

miners' tools, fire bricks, building bricks, blacksmith's

coal, several end-dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,

screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and working

order, conveniently situated at the wharf of the British

Phosphate Co. Ltd., on the River du Lievre, nine miles

from Buckingham, Que.

Inspection invited and further information forwarded

upon application to

J. B. SMITH, Manager,
British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.



PROVINCE OF NOVA SCOTIA.

leases for Ines of &old, Silvep, Coal, Iron, Copper, Lead, Tin

PRECIOUS STONES.

TITLES GIVEN DIBECT PROM THE CBOWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap, i, Acts of i8q2, of Mines and Minerals, Licenses

Are issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in treas of 150 by 250 feet, any number ol which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

^eas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the CommissioMt

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,

when the hours are from 10 to I. Licenses are issued in the order of applicatioB

according to priority. If a person discovers Gold in any part of the Province, he maf

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 15 miles from Halifax in which to make application at

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver,, out of which areas can be selected for mining

nnder lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Scotift

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit; .

Lead, two cents upon every unit; Iron, five cents on every ton ; Tin and Precious-

»

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and I'l

varies in width from 10 to 40 miles, and embraces an area of over three thousand -j^i

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY,

lEOlT, STEEL & QEITEBAL METAL MEECHAITTS.

Office : New York Life Building, MONTREAL, Que.

CANADA IRON FURNACE COMPANY, Limited,
-ZyE^lSr-CraF^CTTTKEiaS 005'-

(From the Famous Ores of the Three Rivers District.)

Offices : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, Managing Director.

Plants at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

H^ILI^O^ID C^E, "WHEELS
STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works : LACHINE, QUE. Offices : )<EW YORK LIFE BUILDING, IViONTREAL.

THOMAS J. DRUMMOND, GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
.MANUFACTURERS OF.

Cast lion Pipes Special Casliiigs, ic.

WOI^iCS z L^CmZ^TE QUEBEC.

OFFICES: NEW YORK LIFE BUILDING, MONTREAL.
LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.
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THE QQiVliNIOI'J w COMPANY. Lm
MONTREAL

FODR-

TRANSMISSION AND COLLIERY PURPOSES.
WHEN NEW SOLE (JANADIAH AGENTS fof theSOLE CA SADIAN AGENTS for the

CELEBRATED

MILLER & HARRIS-MILLER

CABLEWAYS.
Also F^opes for Hoisting, Mining, Elevatros, Ship's Rigging and Guys, Etc , Etc.

CELEBRATED

"BLEICHERT'^
TRAMWAYS.

Send for Catalogue and Estimates to P.O. Box 19

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR.

THE MONARCH ECONOMIC BOILER
COMBINES ALL THE

ADVANTAGES m

BUILT ON THE ^ERICAN INTERCHANGEABLE SYSTEM.

Light Portable Forms

-WITH THE

—

HiaHEST POSSIBLE ECONOMY.
IM A. ZXTTjr OT "tr H.U 33 S "Y"

ROBB ENGINEERING COMPANY, LTD. ^ AMHERST, NOVA SCOTIA.

Dominion Coal Connpany, Linnited.

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEM,m and DOMESTIC COALS of HIGHEST OHALITY
Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term oi

years. Its facilities for supplying Bunker Coals with promptness is unequalled.

-APPLICATION FOR PRICES, ETC » TO BE MADE TO-

J. S. McLennan, Treasurer, 95 Milk St., Boston, Mass.

DAVID McKEEN, Resident Manager,

Glace Bay, Cape Breton.

M. R. MORROW,
50 Bedford Row, Halifax.

KINGMAN BROWN & CO., Custom House Square, Montreal
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CANADIAN RAND DRILL GO. SHERBROOKE
Mining, Tunneling & Rock-Wopliing Maeliinepy

STRAIGHT LINE COMPRESSORS.

DDPLEX, COMPOUND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS. , , .

THE JENOKES MACHINE CO., Sole Agents,
IG riCTOUI.l SQVARE, MONTKEAZ.'Z HALIFAX MOTEL, HALIFAX, 632 CORDOVA STREET, TANCOVrEB.

RUBBER GOODS for MINING PURPOSES
MANUFACTURED BY ^ . .

^•rTHE CUTTA PERCHA AND RUBBER MFG. CO. OF TORONTO,#
OFFICE 6I& 63 FRONTS^ WEST TORONTO. FACTORIES AT PARKDALE.

Sream & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clorhing, & Boor5.

FOR MINES, TUNHELS

AND QUAFIIilES.

STHAIBHT LINE,

miFlEX k GOMFOIND

*INGERSOLL ROCK DRILL CO.

ROOK DRILLS
AIR COMPRESSORS.

'stone Ciianiielling Maeliines, Coal Mining Maeliines,

AND COMPLETE PLANTS OF MINING, TUNNELLING AND QUARRYING MACHINERY.

203 ST. JAMES STREET, MOJSITREAL
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m USE THE BEST!

TAKE NO OTHER!!
THE

Penberthy
THE 01TL7 IITJECTOK VL&S^ WHICH IS

ABS0LXTTEL7 ATTTOI/EATIC.

TOC\^iC\ IN USE IN THE UNITED STATES
\)\J\J AND CANADA!

Sold by all large Steam Supply Houses.

Used by all large Traction Engine Builderg.

Used by fivsiKY live, wide-awake Steam-user in America

Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ; I. Matheson & Co., New Glasgow, N.a'j

McKelvy & Birch, Kingston ; Macdonald & Co., Halifax ; McKeough & Trotter, Chatham

;

Spratt & Gray, Victoria, B.C.; Robb Engineering Co., Amherst, N.S.; or

PENBERTHY INJECTOR GO., Manufacturers, "Windsor, Ont.
^sr Address Letters to Detroit, Michigan.'^!

THC'UUOTl -BOIimC MKCHIHI WILL BonCABr MlTtBlALPtMrTRlBU lYABOtUr S«tLOIIIU_

TaS HAEDY PATENT FICE: CO. Limited

SBISFFIELD, ENGIiAND.

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

OF

PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

Substances.

Will work either wet or dry, and deliver a finished product.

Capacity, 3 to 4 tons per hour on Phosphate Rock, 1^ to 2 tons

per hour on P»)rtland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

No JOURNALS IN GRINDING CHAMBER. BAX-L RIGID ON SHABT HAVING DIRECT
POSITIVE ACTION ON ! MATBRIAI,. MINIMUM POWER PRODCOES MAXIMUM AMOUNT
OF PRODUCT. IT IS ABSOLUTELY GUARANTEED IN EVERT RESPECT, BOTH AS TO
CONSTRUCTION AND CAPACITy. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LESS THAN STAMP MILLS. LA RGB NUMBER OF MILLS IN USE ON DIFFERENT MATK-
RIALS WITH POSITTVB SUCCESS IN EVERY INSTANCE.

Correspondence solicited, and illnstrated de-
scriptive pamphlet furnished on application to

BRADLEY FERTILIZER CO,, 92 State St., Boston,' Mass.
[g|
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OVA SCOTIA STEEL AND FORGE GO. LTD.
MANUFACTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

>it Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,

Blued Machinery Steel ^" to 3^" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,

Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,

Bright Compressed Shafting s/s' to 5" true to ^%Tf part of One Inch.

A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.

CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N.S,

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 HOLLIS STREET, HALIFAX, N.S.
^ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., Limited.
-MANUFACTURERS AND DEALERS IN

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

Call or Write us for Prices. H^HiUF^SI, ZST.S-

LJ^ATHESONgB
^ ^

£f/GI»/£ERS

ILl-S

AND

The BE;r

^OLD ^INlMG^^ACHI^^ERY

RURO fOUNDRY &
MachineC?
rjigineers

IJoilcrAVakcrs*

and FiDundersMINING 1

Machinery

With theBcsil^EcoRD^^y/DRLD

Wearing quality iin<^trpassecl
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"M" Drill—Hand Power.

Capacity—300 ft. depth.

Retnores ij\ inches solid core.

DIAMOND DRILLS
:h"OK.

PBOSPEOTIIT& MIITBRAL LANDS.
The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill tor any kind of formation, hard or soft, m
deep or shallow holes. j 1

The Diamond Drill brings to the surface a solid COre of rock and mmeral to

any depth, showing with perfect accuracy the nature, quality and extent of the

ore-bearing strata, and with great saviug in time and expense over any other

method. ,

Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling- Machines, Rock Drills, Hoists and

other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill—

Capacity—2,000 ft depth.

Removes li inches solid csi<^

ELECTRIC BLASTING^^"^
Superior to all c hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

The strongest and most powerful machine ever made for Elect ic Blasting. No. 3 fires 30 holes.
_

No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrymg, and mining works.

•viCTOK :ESi.A.s^ra:3S5rcr MZ-A-caEixKru.

No. I fires 5 to 8 holes ;
weighs only 15 lbs. Adapted for prospecting, stump blasting, well smking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by JAMES MACBETH & CO.,
SEND FOR CATALOGUE. 128 MAIDEN LANE. NEW YORK CITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDIER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Branch Offices and Magazines at all Chief Distributing Points in Canada.

Roller Chains, Steel Drag,

Steel Cable and Special Chains

AND

FOR HASDLINO MATERIAL OF ALL KINDS

POWER TRANSMISSaON
MACHINERY.

WIEE CABLE^

CONVEYORS.
Forlonj? and short
distance Convoying.

THE JEFFREY MFG. CO. ^'^N'^^w^^a"

Columbus. Ohio. Sesa for Catalogue.

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Paper and Pulp Mills, etc.

CHE;\PER, lighter, more pliable & more durable TH/^N DOUBLE LE/^THER.

SOLE AGENT FO|
CANADA.W. A. FLEMING,

57 St. Francois Xavier St., MONTREI^L. - Victoria Chambers, OH^^WA.
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he Canadian Mining Manual and Mining Companies Birectory

IFoR 1894:-

A few copies of this useful reference book are still on sale, and may be obtained by

^dd^essing: THE PUBLISHER, 17 Victoria Chambers, Ottawa.

MINING AND MILL MACHINERY.
Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
TTEAVT "WIEE CLOTH E,IID3DLES °^ D:Eisdsii>^o:N^

IN ALWAYS IN STOCK

BRASS, IRON AND STEEL. roit miktiktc* PTXRPOsxas.

THE MAJOR MANFG. CO.
23 «Sc 25 COTE STI^EET, ^VEOnSTTI^El^Xj.

Send Specifications and, get Qtiotations.

ESTABLISHED 1891.

MANUFACTUHEES OF DYNAMITE AND TUIOLINE.
Dealers in Safety Fuse, Platii]um Fuses, DetonatorSj and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

CARRIER, LAINE &; CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

r

' es, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders* Castings,

Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc.

"WHITE B^OIR OTTIi IPH-IOES-

MILLER BROS. & TOMS,
MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

IVlining and Contractors' Plant, Etc., Etc.

110-120 KING STREET, MONTREAL, QUE.
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School of Mining,

Jfacultg

:

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.

Director and Professor of Chemistry.

WILLIAM NICOL, M.A., R. CARR HARRIS, C.E.,

Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A,, Lecturer on Geology and Petrography.

WM. HAMILTON MERRITT, M.E., F.G.S., Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals.

WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying,

JOSEHH BAWDEN, Lecturer on Mining Laws.

T. L. WALKER, M.A., DR. ISAAC WOOD, M.A., Laboratory Demonstrators.

1

Nha'

f

IE

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY:

7. k Course of four years leading to the Degree of MINING ENGINEER, (MI.)

2. Pi Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY ar^

ASSAYING is giuen.

8. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Foremen

and others interested in Mines and Minerals,

Lecturers are sent to any mining centre where a sufficient number of students is-

guaranteed, to conduct SHORT COURSES in Blowpipe Analysis, Chemistry, Mineralogy,.

Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped

Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be

open for work in Session 1894-5. Surveying is practised in the field during the warmer

months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,
SCHOOL OF MINING, - KINGSTON, ONTAHIO,



THE CANADIAN MINING AND MECHANICAL REVIEW. Y

you want

BAGS
FOR PACKING

.SBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

fef«ry Quality and size in stoclc.

Specially strong- sewing for heavy materials.

Lowest prices compatible with good work.

We now supply most of the Mining Companies, and those

«ho have not bought from us would find it to their advantage

i> do so.

THE CAITADA JUTE COMFAITY (Ltd.)

17, 19 Jti 21 ST. MARTIN STREET,

MONTREAL.

THE Gh^TES
ROCK AND ORE BREAKER

THE HiUHEST TYPE OF ROCK BREAKING MACHINERY

!

The Gales Gyratory Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.

• It has supplanted all other forms of breakers.

We Manu'Tacture also, STAMP MILLS,~CORNI8H ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogues GATES lEON WORKS,
Bkanch Offices: RQ P. SOUth CllntOn St..

136 Liberty Si., New York.

»37 Franklin St., Boston. OMIOAGO U.S.Ai
17^ Queen Victoria St., London, E OnH^MUV,

FOR SALE

NEW AND SECOND-HAND

TOOLS, ETC

The Property of the British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with 8

carbons, core lifter, core barrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h.p. Jenckes Multitublar Boiler and Smoke Stack,

I 30 h.p. Waterous Engine Go's Multitubular Boiler.

I Worthington Duplex Steam Pump, SX""- x 3>^in. x

Sin.

I do do do 4^in. x z'^^'m. x 4in.

I Ingersoll Steam Hoist. '

I Inclined Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter sheaves, side

stopping levers, safety catches, two cages to carry

mine dumping cars, flexible steel winding rope

y&m., etc., etc.

I Set Double Beam Wharf Weighing Scales, 230 x 43,

5ft. X 6ft., weighing up to four tons.

I Set Wharf Hopper Scales, weighing up to 3,600 lbs.

, I Hardwicke Steam Pump.

I Ingersoll Air Compressor, I2in. x i8in.

I Compressed Air Receiver, 12ft. x ift. 6in.

I Pile Driver and Fittings complete, (monkey 1,600 lbs

weight.

3 3in. Seargeanl Drills and Tripods.

I 2% inch Eclipse Drill and Tripod.

I Tunnel Column for ditto.

I No. 4 Sturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete.

I 12 h.p. Horizonal Engine, by Low, of Ottawa.

I Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.

I No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, I2in, guage,

constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, lin., iy%m., i}(in.

2600ft. Iron Track Rails, 25 lbs to the yard.

10^ Karats of Carbons for diamond drill, unused.

2900ft. ^in. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,

2in., i>^in., iX'm., lin., pipe fittings, steam hose

—

miners' tools, fire bricks, building bricks, blacksmith's

coal, several end -dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,

screens, machine steel, wire ropes, stoves, etc. , etc.

The whole of the above in good condition and working

order, conveniently situated at the wharf of the British

Phosphate Co. Ltd., on the River du Lievre, nine miles

from Buckingham, Que.

Inspection invited and further information forwarded

upon application to

J. B. SMITH, Manairer,
British Phosphate Co. Ltd,

Glen Almond, Buckingham, Que.



STAMPS !

PEITCHARD & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,

Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
• BETWEEN

Ottawa and Montreal

6 TRAINS DAILY
EXCEPT SU N P A Y. \^

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit.

I
' For tickets time tables and inforniation, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PRES'T.

J. LANCELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners ol

Gold, Silver, Lead, and
Copper Ores.

Bullion and Argentiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electrolytic Copper Works:

NEWARK, N. J.

Buena Fe Sampling Works:

Agency, SABINAS COAHULLA,
Me: ico.

eEHTitem ewe wohks do.

Successors to Doty Engine Works Co., and

John Doty Engine Co., Ltd.

-MAia-cj-rACTtrxtOEiics or

^1

M INING MACHINERY 4
Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

4

i

BERTRAM ENGINE WORKS CO.

Bathurst and Niagrara Sts.,

TORONTO, CANADA.

BUTTERFIELD'S HiNGED PiPE ViSE
MADE IN TWO SIZES.

No. I Holds from o 'to inch pipe.

No. 2 Holds from j4 to inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

i,kinds of Taps.

-MANUFACTURED BY-

ME

T

BUTTEBFIELD & CO., EOCE ISLAITD, F.d

|feprt

WIRE ROPE
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Tr

mission of Povei, Ele-J

vators, Hoists, &c. ^

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES,

MANUFACTURED BY THE

B. GREENING WIRE Co.. LI5|

HAMILTON, CANADA.
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JoliZL E. Hardman, S.B.
MINING ENGINEER,

Can be consulted on all matters pertaining to the profession
The de\-elopinent and mana.^emeiu of Gold Properties a specialty.

.^IlK^llll illll lllii..«lllri,u.llll„„illli.„,illll„„illli„,illl .illlr„„!llli Ill ill lit.

4 TO USERS OF THE DIAMOND DRILL. L

I Diamond Diil! Bits set Promptly by an Effici- =

-f em Man All Work Guaranteed. I-

f Bort and Carbon Diamonds for sale. Same F"
terms as N'ew York. Prospecting with 1-

i American Diamond Drill at per |
foot or by the day. P"

-J 3SCc:X£a,e (Sc Co., =.

J OTTAWA. I
•^ir'i:i|,"wn!l||li>oi|||li.«U|i|.™,|||Hin|||| |j|l>"<l|||l»<i|||||i"ll|||li>ill||| |||l>"ll|||li"il|jp*

CROSBY
STEAM . ENCiNE_. INDICATORS

Catalogues supplied which comprise other trust-
worthy instruments for the Control, Regu-

lation and Economy of Steam.

AGBNCT: 731 CHAIG STRKET, :UO\TREAL, QVE

J. T. DONALD,
Assayer and Mining Geologist,

156 St. James St., Montreal.
Analyses and Aisays of Ores, Fuels, Furnace Products,

\\aters. etc., etc. Mines and Mining Properties
Examined and Valued.

R. C. CAMPBELL-JOHNSTON
(of Swanse.i, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-
naces and concentrating plants planned and erected.
Treatment for ores given. Ores bought and sold. Box
40, Vancouver, B.C.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.
CORRESPONDENCE SOLICITED.

Office anil livsidence

:

47 ST. GEORGE ST., TORONTO, ONT.
CANADIAN REPRESENTATIVE :

Henrv De Q. Sewell, Dominion and Ontario Land Surveyor
Aiming Engineer, etc.. Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES :

Lane Gagge & .-Andrews, Solicitors, .^.rundel St. Strand, London.

^i^' Campbell-Johnston, (of Swansea, India and the
States), Metallurgist, Mining Engineer, V,incouver, B.C.

HOME STUDY OF

MINE SURVEYING
To commence, students only
need to know how to

read and write.

Send for FREE Circular to
The Correspondence
School of" Mines,
Scranton, Pa.

WM. HAMILTON MERRITT, F.C.S.
Associate Royal .School of Mines, &c.

,

MINING ENGINEER ana METALLURGIST,
Will report on Mines and Mineral Properties.

ADDRESS :

15 Toronto St., Toronto, Ont.

T, D. LEDYARD,
DEALER IN MINES, &c.

57 COLBORNE STREET, TORONTO.
Special-fcieet :

BESSEMER ffiON ORES PARTICULARLY LOW IN PHOSPHORUS

LEDOUX & COMPANY,
9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in
the world purchase and pay cash against our certifi-
cates of assay, through New York banks.
By special permission of the Secretary of the

Treasnry of the United States, cars of ore or
Copper matte passing- throagfh in bond can be opened
and sampled at our worlcs.

Consignments received and sold to highes.
bidder. Send for circular giving full particularst

Mines examined and sampled. Assays
and Analyses of all kinds.

MINING
: ENGINEER.

(Graduate, Academy of Mines, .\xchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

E. E. BURLINCAME'S

iSSiy OFFICE '"oS'k^T^oRr
. Esubllshed In Colorado, KK. Samples by mall orexpress wUl receive prompt and careful attention.

Gold & Silver Bullion
J^eaned, ^Iclted and A8-HwiH w uiiiei uuiiiuil Bayed, or Farchosed.

Adlreii, 1736 ft 1738 Liwresee St., DsnTor, Colo.

WYATT & SAARBACH,

Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.
^'Near Hanover Square.)

ROOFiNC
ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING C
/MANUFACTURERS.TORONTC

W. de L, BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and letallupgist,

REPORTS ON MINES AND MINERAL UNDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & Metal/urgist.

IS Broadway, New York City.

Cable Address : - . - " Kramolena."

Mines examined and reported on. Will act as perman nt or
pectal advisine; engineer of mining companies.

Special facilitiet for making working tests on ores.

F. H. MASOM, F.C.S.

First-class Certificates in Chemistry and Metallurgy from
the Royal School of Mines, London—Late Chemist

and Assayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper & Co.,
MINERS AND SHIPPERS OF

MINERALS.
BOARD OF TRADE BUILDING,

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, .Soapstone, &c. .

MICHIGAf^ MINING SCHOOL.
A State School of Mining Engineering, located in the heart of the

i.ake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mech.inics, Mechanism, Properties of Materials
Graphical .Statics, Mechanical and Electrical Ensiineerini;, Shon-
practice, .Analytical and Technical Chemistry, Ass.iyint;, Ore Dress-
ing. Metallurgy, Plane, Railroad and Mine .Surveying, Hydraulics
Mining, Mineralogy, Petrography, General, Economic, and FieWGeology etc. Has Summer Schools in Surveying, Shop-practice,
and tield Geology. Laboratories, Shops and Stamp Mill w^ell
ecpupped 1 uition free. For Catalogues apply to the Directornoug^nton, Mich.

2518 & 2520 /SoTffEJ7/\ME ST IgQ BAY 5T.

BOOKS OF INTEREST
TO

Enffineers, Mechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS A^O STATIONERS.
237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Staten Island. Copper Ore, Mattes, or Bul-
lon purchased. Advances made on consignments for
refinmg and sale. Specialty made of Silver-bearing
Ores and Mattes. ^

SEX-Ij —

-

INGOT A.ND CAKE COPPER.
President, ROBERT IM. THOMPSON,

Treasure O. A. LAND.
Office 37 to 39 Wall Street, New York.



TIU THE CANADIAN MINING AND MECHANICAL REVIEW.

H. H.FULLER % CO
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and HENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

OLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S RUBBER GOODS,

REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. O. Box 178. i^Shipments promptly and carefully attended to.

Iff. BEATTY 8S SONS^

HOISTWe

ENGINES.

11

Mines

AND

Inclines

Horso-Fower HoSstera«

Stone Derrick Iron,

Centrifugal Pumpa^

-nREDGES, DERRICKS, STEL/U« SHOVELS,
i-J SUSPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

AN€irS M. THOM CO., MONTREAL.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

SAVES TOU BUYING J. $500.00 rUMF,

For the following uses:

For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Send for Catalogue and Price List GAETH & CO., MOITTEEAL.

FOR MINING. ALL CLASSES

TOROK'V'O
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The Dominion Coal Company Ltd.

Our issue this month, following upon the very interesting and en-

ale meeting of the Mining Societies of Nova Scotia and Quebec at

ley. Cape Breton, in July, is naturally redolent of the Dominion Coal

pany, at whose hospitable invitation the gathering was held there,

strongest light of criticism has for many months past been thrown

ij ui this company, and it is indebted to the press of Canada and the

ed States tor a great deal of gratuitous advertising. The latest and

0 means the least remarkable discus.sion of its aims and objects was

.ed the other day in the Senate at Washington, by Senator Chandler's

on to appoint a commission of enquiry into the true inwardness of

1 "ompany's connection with the movement favoring free coal for the

ed States. Surely no body corporate starting out to conduct an

Ttant enterprise within the limits of the Dominion, has ever been

ked and belaboured to the extent this company has been in Nova

a. This hostility can no doubt be attributed to two causes: ist.

fact that there is a preponderance of foreign, i.e., American, capital

influence about it ; and 2nd. That it came into existence under the

^iul manipulation of Premier Fielding, to whom accrued therefrom

Ich political kudos, while, at the same time, a proportionate amount of

^grin and envy filled the breasts of his political opponents. At the

E of relating a story already familiar to many of our readers, and as an

reduction to our description of the meeting of the Mining Societies in

Breton, we propose to give a brief history of the company from its

ption until the present day.

The idea of combining the various Cape Breton collieries under

management is quite an ancient one and it would be difficult to

e it back to the original source. Prior to the imposition of the

erican duty on coal, the Cape Breton mines did a profitable business,

[efly with the United States, albeit on what seems now-a-days a very

scale, but with the loss of the American market, the coal trade

iguished, and nmch suffering ensued locally among the laboring

sses in and around the mines. Then in 1878, as all are aware, came

John A. Macdonald's National Policy, under which, fostered by a

ty on imported coal, the business gradually revived, not with leaps

bounds, as the most sanguine had predicted, but with sufficient

adiness to restore comfort and a moderate degree of prosperity for

ptoyees and employed. The producing capacity of the mines, how-

:r, was a good deal in excess of the demand, competition was very

in, and prices, in consequence, very low. The Montreal market then

ticaled but a faint shadow of the substantial growth it has since

ained, and with the American markets closed to everything but slack

U, the outlet for Cape Breton coal was very limited. It was in 1881

believe, that the Cape Breton Colliery Association was instituted by

resident agents and managers of the different mines. Its formation

s prompted by the aggressive attitude assumed about that time by the

irkmen, and as a sort of counter-move to the Provincial Workmen's
sociation, which had just been started. But beyond being a combi-

on for mutual defence against the machinations of Mr. " Bobby

"

Drummond—we beg his pardon—the Honorable Robert Drummond

—

this Association essayed to regulate the course of business,,

and by entering into obligations more or less solemn, sought

to keep the selling price of coal at a level which would ensure

a decent profit. But, as is almost invariably the result in

such cases, holes were sought for and generally discovered by the wiley

manager, by which escape from the solemn obligations could be com-

pas.«ed, without sense of dishonor to an elastic conscience ; so notwith-

standing that from 1887 onwards, times sensibly improved, and although,

with a steadily increasing demand from the St. Lawrence markets, the

mines had now pretty well as much work during the season of naviga-

tion as they could handle at the capacity to which they were developed,,

only one or two of the mines could show a decent margin of profit upoa

their workings, while the rest of them were not doing much more thani

make both ends meet. As each succeeding Spring saw the blind struggle

for contracts at bed-rock prices, the more sagacious sighed over suck

short-sighted and suicidal policy and figured enviously upon the prices

they could legitimately have commanded, had common sense and

mutual confidence prevailed among the coal owners. Such being the

state of affairs, the ground was in a favorable condition for the operations-

of the gentlemen who sowed the seed of the great project which

culminated in the Dominion Coal Company as it is to-day. The initial

step of any significance was the purchase in the winter of 1891-2, of the

Ontario Colliery at Glace Bay, (which had been practically idle for some

years) by Messrs. B. F. Pearson, of Halifax and J. A. Grant, of Boston,,

acting for Boston people. Among whom were Mr. F. S. Pearson

and the gentleman whose name is better known than any other in con-

nection with the whole transaction, Mr. Henry M. Whitney, then.

President of the Boston West End Street Railway Co., of which Mr. F. S.

Pearson was Engineer-in-Chief. We have understood that it was through,

the Messrs. Pearson that Mr. Whitney's attention was first drawn to the

Cape Breton coal fields and to the vast possibilities that underlay a proper

development of their resources. It was no difficult matter to estimate-

that, with increased and cheapened production, with Louisburg equipped

as a shipping port and with modern means of water transit, it would be

possibly to supply, in a measure at least, the markets of the New England

States. Mr. Whitney was sufficiently impressed to post a large sum of
money wherewith to secure options on all the working and workable

properties lying within the limits of Cape Breton County. As he came

to look more closely into the matter, an obstacle to the successful work-

ing of the scheme appeared in the shape of the uncertain tenure under

which coal areas were leased from the Province of Nova Scotia, which

could, through its Government, increase the royalty at will. Mr.

Whitney at once recognised that it would be useless to attempt to enlist

the assistance and capital of his countrymen in an undertaking which

could be taken out of existence at any time, if the people of the country

through its Local Legislature so willed it. The royalty we may mention had

just been raised from 7^ to 10 cents per ton in the teeth of strenuous-

and united efforts in opposition from the coal owners of the Province-

At this juncture Mr. Fielding, the Premier of Nova Scotia, appeared as-
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the " defis ex mac/iina." He was anxious to see the Whitney project

carried through to a successful issue, foreseeing as he did, that, apart

from any advantage his Treasury might derive from the amalgamation,

introduction of millions of foreign money to work the mines to an extent

impossible under the existing state of affairs, was just what was wanted

by the Province in general and Cape Breton in particular. The result

of negotiations between Mr. Fielding and the Whitney syndicate, as it

had come to be styled, was that, in return for a 99 year lease of the

areas they might acquire, the syndicate agreed to pay the Government

a fixed and unalterable royalty of i2>^ cents per ton, and furthermore,

as an evidence of dma fides, and to stifle the voices of the prophets of

€vil who were loudly vociferating that the Philistines were upon them,

and that the mines, as soon as purchased, would be closed down in the

interests of Pennsylvania coal barons
;
they undertook to pay this rate

of royalty upon the largest quantity of coal produced in any one year

up to that time by all the mines they proposed to operate, as a minimum

annual contribution to the Provincial coffers, no matter if they failed to

ship that quantity. This legislation once agreed upon, all was com-

paratively plain sailing. The syndicate had purchased options upon all

the principal properties, and the majority of them were taken over and

paid for in the early days of 1893, to wit, the International mines,

{and with them the Black Diamond line of five steamers), the

Caledonia, Glace Bay, Gowrie, Gardiner and Old Bridgeport, (which,

a short time before had been acquired by the International Coal

Company), while the " Reserve " property was secured by means of

purchasing sufficient stock on the London market to give the syndicate

a control of it. The options upon the two collieries of the General

Mining Association were continued throughout 1893, with the eventual

result that the Victoria Colliery was taken over on the ist January,

1894, while it was decided not to acquire the Old Sydney mines, which,

therefore remains the only independent colliery of any size on the

Island. Meanwhile, the syndicate legislation of Mr. Fielding had been

bitterly opposed by the Conservatives, and the curious spectacle was

presented of a commercial undertaking, promising results of a magnitude

unparalleled in the history of the Province, being promoted and opposed

on the simple lines of party politics. Mr. Fielding's guns, however, were

too heavy and the legislation passed both houses. The Whitney syndi-

cate had now broadened out into the Dominion Coal Company Ltd.,

with a board of directors, including Mr. Whitney, of course, as president,

his brother-in-law, Mr. Dimock, the Messrs. Winsor, (representing the

interests of Kidder, Peabody & Co., who acted as financial agents in

floating the company), and Mr. F. S. Pearson, together with such sub-

stantial Canadian representatives as Sir Donald A. Smith, Sir W. C. Van

Home, and Mr. Hugh McLennan, of Montreal, while Mr. W. B. Ross, of

Halifax, was added as the legal member of the board. Mr. John S.

McLennan, who had been so conspicuously successful as the managing

-director of the International Coal Company, and than whom no one, if we

•except Mr. Whitney himself, had played a more important part in the later

stages of the new company's development, became treasurer, and Mr.

B. F. Pearson, who had acted from the start as Mr. Whitney's agent and

political lobbyist, was rewarded with the post of secretary. Mr. F. S.

Pearson, in addition to having a seat on the board of directors, was

named engineer in chief, while the important appointment of resident

-manager was offered to and accepted by Mr. David McKeen, M.P., up

to that time, and for many years past, manager of the Caledonia mines.

Many people fancied and perhaps fancy still, that a younger man of

modern ideas and altogether of a more pronounced ''fin de siecle " type,

might more fitly have been chosen to engineer a large concern of this

kind, but it has been and still is our opinion that the choice was in

many respects a wise one. Mr. McKeen is a man of remarkable origin-

ality and determined will, while the history of his past career supplies

abundant evidence of shrewd ability and foresight. '' FesUna knte,"

might very appropriately be adopted by him as a motto, and his

pronounced conservatism and distrust of new-fangled notions have acted

as a very effectual and salutory brake upon younger and more ardent

spirits, who had framed a programme for his execution, calling. for 1%

ton steamers, shafts with a daily capadty of 5,000 tons, and load'

dock rivalling Cardiff in cost and magnitude—all to be provided withi

a short space of time and before markets had been found for the bounc

less store of coal to be produced. When Mr. McKeen disapproves aa

disagrees he does so with a blunt outspoken frankness which i

in the highest degree disconcerting to anyone holding and pr(

pounding views opposed to his own, and he may be trusted to driv

his arguments home with a force well nigh irresistible. For him as i

well known the sun has risen and set for many years at the Caledoni|

colliery, and it has cost him a considerable effort to enlarge his horizol

and to extend a sympathetic embrace to the other, and, in some instance
j

larger collieries which are now under his management. But if he fal'

short of a thoroughly comprehensive grasp of the reins of managemen

he can be relied upon to discourage and frown down any rash and in!

mature experiments, avoiding extravagant changes as much as possibl.

and working on and up with characteristic Scotch caution and cannienes

At the time the new company assumed control of its property, arrangi

ments for the year's business had in many cases been already made, an

it was confident that little or nothing could be done in 1893 in the \va

of new developments. As a matter of fact work was carried on througl

out last year pretty much on the old lines, and the only new work of ar

importance that was undertaken, was the extension of the Inte

national Railway in the direction of Louisburg via. Glace Ba

and Cow Bay. This work was actively pushed on under th

superintendence of Mr. Hiram Donkin, who had already made his

in Cape Breton as the constructor of the I. C. R. extension from Poll

Tupper to Sydney, with the result that the line was opened for traffic t

Glace Bay at the close of last year, when the season of navigation ha

terminated. Several important developments and changes were taJ(e

in hand, notably the practical re-building of the old International shippgi

pier on Sydney Harbor, which was to be replaced by a new struGfiffl

containing the latest contrivances for shipping coal with the maximui

of despatch and the minimum of breakage ; the sinking of a large sha

(Dominion No. 1) on the line of the Company's railway near Bridgepor

to win coal from the popular Phelan seam, and the erection of a ne

heapstead, with the most up-to-date hoisting and screening arrangement

at Caledonia, and to a less important degree at Old Bridgeport also,

cannot be denied that the prosecution of these works has been attends

by a considerable amount of disappointment and disillusion. Th

difficulties under which outdoor work is carried on in Cape Breto

during the winter months, could not have been correctly gauged by th

powers at Boston, and it was evident when navigation opened in 189.

that the management had attempted to do too much at one time.
"

new pier was still in an embryotic state, presentmg difficulties which

never been experienced even in shipping from its much despised

decessor, and the two collieries, to which so much had been done

from which so much was expected, were not only ready to produce

but remained unproductive for a considerable time after the s

active shipping had commenced. Moreover the new and elab

hoisting and screening arrangements with which they were event-

equipped, developed the habit of running amuck at frequent inter

and the result, therefore, has been very far from showing any advan

gained over the old methods, either in the cost of production o

quantity of coal shipped. It is not our business to surmise as to w

shoulders the blame of these failures and delays should rest upon,

we do no one an injustice in hazarding the conjecture that a great

of the new work was somewhat too experimental in character, and

the new management made the mistake of presuming that the ch

they had planned could be effected with as much ease in Cape
"

as in America; and mindful of the facts that materials had to be in

ported from great distances, that the climate in winter renders work vei

difficult and uncertain, and finally that the local mechanics, good al?

reliable men as they undoubtedly are, could hardly be expected to ac"

themselves immediately to revolutionary ideas and methods. B<
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5^aus and disappointing as these failuves and drawbacks have been to

tl
management^ curtailing their supply of coal available for shipment

a 1 preventing them from taking advantage to the full of the demand

f(
provincial coal in the States caused by the recent labor troubles

tfre, the difficulties met with are of a kind that time and experience

remedy. At least we earnestly hope so. We saw nothing in our

rjent visit to warrant the fear that the mistakes that have undoubtedly

ttn made are more than temporary in their consequences. On the

cntiar)- many difficulties had by that time been surmounted, and the

gneral situation seemed to us to be healthy, and full of hope and pro-

tThe new developments are good and sound in principal, and

ence will no doubt, soon remedy their defects in detail.

Such then, briefly, has been the history of the rise and progress of

Dominion Coal Co. What it is destined to become, who can say ?

IS as yet but in its infancy, and its enemies, whose prophecies of a

iding monopoly and other attendant evils, have so far been falsified,

us wait and see what a hydra-headed monster of tyranny it will yet

, elop into! It may safely be predicted that with its ample means and

caching influence, the Company will develop the coal business of

.)e Breton within a year or two, to an extent, compared with which

old condition of affairs might be termed stagnation. Whether it

, accomplish all that has been promised for it, is of course more pro-

matical. The present crisis at Washington has been fraught with the

uest importance for those interested in the new developments in

e Breton, and should the duty on coal be removed from the American

fif, there would appear to be no reason why, with Louisburg equipped,

It shortly will be, for shipping coal, a large and profitable trade with

eastern .sea board of America should not be built up, side by side

the increasing ^business the company already enjoys within the

;ts of the Dominion.

To touch for a moment upon the evils that were foretold as the in-

:able result of the Company's occupancy of the Cape Breton coal fields,

management, we hold, deserve to be congratulated upon the nioder-

>n and forbearance with which their reign has been inaugurated. That

re have been individual cases of disappointment and heart-burning

v be true ; it was not to be expected that a turnover of so revolution-

a character could be made without them. But outside of these, any

-nges that have taken place, have, we imagine, been beneficial to those

cted. The laborers in and around the mines have as much work as

y ever had, in fact, judging by recent complaints of a falling off" in

output of coal, more than they want, and the prospect in the near

ire of steadier employment the year round than they ever enjoyed

ler the old regime. Viewing the situation from the standpoint of the

eral public, we are not aware that any attempt has been made to un

y force up the price of coal, nor do we believe that the company's

icy contemplates any move in this direction. Perhaps those interested

he coasting trade, which until recently, has been such an important

-iness in Nova Scotia, can present a better ptima facie case than any

cr body of men, against the new order of things, for they can no

ibt complain with truth that they are being squeezed out of existence,

. in justice, it must be remembered that the decadence of this trade

i set in long before the idea of the Dominion Coal Co. had been con-

ved. We cherish the confident belief that as long as men like Mr.

litney control the Company's policy, so long will that policy be wise

' moderate. It has been claimed for Mr. Whitney that his specula-

ns have invariably been of a kind to bring not only profit to himself,

||;id his associates, but also, benefits to the community at large, and he

y be counted upon never to initiate or sanction any line of action in

business to which the epithets " grasping " or " arbitrary " can be
lied. The people of Nova Scotia, and especially those whose homes
within the territory dominated by the Dominion Coal Co., can be
gratulated upon the fact that the enormous powers possessed by that
(joration, are in the hands of a man of his character. So long as they
t there we can feel assured that the progress of the coal trade of Cape
xton will be marked by no harsh or arbitrary treatment of those who

pirectly or indirectly depend upon the company for their livelihood and
:>mfort.

The Memramcook Fiasco.

During the past month many of our subscribers will have read more

or less of the collapse of work on the property of the Memramcook Gold

Mining Co. Ltd., in New Brunswick, a corporation which, from the

local papers, was soon to pay cent per cent dividends. The moral of

the whole fiasco is so important, especially as to the manner in which

the property was floated and equipped, that The Review deems it ex-

pedient to review the progressive stages of the undertaking. Its history,

briefly stated, is as follows : In the fall of 1892, following closely upon

the excitement occasioned for a very brief period by the Brookfield con-

glomerates in Nova Scotia, came rumors of the existence near Memram-

cook, New Brunswick, of extensive beds of auriferous cement or

conglomerate. This conglomerate occurred or was exposed in a cutting

made by the Intercolonial Railway for ballast. So-called " mortar tests
""

were reported as yielding several dollars per ton, by which rumors,

attention was drawn to the property, and one J. B. Neilly, a merchant

of Halifax, interested himself in getting a commercial test made of the

material. In January, 1893, Mr. Neilly shipped a car load of material,

supposed to have come from this railway cutting, to one of the best

custom mills in Nova Scotia, viz., the Oldham mill. From this car load

was obtained a yield of $1.50 per ton by the stamp mill process.

Correspondence ensued between Mr. Neilly and Mr. Hardman, the

manager of the Oldham Gold Co., in which it was made clear that the

test was accurately and carefully made and that $1.50 of gold existed in

each ton of that particular material composing the car load. Further,

Mr. Hardman's personal opinion to Mr. Neilly was that although getting

$1.50 per ton from the sample sent, yet the deposit was not of economic

value at that rate of yield, and could not be made a profitable invest-

ment. Mr. Neilly then considered (he has said) Mr. Hardman to be

the highest authority in his line in Nova Scotia.

Notwithstanding this expert opinion and advice Mr. Neilly at once

issued a prospectus based on this yield of $1.50 per ton, which prospectus

contained most ridiculous estimates of the cost of working the deposit,

and of the margin of profit sure to be obtained. This prospectus was

signed by the provisional directors of the company, (which had been

incorporated in New Brunswick), some of whom were men of standing

in finance and in politics, particularly so in Nova Scotia.

By the use of these names as directors tone was given to the enter-

prise, and many people were influenced to buy shares in the company,

in the faith that these prominent men would not have endorsed the

prospectus unless the scheme had been investigated by them and

approved.

It is a question in Canada as to how far such directors are respon-

sible
;
English law makes such officials personally financially responsible

for statements issued over their signatures. It is the conviction of The.

Review that the .sooner this is made the law in Canada the better for

legitimate mining.

Once the prospectus was issued an agreement was promulgated by

Mr. Neilly under which stock of the par value of $1 was sold by him for

i?/^ cents, for the avowed purpose of erecting at first ten stamps for a

testing mill, and secondly, to provide for the erection of forty additional

stamps should the tests prove favorable. The bait was swallowed and

for a time small lots of stock were sold rapidly to people who imagined

the endorsement of the prospectus by some leading men of Halifax as

directors, was a guarantee of genuine value.

The plant of the Coldstream Mining Co. (which included a 50

stamp mill and appliances) erected on another conglomerate bubble at

Gays River, N.S., which had burst, was purchased by Mr. Neilly for

about $5,000. Ten of these stamps were at once removed to Memram-
cook, and in July a 50 ton lot was milled which yielded ^vA/; the

amalgamator was replaced by another and a 43 ton lot was milled, again

yielding no gold. A third and skilful amalgamator was employed, who
crushed four (4) lots of 25 tons each, obtaining, as the average of the

100 tons milled, a yield of $1.94 per ton. The gold obtained from this

/
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test was, like that of the carload shipped to the Oldham mill, coarse

enough to be easily saved by stamp mill work.

Meantime assays of lots sent to Mr. A. B. Browne, of Boston, had

shown values ranging from $3.72 to $4.18, but the gold obtained in

these laboratory tests was, according to Mr. Browne, very fine.

Here were discrepancies. Stamp mill tests on 100 tons showed

coarse gold, stamp mill tests on 93 tons showed absolutely no recognizable

gold, assay and laboratory tests on one ton showed very fine gold.

The explanation offered for finding no gold in the two lots of 50

and 43 tons milled by stamps, of organic matter in the water, and of

" chemicals " used, might possibly be taken into account if the gold

really was very fine, but when gold is coarse enough to be easily saved

in the mortar, such an " explanation " fails to explain.

That these variations and discrepancies shonld have made the

officials of the company dubious, and have induced caution, goes with-

out saying, but apparently quite the contrary impression was produced,

for on the 15th September, after a somewhat discordant meeting, Mr.

Neilly and his directors got a vote deeming the erection of the remain-

ing 40 stamps expedient and advisable, and work thereon was at once

commenced. This was the beginning of the end. No competent expert,

on such conflicting testimony as the company possessed, would have

advised such action, yet this company with a paper capital of $400,000

proceeded to equip the property with a large plant, while yet utterly

ignorant of the extent or real average value of the deposit they imagined

they possessed. No portion of the 370 acres of territory owned was

opened or tested beyond the old face of the ballast pit, and the yields

from that were discordant, so that absolutely no calculations as to

quality, or uniformity, or continuity were possible.

The mill erected was built in a slip-shod and cheap manner ; no

provisions for heating were made, and the power arrangements were so

imperfect that the 50 heads were never able to run continuously for any

length of time. Yet for this mill Mr. Neilly is said to have received from

his company the sum of $25,000—a larger sum than was paid by the

Coldstream Company for the same mill when new, and for which, when

they sold to Mr. Neilly, they received only the sum of about $5,000.

The profit to this gentleman is variously named at from $t 0,000 to

$15,000.

Late in October, when the 50 stamp mill was under way, a man
who describes himself and his business as "a cutter of ladies' coats and

jackets," talks " patent electric process," " mercurial hydrate of sodium,"

and a lot of other senseless jargon to Mr. Neilly to such "effect that that

gentleman orders several car loads of conglomerate sent to this ladies'

coat-cutter to be tested. Who is surprised to find this jacket-maker gets

a higher yield per ton than the stamp mill tests gave ? His " patented

mercurial hydrate of sodium made by electricity," apparently manufac-

tured gold. But who is not surprised to find the president of a mining

company, with large property and large capital, so credulous and so

ignorant as to be induced to make another " proposition " to his com-

pany (as a contractor or what you like) to put in one of these wonderful

patent mills and to take his pay therefor in " excess profits," whatever

they may be, and at a substantial advance upon the cost of the machine !

Truly a wonderfully pliable, credulous and most lamentably unbusi.

ness-like " company." But from letters in the daily press of Halifax,

President Neilly was afraid to have the resulting bulHon from this won-

derful mill tested for fineness ; he preferred to treat the gross yield as

fine gold because he was going to use the results of this patent process
" to sell stock."

Shortly after comes the end. The mill being so imperfect cannot

Tun in winter weather, at which time it is finished, "inspected and

accepted," and paid for. Sometime in June of this year, under the

guidance of an amalgamator who has no superior in stamp mill work in

Nova Scotia, the big mill finally makes a start, dropping on an average

between 20 and 30 head. Over 1,000 tons are milled ; results : doth in

fiatent electric mercurially-hydrated-personally-ladies'-coat-cutter-conducted-

machine, and in the stamp mill

—

nil—ox next to nothing, the magnificent

sum of 3 cents per ton being realized.

The bubble has burst, bills remain unpaid for some time, and

President Neilly makes an " explanation " which reads very cleverly, but

doesn't "explain." I

The plain obvious moral is : Don't trust a so-called business man

to run a mining scheme unless he has competent expert advice from the

beginning. As the Halifax Critic so well said in its issue of the 3rd

August : "All mine investors cannot be mining experts, but before

plunging their money into a venture they should avail themselves of the

advice and experience of some professional man who could save them

from some financial foolishness of which they might afterwards be

ashamed. * * * We can only say ' you have yourselves to

blame.'"

We do not hesitate, in our opinion, to say that the gentlemen who

acted as provisional directors of this Memramcook Co., are in a great

measure responsible, as they took no steps to ascertain the truth or false-

hood of the statements incorporated in the prospectus by competent

expert mining advice. It is well known that some of the Geological

Survey staff, when visiting that district, found nothing to warrant the

extravagant claims made ; it is also well known that no engineer of

reputation ever visited the property or reported on the same. It is

surmised that Mr. J. B. Neilly is the only individual who has profited by

the deal. Who, we ask, are responsible for this state of affairs but the

directors ? the body of men elected by the shareholders to conserve and

forward their interests !

And that such work should be held up as characteristic of Nova

Scotian methods in the gold mining business is a slander and libel upon

an industry which is legitimate, growing and straightforward in its !

characteristics.
!

Copper Mining in Cape Breton.

Hitherto the name of Cape Breton has been synonymous with coal.

In fact few people believe that there is anything else in Cape Breton

except some lakes, coal mines and enough dry ground for the miners'

'

houses to stand on. A smile often meets the assertion that Cape Breton

;

has a fishing and farming industry either of which is quite as important

as coal mining. The. number of those who believe that in metal mining]

there exists in this island the foundation of an industry vastly more im-

portant than all the others combined, is confined to those who view the.

island with experience gained in other countries. The concentration of|,

so much capital upon the coal mines, the facility with which they can;

be opened, the indifferent and easily procurable skill that can readily

mine coal, all have combined to withdraw attention from the more com-

plex productions of the metallurgist's skill. So much has this been the

case in Cape Breton that it is hardly known that the island is one of

the most promising mineral fields of Canada.

The labors of 'the staff of the Canadian Geological Survey, have

given us a map showing the Laurentian, Silurian, and Carboniferous

districts, but as yet the metal prospector and the mineralogist have seen

little of Cape Breton. The list of minerals as yet known comprise iroUfi

copper, lead, silver, graphite, manganese, mica, feldspar, asbestos, '

barytes, fluor spar, strontianite, phosphates, marble, gypsum, building

stones, fireclay, etc.

In the development of the gypsum and marble initiatory steps have
\

been taken with fair promise of expansion. The future, however, so far
j

as it relates to the material prosperity and the accumulation of capital
,|

in Cape Breton, depends on the utilisation of her coal in the varied and
!|

complex methods of the metallurgist, who smelts her ores and produces |

lead, copper, iron, steel, etc. The mere export of coal, practically a raw
|

material, leaves in the country little beyond the wages paid for its ex- I

traction and shipment, in other words the equivalent of the support 0'
]|

the laborer. Take England as a shining example of this. Large as her ji
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export of coal is, it is but a small percentage of the amount consumed

in her thousand industrial processes. Where would England be in the

-scale of nations did she but mine her coal and ship it to foreign countries

there to heat the furnace, drive the factory engine, etc.

So important is the connection between the home consumption of

coal for industrial pursuits and the accumulation of wealth or capital in

provinces like Nova Scotia and British Columbia, that it would seem to

he specially the duty of Provincial Governments to take every possible

step to foster the home reduction of ores. It would be better that these

Governments spent annually a round grant of money in prospecting and

testing mineral lands, which could then be leased to responsible parties

instead of being held by persons who are without means for develop-

ment, and expect the prices of mines for prospect holes.

In the list of minerals the development of which would specially

benefit Cape Breton, iron and copper ores may easily take the first rank

As regards the former, the presence of numerous deposits is well known.

Analysis show that some of the ores rank as the best, as " Bessemer."

Outcrops are known close to shipping points, yet a few thousand doll-

ars represent all the practical attention they have received. Their

value according to the owners is immense, yet where the beds are known

in some hill side, enough work has not yet been performed to show a

year's output in sight. The .same with a single exception may be said of

the copper ore deposits of the island. .\t numerous points outcrops of

ore are known, a few trenches have been cut, yet nothing done beyond

showing a prospect more or less promising. These prospects upon

which capital would readily risk the money required for a proper test

are held by the owners as representing great cash values. The only

attempt at a legitimate development of a mineral deposit on the Island is

that of the Eastern Development Co., Ltd., the owners of the

Coxheath Copper Mines. Here a prospect was submitted on reason-

able terms to foreign capital. The first steps showed an improve-

ment on the surface indications, which has continued. This com-
pany owns, on the felsite rocks of Coxheath Hills, three square

miles of territory in which several thousand feet of cupriferous strata

outcrop. The explorations show that the comparatively scanty surface

indications of copper pyrites which merited attention only from their

persistence along a well defined horizon, formed the surface of a highly

mineralised belt extending over a large tract of country. This point

alone is of interest as showing that expenditure of money and time is

needed in examining mineral deposits as the condemnation of a single

exposure on the ground of the property of mineral there visible may
prove an unfair prejudgment of the value of the same rock a few hun-

dred feet away. The company encouraged by the improvement visible

as they worked on the vein prepared for development work. Gradually

and cautiously during the falling prices of the. metal they have pushed
their main shaft until it has reached a depth of 300 feet, and during the

sinking have cross-cut the bed rock with the result of showing several

veins carrying copper in workable quantity with decided percentages of

gold and silver. The principal vein varies from six to ten feet in width

carrying in the vein about six per cent, of copper readily dressing to

over ten per cent. The remaining veins, of which some six have been

cut and tested at the different levels as in the case of the main vein, vary

in width up to five feet and promise at several points as well as the large

vein. The mine is well equipped with hoisting gear, air drills, pumps,

shops, houses, etc. equal to the development being carried on and to a

fair daily output. The eastern shaft has been ;sunk about 1000 feet

from the main shaft, and is down about 150 feet on the main vein which

at that point presents the same characteristics as at the main shaft.

In the southern lease the company has traced for nearly one

thousand feet a large vein which has been opened on at one point to a

depth of one hundred feet, showing as well as the main vein at an equal

depth. Further explorations may show that this vein joins the others,

and experts have expressed opinions that it may prove richer than those

already tested. This cross vein has over two hundred feet of backs

above water level drainage. So far the work of development has shown

large quantities of ore, readily accessible, and presenting no obstacles to

treatment. The fact that there are over $50,000 worth of available ore

on the dumps which has accumulated from the levels and cross-cuts in

the veins certainly proves the extent of the veins and their accessibility.

As for the second part of the enterprise, the treatment of the ore,

it requires a modern outfit. So far as the accessory surroundings

of copper smelting are concerned in this ^iection, they are unusually

favourable. The property can be readily joined to the Government

railway system by six miles of road, and at the proposed junction ample

ground has been secured for furnaces on deep water in Sydney Harbor.

Coal is within a few miles by rail or water, flumes can be had at the

furnaces, and the best labor of the continent is a characteristic of the

people of Cape Breton. Ores from all parts of the Gulf of St. Lawrence

region can be collected at this point, and with smelters here the numerous

prospects of copper ore in the Island will undoubtedly furnish some

mines ready to supply ores. The locality as a distributing centre for the

manufactured article is unrivalled, being on the .seaboard instead of, as

is the case with so many mines, hundreds of miles from any shipping

point.

There is a marked improvement in the mica market, the demand

for Canadian being steadily on the increase.

The meetings of the Ontario Institute will be held by courtesy of

the Provincial Government in the Private Bills Committee Room, Par-

liament Buildings, Toronto, on Wednesday and Thursday, 12th and 13th

September. Afternoon and evening sessions will be held on both days,

An apparatus for discovering internal flaws in iron and steel has, it

is reported, been invented in Paris by a Captain de Place. Of course

it is electrical, and consists of a small pneumatic tapper worked by the

hand, with which the sample of steel or iron is tapped all over. With

the tapper is connected a telephone with a microphone interposed in the

circuit. One operation is required to apply the tapper, and the other to

listen through the telephone to the sounds prodcced. Both are in

electrical communication, and in separate apartments, so that the direct

sounds of the taps may not interrupt the listener, whose duty it is to de-

tect flaws. In applying the system, one operator places the telephone to

his ear, and while the sounds produced by the taps are normal he does

nothing. Directly a false sound, which is distinguishable from the

normal sound, is heard, he signals for the spot to be marked, and by

this means is able, not only to detect a flaw, but to fix its locality.

All silver mining companies are keenly alive to the present need for

bjinging down the cost of production to the "irreducible minimum."

The uncertain and varying value of the metal demands this of them
;

and unless they face the question they will be quickly shouldered out of

the ranks of profitable producers. In an article in the New York Times,

giving the history of American silver-mining, with the growth of the pro-

duction and the temporary checks from declining prices, the author con-

cludes that as transportation facilities and the mining methods are cheap-

ened there will be a constant decline in the cost of silver production
;

that if the output is checked at 60c. per ounce because a few mines pay,

this is probably only temporary ; and that the steady reduction in the

cost of mining indicates that there is no minimum price below which

silver cannot be profitably produced which can be called fixed or

absolute. This minimum, in fact, constantly changes, every reduction

in the cost of transport and every cent taken off the cost of food and

supplies at the mines, contributing towards reducing the cost of putting

silver on the market. Electricity, as yet only partly developed, may

further cheapen the cost of mining, enabling America to produce silver

profitably, not at 60c. per ounce, but at 50c. or 45c. " The repeated

congresses gathered to help silver will always fail," says the writer, " be-

cause they try to get a certain result from uncertain Tacts. The only

way to control the price of silver is," he adds, " to curtail the production.

There is no other way."
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EN PASSANT.

In order to meet a large advance sale of the present number of the

Review, an additional issue of two thousand copies has been printed.

In order to avoid disappointment, readers desiring extra copies should

forward their orders at once.

attendance of members on the present occasion. We understand that

an excursion to the Capelton Copper Mines, where members will be the:

guests of President Blue, and a run to the gold mines on the Du Loup-

are on the iapis.

The Cape Breton meetings of the Mining Society of Nova Scotia

and the General Mining Association of the Province of Quebec will be

remembered as red letter days in the history of these organizations.

The attendance was large and representative of the mineral industries of

eastern Canada, though it was a matter for regret that the turn out of

Quebec members, on account of the busy season at the asbestos mines,

was not so large as the strength of the Association and the importance

of the occasion warranted. Needless to say, in the hands of the repre-

sentatives of these two powerful companies, the Dominion Coal Co. and

the General Mining Association of London, whose guests the visitors

were, the programme was of an unusually interesting and attractive

character, and throughout was conducted by

princely hospitality. Too much praise can-

not be given to those upon whom fell the

burden of so lavish an entertainment. Mr.

David McKeen, M.P., the genial director of

the affairs of the Dominion Coal Co. in Cape

Breton, and his energetic associate, Mr. W.

Blakemore, were indefatigable in their exer-

tions to show everything worth seeing in the

large territory under the control of their com-

pany, and to cater to the comfort and pleasure

of everyone. Mr. R. H. Brown will be grate-

fully remembered for the immense trouble he

took to entertain a very large party at the old

Sydney mines, and the delightful associations

with his charming residence at Beech Hill will

remain forever green. Captain Gragg and the

only Col. Grainger, Mr. Burchell, Mr. C. H.

Rigby, Mr. F. C. Kimber, the officers of the

Sydney Club and the Tennis Court, also de-

serve special mention for courtesies extended.

Nor must we forget the unstinted hospitality

of the fair sex, Mrs. and the Misses Blake-

more, Mrs. R. H. and the Misses Brown, Mrs

Rigby and Mrs. Moseley, one and all of whom

contributed in no small measure to the success

of the meeting by many courtesies and kind-

nesses extended to the visiting ladies. In-

deed, each and every one present on the occasion carry away with them

many delightful memories of Cape Breton, and a lively appreciation ot its

hospitality, its beauty, productiveness and resources.

British Columbia, the only mining province in Canada, without an.

association of mineral interests, is now, we are glad to see, moving;

towards organization, as the following excerpt from a letter from Mr>

G. F. Moncton, Vancouver, will show :

—

" Some of those here who are connected with mining in various ways are-

endeavoring to form an association. The matter is at present in a vague form, the

idea only having been mooted the other day, as the enclosed letters will show. Will

you kindly extend to us the support of your Review which has to so great an extent

influenced and assisted the formation of the other mining societies of the Domiuion ?•

We hope in two or three weeks to be so far advanced as to be able to call a meeting

and form the nucleus of the society."

The Province of British Columbia is making such progress in the-

development of her minerals that the organization of such an association

as those already established in the other provinces of Canada is not only

desirable but necessary. Apart from the social,

advantages such an association would confer

upon its members, the publication of papers-

on the resources and mining practice of

British Columbia would be of incalculable

value in directing the attention of capitalists

to the undoubted field for remunerative invest-

ment there exists in the western province.

Needless to say, the Rfview will cheerfully

exert itself to aid the new organization in every-

way possible. In the meantime, it heartily

wishes success to the promoters of the organi-

zation.

THE LATE COL. CUSTAVUS LUCKE

Vice-President General Mining Association of Quebec,

Director Beaver Asbestos Co., Ltd.

Sherbrooke, Que.

Died Sunday, 8th July, 1894.

The Ontario Mining Institute, organized in April last, will hold its

first business session at Toronto during the second week in September.

Papers will be read by Mr. A. Blue, Director of Mines, Toronto, Prof.

W. L. Goodwin, Kingston, Mr. J. Bawden, Kingston, Mr. W. Hamilton

Merritt, Toronto, and others. Every effort is being made to make the

meeting attractive. As the railways offer special inducements in reduced

rates to visit Toronto during " Fair " time, the attendance from the

mining districts of Ontario should be large. A full report of the pro-

ceedings will appear in our next issue.

While at Charlottetown, P.E.I., eti route to

Cape Breton, the members of the General

Mining Association of Quebec were startled

by the sad intelligence of the sudden death

by heart disease of Col. Gustavus Lucke, an

original member and Vice-President of the

Association. Col. Lucke, who resided at

Sherbrooke, Que., was a partner in the firm

of Lucke & Mitchell, the well known hardware

merchants of that town, and a director in the

Beaver Asbestos Company, Ltd., operating at

Thetford Mines. In all matters affecting the

welfare of mining in the Province of Quebec^

Col. Lucke took a lively interest. He was^

foremost in the agitation to repeal Mercier's obnoxious Mining Law, and

one of the first to sign the roll of the General Mining Association formed

at the time. At every meeting and social reunion Col. Lucke's stalwart

personality and genial countenance was a familiar figure, and his demise

at a comparatively early age will be mourned by the mining men of

Quebec and by a large circle of friends. The deceased gentleman was

also, we believe, an officer of the Asbestos Club at Black Lake. Almost

immediately after the sad announcement, a meeting of the Association

was held, at which a resolution was passed expressing sorrow for the un-

timely death of one so universally esteemed among its members, and

tendering to his widow assurances of their most tender sympathy in her

bereavement.

The General Mining Association of the Province of Quebec will

hold its next Quarterly General Meeting at Sherbrooke, Que., during the

last week of Septeiriber. So many pleasant memories are associated

with the outing at Sherbrooke last year, that there is sure to be a large

"Asbestos," says the Australian Mining Statidard, "has hitherto been a mineral

which has enjoyed the happy, if obscure, fate of prosperity. The fluctuations have

not disturbed the market, nor the inrush of huge "parcels" excited speculators.

Mine owners have found no difficulty in disposing of their output at a satisfactory

return upon capital. Now, however, the position seems likely to be altered, and

shareholders in asbestos companies may share the lot of the ordinary mining adven-
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turer in palpitating over the relationship of supply to demand, and both to dividends.

A good deal of interest—not to say jealousy—has been awakened amongst the existing

companies by the formation of a private company to work newly discovered deposits

of asbestos in Griqualand, Cape Colony. The leading men in this concern are con-

nected with the De Beers Diamond Mines, and the competition of South African

asbestos with the Italian and Canadiaij is not, therefore, likely to weaken through

want of sufficient capital. Moreover, it is claimed for this new fibre that its specific

gravity is quite 25 per cent, less than the other varieties. Thus, at the same figures.

Cape asbestos would be a great deal cheaper than its competitors. Moreover, it does

not require any heavy expenditure to mine, as the deposits are nearly denuded, and

*11 that is required is to blast it out of the ground with dynamite and load it into trucks.

The Italian and Canadian asbestos mine-owners may, however (says the Lon ion Min-

dng /otirnal), fin<l several crumbs of comfort against this threatening competitor.

In the first place the cost of transport in South Africa is a heavy item, and then, again,

the shipping charges to Europe will fall heavily on the raw material. On the other

hand, the consumption of the raw material is extending in all directions. It is used

nowadays, we believe, for the filiments in incandescent electric lignts, and threatens

almost entirely to supersede cement as a material for coating steam boilers. Asbestos

mill-board, cloth, &c., also may very likely come into enormous vogue for general

packing and other purposes. There ought, therefore, to be plenty of room for the

addition of South Africa's production to the existing supply. The position may be

changed if it is true, as we hear, that extensive and very valuable deposits have lately

been discovered in Italy by persons quite independent of the large capitalists, who have

hitherto practically controlled the supply of the mineral. If Italy really possesses

mines equal to those of Canada for the workable qualities of the fibre, a revolution may

quite possibly lie impending in the position of asbestos.
"

But then Italy does'nt. Furthur the inferiority of the Cape asbestos in

comparison with the Canadian product is so marked that the Canadian

operator may regard its prduction with indifference.

Dr. David T. Day, Chief ot the Division of Mining Statistics and

Technology has issued his annual volume of the Mineral Statistics of the

United States for the year ended 31st December last. As usual a mass

of valuable information is given respecting the progress of mining

and the industrial conditions affecting the production of min-

erals in that country. The report is one of the most valuable of the

many useful publications issued by the United States Geological Survey

and we, in common with a large number of our readers, who constantly

refer to it, would be sorry indeed to see it stopped. We have no sympathy

with the Engineering e^" MiningJournal which for reasons of its own,

personal, professional and pecuinary, would, judging by recent utter-

ances, fain see the work abandoned in favor of its own pretentious but

far from reliable annual compilation. Quoting from Dr. Day's work we

learn that ;
" The total value of the mineral products of the United

Stales in 1893 was the smallest since 1889. It represented $ 609,821,

670, compared with $688,616,954, in 1892; a decline of 1 1.44 per

-cent. In 1892 there was an increase of 30 millions or 4.67 per cent,

over 1892. The decline in value was most conspicuous in pig iron and

structural materials, but most other minerals declined in the amount and

the value of the product, the exceptions being gold, anthracite coal, alu-

minum, phosphate rock and gypsum. Bituminous coal showed a slight

increase in quantity but the normal increase was checked and the total

value was less than in 1892. Petroleum increased in value but decrased

in quantity. Salt, quicksilver, and many smaller products increased in

quantity but shared the usual decline in value. This general decline

was attributed to the financial depression and the consequent decreased

-consumptive demands. It was only conspicuous during the last half of

the year, as considerable time i.-) necessary for affecting the tnining in-

dustry, and as it is correspondingly slow in recovering, its effect will be

•equally pronounced in 1894.
"

The mica mining industry of the United States has been in an un-

satisfactory condition for a number of years. In 1884 the production

amounted to 147,410 lbs. valued at $ 368,525. In the following year

it fell off to 92,000 lbs, valued at $ 161,000 and in 1893 the product was

only 40,000 lbs. value $70,000. In 1887 the production increased

somewhat, but again declined, and from then until 1891 the value of the

product did not exceed 75,000 lbs., valued at $ 100,000. In 1893 the

product is estimated by E. W. Parker (U. S. Geol. Survey) to have been

51,11 1 lbs of cut mica worth $80,629, 156 tons short scrap or waste

mica worth $8,300 making the total value of the output $88,929.

During the year ended 31st December last, mica to the value of $ 147,

927 was imported.

Asbestos as an industry in the United States practically does not

exist, the total product for 1893 only amounting to 50 short tons valued

at $ 2,500 at the mines This output was confined to the State of Cali-

fornia. In the same period Canada produced 6,473 tons of a value of

$313,806. The exports from Canada to the United States amounted

in 1891 to 7,022 tons, valued at $513,909 and in 1892 to 7,316 tons

valued at $ 514,412. The value of the asbestos imports by the United

States during the year ended 31st December last was of crude $ 175,

602 and manufactured $ 9.403 or a total import of $ 185,005.

In a paper on the origin of gold nuggets, read before the Royal

Society of New South Wales, Mr. Liversidge gives a summary of the

various theories which have been put forth to account for the existence of

alluvial gold other than "the old and accepted one, " that it had been

set free by processes of disintegration. He also gives details of a large

number of experiments made with a view to determine whether a mucl-

eus of gold immersed in a gold solution and in the presence of such

substances as would be likely to occur in nature will increase in weight,

and he concludes that gold is deposited when the nucleus is in contact

not only with metalliferous sulphides and arsenides which forrn strong

galvanic couples, but also with such substances as iron oxides, charcoal,

graphite, .sandstone, granite, quartz, clay and marble, which form but

weak galvanic couples with the gold mucleus. He questions whether

the common assertion as to the greater fineness of nugget as compared

with course vein gold has any foundation in fact. With fine alluvial

gold there is such a difference, but this he thinks results from the remo-

val of silver and other impurities by solution owing to the larger relative

surfaces exposed. Discussing the question of solutions of gold in na-

tural waters—although absolute chemical proof is still wanting—because

it is found in recently formed pyrites, &c., where it must have come

from solution. Furthermore, the author urges that large nuggets could

be artificially produced by following the methods used in his experi-

ments, and believes that gold is probably being so deposited at the

present day. However he did not believe that the large nuggets have

thus been formed in situ, although gold grains and dust may have been

appreciable thus enlarged.

A recent letter from the Rainy Lake gold district, Ont., says :
" The

whole place is full of prospectors and claim jumpers, and one has to

watch every move he makes. Prospecting is being done on a wholesale

plan. There are six parties out at present who are playing the hog in

every way. To give you an idea of how they work, I will describe one

party, a man from U. S. A. He has two surveyors, fifteen prospectors

and three or four Indians. This party has already surveyed over 50,000

acres. Although he has not paid for this, yet he holds the ground for

one year, and as soon as any other party applies for any location within

these 50,000 acres, buys it up and in this way really gets other men to

prospect his land for him. There are five more like him—besides there

are dozens of other small parties." This looks hke a matter for the

jurisdiction of the Director of Mines. The wholesale acquisition of

lands by speculators is contrary to the letter and spirit of the Mines Act^

A mining exhibition is at present being held at Freiburg, Germany.

A few days ago an interesting competitive trial took place between two

types of rock drills, i.e., the "Heise" and the "Thomas." The trial

consisted in boring a block of sandstone 56 cm. thick. Including the

fixing of the bore frame and the changing of the drill, the " Thomas "

machine is said to have occupied five minutes, while the "Heise"

machine performed the work in less than four minutes,

/
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SUMMER MEETING
OF THE

General Mining Association of the Province of Quebec.

En route to Cape Breton the members of the General Mining Association of

Quebec held their summer meeting in the saloon of the steamer " Bonavista, on

Monday evening, 9th July. Mr. John Blue (Eustis Mining Co.), President, m the

chair.
THE DEATH OF COL. LUCKE.

The CHAIRMAN—Before proceeding with the regular business of the meeting,

I will ask your permission to make a few remarks regarding the sad event of which we

received intelligence this morning. I refer to the death of our esteemed member and

Vice-President, Colonel Lucke, of Sherbrooke, who was known to you all as a most

active member, having been one of the first of the Association, and a member also of

the Council for two or three years. He took a great and energetic interest in all our

proceedings ; so much so, that he never all jwed himself to be absent from a meeting,

this present one being the first unattended by him.

He would have come with

us upon this excursion had it

not been that his personal

friend and fellow director in

mining enterprises, Mr. Jas.

Mitchell, was one of our party

;

and you understand that both

gentlemen could not leave their

business at the same time.

We are all aware of, I am
heartily glad to say, the many
good qualities and qualifica-

tions for which Colonel Lucke
was esteemed and honored by

everyone. His genial disposi-

tion, and his heartiness of man-
ner endeared him to all who
had the pleasure of coming in

contact with him ; and these

qualities, in addition to his

business abilities, make his loss

felt keenly in the community
in which he lived.

We shall miss him from our

meetings more than I can say,

and from the position which he

filled with such great credit to

himself and the Association for

so many years. The sad news
we have received has dampen-
ed the enjoyment of our trip ;

but we must try and be philo-

sophical and remember that

such has to be the end of all.

We have to do the best we can

to fill the Colonel's place, and
that is said in no disparagement

of whoever is elected in his

stead.

Our Secretary has drawn up
a resolution of condolence,

which I will ask him to read.

The SECRETARY then read the following motion which was unanimously

adopted :
—

"The members of the General Mining Association of the Province of Quebec

having learned with profound sorrow of the untimely death or Colonel Lucke, of

Sherbrooke, an original member and an esteemed vice-president of the Association, be

it resolved : That a minute be entered in the proceedings of the Cape Breton meet-

ing recording appreciation of the work and services of Colonel Lucke ; and that the

Secretary be instructed to convey to Mrs. Lucke an expression of sympathy and con-

dolence in her bereavement."
Thk SECRETARY then read the minutes of a meeting of the Association held

on board the Steamer Bonavista on the evening of the 7th July, 1894.

ELECTION OF MEMBERS.

The following gentlemen were declared elected as members of the Association :

—

Mr. A. .Sangster, proposed by Mr. John Blue, and seconded by Mr. Jas.

Mitchell ; Mr. J. W. Woodside, of Sherbrooke, proposed by Mr. Jas. Mitchell and

seconded by Mr. John J. Penhale.

PAPERS READ BY TITLE.

The SECRETARY moved :
" That the papers of Mr. E. D. Ingall, on the

Silver Deposits of West Kootenay, B.C.," and Mr. H. J. Williams, on the

Canadian Slate Industry," be read by title in the meantime, in the event of there

not being sufficient time for them to be read in full at .Sydney."

The motion was adopted.
The SECRETARY then read the following motion, which was unanimously

adopted :

—

VOTE OF THANKS TO CAPTAIN ERASER.

" That the very hearty thanks of the Association be tendered to Captain Eraser,

the officers and men of the Steamer Bonavista, for the uniform courtesy that has

characterized their unremitting endeavors to cater to the comfort and pleasure of

members during their excursion to Cape Breton."

THE ILLNESS OF THE PAST PRESIDENT.

Mr. JOHN J. PENHALE moved : That a telegram be sent to the Hon.

George Irvine, Q.C., enquiring as to his condition of health, and expressing regret at

his inability to accompany the members of the Association upon the present trip.

The motion carried.

THE NEXT MEETING.
^

It was then unanimously adopted that the next general meeting of the Associatioik

be held in Sherbrooke on Thursday and Friday, the 27th and 28th September next,

1894. Also: That a local committee, consisting of ^Messrs. John Blue, John J. Pen-

hale, Tames Mitchell, F. A. Halsey, F. P. Bucke, and E. B. Haycock, be constituted

to make arrangements for said September meeting.
'^'^The motion carried.

INVITATION FROM CARRIERE LAINE AND CO.

Mr. J. T. DWYER—I may say that I was requested by Messrs. Carriers

Laine & Co. to convey to the members of the Association upon the trip, an invitation

to visit and lunch with them at their works at Levis, and see there, under their guid-

ance, the various points of interest.

It was then decided that the Secretary should telegraph or write Messrs. Carriere

Laine & Co. from Sydney, expressing to them the sincere thanks of the members of

the Association, their regret at being unable to accept the invitation upon the present

occasion, and their hope that they might be able to avail themselves of the goodness-

of Messrs Carriere Laitje & Co. at a future and more convenient date if the invitatioa

of those gentlemen would then be good.

The' meeting was then declared adjourned.

SYDNEY
Headquarters of Mining Societies,

FEDERATION.

Representatives of the Nova
Scotia, Quebec and On-
tario Mining Associat'ns-

Resolve to Federate —
A Canadian Mining-
Institute to be Formed.

A united meeting of the
members C)f the Mining .Society

ofNova Scotia and the General
Mining Association of the Pro-
vince of Quebec, was held in

the Sydney Hotel, .Sydney, on.

the evening of Thursday, July
the I2th, 1894. ^

Mr. a. W. STEVENSON,
General Mining Association of
the Province of Quebec, in the

Chair.

Mr. H. M. WYLDE, Min-
ing Society of Nova Scotia,

moved: "That the Mining
Society of Nova Scotia and the
Mining Association of Quebec,-

do hereby federate ; and that a
committee composed of the-

president and three members-
of the Society and Association
respectively, be appointed to-

meet and draw up a basis of
federation."

The motion was seconded by"

Mr. A. Drysdale and carried

without a dissentient vote.

Mr. JOHN J. PENHALE,.
Quebec Mining Association,

then moved: "That the-

Ontario Mining Institute be invited to join in the federation, and that the federation

be known as the Canadian .Mining Institute ; and also that they be asked to call a

special meeting of their institute and appoint their president and a committee of three

-nerabers to act in conjunction with the presidents and committees of the Nova Scotia

Mining Society and the Mining Association of Quebec, in drafting a constitution to-

govern the Canadian Mining Institute."

The motion was seconded by Mr. D. W. Robb, Amherst, and carried unanimously..

The meeting was then declared ailjourned.

HOTEL,

Cape Breton Meeting, July, 1894.

During the Convention of the National Association of Fire Engineers held recently

in Montreal, Mr. Ed. Wertheim, of Chicago, one of the principals of the American'

Asbestos Company, read a valuable paper on the uses of asbestos for fire purposes,

which we have pleasure in reproducing in another place. One of the features of the

Convention was a practical demonstration of the service asbestos may be made to play

in saving life from the flames. .A frame building, erected at the back of the Victoria

Skating Rink, was set thoroughly on fire, and Mr. Wertheim, clothed in an asbestos-

suit made at his works in Germany, from Canadian fibre, the eyes of which were faced

with mica, entered the burning building and remained among the flames for several

minutes, at the same time giving an exhibition of the practical utility of asbestos fire-

proof roping for ladders, etc. The experiments were highly satisfactory and greatly

pleased the large assemblage of fire chiefs.

The outlook for Canadian phosphates appears somewhat encouraging when we-

learn that one of the largest producers of fertilizers in the world, has given instructions-

to their representative on this side to be ready to resume mining at any moment.

A meeting of the Council of the Asbestos Club was held at the Club House,.

Black Lake, on 30th instant, when a number of delinquent subscribers were beheaded,.
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Quarterly Meeting of the General Mining Association of the

Province of Quebec. 6th July—Proposition to

Federate Discussed and Adopted.

A meetin;; of the Association w.-is held on the Steamer Bonavista en route to Cape

Breton on Friday evening, 6lh fuly. Mr. John Blue, President, in the Chair.

The StXRETARV read ihe'n.inules of the Annual General Meeting and of the

council Meeting held at Sherbrooke, Quebec, 12th April, which were confirmed.

ELECTION OK MEMBERS.

The election of Mr. Cecil H. Bowen, of .'^herbrooke, to membership, was con-

nrmeJ.
KEUER.-\TION.

The secretary reported that in accordance with resolution passed at annual

aetrting, he had attended and submitted the views of the Association respecting a

federation of existing Canadian mining organizations at the Annual Meeting of the

^lining Society of Nova Scotia, held at Halifax in March, and that after favorable

liscussion the matter had been referred to a committee of the Society for report on a

.rheme. He had since received the Committee's report as follows :

—

REPORT OF THE MINING SOCIETY OF NOVA SCOTIA.

" In the matter of Federation of existing mining societies or Associations, it was

..greed :

1. " That in so far as the subsequent paragraphs are concerned, it is deemed

iesir.ible that all existing mining associations or societies in Canada should be invited

i> join ;

2. " That all members of such organizations should become ex officio members

(f the proposed ' Canadian Mining Institute.'

3. "That each organization should pay annually to the funds of the Canadian

Institute a sum per head of its membership to be hereafter agreed upon ;

4. " That the lirst and main raison a'etre of the Canadian Mining Institute

-hould be the printing and publishing in one volume, under one editing, of all the

transactions of e.-ich such organisation, thereby relieving the local organizations of this

matter and expense entirely ; the expense being met by the per capita contribution to

the funds nf the Canadian Mining Institute.

5. "That it is not desirable to have, or attempt to have, any large body of

fticials for the Canadian .Mining Institute, but rather that such business as may arise

>i]Ould be transacted by a small body or committee, to be composed either : (a) Of
the several .Secretaries to the local organizations; or (h) of one specially elected dele-

gate; or (c) of a sjjecially elected delegation, based on one member per so many mem-
bers, for each local organization

;

6. "That the committee, or governing body, so constituted, should appoint or

elect one individual to act as secretary-treasurer and editor ot the Canadian Mining

Institute

;

7. "That each local organization preserve, to the utmost extent, its autonomy

and individuality."

SUGCESTED AMENDMENTS.

It was then resolved that the Association recommend in addition to the report,

the following amendments :

—

1. That the managing board of any Federated Canadian Mining Institute, con-

sist of the presidents of the associations in the federaiiun, together with one member
from each such associ.Uion, and that these shall be empowered to appoint a chairman

and a secretarg-treasurer ;

2. That there should be a united meeting of the whole members of the federated

atECiciations once a year.

3. That the cost of the publication of the Federated Institute's Transactions and

the means of deftaying the same be left in the hands of the governing board.

treasurer's REPORT.

The Treasurer reported that the note for $600, made in January to defray the

cost of the Association's volume of Proceedings f jr the years 1891-2-3, had been re-

duced to $100, and that there was sufficient funds outstanding and incoming to clear

the Association from debt and leave a good l)alance.

This being all the business the meeting adjourned.

Shipments from the Silver King—The Times (London, Eng.) of July 7 last,

has the f(»llowing :
" Two trial shipments of argentiferous copper ore from the Hall

mines, British Columbia, have been made. One, of first grade ore, assayed at .Swan-

sea, 1460Z. silver and I2f% copper to the ton of 2,24o11j., and the other, of second
::r:. c ore, assayed at Denver, Colorado, 93'03oz. silver, 0'I3 gold, and 10-98% copper
\--'- ,n of 2,ooolb. The development work at the mine is being vigorously pushed
loru ard.

Sudbury Nickel Mining— Reports from this district indicate a better outlook.

The output of the Copper Cliff, Evans, Murray and Worthington mines is over 400
ton- a day, and the three smellers are going full blast the whole time, though the

raiiway strike in the United States threatened to nece.ssitatc the temporary
clo>ing down of some of the smelters for want of coke. The Travcrs mine in Drury
is still in liquidation, but it is reported that arrangements are being made to recom-
mence work. The development work on the Duluth mine in Trill is progressing well,

and a waggon road is being opened from Worthington station to it. This new com-
pany proposes to introduce the Emmens j^rocess, thus described in Mineral Itidiisisy

:

"To replace the ordinary roast heaps and smelters, by weathering floors, a low roast-

ing furnace and lixiviation tanks." At the Stobie mine, which has heretofore been
worked by an adit in the side of the hill, a vertical shaft is being sunk. This is the

largest deposit of nickel ore so far opened up in this district.

Meeting of the Mining Society of Nova Scotia,

at Sydney, C.B.

The midsummer meeting of the Mining Society of Nova Scotia was held at

Sydney, Cape Breton, on Tuesday evening, 10th July. There was a large attendance

including the visiting members of the Quebec and Ontario Mining Associations, and

prominent citizens of the town of .Sydney.

Mr. John E. Hardman, West Waverley Gold Co., president, in the Chair.

The following were elected to membership : Mr. Geo. E. Boak, Halifax, Mr.

Dick, M.E., Halifax, and J. T. Burgess, Halifax.

The meeting then proceeded to consider the following papers which are fully re-

produced elsewhere in this issue :
—

1. "The Organization and Development of the Dominion Coal Co.," by Mr. John

S. McLennan, Boston.

2. "Notes on the Geology of the Sydney Coal Field," by Hugh Fletcher, B.A.,

Ottawa.

3. "The Introduction of Endless Rope Haulage into Cape Breton and- Method of

Laying Out a New Plant," by W. Blakeuiore, M.E. , Glace Bay.

4. "The Railro.id .System of the Dominion Coal Co.," by H. Donkin, C.E.,

Sydney.
5. " The Sinking of Dominion No. I Shaft," by John Johnstone, Superintendent

International Colliery.

Mr. H. S. Poole, seconded by Mr. C. Fergie, moved a vote of thanks to the con-

tributors of papers, and the meeting adjourned.

THE BANQUET AT SYDNEY.

Mr. David McKeen, M.P., Entertains the Mining Societies and a

Distinguished Company in the Sydney FIotel.

On Wednesday evening, nth July, Mr. David McKeen, M.P., the genial

popular General Manager of the Dominon Coal Company, Ltd., entertained the

members of ihc visiting mining societies and a distinguished company to dinner in the

new Sydney Hotel.

Shortly after eight o'clock, Mr. McKeen took the chair, having on his right His

Lordship, Bishop Cameron, and on his left the Hon. W. S. F'ielding, Premier of the

Province. At the head of the lalile were seated : His Honor Judge Dodd, Sydney ;

Senator McDonald, Mr. II. S. Poole, General Manager (Acadia C')al Co. ) Stellarton ;

Mr. lohn Blue, (Eusiis Mining Co. ), President General Mining Association of Quebec ;

Dr. Smith, Canon O'Donnelly, Rev. Father Quinnan, Dr. McKay, Mr. R. H. Brown,,

General Manager General Mining Association, Ltd., Old .Sydney Mines, and Dr. E.

Gilpin, Deputy Commissioner and Inspector of Mines for Nova Scotia.

At the other tables respectively, presided over by Mr. John E. Hardman, S. B.,,

President ol the Mining .Society of Nova Scotia ; Mr. C. H. Rigljy, .Sydney ; and Mr.

F. C. Kimber, Sydney; were: W. ]5lakemore, M.E., Glace Bay; Dr.

Murphy, City Engineer, Halifax; Flugh Fletcher, B.A., Ottawa; W. Hamilton

Merritt, F.G.S., Toronto; Graham Fraser, New Glasgow; J. D. McGregor,

M.P, New Glasgow; R. E. Chambers, Ferrona ; C. Starr, Halifax; Jas. Baird,

Joggins Mines; F. H. Mason, Truro; John Anderson, Musquodoboit Harbor;

f. Hearne, Sydney; Mr. Naismilh, Ba.'Sc, Supt. Railways, Dominion Coal

Co.; ]. R. Blackelt, Glace Bay; Dr. McGillivray, Sydney; J. M. Reid, Mus-

quodoboit; Jos. Austen, Halifax; Mr. Nisscn, Halifax; Mr. McEachen, Syd-

ney; D. Burchell, CHace Bay; A. Diysdalc, Halifax; Dr. McGregor, Sydney;

Dr. Dodd, Sydney ; Mr. Bertram, iX u th Sydney Herald, North Sydney ; J. T. Dwyer,

Montreal; Mr. Price, Halifax ; A. SaiiL;si. r, Sherbrooke ; A. M. Evans, Cow Bay; John

J. Pcnhale, Black Lake ; Mr. Boak, Halifax
; J. I). Swonl, Halifax ; II. M. Wylde,

Halifax; G. E. Francklyn, Halifax ; W. Blakenmrc, (.lace Bay; Rev. Mr. Forbes,

.Sydney; Capt. Isaac P. Gragg, Boston; C. G. Rogers, Ottawa; R. C. Wilson,

Waverley; J. G. S. Fludson, Glace Bay; Harry Williams, Thelford Mines, Que ;

D. W. Robb, Amherst ; W. R. Thomas, Montagu ; E. D. Ingali, A.R.S.M., Ottawa ;

A. W. Stevenson, Montreal ; W. A. Allan, Ottawa ; E. T. Moseley, Sydney ; Dr.

F'raser, Sydney ; Rev. W. Chisholm, r. Tyler, J. Johnson, Rev. Mr. McLashen,

Jas. Purvis, T. Routledge, Sydney ; Clias. Fcrijie, Westville
; J. Burchell, Sydney;

Mr. Nicholson, Glace Hay; M. R. Muimw, Halifax; Chas. Archibald, Halifax ;

John Rutherford, Stellarton; C. Chish.,liii, Sydney; W. Crowe, Sydney; H.

Mitchell, Bridgeport; \. McVey, Reserve Mines; Capt. Wort^an, A. McDonald, H.

Rigby, Dr. Johnson, J.'
Revere, C. E. Willis, Halifax ; B. McKccn and others.

THE queen, and president OF THE UNITED STATES.

Her Majesty's health was drunk with a patriotic enthusiasm that would have

made the old Greeks envious. The name of Captain Isaac P. Gragg, of Boston, was

coupled with the toast of the President of the United States.

Captain GRAGG— It gives me indescribable pleasure to respond to the toast

of President Cleveland ; but to illustrate my unfitness in this regard, I shall tell a

short story : In a Western camp of mining desperadoes, a quarter (jf a century ago, a

fight broke out during an evening carousal. Revolvers were rampant, and a young man,

a great favorate, was killed ; and that, loo, by his best friend, who had intended the

deadly shot for another. The circumstance sobered the party, and they carried the

body down the canyon to the little log cabin where the dead man had lived. They
knocked at the door, and the widow of the victim of the brawl appearing, the leader

said, " Madam, we have killed your husband. He was the wrong man. The joke's-

on us !
" And so, gentlemen, the Chairman, in shooting around " promiscuous like " for

a proper individual to respond to this toast, shot the wrong man. The joke is on you !

(Laughter.)

I believe that English speaking people, whether represented by Her Majesty the

Queen, or by her appointee the Governor General, or by the President of the United,
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States, have faith that through such representation is presented the basis of good

English law, in the application and enforcenjent of which lie all the enjoyment of

education and prosperity and progress. Therefore, in responding to this toast, I do

not think that I can refer more fittingly to Mr. Cleveland and the common interests

binding English speaking people together, than by referring to the fact—so far as

telegrams received to-day assert—that Mr. Cleveland has risen to the occasion as the

repr'esentative of law and order and their enforcement in connection with the troubles

in the United States. (Applause. )
Perhaps I may still further and riiore emphatically

refer to this common interest, standing as I do upon Canadian soil and under the

flag of England, by presuming to say that this province and more especially this

locality is receiving to-day some co-operation and benefit, I trust from American

capital, and from American energy and business men. (applause.)

THE GOVERNOR GENERAL AND HOUSES OF PARLIAMENT.

Hon. Senator McDONALD—In responding to the toast of the Governor

General of Canada, said : I thank you very much for the manner in which you have

received this toast. As the only member of the Upper House here to-night, I may

say the present Governor General is one of the most popular representatives of Her

Majesty we have ever had, if indeed not the most popular. His career in the Old

Country and in Ireland gave warrant for anticipating his popularity with ourselves ;

and time has fulfilled our anticipations. With regard to the Senate it serves its

purpose in the Dominion. It is composed of eighty gentlemen, many of them old

men. Perhaps I am one of the youngest. It is a very healthy place ; and those

who get there live to a great age. I am sorry to say two of our Senators died lately,

one at the age of ninety and the other at eighty-six. I think that is about the average.

Regarding the House of Commons, I am sorry to say it is not so healthy a place

as the Senate. You will best appreciate that truth when I say that the members of it

are at present engaged in their parliamentary duties with the thermometer at about

one hundred degrees in the shade. These gentlemen—as if their routine duties were

not a sufficient burden -are constantly tormented by their friends from the various

constitutencies, who want breakwaters and bridges and things of that sort. So that

the House of Commons is an unhealthy place. However, those who have good con-

stitutions can pull through, and of course they are all desirous and hopeful of some

day getting into the Senate.

the government of nova SCOTIA.

The chairman—In proposing the health of the Local Government and of

the Lieutenant Governor of Nova Scotia, said : In this connection I am glad to have

the honor of being able to mention the name of the Premier, the Hon. Mr. Fielding.

I am sure you are all pleased to see him here to-night. I think the name of Mr.

Fielding is deserving of more than passing notice, especially on an occasion of this

kind. Mr. Fielding has been obliged to take the responsibility of being instrumental

in forming the Dominion Coal Company of which there are a great many represen-

tatives around this board. The Dominion Coal Company, I take it, had more or less

to do with the erection of this hotel ; and without the hotel I think it it would have

been almost impossible for us to have this gathering. No other building in Sydney
would have been able to accommodate so many representatives from different parts of

Canada. Hence it is, I think you will agree with me, that this gathering is due more
or less to our honourable friend the Premier of Nova Scotia.

Hon. W. S. FIELDING—I thank you very warmly indeed for the more than

kind terms in which you have proposed this toast, and for the way it has been received.

I am sure that if the Lieutenant Governor were here to-night, it would afford him
great pleasure, and he would appreciate the reference made to his name. I am very

glad to be able to say that in connection with the welfare of this country he is mani-

festing a very warm interest. The toast of the local government is of a compound
nature. It is of a personal and also of a broader character. As personal, I on
behalf of my colleagues and myself appreciate sincerely the very warm references

made. In the broader spirit you toast the local government not because you honor the

men who hold office, but because the local government represents the law and order

•which are the foundation of Society and represent the Anglo-Saxon race.

There is a tendency to underestimate the value of the local government and legis-

lature. There was a time when many able men doubted whether it was wise to have

other than one government and one legislature for the whole country. I rejoice to

say that it was recognized that such a policy would be a mistake ; and so we have a

distribution of legislative power—a distibution of power that is important. And if our

friends of the Dominion Parliament two of whom sit on my right to-night, are disposed

to magnify the importance of their office, I am glad to say that whenever we meet the

Mining Societies i/ien the local legislature comes on top, for what could you do with-

out the local government? (Cheers.) If you want to get down to the business of

mining, you have got to come up to the local government at Halifax and lake off your

hat ! (Hear, hear.)

Now, without underestimating the things done at Ottawa, it is a fact that within

the functions of the local legislature there is room for great and good work ; and I

trust there will never be a time when the people will fail to take a warm interest in the

affairs of the local legislature and the sending to it of proper men to discuss its

questions, none of which are more important than that relating to mines and minerals.

I realize the fact that this enterprise has been like nearly everything that may
arise under our system of party government ; a matter of honest difference of opinion

jvhich appertains to party strife. Our party system of government has its advantages
and disadvantages. One disadvantage is that when a measure of importance such as

that relating to the organization of the Dominion Coal Company is presented, we are

all prone to look at it in a biassed way. But the advantage is that if it proves it is

able to stand the test of party strife put upon it, and comes therefrom whole, there

must be some good in it. I do not question the motive of any manwho
says the scheme was a bad one. I respect his judgment as I would ask that

my own be respected. Yet every hour I spend in the County of Cape Breton confirms

my judgment. I affirm this scheme was a good thing for Cape Breton. (Loud
applause.) I do not imagine it is perfect. You must not expect perfection.

—even from such a good government as exists at Halifax. I know it is true

that in matters of this character personal interests and local interests will suffer. But
making an allowance for them all—and they are incidental to every great enterprise—

•

I am persuaded that upon the whole the scheme of organization of the Company was
for the benefit of Nova .Scotia. It has received the approval of the governmeet and
legislature whether it deserved it or not. It has received the approval of the mass of

the people of Nova Scotia, and is now arrived at a stage that is beyond any party strife.

If when you come into the County of Cape Breton and wish to see the monument
of the financial promoters of this enterprise, you have but to look around you ! I have
faith in the enterprise, which these gentlemen undertook, for one simple reason ; and
that is, that from the beginning to the end I viewed it asafiHsiiiess enterprise. (Applause.

)

I never supposed that Mr. McKeen had any idea of entering the company from a spirit

of benevolence or that Amercans came for their health. They realize that the progress

of the age is such that many things which were conducted in a small way can no longer

be conducted in that way ; and that if we are to keep pace with the times, we must
have capital, regardless of nationality. (Applause. ) We must welcome it from whatever

source it may come. And so long as it conduces to the development of the resources of

Nova Scotia, let us all welcome it. Let us hope that as time rolls on we will be able to i!

understand these things better ; and that no occasion will arise in the future for making it^

this matter one of party contention. We shall be able to see the benefits of this i-'

scheme, whatever may be said to the contrary, if we have one object in view—the i

'

benefit of Nova Scotia ! (Hear, hear.) A word respecting my friends of the

Mining Society. It is not the first time I have had the pleasure of being among
them ; but though I have had pleasant times indeed with them, on no oc-

casion have I experenced greater delight than on the present. I have to thank

you all again most cordially for the kind words you have spoken on behalf of the •

Lieutenant Governor the Government and the Parliament of NovaScotia. (Loud [I

applause. ) |

Dr. McKAY—As representative of this county, it affords me much pleasure !

to address the members of the mining societies on this their first visit to the County of |»;

Cape Breton. Cape Breton is the geologist's paradise. I think some one has said »

that four square miles of the earth is sufficient to employ a scientific man for the whole ! »

of his life time ; and if that be true, we have in Cape Breton sufficient area of an in- i

teresting character to employ the menbers of the societies of the Dominion of Canada
for the natural period of their lives. I think we can give you various geological forms

which would employ your time during the natural period of your lives. If this is the
'

first occasion we have had of meeting you, I trust it will not be the last. We are

heartily glad to have you come to this county ; and as a representative of it I am sure

I express the feeling of the people when I say it is a red letter day for us. There was
a time in the history of this country when our mining affairs were at a very low ebb.

And there are those who will tell you that we are a people without ambition—a people

incapable of improving what is within their reach. I give that a most emphatic and
indignant denial. (Applause. ) Our country produced men who have given you what you
have seen around you. (Applause.) It has produced a McKeen— it has provided those

men who have in turn produced order and prosperity out of chaos. When they saw con-

fusion, these men at the head of mining affairs in Cape Breton took these mining insti-

tutes andbuilt them up, and produced what you have seen through the mines. And, sir,

I say that when I hear that we have no enterprise, no energy, I say you must go back to

the time when mining operations were more difficult—you must look back to the men
who were the backbone and sinew of the mining industries of the time and of Cape
Breton !

THE QUEBEC MINING ASSOCIATION.

The next toast was that of the General Mining Association of Quebec and the

Mining Institute of Ontario, coupled with it the names of Mr. John Blue, Capelton; '

Mr. B. T. A. Bell, Ottawa ; and Mr. W. Hamilton Merritt, Toronto.
Mr. JOHN BLUE—I thank you most cordially for the toast given. You have '^i

met and welcomed and treated us in a manner that it would be impossible for us to

forget. You most assuredly have learned the art of entertaining, which, coupled with i

your warm native hospitality, is irresistible. When we come again, as you have so

cordially invited us to do, we hope to be able to come in greater numbers, and that we
shall enjoy ourselves literally as well as in anticipation goes without saying. As to the

mining interests of our province, I regret to say they are not at the present moment in a

flourishing condition. In the western part of the province the phosphate industry is „

practically in a state of collapse. And this, too, in the face of the fact that the Bucking-
ham district has the richest minerals of the kind in the world. We are hopeful of

better times, and that they may come soon. In the same region mica has been
worked more or less on a small scale ; but a little mica goes a long way. Coming
farther east, the district where we mine pyrites, associated with copper and silver, the

market is in very little better condition. We still keep working, but have come to

the conclusion that our ore is of more value in the mine than in the market. The
bright spot in the gloomy prospect is Asbestos ; and in this, I am glad to be able to

say, a 'considerable improvement has been made of late, especially regarding demand.
Prices are not improving very much ; but as long as the demand continues, we may
hope that the prices themselves will improve shortly. In the same district there has

been a new find which has created a little excitement, and which we hope may be a

very profitable industry. This we have found to be chromic iron ; and shipments
are being sent to the United States at a good margin of profit to the operators.

As far as our Association is concerned, I am proud to say, that notwithstanding
all the conditions I have referred to, we still exist ; and not only do we exist, but we
are growing steadily and accomplishing good work for our province. We are to-day
numerically stronger than ever ; and are in a better condition financially, and begin-

ning to be known and recognised ; and that means power and influence in our

province. We have a good deal to thank our worthy Secretary for. We have to

thank him in a great measure for our success. Mr. Bell has been indefatigable in his

exertions on our behalf I might say, too, that he and I as a combination are pretty

well known, that is, wherever the English language is spoken. I do not mean to in-

sinuate that our names are likely to go down to posterity for heroic deeds or words or

works ; but I venture to predict that the blue-bells of Scotland will live in song
forever. (Applause.)

Mr. B. T. a. bell— I feel that after what has been said by our esteemed
President, any further remarks from me at this hour would be presumption and a
trespass upon your good nature. But I will say this : That we appreciate to the full

the unbounded hospitality that has characterized the proceedings of this most inter-

esting and enjoyable meeting, and that we are deeply sensible of the efforts which
have been made so successfully to entertain us in a truly royal manner. I am sure I

not only voice the sentiments of each member of our Association present, and none
the less so of those who were so unfortunate as to be unable to come, when I say we
hope, at no distant date, to be able to reciprocate in some measure at least, the at-

tentions and courtesies that have been showered upon us. We will carry back with

us an undying memory of your genial hospitality, your beautiful country, its product-

iveness and unbounded mineral resources.

Mr. HAMILTON MERRITT— I rise with mixed feelings at this hour of the

evening. After such a magnificent feast as we have partaken of, it would be diffi-

cult to rise otherwise. But the sensation which preponderates is one of gratification

at the honor done me in asking me to respond to this toast. The other feeling is one
of mild resentment at the annexation which has taken place between Ontario and
Quebec. I am an Ontario man, and represent—so far as I can represent an institution

which is the guest of another institution—the Ontario Mining Institute. And I may
say I thank cordially the Quebec Mining Association for allowing me to be indirectly

a guest at this banquet ; and on behalf of the Ontario Mining Institute, my thanks
can scarcely be put in fitting words. Our Mining Institute in Ontario, which also

has been set well going chiefly through its indefatigable Secretary, Mr. B. T. A. Bell,

is very young ; but we hope that some day it will safely arrive at a growth of im-

portance. We are here in a humble way to learn what we can of the mining opera-

tions, which sturdy industry and ability have brought about in this Canada of ours,

and of which Canadians in all provinces are proud. Those of us who take an interest

in Canada feel very proud indeed of the mining operations of Nova Scotia, which have
been brought to such a high state of perfection. (Applause.)

Owing to the unavoidable absence from the room of President Hardman the

toast of the Mining Society was not responded to.
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THE LADIES.

Mr. F. C. KIMBER, responding to the toast of the ladies said—.A.bout a month

[go I was invited here to the inaugural dinner of the Sydney Hotel ; and I was further

iiui more highly honored by being called on to respond lo the ladies toast. The
iccasion being a festive one and unusual, I broke through my usual habit and invested a

ery considerable proportion of my previous month s salary in a L>ottle of champagne
;

nd under its influence the barrier of my natural reserve melted away ; and encouraged,

iiioreover, by a benign and almost fatherly smile which I observed illumined the

countenance of the gentleman whose a honored guests we are this evening, I boldly

Liled that if in the exercise of that gentleman's wisdom he could not see fit to in-

frease my salary to enable me to start a small and very modest establishment of my
(>wn, it would not be my fault if I remained for an indefinite length of time a bachelor.

Laughter.) Gentlemen, I regret to say, and you will regret to hear, that my pathetic

^ppeal has so far not resulted in the materialization of my wishes. (Laughter.) Not
)ecause of lack of opportunity, either ; for on the morning following the event I have

eferred to, I had the pleasure of standing side by side with the resident manager of the

dominion Coal Company. He was good enough, with that grim humor which is

rharacteristic of the gentleman, to compliment me on what he was pleased to term my
essay on woman"' of the previous evening; but he was careful, gentlemeu, to

epress any generous impulse. (Laughter.) I have watched the mail day by
lay since with increasing anxiety, but with ever lessening hope ; and I may
Jd that my expectations have sunk below zero. But although, through man's in-

lumanily to man, I am compelled, hopelessly, to a life of miserable loneliness, I

;m always ready to respond to the toast of the ladies, and any other service in their

lehalf. (.\pplause). I may say, too, that I think—as the chairman himself said, it is a

natter of great rejoicing that so many ladies accompanied the gentlemen who are assem-

bled around here to-night ; and while responding for the ladies in general, I should like

.0 thank you for those ladies who are enjoying—and I hope will continue to enjoy

—

heir visit to Cape Breton." (Applause.)

THE CHAIRMAN.

Mr. B. T. -A. BKLL, having fittingly proposed the health of the Chairman,
Mr. David Mciveen, whose guests they were, and in response to the vocal and
ociferous assertion that he was " a jolly good fellow

"

Mr. D.WTU McKEEN,M.P. , said— I cannot, though a good deal embarrassed, let

> our good will pass without thanking you for the way you have received the toast of

;he two Societies. In bidding you here, I, as one of the Committee, felt some little

esitalion as to whether we had the means or facilities at our hands for making your
v isit an agreeable one, more especially when w e undertook to receive you here to-night

\nd entertain you with this dinner, such as it has been. I think we all felt that pos-

-ibly we might not be able to make this function as successful as we should like. But
* you have enjoyed yourselves—and I judge you have from the way you have expressed
yourselves—we are more than repaid. It has been a great pleasure for us to see you
ill, and I trust this is only the commencement of many happy meetings.

This assemblage has not l>een altogether disinterested on our part. You in

Ontario, and more especially in Quebec, are our principal customers. Vou are the

people who take a very great supply of coal we are annually mining, and especially

up the Si. Lawrence. Hence we felt it our interest to extend an invitation to the

^IirIing Associations of Quebec and Ontario to come and see what we are doing and
.0 offer you an opportunity of viewing our modes of work.

That your visit may be a successful and pleasant one, both lo yourselves and
ladies, I am sure, is the sincere wish of the conmiittee who have the responsibility of

receiving you, and also of every man holding an official position in the Dominion Coal
Company."

Songs by Mr. H. J. Williams, of Thetford, Que.; Mr. Geo. Boak, of Halifax; Mr.
\V. K. Thomas, of Montagu; clarionet solos by Mr. E. D. Ingall, of Ottawa; and recita-

tions by Mr. Gordon Rogers, of Ottawa, were interspersed during the evening, which
was ret;relfully concluded by the lusty and loyal singing of God .Save the Queen.

COAL MINING IN CAPE BRETON.

The History and Organization ok the Co.mpanies—The Collieries
Operated and their Egu ip.m en i

—Statistics
OF Output and Ship.ment.

In addition to the data given elsewhere in this issue, the following notes respect-
ing the companies engaged in mining coal in Cape Breton will be of interest

:

,
The Dominion Coal Company, Ltd.

I Incorporated by Act of the Legislature of Nova Scotia 1st February, 1893.
Authorized capital, $18,000,000; issued, $16,500,000; common, $1 5,000,000 ; pre-
ferred, $1,500,000; authorized bonded indebtedness, $3,000,000; first mortgage
bonds at 6 per cent, issued, $1,500,000.

Directors—Uenry M. Whitney, Boston; Sir Donald \. Smith, Montreal; Henry
F. Dimock, New York; Hugh McLennan, Montreal; F. S. Pearson, Boston; Sir W.
C. Van Home, Montreal; Robert Winsor, Boston; W. B. Ross, Q.C, Halifax; Alfred
Winsor, Boston.

General Offices: 95 Milk street, Boston. Henry M. Whitney, President ; Alfred
Winsor, Vice-President

; J. S. McLennan, Treasurer ; F. S. Pearson, Chief Engineer.
Canadian Office: Glace Bay, Cape Breton, N.S. David McKeen, M.P., Resident
.Manager; W. Blakemore, M.E., Assistant Resident Manager; J. R. Blackett, Cashier,
B. F. I'earson, Halifax, .Secretary. Canadian Selling A^^enis : Kingman, Brown &
Co., 14 Place Royale, Montreal, and M. R. Morrnw, 50 Bedford Row, Halifax.

This, the most important coal producing organization in Canada, operates in
Cape Breton, under a lease which gives a tenure of its mining property of ninety-nine
years, the royalty to the Nova Scotia Government for the whole period being fixed at
a maximum of 12^ cents per ton, with a n)inimum gross amount for each year to be
paid on at least as many tons as were in <he year 1891 sold by all the collieries it

acquired. The property extends over an area exceeding seventy square miles of coal
lands in Cape Breton, upon which the following collieries are worked :

—
Caledonia Coilie>y—One mile from Little Glace Bay ; Superintendent, J. G. S.

Hudson
; Underground .Manager, George Scott; coal raised, 1893, 169,041 tons; to

30th June, 1894, 15,867 tons.
Phelan seam of 7 ft. worked ; dip averages I ft. in 10 ft. ; vertical depth of shaft,

185 ft-
; length of slope, 1,600 ft.; endless haulage driven by 1-12 in. cyl. engine.

Patent dumping cages and selfweighing tanks.
System of working : pillar and bord.

_
Ventilation by Murphy fan 12x6 ft., running at 120 revolutions per minute and

giving 100,000 cubic ft. of air.

Naked lights.

Boilers : Babcock and Wilcox.

Pumps: one No. 7 Blake.
Hoisting engines : i 20-in. double cylinder, 3 ft. 6 in. stroke, with 8 ft. drum ; I

double engine for hauling coal from deep, having 12 in. cylinder, 15 in. stroke.
Air compressor : One 20 x 30 piston inlet, Ingersoll make, with a capacity for

12 coal cutters ; 8 Sergeant coal mining machines and necessary boilers, air receivers
pipmg, etc.; also one Rand Compound Air and Steam Compressor from World's Fair,
Chicago.

Coal heading machines : two Stanley.
Glace Bay C'(7///(?ry—Situated 14 miles from the town of Sydney, and half a mile

from Glace Bay Harbor, from which shipments are made. William Adamson, Under-
ground Manager. Total coal raised 1893, 128,316 tons; to 30th June, 1894, 62,433
tons.

Harbor seam, 6 ft.; dip averages I ft. in 10 ft.; vertical depth of shaft, 240 ft.

System of working : pillar and bord ; coal from deep hoisted to pit bottom by a.

double 12 inch cylinder engine; coal from rise workings lowered to pit bottom by
self-acting incline ; I 18 in. cylinder engine driving endless haulage.

Ventilation: by Murphy champion fan, 8 ft. dia., driven at a speed of 90 revo-
lutions per minute, giving 35,000 to 40,000 ft. of air and capable of being worked up
to 80,000 cubic ft.

Naked lights.

Boilers: one flue, 33 x 3 ft., 16 h.p. steaming fan exgine ; six plain cylindrical

33 X 3 ft., 66 h.p., at hoisting shaft for engines, pumps, etc.; two multitubular.
Hoisting engines (on surface) : one double drum, 18 in. cylinder, 24 in. stroke ;

drums 8 ft., built by Matheson, New Glasgow ; (below ground) one double 12 inch
cylinder, 24 in. stroke, drums 4>^ ft., built by Davis, Pictou.

Pumps: two in number—one steam (Cameron's " special "), and one double 10
in., having independent 9 in. col. (double).

Screens : ordinary plain parallel, % stationery.

Air compressor : one, 20 x 20 x 24 in stroke, working two Ingersoll coal cutting
machines.

International Colliery At 'BvidgeY'Oii, 12 miles from the town of Sydney; John
Johnstone, Superintendent ; Thomas Johnstone, Underground Manager. Total coal
raised 1893, 126,000 tons ; to 30th June, 1894, 60,333 tons.

Harbor seam worked averages 5 ft. 10 in.; dip, i in 12; length of slope, 2,800
ft.; vertical depth shaft, 90 ft.

System of working : pillar and room.
Ventilation : Murphy fan, 8 ft. dia.

Naked lights.

Winding engines (on surface): pair 16 x 36 in. and 14x30 in.; 8 ft. drum;,
(below ground), pair Lidgerwood, 9 in. cyl., 12 in. stroke, tandem drums, 30 in. dia.

Pumps: one Knowles, 160 ft. suction, 2,300 ft. discharge.
Boilers : five, aggregating 300 h. p.

Victoria Coliieiy, situate at Low Point, on the south side of Sydney Harbor ;
T. J. Brown. Superintendent

; John Wilkinson, Underground Manager.
Ross seam : 6 ft. 7 in. worked

; dig averages 25°; length of slope, 1,740 ft.

System of working : pillar and board ; bords 18 ft. wide ; also one section of
longwall.

Ventilation : Murphy fan 6 ft. dia.

Naked lights.

Hoisting engines : one horizontal engine, having two cylinders, each 24 in. dia
by 4 ft. stroke ; drum 7 ft. dia.

Pumps: one forcing pump, cyl. 18 in. dia. by 4 ft. stroke ; pump dia., 8 in.

one Knowles, cyl. 12 in. dia. by i ft. 3 in. stroke.

Boilers : three cylindrical egg-end, 30 ft. long, and four multi-tubular.
Screens : four, each 5 ft. wide by 20 ft. long.

There are also two locomotives and 120 waggons.
A borehole 8 in. dia. and 600 ft. deep is being put down for pumping water to-

surface.

Cowrie Colliery, situated on the north side of Cow Bay, A. M. Evans, Superin-
tendent ; Alex. Macdonald, Underground Manager. Total coal raised in 1893,
II7>993 tons; to 30th June, 1894, 65,000 tons.

Seam worked (MacAuley) averages 5 ft.; dip I in 8 ; Odiorne shaft, 200 ft. ;.

New Pit, 260 ft.; two slopes from pit bottom, being West Slope, 1,400ft.; East
Slope, 2,800 ft.

System of working : pillar and room (modified, the rooms being 10 yards wide
and the pillars 7 yards), and one section longwall.

Ventilation : by furnace, 7 ft. 8 in. x 6 ft., giving 40,000 cubic ft. air.

Naked lights.

Winding engines : pair, 20 in. x 3 ft. 6 in., direct acting by hoisting engines ; 8-

ft. drum, and pair 10 x 12 in. Lidgerwood hauling engines, geared 5-1 ; 4 ft. drums,
also pair 9x12 in. tail rope hauling engine, geared 6-1 ; two dxiuns, 3 ft. 6 in.

Pumps : I Knowles pump, 20 x 36 x 10 in., I Knowles puinp, 14 x 24 x in.,

I Cameron pump, 12 x 12 x 5>^ in., I Fly Wheel pump, 10 x 12 x 5^ in., i V. Bob-
Lift pump, 16^ X 48 X loj^ in.

Boilers: 2 30-h.p. tubular, 5 ft. 3 in. x 17 ft. 6 in.; I 30-h.p. tubular, 5 ft. 6 in..

X 17 ft. 9 in.; 6 12-h.p. shell, 3 x 30 ft.
; 5 lO-h.p. shell, 2 ft. 10 in. x 27 ft.

Screens: common bar (3) ; angle 31°; size 18 ft. x 5 ft. 9 in.

Air compressors : one xdyi x 20 x 24 in. stroke and one 20 x 20 x 24 in. stroke.
Patent fuel plant : Yeadon's

; capacity five tons per hour.
Mitchell longwall machine.
Reserve Colliery, situated at Bridgeport Basin, two and one half miles from Glace-

Bay ; James McVey, Superintendent ; Norman McKenzie, Underground Manager.
Coal raised to 30th June, 1894, 70,629 tons.

Phalen seam, averages 8 ft. 8 in ; dip i in 13 ; worked by two slopes, of which
the "Main" is 2,500 ft., and the "French" 3,580 ft. long; vertical depth about
267 ft.

System of working : pillar and room.
Ventilation by furnace.

Naked lights.

Hoisting engines : one winding engine, 22 in. cyl., 3^ ft. stroke
; geared 2-1 ;.

drum, 4 ft dia., and one 22 in. cyl., geared 4 to I, working endless haulage.
Pumps: one pumping engine, 15 in. cyl. 8 in. water cyl., 24 in. stroke ; one

Cameron pump, 14 in. steam cyl., 8 in. water cyl., 18 in stroke; one plunger,,
double, 6 in. diameter, 8 in stroke.

Boilers: nine boilers, 3 ft. dia., 30 ft. long, flash flues.

Screens : three in use, 20 ft. long.

O d Bridgeport Colliery, situate on north side of Lingan Bay, ten miles from the
town of .Sydney ; Robert Robson, Superintendent; George W. Greenwell, Under-
ground Manager. Total coal raised in 1893, 50,363 tons ; to 30th June, 1894, 9,975
tons.

Phelan seam, 6 ft. worked; dip averages I in u ; shaft, 120 ft.; system of
working, pillar and bord.

Naked lights.

^Ventilation by furnace.

Two air compressors : one 20 x 20 x 24 in. stroke ; one 24 x 24 x 30 in. stroke
working 2 Stanley Coal Heading machines and 4 Ingersoll cutters.
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Hoisting engines : one pair Lidgerwood, lo in. double cyl.; 5 ft. drum.

Boilers: two 4 h.p. water-bottom, tubular, loco. type.

Pumps: none. (Level to sea natural drainage.)

Screen: one ^ mesh, 20 x 6 feet.
. , 1 • j . .^fi.

Dominion No. i Colliery, T. Johnstone, Supermtendent. Coal raised to 30th

June, 1894, 6,016 tons. A new winning opened by shaft 24 ft. x 10 ft. 6 m. sunk to

Phalen seam i SO feet. „ , , , , . d 1

Compressors : Two Rand, Compound, each 48 x 30 capable of working 2 Stanley

Headers and 20 Ingersoll Sergeant Cutters. ^ ^ ^ r , 1

Winding engine, 20 in. x 4 ft. 6 in., with 8 ft. drum for hoisting coal.

Boilers : 3 Babcock and Wilcox.

Pump : Cameron, 18 in. steam and 7 in. ram.
^ , r ji

Other engines : There are also 2 18 in. x 3 ft. engines underground for endless

^^""^""Transportation and Rolling Stock—\n addition to a larger number charter

steamers the Company owns owns five cargo steamers, three steam tugs and five

coal barges. It controls and operates I3>^ miles of narrow gauge railway and

20 miles standard gauge, while 22 miles are now under construction. ihe

rolling stock comprises 13 locomotives and some 600 passenger and coaJ cars.

The line of railway to Louisburg is now open for coal and passenger tratiic trom

Sydney to Glace Bay, a distance of 14 miles, while the second section under construc-

tion is expected 10 be completed by October, 1894. The maximum grade is limited

to eight-tenths of one per cent.; it is being laid with steel rails, 80 lbs. to the yard,

and constructed in all respects in a most substantial manner.

COAL DISPOSALS, 1 893.

The following are the official returns furnished by the Company of its coal dis-

posals during the year ending 31st December, 1893 :
—

Distribution.
Tons.

To Nova Scotia 109,822

" New Brunswick 35>39i

" Fi-ince Edward Island 9.834
" Quebec 499,873
" Newfoundland ^^'^I"*
" United States 13,664

" St. Pierre Miquelon 4,220

" West Indies 4,325
" CoUiery Employes 10,024

" Colliery consumption (engines, etc.) 29,043
" Bunker steamers... 32ji95

868,445

RETURNS OF OUTPUT AND SHIPMENT FOR SIX MONTHS ENDED 3OTH JUNE, 1894.

Coal Raised Coal Shipped

Name of Colliery. Tons. Tons.

Cowrie... 65,000 52,290

Reserve 70,629 57,1 53

Old Bridgeport 9,975 »,2o8

Glace Bay 62,433 51,064

Victoria 48,683 41,628

Caledonia 15,867 11,183

International 60,333 45,208

Dominion No. i 6,016 3.436

Total 338,936 270,170

COLLIERY CONSUMPTION.
Tons.

Coal used by engines 19,458
" " workmen 7. 781

Total (six months) 27,239

DISTRIBUTION.
Tons.

Sold in Nova Scotia 44.731
" to Prince Edward Island 2,131
" " Mexico 1,527
" " Newfoundland 16,965
" " Quebec 157,252
" " West Indies 4,2i6

" " Columbia 521
" " United States 22,068
" " New Brunswick 4.476
" " St. Pierre 566
" " Bunker Steamers I5,7i7

Total for six months 270,170

MINING REVIEW. 1
present manager, to survey and report upon the coal fields of Nova Scotia and Cape

Breton. He found that the Sydney mines, first opened in 1785 and under lease to

Messrs". T. S. and W. R. Brown, was not included in the grant to the Duke of York,

and as' their lease expired on the 31st December, 1826, and they they did not care to

renew it at the heavy royalty of 4s. 3d. per ton, which they had been paying, Mr.

Brown took the lease from the government for the General Mining Association. The

opening out of works was commenced at the beginning of 1830, when the first shaft

200 ft. deep was sunk. Iron foundry and fitting up shops were then erected, and a

railway from the pits to North Sydney for a shipping port was completed in 1834.

Previous to this date the coal had been shipped at a small wharf outside the Bars. In

1834 a second shaft further to the dip was sunk. In 1854 a third shaft 400 feet in

depth was put into operation. A still further move to the dip was made, as the under-

ground workings advanced in that direction, and the fourth winning was got into

operation in 1876. This last is known as the Princess pit (shown in our illustration).

There are two shafts each 683 feet deep to the coal, which is being brought out thence

from under the sea.
, „ ,•»«- «

In addition to their works at Sydney Mines, the General Mining Association

opened a colliery at Bridgeport in 1830, which colliery was closed in 1849. They

also operated a small colliery at Bras d'Or from the year 1833 to 1849. They opened

a colliery at Lingan in 1854 which worked until 1886, while they opened the present

Victoria mines in 1882.
.

Sydney C<?//z>r_j'—Situate on the north side of Sydney Harbor. Mam seam 5 i

4 inches worked; dip averages I in 12 ; shaft, 800 feet ;
system of working, pilJi

and bord, the latter l6>^ feet wide.

Lamps—Muesler and naked lights.

Ventilation by Guibal fan, 30 feet diameter.

Hoisting engine having two cylinders, each 36 inches diameter, 5 feet stroke,

drum, 18 feet diameter.

Pumps—One Cornish pump, 68 inch cyhnder, with two lifts of pumps, each 20

inch diameter. One forcing set of 8 inch diameter, with 12 inch steam cylinder.

Boilers—Eleven egg-end cylindrical and three tubular.

Screens—Five each, 5 feet wide by 24 feet long. There are also three locomo-

tives and 220 coal waggons.

1

COAL SALES.

Round.

1890 143.365K tons

1891 136.552

1892 151.884

1893 186,615

Slack.

9,316 tons.

6,740
"

7,631
"

8,994
"

The Cape Breton Colliery.

Organized 1893. Owners : J. T. Burchell, New Campbelllon ; J. E. Burchell,

Sydney ;
managing owner, J. T. Burchell, New Campbellton, C.B. This property,

upon which mining operations were carried on as far back as 1 861, was acquired by

the Messrs Burchell, in June, 1893. It comprises an area of three square miles, and

is picturesquely situated at Kelly's Cove on the northern side of the entrance of the

Bras O'Or Lake, and about thirteen miles from the celebrated Sydney Mines, which

for upwards of a century have been in extensive and successful operation. There are

three seams on the property averaging 2 ft. 4 ft. and 6 ft. respectively, but operations

to date have been entirely confined to the four foot seam, dipping at an angle of 12

and opened by a slope now in about 1,000 feet. The outcrop of the 6 foot seam

occurs in a brook on the brow of the mountain some distance from the slope, and

shows a bright, clean, compact bituminous coal. At date of our visit a Sullivan pro-

specting drill was being put down with the object of determining this seam near the

present workings. About 100 persons are employed, and, while the work is mainly

confined to opening out and placing the colliery on a working basis, a brisk shippins;

trade is being done. As an instance of this, among a number of vessels lying at the

wharf, at our visit, we found, the schooner "Jeanie," loading coal for Nairn, a

Moravian settlement in the 67°, the first instance, we believe, of a cargo of Cape Breton

coal being sent so far north. The shipping facilities are excellent. A substantial

pier capable of loading a number of vessels at one time and having a depth of water

now at 18 feet, but which may be increased by a slight extension of the pier to a much

greater depth, is connected with the mines by a well constructed narrow gauge line of

railway running a distance of little over a mile from the present slope. The equip-

ment of the colliery at date comprises : 3 boilers of 1 10, 35 and 40 h. p. respectively

;

one Ingersoll Sergeant 7 drill compressor, and five Ingersoll Sergeant coal cutters

;

one 16 ton Baldwin locomotive ; one haulage engine having 4 ft. 6 in. drum ;
Sullivan

prospecting drill, etc. The coal has been well received in upper Canada and is com-

mended as a good steam coal by the customers of the new company. From the

favorable situation of the colliery, its excellent facilities for economical extraction and

shipment, and the success which this coal met with, even in competition with the other

companies, the Messrs. Burchell seem justfied in their expectations of a large and

profitable business when their colliery is fully equipped.

The General Mining Association of London, Ltd.

Registered 1825. The capital was ;^274,690 in fully paid shares of ;^I0, but in

1874 a return of £\ per share was made, and in 1880 a further £\ per share was

repaid. There is now, therefore, a capital of ;^2I9, 752 in shares of Accounts

to December 31st, submitted in April, but an interim meeting is held in November.

A dividend of 2s. 6d. per share was paid in 1877; for 1878, 4s.; for 1879, 2s. 6d.;

for 1880, 4s. 6d.; for 1881 and 1882, 8s.; for 1883 a dividend of los. per share was

paid, with a bonus of 5s. per share out of the profits derived from the sale of shares in

the Spring Hill Minjng Company ; in 1884 a dividend of 8s.; for 1885 and 1886, 5s.

each year ; 1887, 7s. 6d.; 1889 and 1890, 6s.; 1891, 8s. ; 1892, los. Reserve fund,

;^29,850 stg., carried forward ;^i,6lo. The company holds $429,700 shares in the

Low Point Barrasois and Lingan Company.
Directors—]. D. Hill, chairman. Sir Charles Tupper, Bart., W. S. Cunard, Col.

W. C. Western.
Head Office—E. E. Bigge, secretary, Bloomfield House, London Wall, London,

E.G., England.
Mines Office—R. H. Brown, General Manager, Sydney Mines, C.B.

Canadian Agents—Messrs. Cunard & Co., Halifax, N.S.

In the year 1825 this company purchased the Duke of York's right to all the

mines in Nova Scotia. In 1826 it sent out the late Mr. Richard Brown, father of the

Boston and Nova Scotia Coal Company, Ltd.

Incorporated by an Act of the Legislature of Nova Scotia, May, 1893. Authorizd

Capital, $5,000,000, in shares of $100, of which $500,000 was reported to have been

subscribed at the date of last report.

Directors—Yioxi. John W. Candler, Boston, President ; John Russell Gladding,

Providence, R.I.; Hon. David S. Baket, jr.. Providence; John McKeen, Mabou,

C.B.; JohnC. Cobb, Boston; W. J. Eraser, Halifax; A. C. Ross, North Sydney;

R. P. Eraser, Pictou, C.B.

Head Office—66 State Street, Boston Mass. A. C. Ross, North Sydney, C.B.,

Secretary.
. ^

The property acquired is known as the Broad Cove and Chimney corner arealR

containing about thirty square miles of coal lands in Inverness County, C.B. At

date prospecting with the diamond drill is being carried on, and we believe it to be

the intention to equip the property with a suitable working plant at an early date.

A line of railway connecting the mines at Broad Cove with Orangedale station on

I. C. Railway is also reported under construction.

Broad Cove Coal Company, Ltd.

Incorporated by an Act of the Legislature of Nova Scotia, 1894. Authorized

Capital, $3,000,000, divided into 30,000 shares of $100 each.

Directors—'^ . Penn Hussey,~Danvers, Mass.; W. H. Munroe, Edgarton, Mass.;

John Y. Payzant, HaHfax, N.S.; Wm. H. Wiswell, Halifax; Hon. J. M. Raymond,

Salem, Mass.
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The property is known as the Broad Cove area. The coal is of good quality,

consisting of, according to analysis : Moisture 9'00 ; vol. matter 34 "oo ; fixed carbon
57-0O. The seam dips to the north at an angle of ten degrees, but, according to the

late Mr. Richard Brown, no estimate can be made of the quantity of coal in the

.irea, as its li ; its have not been defined. While there is a good deal of newspaper
talk of immediate operations on an extensive scale, no work has been undertaken at

date.

OUR TRIP TO CAPE BRETON.

Bv THE Junior Reporter.

" I've had a real old holiday

;

Things with me lately have been gay !

"

Day was breaking as the good ship Bonavista stole quietly away from the wharf

of the metropolis, and passing between the host of side wheelers, schooners and ocean

iramps still asleep, headed down the great river.

It was a jolly party of some twenty members of the Quebec Mining Association,

.and ladies, bound to Sydney, Cape Breton, at the invitation of the Dominion Coal

Company ; and how can one feel otherwise than jolly when he knows that work and

care, and all that wears heavy upon mind and matter, has been left behind, and that

two whole weeks of sunshine and comparative idleness are ahead ?

The Bonavista had been placed at our disposal through the kindness of Messrs.

Kingman, Brown & Co., of the Black Diamond Steamship Co., of Montreal; and a

good boat indeed we very soon found her to be. And when a really good boat has a

really good captain, and the really good captain has a splendid lot of officers and the

right sort of crew under him, what more under the blue of heaven could a mortal ask

for—save it be an indefinUe jotrney with never ending fair weather.

Fortunate indeed is he who can slip away from care for a week and spend that

time peacefully amidst the beauties of the St. Lawrence, on board such a ship and

with such a captain I

We were a merry lot—that is irrefutable. Indeed had there been a convenient

barren island in the middle of the blue river when we were half way to the sea, it is

quite probable that the captain would have set us ashore. As it happened, there was
an iterated nautical threat to put the ringleaders in irons ; notably one All-gall, who
played so persistently and diabolically upon an instrument resembling in sound the

horrors of the bagpipes and himself in attenuated appearance, that the crew threatened

to mutiny unless All-gall was called off. Our first intimation, during these serene

blue, dreamy days upon the big river, that any feminine and disturbing influences

•were doing their deadly work in the bosom of All-gall, was gathered from seeing him
steal off with /ler to secluded corners where she would look bewitching under a cream
lace parasol, and he would hug his knees and try to shave his chin on them as he gazed

out over the rail with a vacuous stare toward the hills of Gaspe. Indeed, one mor-
ning, some of the crew, ' having some business '—reefing the windlass or splicing the

main hatch or something—found the two in the bow reading Ilerrick together. The
second officer is ready to take his oath it was Herrick.

Of course, after that our eyes were open. But—enough—let us draw the veil

;

All-gall's hillings and cooings would fill a page.

And oh I those long blue days of laziness on the broad bosom of the river !
" Their

memory haunts me yet !
" I have read somewhere that we are composed of these same

elements of air and ocean and surely there is a strong sympathy between us ; for every

wave we bound over, and every breeze we inhale seems full of life and health and
energy and hope. One lingers in memory over the wide and glorious expanse of

water, the slgping shores of green, the long range of fir-clad hills ! And far beyond,
the blue mountains rise faintly, and farther off more faintly still ; like half-forgotten

memories that have grown dim in the lapse of years !

And I see, too, more clearly still, the young man with the scrupulously clean

cufis who came and rang the bell betimes ; and I hear the dizzy rush of many feet upon
the deck, and I see the headlor»g and hungry dive down the stairway that indicated

the eager desire to partake of something solid ! And it is nothing but a dream now !

Our pleasant outing on river and ocean lasted for four days, terminating at North
Sydney on the morning of the loth July, in time to permit us joining forces with the

>Iining Society of Nova Scotia in a visit to the International and Victoria coal ship-

ping piers, the first of a series of memorable excursions arranged for our instruction

and entertainment by the hospitable coal masters of Cape Breton. With a hearty

good-bye to Captain Fraser and the other officers of the Bonavista, who had been so

good to us, we were soon speeding in a small tug across the beautiful harbor. At the

International Pier, a jolly party, including the popular premier of Nova .Scotia, the

Hon. W. .S. Fielding, was in waiting and received us with a right royal salute of fire-

crackers, that was almost as warm as the kind assurance of genuine welcome and the

hand clasp that greeted us as we stepped upon the wharf. At the International Pier

we took the paddle steamer Marion, (a fine boat, of which more hereafter), and steamed
away and saw the Victoria Pier, another splendid structure of its kind. And at length,

•elated with our reception and our surroundings, and with an intuition of the good
things yet to come, we reached .Sydney and wended our way, hungry and happy, up to

the new Sydney Hotel—and to dinner.

THE NEW SYDNEY HOTEL.

The new Sydney Hotel is located upon Surprise Soap street, and overlooks the

Harbor or Spanish River to the south-west. It is a fine, large, airy building with wide
balconies, one of which faces the water, and commands one of the finest prospects in

the Dominion. As is the case with the new Frontenac Hotel at Quebec, the

"Sydney" strikes the eye before anything else as you run up the harbor toward the

town, whether you are hungry or not. The table and all the prime factors impress
you as being fresh from the country—even to the girls who wait. But the new Sydney
Hotel is doing a great deal for Sydney itself. Already it enables the pilgrim's atten-

tion to be drawn to the existence of the town while still approaching the latter. There
is more paint on the new Sydney Hotel than on all the rest of the town.

If we were appointed, in 1900, to take the census of Sydney, we would simply stay

in the new Sydney Hotel. The local demand for the new Sydney Hotel tooth-picks
is alarming. We have mentioned the hotel first because at first glance it impresses one
as comprising the greater part of the town.

Before our arrival in Sydney, all the sidewalks of the town had been taken up
and carried bodily away, for repairs. We appreciated the compliment ; but so far as
the Ottawa contingent was concerned, the Board of Works need not have been so very
thoughtful. Speaking for our party generally, it was regrettable that the sidewalks
had not been removed a little earlier than they were ; for they w-ere still being fixed

up when we left. What we wanted was to have them fixed down.
But the air, and the freshness of each noon and afternoon ! We know of nothing

that can be compared to the matchless days of Folt sunshine and serene blue waters
about -Sydney, and still be just. Save, indeed it be the blue eyes and the soft sun-
shine of the smiles that must ever make Sydney the loveliest place to linger in and the

hardest to leave. And that is only a fair comparison in one sense ; for lovely as the
climate proved to be, the blue eyes of Sydney are by far the bluest and the sweetest in

the world !

J. R. EXPLORES rHE BOWELS OF THE EARTH.

A large party ran out by special train over the finely constructed International
Railway, on a short visit to the various collieries terminating with the Caledonia
mine at Glace Bay.

The day was delightful, and the Cape Breton country good to see. Grand Lake,
a fine sheet, lay on our left ; and farther, where the blue waves of the sea made merry
in the sunshine, Lingan Head—a bold and rugged promontary—seemed, as the waters
washed its base, like a weather-beaten veteran who smiles grimly at the attacks upon
his front of an army of prattling grand-children.

Have you ever been "down in a coal mine"? It is an experience that will

linger long afterwards in the memory, and from the very essence and quality of its

darkness li,s;hten and brighten recollection.

When you go down a coal mine, in an unofficial capacity, try and have on all the
clothes that you have not paid for. If you share a room at your hotel with another
man, it is also well to take any clothes of his that he is not wearing at the time. Put
these on under some of your own before leaving for the mine, and the balance, those
belonging to your tailor, can be conveyed thither in a valise. This precaution should
be taken in case your friend might be visiting the mine at the same time, in the event
of which contingency the sight of his belongings in your possession might lead to em-
barrassing results.

Having thus surrounded yourself with the annual output of two or three factories,

you will be taken for a well fed man with a tendency to fleshify ; and the gentlemanly
janitor at the top will bring you a suit of yellow oilskin that may not be more than
three or four sizes too big for you in your new and enlarged proportions. In any event
the g. j. would insist on your losing yourself inside this Gog and I^fagog outfit No. 7 ;

so that with your several layers of conglomerate clothes, you stand a one to three
chance of eventually finding your way out of this buttonless bilious veneer which the
gentlemanly janitor insists on putting over you.

Arrived at the slope, do not purposely avoid any substance that may strike you
(except it be a pick or a cutting machine) as calculated to soil your nice new suit done
in oils. Be bold, and let it come in contact with you as often as practicable. When
you are tired, lean against any portion of the mine that will leave its impress upon you,
first testing the capacity of the spot in this quality with your hands. By a careful
application of these rules, the clothes of your tailor and your other best friend in which
you are hurried will absorb a great deal of opaque moisture that was only intended for

the jaundiced epidermis you are wearing. As a result, neither your tailor nor your
friend will insist on having his property back ; and if you are not a fastidious man, you
will have the opportunity for which you so oftened longed of paying off your tailor's

balance without incurring further liabilities.

When you are in a mine, do not insist on sitting down on the wrong side of your
body, even if the seat of your Turner's sunset pants appears to be there. The seat
which you are sure you see there is like other modern furniture, not for use.

On returning from the mine, do not in a moment of absent-mindedness remove
your friend's clothes. Even in their changed slate your friend might recognize them
and heap reproaches on you. Return as you came to the hotel, and at once engage a
seperate room.

We stood at the head of the shaft and waited for the cage. It came up with a
rush, and we stepped in ; and then the blue sea and the fields of wild flowers and the
arching sky disappeared and we went down ! down ! Daylight fled swiftly from us,

and we could feel speeding by, rather than see, the wall of the black abyss, which seemed
like an endless throat that was swallowing us with smooth and implacable swiftness.

But more impressive than the speed, niore dramatic than the darkness, was the
deep-throated accompaniment to this subterranean plunge : the rattle of the cables,
the roar of the descent ! The sound of the voices of the miners below us and the
clatter of the cars in the slope came up and met us and grew louder as we dropped
toward it. It was a great and harmonious discord : the thunder wedded to the clatter
of descending rocks !

Coal in the mine is like coal in the city. It's on the rise the whole time. We
ran up against the botton), as it were, at last, and stepped off into space. We were
greeted by a large and general smile from the miners. We knew the miners were
there all right enough, although we couldn't see them, because their smile was as visi-

ble as a procession of torches on a dark night. Their teeth and eyeballs gleamed white
as new sails in the light of a full moon.

We stepped around as if we expected at any moment to put our foot through
somebody's hot house in Australia. They gave us each a little lamp about the size

and shape of a five o'clock teapot. It was filled with oil and had a little wick grow-
ing out of the spout. I suppose these wicks had been planted rather late in the wick
season, for we had to assist their growth every now and then by poking at them with
a penknife. As our penknives were all in our hip pockets, and as we were battened
and braced and done up in our lemon-colored capsules as if we had intended going
into visiting mines permanently as a business, we borrowed from the first unsophisti-
cated youth who had imprudently divested himself of his daffodil suit to get at his hip.

He carried the suit back on his arm.
We tramped along in Indian file, with our little lamps on our fingers, looking a

good deal like a superannuated ray of sunshine that had lost its way down 1 blind
alley. There was no sound save that given forth by our crunching and irregular
tread, and the whispered prayer of some one of our party as he collided with the wall,
where he had gone off to pick coal for himself.

Algernon Charles Swinburne can write his overdone eulogies to Grace Darling
and other daring young women ; but when we go out of paragraphs and into poetry we
shall apotheosize one with whom Grace Darling could never have pulled an ore, to use
Grace's own favorite inetaphor.

There are not many pretty girls who would care to venture into a long, black and
seemingly endless slope, with a lot of desperate men who looked as •z£»« looked in those
Niagara Falls uniforms. But we had one with us who didn't care it she did, and
here's to bonnie Miss Fraser of New Glasgow ! As the gifted premier of the Province
of Evangeline said, she was the one redeeming feature of our party. And our feminine
readers may not believe it, ljut she looked positively charming in her pyritic costume,
with its baloon sleeves and bell-tent skirts.

We filed down the slope and saw the stables, where about fifty horses that never
see daylight are fed and bedded. The stalls and surrounding walls are whitewashed;
and considering its suliterranean location, the stable is remarkably well kept and the
animals well cared for.

Poor dumb drudges ! We have heard that when, if ever, these buried vassals

—

serving their life sentence of eternal night —are borne upward to the green earth again,
they become mad and delirious with delight. In the long, long day of drudgery and
darkness a thousand feet below the waving grass and the free air, memory must have
become dulled if not obliterated. And yet the consciousness of a glorious life once
lived must be forced upon them, after the first moments of stupefaction, by this sudden
sight of the flowered meadows, and the far blue sea, and the farther and bluer
heaven ! Or, is it but intoxication through contact with ftjrces that contrast so sharply
with those by which they have been surrounded ?
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We traversed the length of the main slope of this great and prospering mine, hav-

ing to stand aside every little while out of the way of the long tram of coal cars as

hey went thundering by with their load, or clattered back empty. And now and then

a party of miners wifh their little lamps in their caps would ghde swiftly by us, like

dark spirits, toward the open air and home. A thing of our visit that impressed one as

we rudged along, as being humorous and human, was the way m which the shor

men of our party would duck their heads in portions of the slope where men six feet

'"'^^WM^eiTLd suange and impressive is a coal mine,' with its gloom and caprici-

ous glimmer of small lights that seem like " will o' the wisps or the tapers of the

gnomes themselves. And then the ceaseless rattle and roar up and down the long

Ind busy underground thoroughfare of the cable-drawn cars the shouts of the men,

the clatter of the upward-bound elevator with its freight, and the crash as it descends

voraciously for more!
. , . , j » r i <• _ tu^

We were upward-bound, too, at last: tired, it may be and grateful for the

promise of the blue sky and the green earth ; but satisfied and filled with admiration

for all that we had seen of the wonderful forces of nature and the marvellous ingenuity

and force of man. The dark walls sped by us and the voices of men and of industry

below us grew faint and fainter. Then glad dawn broke and the daylight seemed to

come down, shyly at first, but with growing confidence and strength. We saw the

faces of one another, and dirty as they were, they wern't bad to look a The walls

2rew brighter, and we shot as if at a bound, into the arms of the broad blue day !

Then we took our monochrome in oils off its frame, and removed the large cir-

cumambient wad of granulated gloom from our fair young face.

A RUN- TO OLD SYDNEY MINES.

Right honestly have the Sydney Mines of Cape Breton earned their prefix of

" Old " For it is now almost three-score years and ten since the late Richard Brown

—he who in 1869 gave to the youth of Cape Breton and to the world the " only com-

plete history that has ever been written of the the island "—was sent out to Cape

Breton by an English syndicate, the General Mining Association, to operate the

Sydney Mines, which had been opened forty years before. n r>

Our drive from North Sydney, where we were met by his son Mr. R. H. Brown,

General Manager of the colliery, with a number of comfortable vehicles, was over a

hard smooth road, and upon a matchless morning. On one side, close by, were the

sparkling waters of the harbor, breaking white upon the beach ; and on the other,

fields of daisies and clover and wild flowers growing together, and forming a truly

pastoral mosaic of nature. There were comfortable looking houses of the old school

set back from the road and bordered by lawns and brightened by flowers. At inter-

vals we passed through a natural avenue of firs, and then the country became more

open. We saw the mining village, where the tiny houses lay in long regular rows,

and the tall buildings of the mines ; and beyond all, the sea !

, , ,

The workings of the Old Sydney Mines extend for some distance below the

harbor and out into the Atlantic. Of course we went below and enjoyed ourselves.

When we got out of our gamboge misfits and into our all-wool reliables again, we

drove to " Beech Hill," the charming residence of Mr. R. H. Brown. We had been

invited thither to lunch, and we think i/iat lunch was the most dainty and enjoyable

collation that we have ever had the gastronomic and fastidious pleasure of being col-

lateral with. Of course, our appetites were keen and healthy after a long ride in

the slope and the subsequent one in the open air ; and that had a great deal to do with

it. But isn't it a satisfaction, when a real feast is set before you, to have an appetite

which you known will do full justice to that feast ? Well, ralher !

_

After a stroll about the flower beds and lawns adjoining the house, and viewing

the coal seam where it outcrops in Mr. Brown's garden, we bade good-bye to our

host and hostess and their charming daughters, and drove back to Sydney, as jolly a

parcel of boys as ever were let loose upon a holiday.

OUR J. R. GOES TO LOUISBOURG AND ?

The next morning we were rattling along by rail to take the boat for Louisburg.

We boarded the "Douglas H. Thomas," placed so kindly at our disposal by the

Dominion Coal Company. And what a boat that is ! Powerfully built and swift,

she seems the embodiment of all that is best of combined strength and speed ; as in-

deed she is. And then, we had Blakemore with us, and jolly Revere ; and were

mortals ever more blessed ?

We passed through the narrow channel of the Glace Bay Harbor, which presented

a scene of great activity, owing to the boats loading coal from the Caledonia and

Glace Bay mines ; and our craft was soon steaming merrily into the bounding blue of

the Atlantic.

To our left were the rugged sandstone promontories so characteristic of the Cape

Breton coast, well worn by the ebb and flow of countless tides and the wild washings

of a hundred thousand storms. It is a fine, strong shore ; and the heart leaps to see

it on a fine morning, when the sun is streaming against its red weather-beaten face.

Beyond the waters to starboard, that glistened like a burnished coat of mail in the

sun, a long beach of golden sand seemed running by ; and behind us, beyond Glace

Bay, the high chimneys of the Caledonia and Glace Bay pits belched their streamers

of dark smoke, driven by the freshly blowing westerly breeze across the serene and

cloudless face of the sky.

By now the water was white, and running high ; and it became painfully evident

to some and delightfully apparent to others that we were to have a sea. We passed

Schooner Pond, from whence coal was shipped once upon a time. The rugged coast

was still clearly to be seen, and beyond it were meadows doited here and there with

white cottages and fir-clad hills that were richly dark against the azure.

Flint Island, a mere rock, standing high and boldly above the sea, was left be-

hind. It would be a nasty thing to run up against on a dark night if the lighthouse

wick happened to burn out.

By this time the sea was as heavy as the foregoing paragraphs ; and Thomas

—

the tug—was going through it like a pewter spoon through a pot of palpitant porridge.

And it was sad to see the I'resident ! He and the Parasol had been sitting aft under

the awning while the ocean was sober, and were as chummy as too pins on a full

cushion, chatting away and applauding Sword's capital banjo solos and funny songs.'

Poor President '. He hadn't dreamed at starting that there could be such a thing as

rough weather on a morning like this, and during a little round-the-corner excursion

to Louisburg. He started the ball rolling himself. Imagine the humiliation of

having to excuse yourself from the society of a pretty girl, and then right under her

very glance having to reach for the rail—and farther than that a moment later.

There were others forward, too, who were passing a good deal of " condemned

sustenance," as Bill Nye has aptly labelled it, overboard. Possibly they had heard

that the boat needed lightening, and thought that was the best way to accomplish it._

We passed in safety the line of those who were checking off their dessicated nutri-

ment, and found Harry W in the bow, singing : " What are the wild waves

saying? " Poor B junior, evidently inspired with the idea that the capstan might

be carried away any moment by the waves that were washing over the deck, and

determined to prevent such a catastrophe at all costs, was holding that marine elevator

as well as the despoiled and enervated condition of his interior would allow. His

head declined upon his arms, and he was declining a good deal himself; and the big

waves that washed across his lonely and forgotten feet were being kept busy keeping,

the deck nice and tidy. Altogether, you never saw such a lot of wasteful people in all

your life !

We had got into a bit of a fog, too ; but this raised partially at last, and through,

the lingering mist we saw the water dashing white as milk and wild as a cataract

against the faintly perceptible and inexorable coast. It was a magnificent sight ; but

even those who had been so anxious to land a moment before, decided to tough it out

and wait until they reached Louisbourg.

Louisbourg at last '.

An interesting article, from a medical point of view, might be written of how

Louisbourg was successfully stormed for the third time.

It was decided that the main body of our contingent should proceed up the lans-.,

leading to the village directly from the wharf ; taking along the women and the sick.

The baggage was left on board the tug, which was to have steam up in readiness for

retreat, in case we should be routed and come back on a hop, skip and jump with the

enemy in our rear trying to sell us relics.

Those who could sprint pretty well were ordered to sneak down the beach to the

right for a bit, then cut up through the fields, and, by a flank movement, take the

enemy in the rear of the town where the residences of the opulent were. Strict orders^

however, were given that no looting should be done.

Well, the light infantry started off down the beach, making a great deal more

noise than was proper for a skirmishing party. The main body plodded up the lane,

armed with parasols, walking sticks, reticules, smelling bottles and shawls. The

enemy was to be seen nowhere ; and the General, fearing an ambush, was for enter-

inc a neighboring house and forcing the owner to execute an order of four (fingers)

deep with something mild and innocuous for the ladies. He was, however, over-

ruled, it being asserted by our guide—a deserter from the enemy's ranks—that better

"stuff" could be obtained at a certain building on the main street. We proceeded, the

enemy to a man remaining invisible. Following our scout, we stormed the gate of

the building to which he had referred ; and by a brilliant feat of arms gained an en-

trance, and that, too, without the loss of a drop of blood.

But imagine our dismay, when, on bursting into the room supposed to contain

the ammunition which we so much needed to replenish our flasks, we discovered there

the light infantry—our own men ! seated round about upon barrels, and deal chairs,

and soap boxes, and perched even upon the bar itself

!

The room was wreathed in clouds of smoke, that hung with a grim aspect over

all, giving evidence of a fierce conflict. But these exhalations soon proved to be but

the result of an unparalled consumption of the weed nicotian—village-bar cigars,

which must have been indeed weeds in the vilest sense of the word.

The light infantry greeted us hilariously from their various individual positions y-

and in a jocose, but injurious manner, discharged a preconcerted volley of ginger ale

corks upon our front.

"Where's the enemy?" bellowed the General bravely, as he waved an umbrella

of the vintage of '79 over his head, and forced his way through the smoke and debris

of dead marines and corks and cigar stubs.

" Fired and fled !" shouted the captain of the party in possession. " Save' this

poor devil, sir !"'and he indicated the bar-tender, a lean-bodied, brown-faced man of

Acadian descent, who lounged upon the bar from an intrenched position and surveyed

the destruction of his property, as his ancestors one hundred and forty years before-

had been compelled to do.

"Well, sir !" thundered the General, " what have you got to give us to drink?"

The gentleman of Acadian paternity shook his head and smiled in a deprecating,

yet suave manner. ^"We have nothing but gingare hale," he said.
j|

The General swore an oath, a good round oath, such as Colonel Vaughan majp^

have sworn in 1746, when he learned that there were some cases of fine old wine left

behind in the storehouses which he had fired.

" Do you mean to insult us, sir ? " he thundered again. " Do these—these men o

mine—" indicating the Light Infantry by a contemptuous sweep of one hand—"loo

as if they had been drinking ginger ale ?
"

" Ah, no !
" replied the Frenchman, who seemed rather pleased and amused a

the General's ebullition of wrath than otherwise. " Ah, mon Dieu, no ! Dese gentle-

men, dey comb here while I was try for to get soara slee—ep ; for my wife, you know^

she have de leetle baby, and for tree nights I don' can get no sleep hat tall, an' I have

been walk de floor hup an' down ! hup an' down ! An' dese gentlemen dey comb^

here, an' dis one "—indicating the scribe
—" he say : Ello, hole chap ! WAKE HUP I.

An' I wake hup, an' by gar ! dere was more as tree hundred men waant to drink hat^

my bar ! An' dey take nothing but whiskey blanc ! whiskey blanc ! whiskey blanc !|

An' w'en de whiskey blanc she's hall gone, dey take rye an' hale. I tell you, Cap'n»,

I have whiskey blanc,— tree bottle. Hall gone ! I have rye,—deux flacon. Hall'

gone ! I have hale,—tree duzz—en. Hall gone ! Pretty near hall de gingare hale,_'

she's gone, too ! Hevryting !

"

We returned to our ship in a fog—especially the Light Infantry, who followed i

an irregular manner and conducted themselves in such a way that had the enemy bee

quartered in ambush they would have been completely annihilated. There was

good lunch awaiting us on the tug, and we rushed at it and assaulted it with an en-

thusiasm and energy that would have been sufficient to take Quebec itself, let alone-

Louisbouig. And it was a pleasure to see the girls eat ! Any misguided and dys-

peptic pessimist laboring under the delusion that girls can't eat would have had his-

belief peremptorily and forever shattered upon that excursion. How intensely, pathet

ically human they do look, these angels upon earth, as they slap their knives acros

the face of a red slice of good old roast beef, and say they will take two slices in cas

you may forget them when you come around with the bread and butter !

But when the roll was called, four mendiers of the main body who had trudge

so bravely up the lane to storm the town, were found alas ! to be missing. Had the

been decoyed by some lurking prowlers of the enemy who had remained behind i

secure hiding to loot the deserted houses? Oh, no ! For we saw them shortly after

ward on the farther end of the wharf about to drive away in a large, double-seate

vehicle drawn by a stout team. They smiled sicklily at us, and waved their hands a

if they might not see us again, and said they would not go back to Sydney in tha

awful boat^ across that horrid sea for all the annual output of the Dominion Coal Co

EXCURSION TO THE BRAS d'oR.

Baddeck and thereabouts is a paradise in summer time that should be belt

known to the world. Not the tourist world, for it is the ubiquitous tourist who mar

a naturally delightful place and makes it unbearable despite its supereminent charms

But for those simple people who love nature in a quiet and sincere way, and wh
desire to get away for a month or so from the jarring crash of the thoroughfare, t

some sylvan spot where they will be surrounded by all that is most lovely in lake an

shore and hill, where the air is sweet and cool, and the sky blue— where, in fin

upon a dreamful midsummer afternoon a thousand shades of green are upon the hi'

sides and meadows, and the water and the far mountain ridges and the farther heave

are soft and languorously blue—for those who seek such an arcadia, Baddeck is the pla

to which they should go. This is a long sentence ; but that is what I should li

to get if I was sent to Baddeck.

i
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And who shall paint or tell with brush or pen the glories and azure bloom of the

like of the Golden Arm ? From a thousand points of contemplation, delightful in

itheniseKes, are to he seen landscapes that hold the eye entranced, either of the
dreamer or the painter ; and which, if faithfully reproduced, must be the means of
rilling the heart of a true artist with proud delight as he gazes upon his canvas when
his work is done I

We slipped away from Sydney on board the comfortable and roomy paddle boat
^^.^rion to these charming Bras D'Or Lakes, and upon a matchless morning of sun-

. :\nd breeze. The red shores of the rugged sea-facing coast w ere left behind,
; >ward noon we were gliding up the dimpled waters of the greater arm, with the
island of Boularderie upon our left hand. We had a jolly dinner, and as the

.i ioon wore on, we came in sight of that beautiful place, the residence of
Alexander Bell, the inventor of the " Hello, Central !

" The situation of Mr. Bell's

nne summer house is truly magnificent, and the house itself as it shows itself beyond
.1 fine grove of trees, seems to have risen to the occasion, as it were, for it is architec-

airally superb. Money talks.

The house stands some distance from the lake's edge and upon a fine expansive
lope, commanding a far seeing view of the lake and country roundabout. This slope
emprises alxjut ten thousand acres of arable and timbered land, I believe, and seems

to rise like a crown of prosperity and verdure from the blue lake, where it is bound
\V the white and perpendicular and exceedingly picturesque gypsum cliffs ; that are in

urn bound, like a rugged brow with a victorious wreath, by the overhanging growth
of dark spruce.

There are lovely lawns and groves about the house, and beyond and to the right

-nd left are meadows and farms and woods. Indeed, the whole ten thousand acres
lid been turned to good and beautiful account, and is nothing less than a great park ;

ver .ill of which extends the fragile but potent telephone wire that has done all. If

loney talks, the telephone had the floor first in this instance.

Rounding this delightful Eden, upon which the eye feasts lingeringly until it has
rown dim with distance or lost to view, we came opposite to Baddeck itself. It is a
harming little village, lying whitely upon a gentle and verdant incline that runs back
rom the water for some distance until bounded by the spruce of the lower hills, that

re in turn flanked by the l>lue moimtains.
The view as you steam away from Baddeck, if you have the heart to leave it, is

itensely lovely ; that is, at least upon such a day as it was our good fortune to visit

le pl.ice upon. But glorious weather is by no means rare about Baddeck; rather,
lything other than fair is the exception. The vill.age, with its white houses and

- eeples here and there, upon its lawn of green, seemed to smile pastorally and happily

p at the higher and verdant elevation where the man of millions and unlimited con-
ictions dwells. Far away across the lake, the hills beyond the cultivated shores
ere blue in the summer haze, each farther range rising in more perfect and delicate
veliness, until the remotest of all seemed a part of the blue heaven itself. And blue

vas the lake ; a slumbering sea of turquoise upon which we seemed to dream, and
reaming wonder if it all was real I

If there is a more delightful country than that of the Bras d'Orabout Baddeck, and a
iore insufficient and weak-kneed description in print of anything almost indescribable,
nan the foregoing, I should like to know where to fine one and how to best avoid
nding the other.

For an hour we ran up this Mediterranean, sunning ourselves and thanking our
ids that we had not missed this opportunity of seeing Cape Breton at its best. For
e who sees Cape Breton and sees not Bras d'Or, sees Cape Breton not at all, com-
aratively speaking, fine and picturesque as the country is. Certainly, no one view-
r:g the coast of Cape Breton from the sea, would ever suspect that such soft loveliness
i landscape and lake existed beyond those blufi", rough, tough old promontories,
less 'em !

And at length our feast of beauty drew almost to an end, and we ran up to the
Narrows, which connects the arm with the great lake and is crossed by a fine iron
rawbridge, across which run the trains of the I. C. R. It was evening by now, and
e sun—fir us—was setting gloriously beyond, and dimming in a blaze of orange and
lid the summit of the blue hill. Farther we saw the great lake itself, and the distant

.ills, dim and pale and silvery, in the twilight and the distance.
We had to leave our steamer here, that we might take the Intercolonial Railroad

train back to Sydney. We had a trifle over twenty minutes in which to take tea at
the hotel at the base of the green and sloping hill near by, and we bolted down the
wharf, happy and hungry. I have never enjoyed a day's outing more, and doubt if I
ver will taste the like again, save it be by repetition.

THE COXHEATH COPPER MINES.

There were open, double-seated, four-wheeled rigs with phaeton tops, waiting for
- early the next morning outside the hotel. It was a peerless morning ; and the sub-
--quetit drive to Coxheath, in charge of genial Captain Gragg, was delightful and ex-

hilirating. The party was merry, the teams in good fettle, the roads splendid, and
the scenery and air superb and invigorating. We drove through many a delightful
wood of fir and birch and maple, and over many a mile of shady road at a rattling
pace, with here and there a glimpse of purling stream or still lake. As we rose with
the country near Coxheath, our horizon widened ; and when close upon our destina-
tion, with the Coxheath Hills before us and another range upon our other hand, the
view of green and broad valley between, bright in the risen sun, that turned the foliage
into a thousand shades of green, and the glimpses of lake to silver, was indeed lovely !

Arrived at the mine, we got into our primrose pants and roundabauts, so familiar
) us all by this time, and armed with our little lamps, descended the shaft and
traded the tunnels. The latter were ver)' fine to see, being splendidly high, having
^een blasted out or " stoped," as they call it. There was a picturesqueness and
grandeur about these cross-cuts, owing to their rock formation and the hold rugged-
ness of their outlines, that were thrown into shadow at one moment, and at the next
cast giant and flickering reflections in the light of our lamps. One fancied as he
looked down the shadowy vista of one of these openings or into the cavernous gloom
of the caves about, that here some mountain band of outlaws might be wont to hide
their booty, as Indian Joe and his pal hid their treasure in the cave where Tom Sawyer
found it.

Later, we had a stroll over the Coxheath Hills, inspected numerous outcrops and
surface strippings of the ore, and then walked down to Colonel Granger's house
near by.

We were not allowed to leave before we had experienced the hospitality of Mrs.
Granger in the shape of wild strawberries and cream, and cakes and coffee, and other
good things ; to all of which, I am afraid, we did more than ample justice, as it is
called.

We said good-bye at last, and then the rigs were brought up, and with our weeds
going and our hearts merry, we bowled down the gravelled drive between the fine
trees to the gate, and so on back to the Colonel's hotel.

PLAY CRICKET A.ND ?

If ever the Sydney Cricket Club forgets the drubbing it got at our inexperienced
inds, it will only be because it is plea.santer to remember victory than ignominious
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defeat
; and also because there is a world of truth in the old saying that there's na

use crying over spilt milk.
When the Secretary decked out in a pair of flannel trousers that had once been

white, cricketing shoes and shirt and a peaked cap, and carrying under his arm a
wooden instrument that looked like a spade whose handle had stopped growing at an-
early age, while the rest of it kept on— I say when the Secretary came round to fifteen

or sixteen of us and said we were to play cricket, as if he were summoning a lot of
men to sit as a jury, we remonstrated.

It was a glorious afternoon for an outdoor match of any lively sort ; but we had
just had a good dinner, and the chairs we were occupying at an angle of forty-five

degrees upon the harbor balcony, were intensely comfortable. We said we didn't
play cricket much, and would prefer serving as an ambulance corps or something like

that with a humanitarian life-saving turn about it.

But the -Secretary s.iid he had arranged the whole thing, and if we didn't turn up
the Sydney Club would claim the match by default and insinuate that we were funkers
and duffers.

W^e said we would rather be taken for cricketers even than funkers ; and trotted
off and got into all the available flannels and chappie caps and rubber-soled shoes and
red belts we could find. Then we marched down to the grounds, looking about as
variegated and dangerous as Coxey's army.

There was a great crowd of people who had come from all over Cape Breton
gathered there to see the game, and seated on a long grassy slope above the field.

Higher up on the rise were several old and tired looking buildings known as the Old
Barracks. Near the Barracks was a tent, where a serious faced-man with a score
sheet in front of him was seated at a small table ; and by his side was the editor

—

nothing less than the editor, mind you—of one of the Sydney papers. Farther, at the
upper end of the field, two or three bell tents had been raised for the comfort of the
ladies and those who were to provide the fun. That was us.

They had it all arranged. Everything had been done so brown that we felt our
goose h,id been cooked in advance. We sneaked out into the field, beaten men, and
blinked up at the long black and white line of patient spectators ; and at the ever pre-
sent small boy, and the girls with their white dresses and parasols. Then we turned and
stared at one another and felt like going back to the hotel and kicking ourselves—or
better still, the Secretary.

The " crease," as they called it, ran parallel with the bluff overlooking the harbor ;

so that the field lay between the harbor and the slope where the spectators sat. At
one end was the gate, and at the other the tents. There was absolutely no chaace of
escape. I thought, as I looked up at that sea of faces, of the old arenas of Rome
where the men and the women looked down upon the poor devils who had to scrap
for their living, as it were ; and here were we, to be butchered to make a Sydney
holiday ! All this went with my blood ; and I tell you, I felt sick over it. I had
never wanted to be home so much as at that moment. I looked at the faces above
me, and saw no mercy there, then at the pitiless sea, and lastly at the gate where the
people were still pouring in without paying anything.

Meantime, some of our fellows had commenced making exhibitions of themselves
by bowling the ball up and down and trying to hit it ; to kill time, they said, but
really with the idea of showing the ]ieople how little they knew about it, and in the
hope of being left oft". But the people took a different meaning out of these t.ictics,

and thought we were burlesquing merely in the supreme confidence we entertained of
being able to take the veneer off their team. They didn't like the way we acted,
those people didn't, and I saw them whispering to one another with gloomy faces, as
anticipated defeat settled down upon there several brows.

The crease was very near to the bluff. At the edge of the liluff, and a little below
it on the incline, was a wire fence, and beyond this the beach.

The game had to start at last, of course, despite the delays we managed to create
and the prayers several of us were sending up for rain. I don't think rain had ever
been wanted so badly there before. The Secretary won the toss, and chose the field.

Then he sprinkled us all over the premises, two of us in one place in some cases, so
that if one muffed the ball the other could kick him and start a fight and so hinder
the progress of the match.

The .Sydney team had been practicing and training for weeks in order to stave off

defeat, and were in the pink ; while we had been living like a prize fighter trying to

get out of shape as fast as possible. They had an imported bowler or two, and before

the local team went to the bat, these two human cannon fired the ball around in a way
that made our flesh creep.

They put two of their crack " bats," as they called them, in ; and the way those
fellows would knock the ball about when it didn't happen to go straight, was a cau-
tion. And when the ball did go straight, once in a while, they would jam their bats

down hard into the ground, and the ball would run up fiercely against it and then roll

back in a disheartened way, like a wave off a rocky coast. And at every run these
chaps would make, the crowd of partizans on the hill-side would yell, and the old
buildings would look as if they were on the point of tumbling down, they shook so
with the noise. But they didn't applaud when -.oe made a run (after the ball, I mean);
and if one of us happened to tumble or pull up a sample of the grass grown in that
region, instead of the ball, they would laugh; and those two chaps with their apoplectic

shins would keep on galloping up and down the crease from wicket to wicket, and
shout at each other wildly to "come on."

" Four !" their captain would shout ; and the man in the tent would mark down
four. "Well done, M'enzies ! Go it again I"

And they would "go it again."
Cricket is a good deal like croquet at a garden party when there are about ten

playing. Vou think you are never going to get your turn ; and when you do get it, it

lasts about long enough for the man who comes next to gallop down to take your place

as fast as his bulbous legs will let him. Cricket is not quite as exciting as croquet,

because there are no pretty girls playing ; and the element of danger is less than in

the church social game. Cricket is played with a large brown ball, that looks about
twice its natural size when coming toward you in the air ; and as it gallops over the
ground at a break-neck speed, in your direction, you generally manage to place your
legs wide enough apart to allow it to pass lietween them and on its way undisturbed.
Then you make a pass at the ground with your hands, pick up a large chunk of old
.Silurian and throw it hard at the man who struck the ball.

The wickets are three little sticks that look like the lonely and forgotten remains
of a fancy fence, and there are two lots of wickets used in a match, one lot at each
end of the crease. The crease is merely the ground between the wickets and upon
which the ball never seems to want to strike until it reaches where you are standing.

Then it either hits your leg, which they have bandaged up in advance, or runs past
your bat, which you are holding firmly to the ground, and goes through the forgotten

remains before referred to. Then they tell you that you are out, and they come and
lead you away; and you are glad of it.

We had got two of their men out, when the .Sydney captain rushed wildly down
the slope, where he had been Iwilding some of his team up with ginger ale, and com-
plained that the .Secretary had fourteen men on the field. So he had, but it was a
little thing to make a fuss about. They said we should only have eleven men playing;
and the .Secretary said he didn't know that, and was sorry about it, and ordered three
of us off. Then the Secretary called us back, as we were all rushing off, and there
was a squabble as to who should adjourn, as each one was anxious to show how un-
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selfish he was. The trouble was settled at last, and the play continued ;

and at length

we had them all out, and went in for our innings.
, • , ^ ,

But we went in confidently. For we felt that the petty techmical protest the

Svdnev captain had entered about our having fourteen men on was made because he

felt how the game was going against him ; and you know, a drowning man will catch

at a strlw though we ne%er saw one idiot enough to do it. \\e had two of their men

out and they had only made about ninety r.ns between them, and as we had only

eight more of their team to do up, you can easily see things were looking black for

When we -ot at the bat, the vast audience on the hill-side woke up. Williams

WIS found usina the round side of his bat ; but we showed the Sydney team that we

^dn't intend Uking any mean advantage of them, and Williams was ruled off. He

A liTtt:£ on,' when some of our smiters were in, they had to place a man down

on the beach with a boat so that he could paddle out and get the ball when it fell into

the Wbor ;asthe wind seemed to be blowing the leather that way Hut with all these

S'ifices eXloyed against us, we kept piling the score up ; and then, when we had

shewed them what we were made of, it appeared that we had yet another whole and

consecutive innings. So there we had to go in again without any intervening rest out

in the field The congregation meantime had begun to file home, <lisgusted, I sup-

pose at the shewing their representative team, with its imported round-arm human

Gatllnn- truns, had made against a scrub aggregation.

Of course, the Sydney papers came out and said what a glorious victory their

team had achieved, and so on, ad na,m. But we had anticipated that sort of

thin- and didn't mind it. It did our hearts good, too, to see our names in prmt

without for once being connected with the police court ; even if the game they were

associated with was cricket instead of croquet or puss in the corner. And we all go

copies of the paper containing the least unfair description of the match and mailed

them home to our friends with the column in which our names blossomed forth marked

with red pencil.

members of the Gold Miners' Association, and since the formation of the Mining

Society has taken an active part in all its proceedings, contributing frequently to the-

Transactions and evincing a lively interest in local mining legislation, many important

amendments to which have been due to his wide experience and professional ability.

OUR PORTRAITS.

Mr H M. Whitney, President, Dominion Coal Company, Ltd.—Born

at Conway, Franklin County, State of Massachusetts, 22nd. October, 1841. Fdu

Gated at the public schools, supplemented by one year course at East Hampton bemin-

iary Commencing with a clerkship in the Conway Bank and serving some time in

the Navy Agent's Oftice, Boston, he ultimately became interested m the shipping

business in New York. In 1866, was appointed Boston Agent, and in 1879, President

of the Metropolitan Steamship Co., positions which he still retains. In 18S7, he be-

came President of the West End Street Railway Co., which he organized for the pur-

pose of developing suburban property many acres of which he owned. The railway

under Mr. Whitney's presidency absorbed all the street railways companies of Boston,

makint^, we believe, the largest street railway company in the world. Mr. Whitney

was one of the first to see the commercial value of the trolley system, and the West

End Railway became the pioneer road in adopting the system. In 1870, Mr. \^ hitney

became interested in coal mining in Cape Breton, and in 1893, as mentioned else-

where, he successfully accomplished an amalgamation of the leading collieries in that

section of Nova Scotia, under the name of the Dominion Coal Co., Ltd. In the same

year (1893) he resigned the Presidency of the West End Railway. Mr. Whitney is

also, we understand, president of five or six smaller companies and trustee ol others.

Mr. John Blue, C.E., M.E., President, General Mining Association of the;

Province of Quebec—Born and educated in the West of Scotland, where he practised

as a civil engineer. His first professionaf work in this country was in the States,

where he found scope for his ability in an important contract on a section of the cele-

brated Iloosac tunnel. He then became associated with the Eustis Mming Company,

and for many years has had direction of the extensive mining work earned on at their

productive pyrites property at Capelton, Que. He succeeded the Hon. George Irvine,

Q.C., as President of the Quebec Association at the last Annual General Meeting, and

is one of the most popular mining men in the Province of Quebec.

Mr. David McKeen, M.P., Resident Manager, Dominion Coal Com-

pany Ltd.—Born at Mabou, Cape Breton, his father being the late Hon. William

McKeen, M.L.C.N.S. Educated at Halifax and Boston. Commenced practice 32

years ago as Provincial Land Surveyor. Has been sub-collector of Customs, United

States Consuler Agent, a Municipal Councillor and Warden of the County of Cape

Breton, which he now reisresents as a Conservative in the House of Commons.
_

Prior

to the' formation of the Dominion Coal Company, he occupied the position of

Treasurer and General iNIanager of the Caledonia Coal & Railway Company, Ltd.

Mr R. ,H. Brown, General Manager, Old Sydney Mines, C.B.—The

highly popular manager of the Old Sydney Mines of the General Mining Association

of London (Ltd.), is the son of the late Richard Brown, F.G.S., the first manager of

the company's affairs in Canada, and the well known author of these standard works,

"The Coal Fields and Coal Trade of the Island of Cape Breton," and "A History of

Cape Breton." His first education was received at the Collegiate School, Windsor,

N.S., and subsequently at the Engineering Department in the St. Lawrence .Scientific

School, Harvard University. After spending some yenrs as as.sistant manager at the

Lingan mines, he visited England in 1S63, gaining experience at one or two of the

large collieries in Northumberland, under the celebrated mining engineer, Mr. Thos.

E Forster, of Newcastle-on-Tyne. On the istJuly, 1864, Mr. Brown succeeded his

father in the management of the Old Sydney Mines. In addition to this important

position Mr. Brown had also charge of the Lingan colliery from 1 87 1 until its closing

down in 1886, and of the Victoria colliery from 1882 until 31st December, 1893, when

it was sold to the Dominion Coal Co. (Ltd.) Mr. Brown is, we understand. Mayor

of the important community in which he resides. He is also a member of the Council

of the Mining Society of Nova Scotia, to whose Transactions he is a valued contributor.

Mr. W. Blakemore, M.E., Assistant Resident Manager and Engineer

of the Dominion Coal Company. Ltd.—Born at Wolverhampton, England, 28th

March, 1S54, his father being a consulting mining engineer of large practice in the

coal and iron districts of North and South Wales. Educated at Wdlverhamption

Grammer School, subsequently taking certificates in the Cambridge examinations.

Prior to coming to Canada in 1893 and receiving his present ajjpointment Mr. Blake-

more practiced as a consulting and mining engineer in England. He was the first

President of the South Staffordshire Branch of the National Association of Colliery

Managers, and among other appointments held the post of Secretary to the Board of

Examiners for Mining Certificates. He is a Member of the Federated Institute of

Mining Engineers, (Great Britain), and takes an active interest in the work of the Min-

ing Society of Nova .Scotia.

Dr. E. Gilpin, Jr., Deputy Commissioner and Inspector ol Mines for

the Province of Nova Scotia.— Born in 1850, in the City of Halifax. Is the son-

of the Dean of Nova Scotia, and grandson of Judge Haliburton, so widely known

under his iiom de pntine " Sam Slick." In 1871, he graduated from King's College,'

Windsor, N.S., and then served his time at the Alliion mines, Pictou County. Alter

this he spent some time in England at the collieries ^^ Sir George Elliot and others.

Upon hi.s return to Nova Scotia he engaged in (jrofer^.^ional work and later succeeded'

Sir William Dawson in examining and mapping the iron ores of Pictou County. In

1879, he was appointed Inspector of Mines in Nova Scotia; in 1886, Deputy Com-

missioner of Public Works and Mines. Dr. Gilpin is a frequent contributor to

technical literature among which may lie mentioned the Transactions of the American

Institute of Mining Engineers, the Royal Society of Canada, the Federated Institute

of Mining Engineers, the Nova Scotia Institute of Science, and the Mining Society of

Nova Scotia. He is also a valued contributor to the columns of the Review.

i

Mr. James Francis, Colliery Engineer, Old Sydney Mmes—Through an

unfortunate blunder the portrait of this gentleman has in a number of copies of this

issue been designated as Mr. Isaac Greenwell. Fortunately the error was discovered

in time to have the correction made before the greater portion ol the issue was

struck off.

Interesting Experiments with Coal Dust.

A series of interesting experiments in shot firing and its effects upon coal dusf

took place at the Lower Duftryn Collieries, Wales, on August 6. Te object of the ex-

periments, which were conducted by Air. Gwilym Jones, the manager, was to deter-

mine the behaviour of various explosives when covered with coal dust from the

two-foot nine-inch and four-foot seams, both from roads and face of stalls. The first

shot consisted of yY-, lb. of gunpowder covered with a small quantity of fine coal dust

from the two-foot nine-inch seam roadways. The effect was a very large flame, which

rose in the air to a height of about ten yards, and produced an intense heat. The

same quantity of gunpowder was then tiied with no coal dust, and resulted in a very

much smaller and clearer flame. The next shot consisted of seven balls of compressed

powder covered with some coal dust from the four-fool seam, and the same result was

experienced as in the first experiment. A quantity of fine coal dust from the pit

screens was tried with I lb. of gunpowder and two balls of compressed powder.
^

This

gave a larger flame still, accompanied with very great heat. The effect of experiments-

upon the dust from the face of the workings created .some amount of surprise. A
quantity of dust from the stalls in the four-foot seam was charged with I lb. of gun-

powder and two balls of compressed powder, and resulted in a larger and a greater

volume of flame and heat than that of the old dust. Half a pound of roburite (equal-

lin'^ I j4 lb. of gunpowder in strength) was tried in the same amount of dust. Fired

electrically, it made a loud report, but there was no flame. Haifa pound of ammonite

fired with small coal froui the face of the f )ur-foot workings, and another charge of I

lb. of compressed powder covered in fine dust and placed within a short distance of

each other, were fired electrically. The former was fired first and the latter immedl-.

ately afterwards to test the firing of dust in the air. The first shot caused no flame,

but the second caused a large flame in the dust while in the air. Three-quarters of a

pound of carbonite was also tried, but no flame was emitted. Mr. Jones then ex-

perimented in an arch 35 yards long, with the floor and sides constructed of cro.ssed

timber. Strips of boards were run'along the sides in three rows to hold dust, so as to

resemble the roadways underground, and coal dust was strewn about the floor, roofs,

and sides. The first experiment was made with a charge of I lb. of gunpowder tO'.

resemble a volume of gas, and to see whether it would ignite the dust and produce a

continuation of the llame through the arch. The ^jowder fired in the ordinary way,

but did not ignite the du^t. One pound each of gun and compressed powder were

tried, and ignited ilie dust immediately <m the explosion of the powder, but, there

being no current of air, tlie coiitinunlion of the llame did not take place. Experiments-

with cannon were then made, but did not cause an explosion of dust, the place prov-

ing not very suitable for the experiment. The experiments were admirably conducted,

and proved very interes;ing to the large number of people who witnessed theni. The

result showed very clearly that the ordinary gunpowder, both loose and compressed^

would fire the dust, whereas the high explosives made no flame.

Mr. John E. Hardman, S.B., M.E., President of the Mining Society of

Nova Scotia—Is a graduate of the Massachusetts Institute of Technology. His first

professi<mal experience was in the Western States, where he gained an intimate

acquaintance with metaliferous mining. He visited Canada in 1884, finally locating

in Nova Scotia, where he is prominently identified with gold mining, being largely

interested in the operations of the Oldham Gold Company, at Oldham, and the West

Waveriey Gold Co. (Ltd.), at Waverley. Mr. Hardman was one of the original

Novel Gold Amalgamation-A novel method of retorting small q"^"/'"" °/

crold amalgam is announced by the Australian Muiing Standard: We recently asKCd.

a miner, who was getting fine gold by sluicing, how he saved it. I "Sj;
''^^^^^^^

he said, "and squeeze it through calico, and wdien I have got
'h^^^^'g.^'yf.'l^^^ou

I can-" " You retort it," we said. " No, I don't, and yes, I do-I don as you

mean, retort; but, 1 do, as I mean it myself I get a potato, cut off ^'"i'

scoop out a cavity in it large enough to lake my ball o amalgam.
J."'^f^^^'^^^^^"^^

or piece of flat iron, and place that over the fire, and then upon that I place the polata

with the cut si.le down. As the amalgam gets hot the quicksilver evaporates and
^^^^^

all through the potato ; InU it can't get through the skin, and neither can it e cape by

the iron, for the spud is stuck to the spade. When it is done, I take the spade on

the fire Md let it get cool, and then I have my gold on a button on the spade, and my

iulck'lver all in fine globules in the potato. I break that potato up under water and

I have all my quicksilver.

"



i

Princess Pit. Old Sydney Mines, Cape Breton.—Operated by the General Mining Association of London, Ltd.
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The Sydney Coalfield.*

By Hugh Fletcher, B.A., Ottawa.

In these notes nothing more is aimed at than to present a few facts of interest to

members of the Mining Society unacquainted with the geology of the district ^or

fuller details reference may be n.ade to Robb's reports for the Geo og.cal
i^^'^^J

1872 to 187s, from which they are a condensed abstract, to the Coalhelds of Cape

Breton
-

by Mr. Richard Brown, one of the pioneer geologists of Nova Scotia for-

merly manager of the Sydney mines and father of the present manager and of the
iucii> Ilia

j,^^ _ xt/__ o^.,.i, i-v-^i^.- T?„tKprfrirrl'Q "Coalfields of Nova

Nova Scotia, Church's Mineral Map, and to paper,
t, , j 1

mining and scientific societies by Professors Lesley, Lyman, Brown, Routledge and

other observers who have described the production of coal from the yield m 1758.

the simpliest appliances, of 3030 chaldrons for the use of the garrisons at Louisburg

and Halifax to the complex modern process described at this meeting of the Society.

This the most valuable and most extensive coal field in Nova Scotia, l<nown and

worked for more than two hundred years, extends from Mira Bay to Cape Dauphin a

distance of thirty-two miles, being bounded on the north and east by the sea
;

it has

been estimated to contain a land area of about fifty-seven square miles, colored as coal

measures and embracing the 1838 feet of Mr. Robb's maps and reports or about two

hundred square miles with the lower seams of the millstone grit, some of which are m
places of workable size, and a large sea area ; but there is the usual uncertainty of

such estimates. . . ,.rc

The district is intersected by bays and harbors affording fine rock sections in cliHs

which rise from twenty to one hundred feet above sea level. The coal seams lie in

four basins—the Cow Bay, Glace Bay, Sydney Harbor and Bras d Or basins—separ-

ated by three anticlinals. On the east they are lost in the sea, on the west, thrust

against the Laurentian rocks of St. Ann's Mountain by a great fault. The carbonifer-

ous -strata in these basins have been subdivided by Mr. Brown mto four distinct for-

mations—the carboniferous conglomerate, carboniferous limestone, millstone grit and

productive coal measures.
r 1 , t, /• c

The first includes the beds of cotiglomerate, usually red, found along the foot of

the Coxheath Hills. The carboniferous limestone, well exposed at Sydney Point,

Point Edward and Kelly Cove, comprises thick beds of red and gray argillaceous shale

and micaceous sandstone, beds of black and gray limestone with traces of galena and

copper pyrites, and layers of gypsum here not more than five feet thick and unim-

portant, but largely worked in other portions of the piovince. On the shore of Sydney

Harbor, a little above the South Bar it underlies the millstone grit and terminates at

a fault near the mouth of Freshwater Creek, assumed to be a downthrow to the south-

west of about 900 feet. Trunks of trees, fish-remains and shells, indicating brackish

water life, are found in a three-and-a-half feet bed of calcareo-bituniinous shale near

Sydney Point and Point Edward. These rocks with the conglomerate are estimated

by Mr. Robb to have a thickness of 4637 feet. Beneath them lie the igneous and

metamorphic rocks of the Coxheath Hills ; above them, the millstone grit, separated

by a band of siliceous hematite.

The Millstone Grit, about 4000 feet thick, is well exposed on the roads from

Sydney to Cow Bay and Mira Bay on Boulardarie Lsland, along the shores of Sydney

Harbor and elsewhere. In the western portion of the field it consists of an almost

unbroken series of beds of gray and rusty coarse sandstone, with great quantities of

vegetable fossils, with occasional irregular patches of argillaceous shale and coal ;

whereas in the east the formation contains thicker and more regular beds of argil-

laceous shale, with a marked predominance of red shale and sandstone, and seams of

coal, ofie of which at least is of workable dimensions and quahty. In this eastern

section are the Coal Brook seam of I foot 6 inches, the Tracy seam of 4 feet I in. and

the Round Island seam of 2 feet, with smaller layers. Among these beds on the sec-

tion at Mira Bay are exhibited changes both in color and in essential mineral charac-

teristics. A stratum consisting at one place of coarse gray sandstone is frequently

found when followed to no great distance, either on the strike or to the dip, to be re-

placed by red sandstone or by red or gray argillaceous shale. Such replacements are

frequent also in the beds of the coal measures. Trunks and roots of prostrate trees

are sometimes found converted into black crystalHne carbonate of iron. No beds of

limestone were observed in the Mira Bay section and carbonaceous shales are extremely

rare and where found consist like most of the coal seams of this formation of very thin

beds composed almost entirely of the matted and pyritized leaves of Corda^tes.

At the North Head of Cow Bay, the lowest rocks exposed by the anticlinal in

bold clilfs upwards of one hundred leet high, resemble the red, purple and green .shales

and sandstones of Mira Bay. Some of the sandstones form conspicuous features in the

physical geography of the district, constituting high ridges crowned with large loose

blocks. Westward from this point the millstone grit rocks are no where found on the

open Atlantic coast until reaching Cape Dauphin. They form the Bird Islands of the

west as they form Flint Island at the eastern end of the district. The formation

appears to thin to 1800 feet at Kelly Cove, while on Mira Bay it is 5707 feet. On the

west side of .Sydney Harbor it includes the Ingraham seam, two feet thick ; on the

east side is the Eraser or Mullins seam 6 ft. 4 in. thick, and near McPhee Brook a

lenticular layer of argillaceous shale and underclay, nine feet high, constituting a

miniature coal Ijasin. To the eastward there are five seams from I ft. 7 in. to 2 tt.

thick below the Lorway seam ; on the Cow Bay road at the intersection of Fitzpatrick

Brook, a seam I ft. 10 in. thick ; while another, the LeCras seam has been worked on

the Mira road hy the Messrs. Cossitt and others.

The Coal Measures.—The boundary line between the millstone grit and the so-

called productive measures, although important in an economic point of view, is a

somewhat arbitrary one and may be regarded more as a matter of convenience than as

of geological importance. As the upper beds are cut off by the sea, the entire thick-

ness is nowhere represented. The productive coal measures, as defined by Mr. Brown

and Mr. Robb, include argillaceous and arenaceous shales, for the most part gray, red

and green marl, sandstone, underclay, limestone, black shales and coal, a thickness of

about 1840 feet, of which from forty to fifty feet are coal and fifteen feet limestone,

one set of seams running through the district. The coal contains more combustible

matter than the Pictou coal and a smaller proportion of ash but a greater amount of

sulphur, lieing at most of the collieries less inclined than at the Pictou and Cumber-

land mines, and therefore, as stated by Mr. Poole, not subject to the same proportionate

waste in working and screening.

. Shales constitute more than one half of the total thickness of the coal measures.

The argillaceous shales no doubt originally consisted of fine mud, the darker shades

being due to the presence of carbonized vegetable remains ; some of the beds contain

much pyrite and nearly all are charged with clay ironstone in thin regular layers or in

spherical or ellipsoidal nodules or concretions. The .shales contain a vast variety of

fossil plants, chiefly ferns, their most delicate and fragile fronds and stems being

beautifully preserved between the lamina;. Many trunks of erect and prostrate sigillarice

with their siigmaria roots attached and growing into the coal seams are also found,

Paper read before tfie Mining .Society of Nova Scotia.

the largest nearly five feet in diameter, the bark being converted into coaly matter and

the interior now consisting of sandstone, carbonate of iron or argillaceous shale. The '

fluting of the stems is often beautifully preserved and frequently the leaf scars are

visible. Occasionally the change of argillaceous shale into arenaceous shale or sand-

stone is so sudden as to give the beds the appearance of being faulted.

The red and green marls are argillaceous, of considerable thickness, distributed

throughout all parts of the carboniferous series, seldom containing fossils.

Numerous beds of sandstone constitute the most prominent, thickest and most

persistent members of this series of strata and sometimes form the roof of the coal '

seams. They are usually of considerable thickness up to forty or fifty feet, coarse and
'

pebbly towards their base and sometimes assume the character of conglomerates, false
\

bedding being prevalent in the thicker and coarser grained strata which are generally f

charged with casts of plants and much carbonized vegetable matter in conditions which
'

point to deposition in troubled waters, the trunks, stems and leaves having evidently
\

been drifted from a distance and confusedly mixed together. Many of the sandstone

beds are calcareous ; a bed of this description at Lloyd Cove near Sydney Mines, fur-
•

nished specimens of the footprints of a land animal, proving that it was deposited ina i

flat tidal estuary.

Underclays occur immediately beneath every coal seam and bed of carbonaceoui

shale. They are for the most part aluminous and siliceous, form good fireclays and

are copiously charged with the roots and innumerable rootlets of stigmaria /wider

which constitute the most distinctive feature of these beds ; they merge by insensible

gradations into the beds upon which they rest and are generally full of ironstone

nodules. They vary in thickness from a few inches to eight or ten feet, but their size

and richness in vegetable remains, appears to bear no proportion to the size or purity

of the accompanying coal seams. The roots spread themselves horizontally in the beds

and sometimes intertwine ; they are often flattened and converted into sandstone.

The rootlets are generally in a carbonized state and penetrate the bed in all directions,

but chiefly downwards, as if to prove that they occupy the positions in which they

originally grew.

The limestones are dark -gray or black, vary from half an inch to two feet and ag-

gregate about fifteen feet in thickness, are remarkably persistent but disappear or thin

out towards the eastern and western extremities of the field. They occupy a definite

horizon and are rich in fossils identical with those found at the Joggins, consisting of

Naiadites, Spiro7-bis, Cythere, with scales, teeth, spines and coprolites of ganoid fishes.

The fish remains are generally coated with and sometimes entirely replaced by iron

pyrites, and the limestone shows cone-in-cone structure.

The black shales are sometimes of the nature of cannel or pass into bitunninous

limestone charged with fossil shells and plants ; more frequently, however, they are

soft and laminated, seem to be entirely made up of the matted leaves of Cordattes z'Kx-

verted into mineral charcoal and may be regarded as coarse coals. Many of the work-

able coal seams enclose layers or bands of such shale, and also sometimes pyritous

bands which tend to deteriorate the coal.

Taking the average of all the sections measured, the total number of seams in the

productive measures is twenty-four, of which six are three feet or upwards in thickness;

and the total average thickness of coal may be stated at forty-six feet. The similarity

and persistency of the seams over great areas is very remarkable although local varia-

tions are frequent. There is, therefore, no great uncertainty in regard to the equival-

ency of the various seams at different points. In establishing this there have to Ix

taken into account the quality of the coal, the position and character of the various

partings or bands of shaly matter, the mineral and fossil characteristics and the thick-

ness of the strata between the seams, as well as fhe manner in which the folds and

undulations have affected the general structure.

In a few instances the coal seams are split by the gradual thickening of their ar-

gillaceous partings. Sometimes seams which are of workable thickness and good

quality at one plate become unavailable at no great distance. In the Blockhouse

seam at Cow Bay and the Victoria seam at Sydney Harbor, curious wedge-shaped

masses of rock similar to that overlying the coal interrupt the continuity of the coal, as

described by Mr. John Rutherford.

The cleat or cleavage of the coal coincides with the joints of the accompanying

sandstones and is most prominent where the strata have been subjected to the greatest

pressure. The coal seams are for the most part overlaid by a stratum of argillacecui

shale, very frequently characterized by the occurrence of erect stems of Sigiliaria,

often from two to three feet in diameter and in one case nearly five feet, the spreading

roots of the trees resting upon the upper surface of the coal. Instead of the usual rool

shales, the coal is often followed by sandstone and a bed of sandstone is almost in-

variably found to overlie the roof shales at no great distance above the coal. .Many

interesting details in regard to the occurrence of fossil trees in these strata are to be

found in Mr. Brown's writings and in Dawson's Acadian Geology.

Subordinate Basins in "he Coalfield.—.Along the sea coast the three anticlinal and

four synclinal folds are well exposed ; but the upward slope of the strata from the sea

causes the coal measures in the latter to rapidly run out inland, leaving large portions

of the coal seams to be worked beneath the sea, as at the Sydney and Victoria mines.

The Cow Bay Basin. —The seams of this basin have been exposed both by natu-

ral and artificial means on both sides of Cow Bay. The average breadth of the basin

at the shore, between the outcrops of the lowe^t seam, does not exceed two miles and

one third and it diminishes gradually inland until it terminates at a point about six
|

miles from the shore, as proved by several crop-pits and boreholes on the various

seams. The coal seams of this and the'following basins are given in the tabular view.

On the South Head some of the lower seams crop out and are cut off by the ocean,

thus constituting the eastern extremity of the coalfield as exposed on land. In all the

sections at Cow Bay calcareous matter is very sparingly distributed, a remarkable ex-

ception to the general rule in this coalfield. On the South Head the coal seams are
,

much more split up by clay and shale bands, yet the total quantity of coal, the approx-
|

imate distances between the seams and their geographical position in relation to their

strike appear to justify the equivalency noted in Mr. Robb's sections. The rocks un- 1

derlying the Long Beach seam belong to the millstone grit. In the centre of the

basin are the Blockhouse and Gowrie mines, on the south side the South Head
;

colliery.

The Glace Bay Basin.—The axis separating this from the Cow Bay basin skirts I

the northern shore of Cow Bay at Cape Percy or North Head, the opposite dips being !

visible in the precipitous cliffs. In striking contrast to the Cow Bay basin that of
)

Glace Bay is wide and has uniformly gentle dips on both sides ; and includes 610 feet

of strata overlying the highest beds of that basin, among which occurs the Hub seam,
j

the highest workable coal seam in this district. The attitude of all the seams in the .1

Glace Bay basin, extending for a length of about twelve miles, is a striking pionf of
|

the general regularity of deposit and absence of faults which characterize this district ; /

but the section shows considerable thinning of the beds between the several coal seams r

as they are traced westward. The most important cannel coal found in this field lies ;

twenty-five feet beneath the Hub seam, is I ft. 2 in. thick, underlined by 9 inches of

ordinary bituminous coal and by I ft. 9 inches of coal, clay and carbonaceous shale in

eleven bands ; attempts have been made to work it as it contains 30.07 per cent, of 1

volatile combustible matter, 44.42 fixed carbon and 24.68 ash. In the Phelan seam,
;

at a distance of half a mile from the shore, in the main level of the old Bridgeport
|j

mine, a shale parting has increased to twenty-eight feet. The Ross seam at and near |l

the Bridgeport shore is only I ft. 8 in. in thickness, while at the Emery mine, not
j

quite two miles and a half to the eastward, it averages 5 ft. 3 in.
^1
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Siiuaieil in the Glace Bay basin are the Schooner Pond, Ontario, Caledonia,

ixct Bay, Emery, Reserve. Lorway, Gardener, International and Bridgeport mines.

Tif SyiiniV Harhifr Basin. —The next basin includes the Lingan, Barasois, Low
int and Sydney mines districts, extends from Indian Bay and Bridgeport Basin to

int Aconi'and embraces all the coal seams in the field. An anticlinal axis which

irts the noith shore of Bridgeport Basin and runs thence westerly, parallel with the

prth Head anticlinal, to a point niidway between McPhee and McKay Brooks on

Jney Harlw, divides this basin from that of Glace Bay. On the north side of this

:i the rocks dip at angles varying from 12 to l6~' at Lingan to 40° at Mctoria Mines.

•1 Lingan to Low Point lighthouse the strike is nearly parallel to the shore and
> -.he entire volume of the coal measures upon the clitis in several fine sections

,1 >how 349 feet overlying the highest strata of the Glace Bay section ; and the

osures on Sydney Harboi are equally fine.

The Lingan, Victoria, Sydney and Collins mines lie in this basin.

The Bras d' Or Basin.—West of the Little Bras d'Or, a low broad anticlinal

: ning from Point Aconi to Saunders Cove deflects the strata to the south to form

;> basin, which includes the Boularderie and Cape Dauphin districts. According to

own, Hind and others, the Little Bras d'Or runs approximately on the line of a

It, of which, however, as also of a similar supposed fault on the line of the Lin-

a anticlinal, Mr. Robb could find no evidence.

On the northwest side of Boularderie Island the coal measures are exposed in an

roken section, extending, in the direction of the dip, over a distance of about six

lies, from Point Aconi to the millstone grit, which here includes two coal seams not

rkable. In the Boularderie district the coal has been very little developed. In the

;ie Dauphin district only the lower part of the productive measures, proliably as

_;h as the horizon of the Sydney Mines main seam, is developed ; the principal seam
rked at the New Campbellton mine is the continuation of the Blackrock or Num-

r Three seam of the Sydney Mines section, and that underlying, cut in a vertical

itude in the tunnel near the mountain, is the equivalent of the Collins seam of the

tic Bras d'Or. The Blackrock and New Campbellton collieries are situated within

i district.

Mr. Kobb's table showing the equivalency of the principal seams in the various

tricts and basins is here appended. It will be observed that he assumes the Block-

.;5e. Harbor, David Head, V ictoria and .Sydney Mines main seams to be the same
i places them on the sanie horizon in the tal.le. Most of the sections summarized
his report were carefully measured in the cliffs.

Table showing the Equivalency of the Principal Coal Seams, with the

Intervals between each in the several Sections.

NAMES OK THE DISTRICTS AND BASINS.

COW BAY.

North Side.
Strata

and
Coal.

South Side.

>ck House.

am D

ini E

-Aulay

encer ?

ng Beach

Total thickness coal 27 5

Ft. in.

9 2

3«9 I

I 0
130 6

3 2

118 0

7 9
215 10

5 0 Spencer (South Head)

338 6
I 4

Total thickness coal.

Strata

and
Coal.

Ft. in.

9 2

285 8
I 0

107 0
2 6

160 7

4 II

187 9
3 9

330 II

3 I

23 5

GLACE BAV.

tEAST
Side.

ab

Harbor .

.

Bouthillier

-ck Pit

i helan

'iss

- jrway

Total thickness coal

Strata Strata

and Bridgeport. and
Coal. Coal.

Ft. in. Ft. in.

9 10 Hub 9 5

366 3 344 4

5 3 Harbor 6 I

299 3 238 7
2 0 Bouthillier 4 0

74 2 92 I

4 9 Back Pit 4 0
112 9 83 3

8 3 Phclan 8 7
188 3 108 I

5 6 Emery I 8

307 7 I

.

279 2

4 0 5 9

39 6 Total thickness coal 39 6

LINGAN TRACT.

LiNc'.AN Side.

Seam A

Carr Seams

Barasois

David Head

Seam D

North Head ,

Lingan Main

Se im G

Seam H ,

Total thickness coal

Strata

and
Coal.

Ft. in.

3 o

306 2

6 5

190 I

12 I

379 3
8 o

235 o

3 o
78 I

4 o

75 II

8 o

95 3
2 6

340 5
I o

Sydney Harbor.

Paint

Crandall, &c ,

Victoria .

.

Willie Fraser

Number Three

H. McGilvary

D. McGilvary ,

Seam' II

Total thickness coal

Strata

and
Coal.

Ft. in.

13 4
176 3

7 II

320 3
6 7

308 8

3 6

83 II

4 o
116 4

6 3
126 6

2 2

362 9
O 10

44 6

SYDNEY MINES.

Sydney Harbor.

Cranberry Head

Lloyd Cove , . .

.

Chapel Point. .

.

Sydney Main. . .

.

Willie Fraser. .

.

Indian Cove.. .

.

Seam F.. . . . .

.

Stony

Total thickness coal.

Strata

and
Coal.

Ft. in.

3 8

281 4
6 4

269 I

3 9
322 9

6 0

315 10

1 4
117 0

4 8

87 0
I 7

123 9

3 0

30 4

L. Bras d'Or.

Lloyd Cove

.Seam B

.Sydney Main

Bryant

Edwards
(approx) ,

Seam F ' "

"
•

.

(approx)

Collins
,

Total thickness coal

Strata

and
Coal.

Ft. in.

231

4
380

I

7
2

7

3 o
205 o

2 o
78 o

S' 5
TOO O

2 9
100 o

5 o

BOULARDRIE.

West Side.

Strata

and
C.al.

-.-.j'.svKu in.

Point .\coni

.

Bonar. . . . .

Stubbart . .

.

Seam C

Millpond. . .

Blackrock..

.Seam F

Seam (}....

Total thickness coal.

242 Q
6 10

218

7

413
2

219

3
176

3

125
o

43
o

28 9

CAPE DAUPHIN.

Strata

Middle. and
Coal.

Ft. in.

I 8

237 0

4 0

53 3
I 9

54 0
6 0

•3 5

DISCUSSION.

Mr. R. H. BROWN— I have a doubt as to whether the Sydney Mine
main seam can be regarded ns identical with the Ross seam of the Victoria Mine.
The Sydney Mine's seam dips North- East at an angle of seven degrees, and has been
explored half way across the harbor

; whereas, the Ross seam dips very steeply nearly
at right angles to this direction. If identical, it would appear that the seams are
separated by great dislncation.

Mk. FLETCHER— I admit the possibility of the dislocation; but I think
that the evidence given by Mr. R(jbb of the identity of the two seams is incontro-
vertible.
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The Organization and Development of The Dominion Coal Co. Ltd.*

By John S. McLennan, M.A., Boston.

The outcrops of the overlying Cape Breton coal seams still reveal in more than

one place, the evidence of early working, usually attributed to the French. The
character of the work as regards neatness, in some places, makes it probable that it

was done by them rather than by the coal smugglers, who, under the restrictive policy

more or less rigidly carried out after the cession of the Island to Britain, defied the

prohibition and attacked the coal seams where they were accessible to the open sea,

for the supply of the scattered inhabitants of this addition to British territory.

The French work was lawfully carried on, so far as is known by the Government,

and with a shipment made to Martinique as early as 1725, Cape Breton probably

leads the rest of the continent in developing an export business.

The business, however, was never continuously prosecuted until the formation of

the General Mining Association in 1825. This corporation now justifies in a vigorous

maturity the sound principles on which it was based, aiid in Mr. Brown still enjoys

the benefits of hereditary administrative ability.

After the relinquishment of its monopoly of the coal and mineral lands in Nova
Scotia, there grew up, with all the vicissitudes of commercial enterprises, mining com-
pany after mining company, occupying the areas to the southerly side of .Sydney

Harbor. Many of these were started with a view to supplying the American market.

Some have continued in operation through the hardships incident to the disappearance

of this market and the development of a new- one in the St. Lawrence.

A few years ago there were in this area between Sydney Harbor and Cow Bay
nine working collieries, operated by almost as many corporations or firms. Each was
an independent entity, not only in regard to mining, but also to the transportation and
marketing of its product ; none of them with a shipping port open all the year round ;

but all of them enjoying to an almost equal degree the advantages of a situation im-

mediately on the sea-board, of seams oi coal plienomenally regular, freedom from gas

and water, and an adequate supply of labor indigenous to the soil, between whom and
the management long intercourse, based upon the sound principles of mutual respect

and good will, had established most satisfactory relations.

Within recent years their business had been constantly increasing, which had
necessitated outputs far in excess of those for which the pits had been originally de-

signed. Remember that the great prosperity of this trade was owing to the existence

of the reciprocity treaty with the United States. Unite with these conditions the

belief existing in New England in many minds that coal areas so situated were the

natural source ol supply for the north-eastern United States, and that sooner or later,

natural tendencies would overcome obstacles placed in the way of their development
by fiscal legislation, and it is obvious that the advisibility of uniting these various pro-

perties under one management must have presented itself to every mind interested in

or familiar with the industry of this locality.

Those familiar with the local history will recall more than one attempt in this

direction ; and at least one pleasant gentleman, (who was represented by his local

sponsor as having the requisite number of millions of dollars in his pocket), who paid

us a visit, and departed, with no other material result than the postponement of the

addition of a bathroom to the house of one too-confiding manager.

A somewhat settled scepticism took possession of those locally interested as to

whether such a scheme, desirable as it might be in the abstract, would ever be con-

summated, although the game of "collieries" and their relative value was the regula-

tion amusement whenever the mine managers gathered about the hospitable board of

their Dean. This was from time to time varied by discussion of the possibilities of

advancement in the working of the mines, aud the marketing of their product, which
this project afforded.

It is only fair to say in reference to those in charge of the properties which have
since been amalgamated under the ownership of the Dominion Coal Company that

they were by no means ignorant of the advantages of consolidation. It was seen that

one company could afford to make outlays in seeking new markets, could establish

improved loading and discharging plants, could obtain concessions, which were not

within the reach of any one of some eight companies. More than this, even had any
one of these companies been disposed to make the necessrry outlay, the volume of

its business was not sufficient to give a remi.nerative return. Moreover, in Cape
Breton, as elsewhere, the possibility of an opening of the American markets from
time 10 time recurred, and whenever the game ff the " collieries " above referred to

did not afford a sufficient scope for the po^l j randial activities of the managers, a

more than satisfactory warmth was invariably imported into their meetings by a

discussion of the effect of " Free Coal.
"

It was seen by one camp that whatever might be the effect of an opening of the

United States market, that effect would be very different if the New England mar-
ket was to be competed for by a number of small companies rather than by one large

company with local affiliations of value ; for in the United States, Cape Breton
would meet in competition southern coal operators already in possession of a market
of large consumption, for the satisfactory supply of which adequate and expensive facili-

ties had been provided.

Such was the condition of affairs in 1891, when rumors of a new syndicate

aroused the somewhat sated curiosity of the operators, then in the enjoyment of a

very prosperous season, although somewhat disturbed by an active controversy with
the Local Government in reference to tenure of their properties.

It is unnecessary to go into personal details of the way in which these beginnings
proceeded to consummation in the formation of the Dominion Coal Company Limited.
The more picturisque personal aspect of the matter was fully exploited in the press.

This matter was brought to the attention of Mr. Henry M. Whitney of Boston.
His turn of mind, his previous successful experience in similar enterprises and his

connections were such as to commend this enterprise to him, and to ensure success in

the precarious and difficult task of organizing and getting into operation a new com-
pany. It was favourably considered by him to the extent that he had taken some
definite steps in the matter when he learned of the controversy with the Local Govern-
ment, and the short and uncertain tenure, at all events as regarded rental, under which
mining properties in Nova Scotia were held. The objection was fatal. He con-
sidered it unwise to invest in property so held, and it was evident that his point of
view would be universal among capitalists.

The state of the case was presented to Mr. Fielding the leader of the Local
Government, who, looking at the matter in a broad and businesslike way, introduced
into a mining act then before the Legislature, in the Session of 1892, a clause enabl-
ing the Government to alter the tenure of mining leases,—so that this objection was
removed,—and it is now possible to hold mining property in Nova Scotia for a reason-
ably long term at a fixed rental.

Mr. Whitney then prncteded to carry on the enterprise. He associated with
himself the banking firm of Kidder, Peabody & Company ; the property was ex-

amined by experts, and satisfactorily reported upon
;
options on the properties were

obtained, and in due course closed ; a special charter, based on the legislation before

referred to, was obtained ; and on the eve of a period of great financial stringency.
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which unfortunately still obtains in the United States, the Dominion Coal Company
was organized, and all its securities disposed of to the public, the number of Canadian,
and particularly Nova Scotian, shareholders being an additional guarantee to the pro-

moters of the soundness of the enterprise on which they had embarked.
So much for the organization of the Company. As for its development, the only safe

way is to leave this to time. This much may be said for the aims of its management :.

Already we have approaching completion, or under contemplation, a railway and
piers looking to the concentratiom of its shipping business, the building of central

workshops which will increase the efficiency of the various subsidiary industrial opera-

tions, which, in an isolated locality, such as Cape Breton, are unfortunately insepar-

able from coal mining. We are building dwelling houses of a good type at our new
openings, which should make the conditions surrounding employment with the Com-
pany desirable.

The value of local labor is fully recognized, and this labor will, we trust, be
adequate to provide for the output which development of the trade will make necess-

ary. For a part at least of this increase in business, we shall have to meet in com-
petition coal produced by the most approved modern methods, and we are therefore

introducing machinery which will render greater the econoiriic value of each miner,,

and thus enable us to meet the demands of an increasing trade without going beyond
our natural territory for the supply of labor.

The advantages of consolidation have been seen in enabling us to deal more effect-

ively with the transportation question and the marketing of our coal. Opinions have
varied considerably as to the economic value of Cape Breton coal. This much is

certain ;—extremes on both sides are incorrect. What we believe, and what all our
experience of the last year tends to prove, is that it is a good fuel ; and those in New
England who have tried it within the past twelve months seem in every case to be
satisfied with the result.

Almost every forn of administrative and economic error has been illustrated ia

the history of coal mining in Cape Breton. So too have been illustrated, with .equal
vividness, in the same little tield, the principles which lead to success. To keep
abreast of the progress of the art, to satisfy one's customers, and to establish relations

of mutual confidence and goodwill with one's working men, are, beyond a doubt, the

aims of all tiie enterprises represented in this room ; and it lends color to a hopeful

view of the future of the Mining Societies here assembled that their members may not
immodestly congratulate themselves that what they have in the past achieved is the
best guarantee of the attainment of these ends.

The Introduction of Endless Haulage into Cape Breton.*

• By W. Blakemore, M.E., Glace Bay, C.B.

The three methods of mechanical haulage which have been introduced into mines
and used in connection with cables or wire ropes are :

1st. Plain rope haulage—in which the load only requires to be hauled, the emp-
ties running back by gravitation and taking the cable with them.

This is of course the simplest and most economical so long as it satisfies the re-

quirements of the mine, and is able to deal with the tonnage raised in a given time j

but it is clear to any one acquainted with mining that as the workings proceed farther

from the shaft or other exit, the rope must continue to travel faster in order to cope
with its work, and finally the speed required to maintain the output will of necessity-

be greater than is either safe or practicable. It is probable that this safe limit is

reached at about 8 to 10 miles per hour on any average mining road.

2nd. The next system in vogue is the main and tail rope, by means of which the

full journey is hauled out and the empty journey is hauled in. This was devised to
meet the difficulty presented by a varying grade, and can be adapted to work over
alternating grades perhaps better than any other system. It further possesses the ad-
vantage of only requiring a single track the same as plain haulage. Its limitations

are, however, precisely the same as in that system, it breaks down when the distance

becomes so great that the rope requires to run more than about 10 miles per hour.

3rd. The third system, "Endless Haulage," succeeds just where the other two
fail,—distance presents no difficulty, of course within reasonable limits, and so far as
practical working is concerned it is as easy to haul 1000 tons of coal per day along a
road 5 miles by this system, as it would be to haul the same tonnage a distance of ^
of a mile by either of the other systems, assuming the grade to be the same as the
average of our Cape Breton mines, viz :—3 inches in the yard, or i in 12.

This brings us to the essential difference between endless haulage proper and
every other system—whereas they haul a full trip or journey at a time, consisting of
from ten to twelve trams, direct from a given station to the shaft, and then take a corres-

ponding trip of empties back. The former knows nothing of trips or journeys, but
continues to travel perpetually as its title indicates, and the trams are attached and
detached singly at any point required to facilitate the constant delivery of coal to the
shaft. The advantages of this are obvious—instead of being all hurry and skurry to-

handle the journey when it arrives and start the empties back, necessitating a larger

staff of men just at the moment of its arrival than are required again until the next

trip comes in, the endless rope keeps delivering constantly and uniformly one tub at a
time, never varying its speed or rate of delivery so long as the workings supply the-

coal.

My experience leads me to the conclusion that any stated tonnage of coal can be
handled at its destination by half the number of men on this system, as compared
with any other system of haulage I am acquainted with.

The next great advantage is that the speed of the rope (which in practical work-
ing I limit to 2 miles an hour) is so slow that the wear and tear is reduced to a mini-

mum, and the liability to accidents arising from the trams jumping the rails, knocking
out timber, and otherwise damaging the road which is so prevalent with high speeds
is practically done away with, as it is possible if the signals are perfect to stop the

rope at any point in a travel of 3 to 5 feet.

The third principal advantage of endless haulage is that so slow a speed is re-

quired only a small engine is necessary with high gearing—say I to 7, or even I to 8.

With this gearing I have hauled 1000 tons a day with a 12 in. diameter cylinder single

engine up a slope dipping 2 inches in the yard a distance of 4200 feet.

The disadvantages are :

—

1st. That a double track is an absolute necessity to work the system efficiently,,

and if the roof is bad this means much timbering and increased cost of maintenance

—

and :

—

2nd. Greater attention to detail in the working. I do not mean to create the
impression that this system is impracticable with a bad roof—it is all a question of
cost—but I do argue that where the roof is good it is unquestionably the best system
known.

The greatest objection to its use comes from those who have not mastered my
second requirement attention to details''^ that is the whole secret of its success or

'Paper read before the Mining Society of Nova Scotia, •Paper read before the Mining Society of Nova Scotia.
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failure. You must commence by putting in permanent tracks with heavy rails and

sleepers upon carefully graded roads with no abrupt bends-but as many easy curves

as you ike-follow on by fixing a horizantal roller every 24 feet, whether ,t appear

to be required or not, fix vertical rollers round your curves and well into the s raigh

lead both ways, these should never be more than 6 and often as little as 3 feet apart

according to the radius of the curve. Use large pulleys lor your turns not less than

Tft 6 aia for a Y-,
in. dia. rope, and 4 ft- 6 for a 3^ in. rope. I need not say buy

the' best steel ropes-bul I do say be certain to get them properly spliced, for a bad

Xlice wil spoil an the rest of your work. On a ^ in. rope the overlap shou d not

be lessThan 35 to 40 feet, and mind that the ends are well tucked in or they will soon

" catch
" and the rope will inevitably be stranded.

• ^
I will now briefly explain how these ideas have been reduced to practice in Cape

Breton and the first instalment of endless haulage, I think I may say successfully

^^'^At the Reserve Mine of the Dominion Coal Company, the Phalen seam lying at

aerade of i in 12 is being worked. There are two slopes from the surface the

-Main "and the " French " the former is down about 3000 feet and the latter 4000.

iEach slope has an independent single engine with cylinder 23 in. dia 3 tt 0 in

stroke the steam pressure is 50 lbs. to the square inch. Last year 5oo to 600 tons a

<lav we^e big r^aised froni the French slope (which had the bulk of the working

places) in the fSllowing manner: First, one engine hauled the journey of 10 to 12

tabs half way up the slope, then the second engine took hold of it and hauled t the

other half, whilst the first ran the empties down to the bottom and got ready for

another trip. Between times engine number two hauled an occasional trip from the

Ma n slope which however under this arrangement only yielded 150 to 200 tons a

day The reason of all this is clear, the French slope had passed the limit at which it

was possible for a single haul to fetch out the required cpiantity of coal. To obviate this

•complication as well as to increase the output, endless haulage was introduced in the

following|nanner
widened and a double track laid throughout with rails weigh-

ing 50 lbs. to the yard. (It must be remembered that our tubs loaded weigh from 2

tons to 2 tons 10 cwt).
, ^ , 1 / n * „

2nd. Electric signals with No. 12 copper wire and Leclanche cells were put in

for instantaneous communication, which is an miportant point

3rd. A driving drum (see Fig. I.) 6 ft. in dia., was keyed on the drum shaft of

the existing engine as shown .in Fig. 2. I wish to point out a special feature in this

wheel It differs from the driving drums used in Canada and the States m being per-

fectly plain, that is, having no grooves. The power is gained by having 3 laps or

turns of the rope round the drum and the special advantages are

(rr.) That it is much simpler and cheaper.

/; That it furnishes an element of safety inasmuch as the rope will slip on the

drum in the event of any obstacle or breakdown in the mine insteao of contmmng to

haul and so cause a breakage either of rope or machinery as m the case of grooved or

clip J^heels.^^
gearing of the engine remained nearly the same, viz., I to 4, although

to allow the engine to work efficiently it is contemplated to increase it I to 6. Ihe

engine is at present only making 50 revs, a minute instead of 70 to «o

«h To keep the ingoing rope tight tension gearing was provided on the surface

as shown in Fig. 3, and at the far end of the slope underground as in Figures 4 to 5-

6th. 4 ft. '6 dia. pulleys were used for all main turns as giving the minimum ot

friction and not straining the rope unduly.
„ ,• . ^ •„

7th. Vertical sheaves as shown on Fjg. 6, were placed at all slight turns in the

slope, but especially round the main curve approaching the bank which is one of the_

most difficult I have ever had to deal with in any system of haulage, being a radms ot

I in q and lo^; in length. It should also be noted that the engine stands not in the

line, but at right angles with the slope, so that the conditions as to the direction are

about as awkward as can be imagined. Thus a straight lead from the engine 80 feet

a lead at right angles along the bank 100 feet, round a curve with a radius i in 5 ot 105

feet, then down the slope dipping I in 12, 4000 feet. The rope rises from the drum to

the bank say 10 feet, then runs level 100 feet, then down the slope. In spite of these

conditions the full and empty ropes work quite smoothly, which I attribute mainly to

the fact that all round the curve the vertical rollers are only 3 to 4 feet apart on both

tracks, and by this means the side pressure is equalized. The first day the haulage

was started (2 months ago) between 200 and 300 tons were raised, to-day over 700

tons a day and this quantity is limited not by the haulage but on other grounds. It

was laid down to haul 1000 tons a day and can do it easily, having raised at a busy

time over 90 tons in half an hour, being at the rate of 1500 tons a d.ay.

By putting another hauling drum on the same engine it is intended to work the

main slope on the same system and thus do away altogether with one engine and

battery of boilers ; this work will be done during next winter. I may remark that the

present output of Reserve mine is as high as 1300 tons a day as against 900 last season,

and as far as I know the difference is entirely due to the new system of haulage.

As to the cost it is estimated that in enlarging the slope, equipping with ma-

chinery, ropes and appliances about $3000 were spent. The result has been to in-

crease the output already 300 to 400 tons a day, to give up the ha fuse of another

engine and battery of boilers, and to reduce the number of men handling coal on the

surface by 6 or 7. At the present moment 4 men handle the 700 tons a day from the

French slope on the endless rope, whilst it takes 10 on the main slope which still

works on the old system. „ , ^ \. a \ a
Having tested its suitability in its mines the Dominion Coal Company has decided

to extend its use, and at present it is being laid down in the Company s Caledonia and

Little Glace Bay mines, and has been determined on for the new and important

Dominion No. l Plant, with respect to the layout of which I had intended to make

50me remarks in this paper, but finding it has already reached such a length, retrain

from doing so. I cannot, however, conclude without on my own behalf as a mining

-engineer and on behalf of the profession to which I belong and which is so honorably

represented by the two societies gathered here, thanking Mr. David MacReen, the

•General Manager of the Dominion Coal Company, for furnishing me with the oppor-

tunity of introducing the first instalment of this important and efficient system ot

haulage into Cape Breton, and I venture to think that the result will fully vindicate

his foresight and sagacity.

The Railway System of the Dominion Coal Company, Limited.*

By H. Donkin, C.E., Sydney, C.B.

The railway system acquired by the Dominion Coal Company, Limited, at the

time they came into possession of their coal property in Cape Bretju, consisted of the

International, a standard gauge railway 12 miles in length, with a branch to Old

Bridgeport mines ^ mile in length, and a branch miles in length connecting with

the Canadian Government railway at Sydney; a standard gauge railway from New

•Paper read before the Mining Society of Nova Scotia.

Victoria mines to shipping pier, Sydney Harbor, in length 5 miles; a standard gauge I

railway I mile in length, from Caledonia mines to shipping pier (/lace Bay; a stand- '

ard gauge railway Yz mile in length, from Glace Bay mines to its shipping pier
; the

Sydney and Louisbourg Railway, (so called), a narrow gauge extending from the

harbor of Sydney to the harbor of Louisbourg, in length 34 miles, with a branch to

Schooner Pond of 10 miles additional ; and a narrow gauge railway I^ miles in length

between Gowrie Mines and the Shipping Pier, Cow Bay.

The aggregate length of these railways, not including length of sidings and yard

accommodation, amounts to WYi miles. Of these railways, the International carried

the outputs of the mines of that name, the Old Bridgeport and the Gardener mines

and was also carrying a passenger and freight traffic. The Sydney and Louisbourg

railway carried the outputs of the Reserve and Emery mines to the Shipping Pier,

Sydney Harbor, a distance of 12 miles, but was not in use for traffic from Reserve

mines in the direction of Louisbourg or Schooner Pond. The Victoria, Glace Bay,

Caledonia and Gowrie Railways carried the output of their respective collieries.

In addition to the railways enumerated and in view of the increased facilities for

transportation which would be required to meet an enormously increased output of

coal, the Dominion Coal Co., Ltd., decided to build a standard gauge railway from

Sydney to the winter port of Louisbourg, and which should connect with the collieries

in operation.

To this end survey parties were organized and look the held in ttie spring of

1893. The question of modifying the gradients and curvature of the existing Sydney

and Louisbourg railway (so called), substituting structures intended to carry a heavier

class of rolling stock, and adopting a standard gauge was first taken up and after due

consideration (in which the remoteness of the so called Sydney and Louisbourg

railway fro ;i the collieries in operation in the Glace Bay and Cow Bay basins formed

the most important factor) was abandoned in favor of extending the railway existing

between Sydney and Bridgeport, hitherto known as the International railway, on to

Louisbourg.
The instructions given to the officer in charge of the survey parties were to find a

line having no grades opposed to the traffic greater than one half per cent, or 26.* feet

per mile, and no curves with a less radius than 1,433 feet.

Such a line was found, but in order to obtain it a structure ^ of a mile in length

and of 70 feet average height would have to be built across the valley of the Catalone

Brook, and as all structures were to be of the most permanent character, the cost of

this one was considered serious.

The question then of introducing a steeper grade at this point, with an auxiliary

engine was considered and compared with the enormous cost of the structure mentioned

would have been the more economical if adopted.

In completing the necessary exploratory survey for a line of railway between the

International mines at Bridgeport and the Harbor of Louisbourg, limited to the grades

and curves above described, it was found the length could not be brought below 31

miles and the company took up the matter of slightly increasing the grades with a view

to materially decreasing the length.

Careful surveys were made with the result of obtaining a line having a maximum

grade apposed to the traffic of 'S or 42 feet to the mile, reducing the distance to 27

miles and at the same time connecting with or coming within easy distance of the

collieries of the Glace Bay and Cow Bay Basins.

This is the line, all things considered, which the company decided to build and

which is now approaching completion.

The railway now under construction between Sydney and Louisbourg differs ia

some respects from railways intended for general traffic, inasmuch as, for the present

at least, its heavy traffic will be in one direction only, therefore, in adjusting the

grades, advantage has been taken of this peculiarity in order to reduce the cost of con-

struction and to economize distance.

The total length of the line from Sydney to Louisburg when completed will be 37

miles in length. The maximum gradient opposed to the traffic will not exceed 42^
feet to the mile on tangents, and is equated for curve resistance. The sharpest curve

on the main line has a radius of 1,433 feet, and even this curve has been sparingly

used. The width of the road-bed in cuttings is 22 feet, on embankments 16 feet

;

there will have to be moved in the formation of it about 600,000 cubic yards of

material, of which a large percentage is rock. For the passage of streams and proper

drainage of the road-bed there will be required about 7,000 cubic yards masonry of a

class not surpassed by any on this continent. The important structures on the line,

taken in their order from Bridgeport to Louisburg, are as follows : Little Glace Bay

Brook, Big Glace Bay Brook and Black Brook steel trestles 150 feet in length each,

and in' heights from 25 to 30 feet ; Mira River liridge, three spans of steel and iron of

100 feet each, of which one is a serving span ; outlet of Catalone Lake, a span of 50

feet and a steel trestle (between the crossing of Catalone Lake and the Summit), 360

feet in length and having an average height of 50 feet.

There" will be over 3,000 cubic yards of ballast per mile, the rails are of steel,

weighing 80 lbs. per lineal yard, and these will be supported on cedar ties placed two

feet centres.

The joint fastenings are of the latest, heaviest and most approved type, and steel

" Servis " tie plates will be used throughout the whole length of the line. With the

class of locomotive engines now in use hauling coal for the Dominion Coal Company,

Ltd., the average train load of coal need not be below 600 tons to Louisbourg, but the

permanent way and structures are designed and intended for a heavier class of engine,

so that the train load can be materialiy increased if desired. The design proposed

shipping pier at Louisbourg Harbor will be 600 feet in length and 90 feet in width,

will have 26 feet of water at inner and 30 feet at outer end at low water, will be built

of hard pine resting upon creosoted piles and will be approached by a trestle 450 feet

in length. . .

In addition to the roads now in use and under construction, the writer has re-

ceived instructions to extend the Victoria Mines Railway a distance of one mile, and

also to make surveys for and to report upon the best location for a railway to serve the

Low Point coal fields.
.

Whilst the railway from Sydney to Louisbourg is essentially a railway for the

cheap transportation of coal, and has been located solely with that object in view, it

will not be without interest to the travelling public.

The beautiful scenery in the vicinity of Mira Bay and Catalone Lake is unsur-

passed in this country ; as for historic Louisbourg—the Atlantic terminus of the line—

which has been the theme of able writers and historians, it would be presumptuous on

my part attempting to add anything to what has already been said and written about

that royal town, which under modern conditions, though on different lines, is certainly

destined to resume something at least of its former glory.

The Production of Silver and Lead in New South Wales.—The value of

the silver and lead output in New South Wales during 1893 was ;^3.03i>720, which

was only exceeded once—in 1891 -since the opening of the silver mines. The silver

mines at Broken Hill, on the Barrier Ranges, contributed nearly the whole of the out-

put and approximately the quantity of silver produced from these mines during IS93

was little short of 16,000,000 ounces. This would probably be considerably increased

should the companies be successful in devising a mode of treating their low grade

sulphide ores at a profit.
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Notes on Coal Cutting Machinery at the Collieries of the Dominion Coal
Company.*

By J. G. Hudson, M.E., Glace Bay, C.B.

The introduction of coal cutting by machinery into the collieries of Cape Breton

was watched with much interest by all parties concerned in the production of coal, as

it was acknowledged by the management of the collieries and the representatives of

the different companies who had this class of machinery to sell, that the coal fields of

Cape Breton presented very favorable opportunities for testing their capacity on account

of the even nature of the pavement, the flatness of the seams, and their freeness from

faults and impurities.

The Ingersoll Rock Drill Company of Canada accepted an offer of the Sydney

and Louisbourg Coal Co. to try their Ingersoll-Sergeant machine at their Emery col-

liery, and on the 27th June, 1891, an invitation was sent to the managers and engineers

of the different collieries then working to witness the test at the above colliery.

The machine used weighed 500 lbs., and the air was supplied by two Westing-

house air brake engines attached to a locomotive on the surface, and conveyed down
the pit in two-inch pipes with the necessary hose and connections.

The room selected for the test was 21 ft. 6 in. wide and height of coal 5 ft. This

room was undercut a depth of 4 ft. in I hour and 10 minutes.

The next test was in a level adjacent to the room already mined, and was 9 ft.

wide, 4 ft. deep, and was undercut in 40 minutes. The undercut, or low wheels on

the machine were then changed, and the machine placed on high wheels to enable it

to shear the coal from top to bottom. The changing of the wheels occupied 15 min-

utes, and the level was sheared 5 ft. high, 4 ft. in depth, in 23 minutes, ready for the

holes to be bored for blasting. It was estimated that each machine should mine and
work 45 tons of coal in one shift.

During the summer of 1892, Mr. MacKeen, of the Caledonia Coal Co., contracted

with the Ingersoll Rock Drill Company of Canada to put in an air compressing plant

at the Caledonia colliery, to run eight machines, and also the necessary pipes for the

air. They put down one of their 20 x 30 air compressors and eight Ingersoll-Sergeant

coal cutting machines. The following figures will show work performed by their own
men before the plant was accepted.

A room 18 ft. 6 in. wide was undercut in I hour and 50 minutes, moving wheels

from undercutting to shearing, 8 minutes. Shearing 4 ft. deep, 6 ft., by 10 in. high,

25 minutes. Total time te be ready to bore the holes for the shot, 2 hours 23 minutes;

estimated quantity of coal. 20 tons.

In level work the machine sheared to good advantage. The level selected was

9 ft. wide and was undercut 4 ft. deep in I hour and 43 minutes ; sheared 4 ft. deep,

6 ft. 10 in. high in 55 minutes
;
shifting wheels from undercut to shearing, 16 minutes.

The machine was then moved to the next level 250 feet away in 21 minutes, when the

same man mined a level 9 ft. wide, 4 ft. deep in i hour and 30 minutes ; preparing to

shear and changing wheels, 14 minutes ; shearing 4 ft. deep, 6 ft. 10 in. high, 59
minutes.

From the foregoing figures it will be seen that the time occupied in performing
the various operations was very much less than by the ordinary methods of mining.

As far as I am able to judge, about one-sixth of the time, apart altogether from the

question of actual cost, it will be seen that this is a great advantage in the production
of the largest possible output in a limited period, as well as enabling the mine owner
to produce a larger tonnage of coal with the same number of men. The facility with
which the machines can be adapted to the different processes is also worthy of notice.

During the shipping season of 1893 the following rates were paid at Caledonia
colliery for hand picks in rooms 18 ft. wide and 6 ft. by 10 in. high, 38^^ and 41
cents per ton. The machine men received 30 cents per ton for rooms the same height,

the coal mined from the machines being loaded into the tubs under the same condi-

tions as the hand picks, the company finding the machines and oil, and also running
and laying up the pipes to within 50 feet of the working face.

The following figures will show the amount of coal mined from some of the
Ingersoll-Sergeant machines working at Caledonia colliery during this period.

Pit worked 1 1 days.

Two rooms to each machine.
Gillis and Casey, the machine runners, employing two loaders to fill their coal,

received 30 cents per ton of 2,240 lbs., sent up 416 tons.

Mclntyre and Pass, employing two loaders, 427 tons.

Campbell and McDonald, employing two loaders, 463 tons.

In all cases it was found that men with machines made better wages than those
men who were employed with the small picks, but coal had to be taken away from
them quickly so that it did not accumulate and prevent the easy running and shifting
of their platforms, and the machines could be worked to the best advantage by having
two roonis to work in, so that when one was undercut the machine could be removed
through the cross cut into the next room, ready for working again, whilst the loaders
were filling the coal in the first room, and so on, alternately working one room after
another.

In driving levels the machines were found to work to good advantage both in re-

ducing the cost of yardage and the increasing amount of work in a given time.
It has always been a mooted point whether the coal produced by machine mining

is of as good quality and size as that obtained by the ordinary method.
This question is one to which I have given very careful attention and observation,

having day after day examined coal in rooms adjacent to each other, worked by the
two methods, and I am of opinion that as good round coal can be produced from
machine coal cutters as by hand, and in reference to slack, while there may be a cer-
tain percentage of very fine dust made at the very back of the undercutting, yet a much
better slack coal is made from the first part of the undercutting than by hand work.

The machines were not difficult to keep in order, and the amount of breakage
comparatively small, the parts most liable to injury being those easy to duplicate, and
a man who had been running a machine for a few months, could easily make all the
connections necessary ; the only parts of the machine which wear out quickly being
the rubber cushions at the back of the piston.

The Harrison Coal Cutting Machine manufactured by the Canadian Rand Drill
Company of Sherbrooke, Que., was also tried and worked satisfactorily, the only
difference between the machines being in the mechanical construction of the air valves.

The Stanley Heading Machine was also introduced and worked both at Old
Bridgeport and Caledonia. The description of a machine of this class would require
a separate paper in itself, but briefly it may be described as boring a tunnel out of the
solid coal 6 feet in diameter, making a perfect circle, and leaving a centre core which
has to be blasted out. The advantages of this machine are that in a very short time
levels would be driven, and a large area opened out, as the following measurement
will show: In No. 4 East level at Caledonia Colliery, from 6 p.m. to 4 a.m. the
level was extended 32 feet 6 inches, being 15 cuts of 26 inches each.

For airways and water levels, if is a most excellent machine.
The boring will in most instances give a sufficient size without further enlarge-

ments to the smooth round tunnel which offers the least resistence to the passage of

the air current, and also forms the strongest natural arch to resist super-incumbent
pressure.

From the foregoing facts it will be noted that coal cutting machines of the most
improved modern types can be used with advantage both on the score of economy and
efficiency in the mines of Cape Breton, and that in all probability the advantages con-
siderably outweigh the disadvantages. There can be no question that the difficulties

of manipulation have been overcome, and that any miner of average intelligence can 1

manage the machine and earn larger wages than by the drudgery of hand labor, in
'

fact it is with this class of machinery, as with all labor saving appliances, more a !

question of skill than strength on the part of the user, and intelligence is afforded aa
i

opportunity to supersede mere physical force. For this reason, if for no other, the
'

miners should hail its advent with satisfaction, and I have no doubt that they will in '

the near future, regard it as their best friend.
|

The disadvantages tell mainly against the capitalist, and consist chiefly in the
heavy outlay required to put down the necessary plant and machinery to set the cutters-

in operation. The only motive power at present recognised to any extent is com-
pressed air, steam being impracticable for obvious reasons, and electricity immature.
The cost both of installing and maintaining compressed air appliances is necessarily

high, and the working parts of the machinery apt to get out of order.

There is the further difficulty of contending with the conveyance of this motive '

power for long distances, as the effective air current becomes attenuated, and to

retain the necessary power, increasing by large pipes have to be used as the working
progresses. I have no doubt, however, that the advancing cost as well as the wide
spread difficulties which have recently arisen in the labor market of so many mining
districts will have the effect of stimulating scientific research and practical experiment,
until the present crude appliances of electricity are perfected, when compressed air as
a motive power in mines will become a thing of the past, and the most powerful and
efficient force which Nature has given us, will enable all classes of mining machinery
to be utilized under favourable and profitable conditions.

Sinking of Dominion No. i Shaft. *

By J. Johnstone, Superintendent, International Colliery.

During the summer of 1893, the Dominion Coal Company decided to sink a shaft

24 feet long by ten feet six inches wide on their property, known as the Old Bridge-
port, to the Phelan Seam, which was found to be eight feet six inches in thickness.

Work began on the 25th of October 1893, and by the end of the month the earth,

and clay were all removed, by the usual method of shovelling into dump cars, and
carried some 300 feet to the railway dump. The earth and clay being about eight feet

to rock, we continued about six feet into same to enable us to decide where crib bed.

was to be made, which was done by the sixth of November. Sinking was then
stopped to allow the cribbing to be put in, thus to prevent the sides from falling in.

It had been previously decided to crib the shaft with concrete made of one part cement,
two parts sand and four parts broken free-stone. The cerhent and sand were thoroughly-
mixed together, wetted with water, and worked until in a pasty condition, when it

was placed upon the broken free-stone, and the whole turned over four times,,

so that every stone became coated with the cement, and was then put directly into the
casing prepared for the same.

The concrete wall was carried up from two to three feet all around the shaft to-

the height of ten feet from the crib bed. At four feet from crib bed there were also-

four additional buttresses on each side of shaft carried up with the wall, which pro-
jects out five feet by three feet wide, for the purpose of strengthening the wall, all of
which was raised one foot three inches above surface line, to prevent water from flow-
ing over and into the pit while sinking operations were going on. The wall and
buttresses were completed in eight days of ten hours each, and contained 114 cubic-

yards of concrete, 178 barrels of cement being used.

To make it clear with regard to cribbing and buttresses see annexed sectioii>

" A," which shows ground plan and cross-section of same.
The concrete was allowed to stand for 12 days, during which time the necessary

pulley-wheel and heap-stead were put in position for the purpose of raising the-

material and water, when sinking properly would begin. As soon as engine, boiler

-

and heap-stead, with the necessary appliances were in readiness, sinking in rock-

began on December the first, and continued without interruption, (except by the
usual delays caused by ice forming on the sides of the shaft from frosty weather.) It

was finally completed on February the 17th, 1894, at the depth of 161 feet from the
top of concrete. The shaft was sunk six feet below the main seam for the purpose of.

holding water which is continually running from the small coal seams and strata-

passed through in the course of sinking. The whole work of sinking was completed
with but one accident, which was- caused by the carelessness of the 6ngine driver..

After raising a tub of rock from the bottom of the shaft, he allowed the reversing;

handle of the engine to misplace, the tub returned to the bottom, striking one of the
sinkers, and injuring his leg. Section " B " shows the surface line, also height
of concrete above same, and down to crib bed, continuing down and showing the:

strata and small seams of coal sunk through to the bottom of the shaft. Being aware
of the importance of keeping the material away from the sinkers, and also the removall
of unknown quantities of water, which always has to be contended with in the course:
of sinking, buckets made of iron were provided with a carrying capacity of one ton'

for rock, two of which were constantly kept at work, one on the bottom while the
other was being hoisted and emptied. There were also two water buckets.-

provided, with a carrying capacity of 100 gallons each, one of which was kept on the
bottom to receive the water from a ring which was cut round the shaft, at the bottom
of the second coal seam, fifty feet from the surface to prevent the necessity of bailing

by manual labor. The other bucket was used for taking the water from the bottom.
At a depth of 25 feet the shaft was making 600 gallons of water per hour, from that

to 50 feet it increased to 800 gallons, at 80 feet it increased to 1000, and at 100 feet ij.

was 1200, until the bottom was reached, when it had increased to 1500 gallons per
hour, all of which w-as hoisted to the bank in addition to the rock, by the buckets,

and sinking was completed without the use of a pump in the shaft. Owing to the
buckets being made so large, with a carrying capacity of one ton, it was quite evident
that the usual method of dumping rock at the pit's mouth would neither be advisable-
nor safe. So as to dump the rock within as little time as possible, and not make the-

work laborious for the Isanksman, there was a pulley placed six feet from the centre
of shaft with a rope over same, and hook attached so that when loaded bucket came
up to the bank-floor, the hook was attached to the handle, and the bucket was hoisted

about seven feet above bank-floor, the other end of the rope had a short chain attached,

,

which was placed into a catch on post of bank-frame.
The engine was then reversed, and the bucket swung out from the shaft-mouth,

the distance of six feet, when the link which held the bucket in a perpendicular pos-

ition was removed, and the rock dumped into a shute, provided for the
purpose of conveying the rock into the dump-car.

* Paper read before the Mining Society of Nova Scotia. * Paper read before the Mining Society of Nova Scotia.
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The above arrangement will be better understood by referring to section C

It also shows that it presents the falling of rock from the bucket into the P't when the

sinkers are at work, as it is not over the mouth of the pit when emptied
J*

^1
°

away with the necessity of having an extra bucket on the bank as the bucket is no

detached from the rope until it returns to the bottom of the shaft again The water

^disposed of by placing the cistern beneath the floor of the bank, so that when he

bucket came up, and the centre was in line with the floor, the link was removed the

buc e u"ned o^^er, and the water was emptied into the cistern. From thence it wa

con eved to a dra n by pipes, so that it did not get back into the shaft. The water

bucke s were hung from the centre while the stone buckets were hung three inches

Sw h^centre, so that they would empty without any eftort on the part of the bank

top man. The following is a statement of labor and supplies for the sinking of shaft.

Statement.

Sinking from surface to rock 8 feet ^ '

Cribbing shaft
i^^ ^^'

Sinking in rock 3994-01

Other labor performed for shaft ^«

Erecting bank-top and pulley-frame o7-29

$4632.01

Supplies for sinking, including cement, dynamite and

oil and sundry material 171C.OO

$6342.07

Sinking labor cost per foot $ ^^77
Sinking material " " 7-5°

Cribbing " " " 3-04

$ 39-39

as that illustrated, would have from 15 to 20 per cent, less depth of girder than

vessel of the Turret type ; the exact percentage depending on the trade for which tl

Turret vessel was designed.

In the matter of taking in and discharging cargo, the Turret has the usual facil

ties. In the matter of steering gear some modifications have been introduced,

quadrant is keyed to the rudder stock, and this quadrant is actuated by a worm,

being geared for the purpose. In order to meet the shocks of the sea on the rudd'e

the worm is fitted on a feathered shaft, so that it has motion in line with the axis
'

the shaft, but this motion is restrained by powerful springs on each side. The shaft

actuated by an ordinary steering engine, fitted in the engine room, and thus near tlj

steam supply. The Turret design affords exceptional facilities for the carrying of boat'

It will be seen that the boats are at any time available for launching in a vc^

simple manner. Access to the vessel is easily obtained by the usual laddf!

operated in a manner sin ilar to that adopted for the boats. An inlerestii

detail in the design of this vessel is the arrangement for discharging ashes ove'

board. The usual ash hoisting arrangements have been abandoned. The a

paratus consists of a flap discharge valve, upon the ship's side, above the wal

line. Leading from this to the hopper is a strong cast iron pipe. The ash

are placed into the hopper, which is connected with the cast iron pipe referred to,

the manner shown. There is also a branch connection from the ballast pun^p. wL'

the apparatus is operated, the water is directed into the pipe, and the velocity wi

which it enters carries it up the pipe and overboard, the ashes being drawn in itc:

the hopper by the induced current caused by the passage of the water. The lid of t

hopper need not be closed when the apparatus is in use, as the velocity with which t

water is discharged carries it directly up the iron pipe. The comfort to all han

obtained by this apparatus is very great, and the saving in labor is considerable.

The S. S. "Turret Bay"— Novel Type of Coal Steamers employed by the

Dominion Coal Company.

Among our illustrations this month we reproduce a photograph of the S. S.

" Turret Bay," one of the three new type of cargo steamers employed by the Dominion

Coal Company in handling their extensive St. Lawrence trade. These vessels are of

an entirely novel type of construction, and have been designed, patented and built by

Doxford & Sons, Ltd., Sunderland. The new design is essentially adapted for cargo

steamers, and it is therefore with vessels of that kind that she may most profitably be

compared. The chief virtue of the design from a commercial point of view is the large

deadweight and measurement capacity it gives in terms of the registered tonnage.

If the same deadweight capacity, draught of water, and co-efficient of displace-

ment that are embodied in the design of the " Turret Bay " were adopted in a partial

awning deck steamer of the usual type, the net register tonnage would be about 20 per

cent, greater. It is needless to point out what this would mean, as the working ex-

penses of a cargo steamer may be said to vary with the register tonnage, and the one-

fifth additional cargo carried would therefore be clear gain to this extent, a fact which

would mean a handsome profit to a vessel of the Turret design, whilst an ordinary

well decker would be working possibly at a loss. It should be slated, however, that

the internal capacity for measurement of cargoes is 7 per cent, less in the Turret de-

sign than in the partial awning deck vessel.

Perhaps a closer comparison can be made between this new type of vessel and

spar deck vessels. In this case also the Turret design shows an advantage in the

matter of register tonnage over that of spar deck vessels, the tonnage in the latter case

being 13.3 per cent, greater than in the former, whilst the cubical measurement would

be 7.5 per cent, less than with the Turret type. It is claimed by the inventors that

there are no special disadvantages in their new arrangement to set off against the

advantages gained in this manner.

In the matter of strength it is doubtless unnecessary that we should say rnuch, for

the superiority in this respect is apparent at d glance ; for the want of continuity in

well deck steamers is naturally a great source of weakness in regard to provision for

hogging and sagging strains, and this is well illustrated by the insistence of the classi-

fication associations upon local strengthening in the parts most affected. In Messrs.

Doxford's design, what are known as the weather decks— i.e. the side decks—are con-

tinuous from stem to stern of the vessel. These decks are made of plating,

of the same thickness as the shell of the vessel, and are in a straight line

throughout, there being no sheer. The sides of the Turret Bay also^ afford

a continuous line of plating, lying practically in the same vertical plane. We have,

therefore, what may be described as a pair of continuous " angles " on each side of the

ship, running for her whole length, and adding enormously to the strength of the

structure. The turret deck extends at one level from the bow to a point considerably

abaft amidships, where it is raised, and so continues to the after end, in order to pro-

vide suflicient storage capacity for cargo, so that the vessel may trim by the stern.

The dimensions of the " Turret Bay " are : Length between perpendiculars, 297

feet ; extreme breadth, 40 feet
;
depth moulded ordinary deck line, 24 feet

;
depth in

centre from keel to turret deck, 29 feet 11 inches ; freeboard, 10 feet 4 inches ; gross

register, 2,198 tons; net register about 1,375 tons; register, horse power, 250 h.p. ;

dimensions of turret, 16 ft. 6 in. wide, 5 ft. high ; dead weight capacity about 3,800

tons; cubical contents of hold about 1 80,000 cubic feet ;
capacity of main bunkers,

about 250 tons.

The question of trim is an important point in the new design. The tendency of

the partial awning deck steamers, which, it may be remarked, are the popular cargo

carrying vessels of the day, is to trim by the bow when loaded with a homogeneous

cargo. In order to meet this, they are invariably loaded leaving an empty space in

the fore 'tween decks. With the Turret design the vessel can be filled up from the

collision bulkhead to the machinery space, and she will yet be several inches by stern.

This trimming by the stern is gained by the additional trunk space, due to the raising

of the turret' deck. The space thus gained is not large, but it is sufficient for

the purpo.se. It will be understood that the raising of the turret deck involves

a very different problem to the broken fore-and-aft line of the upper flange of

the girder, which is entailed by the ordinary quarter deck in a cargo steamer

of the usual type. As already stated, the weather decks of each side are con-

tinuous from bow to stern, and therefore the raising of the turret deck only

necessitates provision for strengthening being made over one-third of the breadth of

the vessel. The problem is, therefore, much simpler, and the danger of local weak-

ness far removed. The main sheer strake, and main stringer, though not continuous

in level, are continuous in regard to strength, the web of the girder being carried

throughout at the turret deck level. A spar deck vessel, of the same general design

Dominion Coal Company—Notable Introduction of Improved Air Com
pressor Plants at the Caledonia and Old Bridgeport Collieries,

4|

Formerly, when the applications of compressed air were more or less tenlatii

and the whole system was little more than experimental, engines of a compatalivi

cheap type were naturally employed for driving the compressors, at the expense

course of economy of fuel. With the rapid development of recent years in the varic

uses of compressed air, the point was reached where users began to inquire carefu

into the cost of production and a demand arose for compressors embodying the highi

and n>ost advanced construction, both as regards the conjpressors themselves and t

engines for driving them.

The Rand Brill Company, New York, have been pioneers in meeting t

demand for machinery of the most advanced type. An example of their latest cc

struction has been supplied the Dominion Coal Co., and is here illustrated. Tl

machine is driven by a Corliss engine of the cross compound condensing type. T

air cylinders are compounded in order to make the compression in two stages, andl

tween the two cylinders is an inter-cooler through which the air must pass in its pi

gress from the low pressure to the high pressure cylinder. This inter cooier ha;

function analogous to the intermediate receiver of compound steam engines, but

addition to that, it has a more important function, which is the chief reason for t

compound system as a whole, viz., the cooling of the air at the middle of its compr

sion. As is well known, the compression of air develops a large amount of hei

which by expanding the air consumes a portion of the power which is subsequen

lost, in consequence of the air becoming cooled before use. The purpose of the co

pound system is to diminish this loss by taking the air from the first cylinder wh^

partly compressed, and hence heated to a moderate degree only, and cooling thesai

down to its original temperature by means of a water jacket, after which it is discharg;

into the second cylinder and the compression completed. There are thus two slaj^

of compression, the second of which is begun with cold air, whereas in the usual sinji

cylinder system the compression is continuous, the latter half being done on air alreal

heated during the first half. I

If the indicator cards from the two cylinders be combined in the manner commi

with compound steam engines, the result would be to show a break in the compressij

line, that portion which represents the completion of the compression being set ba|

nearer the end of the card, the results indicating a considerable saving in power.
1

The air end of this machine is fitted with the Rand Drill Company's well kno'i'

mechanically moved air valves, which constitute a marked advance on the regulali|i

spring valves heretofore almost exclusively used. The mechanical attachment tothi

valves operates upon the springs with which the valves are fitted. The ordinary si;

of compressor valve is in principle the same as the valves of pumps, being open

by the pressure of the air and closed by springs which constantly press upon ih

backs. In use, such valves, as is well known, have a chattering action due to I

constant conflict between the air which is trying to open them and the springs wbiji

try to close them. The action of the mechanical gear is to retract the pressure of tlj

springs from the valves, during the period when the valves are required to be op(|

thus leaving the valves under the influence of the air only and doing away with t''^

chattering. The final result, however, is much more far-reaching than this descr|

tion would at first indicate. The chattering of the valves necessitates a small lift,!

order to limit the violence of the action, and this by reason of the accompanying smt

opening, necessitates a large number of valves to give the required total opeaili

With large compressors this mulliplicily of valves becomes formidable and corof'*

cated. The action of the mechanical geai stops the chattering, as before mentiomi'

and the necessity for a small lift no longer remains. Consequently, the valves i

given a high lift, so as to give a free and unobstructed opening, and the total nuffll

of valves is, consequently, very largely reduced. The machine is also fitted with t

Rand Drill Company's differential pressure regulator, the operation of which att^i

the attention of the mechanical eye. This regulator operates upon the knoct

blocks of the Corliss gear, much after the manner of the usual ball governor, W
which the compressor is also supplied, and it is the combination of these twogovenii

acting upon the same set of knock-off blocks which forms the interesting feature I

ferred to. When the machine is started without pressure in the air pipes, the thiol

valve is thrown wide open, and the machine runs up to the highest limit of its sp^

until checked and controlled by the ball governor, after the manner of ordinary Coil

engines for motive power. As the pressure rises, it soon reaches a point to whicW
plunger of the regulator is loaded ; this plunger then rising shortens the cut-or'

slackens the speed, when the ball governor drops, and the compressor remains
'

the control of the pressure regulator, which shortens or lengthens the cut-off as i

necessary to give the speed which shall maintain the air pressure, any drop of pi

being accompanied by an increase of speed, and any rise of pressure with a dimil

of speed. Should, however, the demand for air exceed the capacity of the mr

the pressure will drop below that to which the regulator is set, when it will go 001

action, and the speed will increase until the ball governor acts as at the start*'}

times, when the demand for air approximates the capacity of the machine, this Ult(

change of action between the two regulators is constantly taking place.

\

^1
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The Ingersoll Cross Compound Duplex Piston Inlet Air Compressor, at Dominion Coal Co's Old Bridgeport Mine.
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The diameters of the air cylinders of this machine are 22 inches and 34 inches,

and the diameters of the steam cylinders 22 and 40 inches, while the stroke of 48
inches is common to all.

This machine proved the chieftain of the Rand Drill Go's exhibit at last year's

Chicago fair, where it received marked attention. The Dominion Coal Co. is to be

congratulated upon securing so excellent a compressor.

The following is a synopsis of the features of the fine new air compressing

machinery being erected for the Dominion Coal Company, by the Ingersoil Rock
Drill Co. of Canada :

—

High pressure cylinder 22 in. bore, 48 in. stroke. Low pressure cylinder 36
in. bore, 48 in. stroke. 2 air cylinders 22^ bore, 48 in. stroke. The valve gear

of the engine is of the well known Corliss type, simple in construction, with ail parts

easily accessible and adjustable. The bed plates are of the girder type, of tasteful out-

line and of ample proportions and strength. The cranks are of the disc pattern bal-

anced. The guides are circular shaped. The governor is provided with an automatic

stop, which will shut off the steam and stop the engine in case the governor belt

should break or come off the pulley. The cross heads, all pins and rods, are of steel

and of ample proportions for severe service. The main pillow blocks are provided

with removable shell boxes. The fly wheel is constructed in the most substantial

manner, having oval shaped arms, the sections being held together by turned bolts in

reamed holes.

Ill the Air Cylinders.— Free air is under thorough control. Air cylinders are com-
pletely filled at every stroke. Valves open and close by natural momentum. Cool-

ing by water jackets and complete jacketing of heads. The new patent unloading
device for air cylinders. The cylinders are driven direct from the piston rods of the

engine.

All pins, including crank, cross head and valve gear pins, are made of steel, accu-

rately turned and polished. All bearings about these pins are made of phosphor
bronze, except that of the crank pin, which has brass boxes lined with genuine babitt

metal, scraped to fit. The shaft in the bearing is hall the diameter of the cylinder.

The main bearing has an upper and a lower shell, also quarter boxes lined with gen-

uine babitt metal scraped to fit and provided for taking up wear. The back pillow

blocks are made extra heavy. As to the polished or bright work, the ends of the

cylinders, cylinder head and steam chests, together with all turned parts about the

valve motion and connecting rod are beautifully polished. The cylinders are lagged,

the spaces between the lagging and the cylinder are filled in with the best known non-
conductor.

The compressors are of the latest and most perfect device invented for the com-
pression of air. The free air, before admission into the cylinders, is under thorough
control, and may be taken from that point which is most favourable in its dryness,
reduced temperature, and freedom from dust and other foreign matter. The free air is

admitted into the air cylinder through a tube (which also acts as a piston guide rod)

creating a uniform draft of air in one direction only, this uniform movement giving a
certain momentum to the air, causing it to fill the cylinders to their fullest capacity at

each stroke.

The air inlet valves are large wrougtht iron rings which open and close by the
natural momentum caused by the movement of the piston admitting of a large area of
the inlet with but a small throw of the valve.

Cooling is effected by means of a new form of water jacket, the construction of
the air cylinder admitting of complete jacketing of the heads and discharge valves,
thus presenting a large cooling surface to the compressor at the end of each stroke,
where the air is hottest. Another important feature is the unloading device, main-
taining a uniform pressure in the receiver and a uniform speed of the engine by means
of connections with a discharge valve on each end of the air cylinder. The discharge
valves on the compressors are of the most approved design, and the result of many
years experience.

These machines are being built at the shops of the Ingersoil Company in Montreal.

Gold Mining in Nova Scotia—a Review of Operations in the Various
Localities.*

By John Rutherford, M.E., Stellarton.

When it occurred to the writer that he might be able to extract from the records

of gold mining in Nova Scotia, something that might be worth while bringing to your

notice, he placed before him, in the first instance, as the prominent question to be
dealt with, the query—Is gold mining in Nova Scotia worth carrying on ? and the

more he reflected on this query, the stronger was the feeling that if the idea prevailing

in his mind had truth for its basis, the inquiry might not be without advantage. If,

on the other hand, an examination of all the circumstances in connection with the

practical operations and the position of the auriferous lodes should lead to the con-

clusion that gold mining in this province is a failure, then a frank avowal of this can-

not be considered inimical to the interests of the province. Better far that capital

should be placed in less highly remunerative operations, but which have the essentials

of durability and steadiness of return, than to explode it with the result only of a flash

et preteria nihil.

The writer is sensible that in stating the preceding premiss he may be thought to

be adventuring boldly, for while to some it may occur that all is not gold that glitters,

this inquiry is entered on with the hope that it may be shown 4hat there is more gold
than glitters.

It is not intended on this occasion to deal with the subject from a scientific point

of view, so far as that bears a geological aspect. The writer is not desirous to arouse

a discussion on the formation of gold or the character and position of the matrix, but

rather to treat the matter in this .sense : Gold has been found here, there, over a
widely spread portion of the province ; it is there, in fitu, and it is wanted ; how can
it best be got and when got, is it worth the candle ?

Now, this how can it be got query is of prime importance. There lies before us

a portion of ground containing veins of quartz in which is embedded, sometimes con-

spicuously, sometimes almost invisible, the precious metal, a metal that in its intrin-

sic value varies very slightly so that its profitable abstraction depends entirely on the

means adopted to bring it into a marketable condition. Progress as regards the

skilful application of methods of mining and the scientific treatment of minerals like

every other pursuit, is gradual and we should look therefore with less wonder at the

crude adaptation of mechanical appliances in the early mining operations. This re-

mark applies very forcibly to the early stage of gold mining in Nova Scotia ; though
with the knowledge that had been gained in California and Australia, it might have
been expected that a more rapid application of that experience would have taken

place.

The writer in his position of Inspector of Mines, to which he was appointed in

1865, became acquainted with these early operations ; and with regard both to the

means of mining and raising to the surface, and the subsequent treatment of the quartz

Read before tfie Mining Society Nova Scotia.

or rock containing the ore, it has frequently occurred to him since, that but for the

fact, that sufficient gold was obtained to render the operator easy as to the question

whether he was getting all the lode would yield or not, such comparatively simple
appliances as were then in vogue seemed to give marvellous results.

From various sources, however—from the general manager, from the underground
foreman, and from the intelligent workman's statement of wages made and the show
of the lode, he gathered the prevailing opinion in those days that a field of gold of
ten dwts. to the ton of quartz crushed, paid. Let this be noted as a starting point;

it will be referred to subsequently.

What the writer now proposes to do is this : To briefly, and as summarily as

possible state the result of the operations in the different localities, as regards the

yield of gold ;
dividing the inquiry into decennial periods, beginning with the year

1862, to make such remarks as occur to him in the course of the inquiry and to ad-

duce the opinions of others, competent to form them, on the causes of unsteadiness in

the operations which have occasionally occurred. It is hoped that this course, with-

out elaboration, will in its results justify the ultimate opinion arrived at in reply to the

inquiry with which the subject is started.

In the report of the Chief Commissioner of Mines for 1862, the localities named
in which gold mining is being carried on are Tangier, Waverley, Oldham, Lawrence-
ton, Wine Harbour, Sherbrooke, Stormont, Ovens and Renfrew. In the course of the

ten years forming the first of the decennial periods embraced in the review, the following

localities were also brought into operation, viz., Uniacke, Gold River, Cochran Hill,

Fifteen Mile Stream, Gays River, Musquodoboit and Caribou ; and it may here

be noted that with the exception of the Ovens at Lunenburg and Gold River near
Chester, these localities are in the eastern part of the province and extend over a tract

of country that may be roughly estimated at 1500 square miles.

Mining was more or less steadily carried on at all these places and the records of
yield in the period now referred to— 1862-1871, gave the following results :

—

Average yield of gold per ton (of 2,000 lbs.) of quartz crushed :

Oz. Dwts. Grs.
Tangier — 17 10
Wine Harbor — 14 10
Sherbrooke I 4 14
Stormont I 6 12
Renfrew — 18 7
Oldham — 17 16
Waverley — 10 4
Montague 2 4 22
Caribou — 16 16
Uniacke — 18 12
Other districts i 8 14

and an average yield from all localities of I oz. , I dwt. , 14 grs.

Now, this must surely be considered a very remunerative yield, and it calls for

special attention in connection with the remarks that occur in the reports of the Chief
Commissioner of Mines on the varying energy with which mining was carried on, and
the general conduction of the operations. As instances, the following may be quoted.
In the report for the year 1865 it is remarked of the Waverley district, " the great

productiveness of this district for the past year is due less to any exceptional richness

in the auriferous quartz lodes than to the enterprise and energy with which mining
operations have there been carried on." In the report for 1867 it is stated, "leads
are now operated upon profitably which at the commencement of mining operations
could not have been worked except at a loss, and there is no doubt that with the in-

creased experience in mining, and in separating the gold from the ores, many leads,

now deemed worthless, will be worked ; and though under the present system of
manipulation the profits are large, yet it is well known that a large percentage of the
gold contained in the quartz is not saved ;" and in the report for 1868 the following

sentences indicate the character of the operations at that time : "A number of well
paying mines have been abandoned at a depth when manual arfd'hor^e labor could not
perform the hoisting and pumping required, the profits having been divided as made
and no working capital set asi<le to meet emergencies and provide necessary machinery.
Commencing mines on a small area of ground has also proved detrimental to the gold
mining interest, and sinking shafts seems to be a mania. We give as an instance, 30
shafts sunk on one lead, in a distance of eighteen hundred feet, and 23 shafts in a dis-

tance of sixteen hundred and fifty feet on a lead not more than fifty feet from the first

named. There is also a great want of appliances and skill in saving the fine gold ; it

is computed by good authority that at least 30 per cent, of this gold is lost in the
tailings,"

Again in the report for 1869 it is remarked :
" In a review of the business of gold

mining for the past year it is proper to state that the results have not been as large as

anticipated, partly, no doubt, owing to the depression of business generally, but largely

to the want of skill in management, expensive modes of mining, heavy works engaged
in without an adequate object, and the utter absence of any but the most simple appli-

ances for saving pyrites, mercury and fine gold, compared with the appliances used in

other quartz mining countries."

Another very trenchant explanation of the cause of suspension of working in some
localities is given in the report for 1870. " Speculating," it is said, " has also been
very detrimental to the mining interests, as now there are a number of paying mines
(judging from returns), that are not working from the want of means to put up neces-

sary machinery, etc., there having been so many worthless properties sold that capi-

talists are afraid to have anything to do with them."
It fiiay be permitted-* here to refer to the discontinuance of the personal r8?port of

the Chief Commissioner of Mines. Up to the end of the year 1872 this report was
a distinct feature in the general report issued from his department, and it frequently

contained information of much interest, inasmuch as from his position he was able to

give statements explanatory of the difficulties appertaining to the opening of new dis-

tricts, and to causes of suspension of operations (such as have been referred to), during
financial depression ; or, until a change of ownership was affected. In most cases

coming under the first head, difficulty of access to the various localities has been very
considerably lessened, and the transportation of machinery and the necessary supplies

of a general character is not now the hindrance that formerly existed.

But apart from this, the writer cannot but think that the Chief Commissioner's
review of each year's proceedings with remarks on the special bearing of the various

clauses of the Mines' Act as circumstances occur in connection therewith, would not
by any means be the least interesting portion of the annual report.

In the report for 1872, the first year of the second decennial period, there is a
noteworthy reference to a change of system of working that was prevailing largely at

that time, that is, the adoption of the "tribute system," and in connection with this

the following extract from the report of the Inspector of Mines for that year, having a
bearing on the object of this paper, is submitted.

" Much has been written on the general want of method attending gold mining in

Nova Scotia, and sweeping condemnations of the management and want of skill shown
while w'ftfkiflg^he mines have been published. Much, doubtless, most justly, and yet

somewhat hasty comparisons would seem to have been drawn between the wide and
comparatively easily wrought leads of other districts and the thin leads of this Province
enclosed in hard and tough country rocks.
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i^mkcZZ cn ne^L^Tk^t ^^"^^ illus rations show the improved coal-handhng appliances now under construction by the Ludlowlapnlaciunng Co., Cleveland, Ohio. The pier is of following dimensions : Length, 605 feet; width, 92 feet; height, 27 feet. The derricks-12 in number -are of new
HP ar^ dnnhlP „ ?'f ' 1 l"*' "i-

'^""^«'y ^.^ "^'^^1 "^o"' nch.d.ng the house, which makes them strictly fire proof. The main engine which does the hoisting and
-.,1 ,^

are double 12x14 cjlinders. For propelling a separate pair of engines, 6 x 8 cylinders are used. The lifting capacity of these machines is I q tons The bucketsed are of the latest patent bottom dump, 100 inches in diameter and 64 inches high, and are tripped or discharged byShe engineer at such depth in the vessel as he mav

an^^o'rcom^aetkltTnt"." th^ wo"r1dr'^"
" """^^ ^'"^ '''' '''''''' '""^ '''^ '"'-'^ "P^ E'^-'^ ^y gravity.^ This'l "^h^
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Oz. Dvvts. Grs.

12 5
J5 2

i.S 6

I 5 4
7 21

I 2 3

13 lO

2 2 2

I 9
15 13

1

1

2

"The great expense attendant on the moving of the quartz has had as much if

not more to do with the failures that have hitherto, with but few exceptions, followed

nM ventures in the gold fields.
, , , r .u

<"no manner If doubt, however, can be entertained that the treatment of the

quartz after extraction is still crude and imperfect, and the results oblamed in our

mills are far behind those of other countries."
. , , , • u

With this premonitory hint of amendment bemg required, the results m the res-

pective localities during the ten years ending l88l, may now be exammed.

Average yield of gold per ton (of 2,000 lbs.) of quartz crushed :

Tangier
Wine Harbor
Sherbrooke
Stormont
Renfrew
Oldham
Waverley
Montague
Caribou
Uniacke .

Other districts

and an average yield from all localities of 18 dwts., 4 grs.

It may be here remarked that in the course of the ten years 1871-81, gold was

discovered in several localities separated in some cases by a considerable dis^tance and

these are of much interest in this respect, they give a large extension to the held ot

operations of much importance.
cr • ,v,„

Although the average yield in the last named period shows a falling off in the

yield of t, dwts., 10 grs., still it cannot but be considered a high average.

As It is not the intention of the writer to deal minutely with each particular dis-

trict in explanation of the cause of this difference of yield, but rather to treat the sub-

ject in the general sense, the production of gold in the next decennial period, viz.,

1881-91, will now be given.

Average yield of gold per ton (of 2,000 lbs.) of quartz crushed :

Tangier
Wine Harbor
Sherbrooke
Stormont
Renfrew
Oldham
Waverley
Montague • •

Caribou ....

Uniacke
Other districts

and an average yield from all localities of 16 dwts. 4 grs.

This statement shows a further decline in the yield of 2 dwts.

The following aggregate statement may now be added, which shows the average

yield over the entire period under review, 30 years, in each locality.

Average yield of gold per ton (of 2,000 lbs.) of quartz crushed :

Tangier
Wine Harbor
Sherbrooke
Stormont
Renfrew
Oldham
Waverley
Montague •

Caribou
Uniacke ....

Other districts

A general statement of the average annual yield of gold, embracing all localities,

for the 30 years 1862-91, is given in the report of the Department of Mines for the

year 1891, which shows an average yield over that period of 15 dwts. 7g4 S""?-

A further extension of gold mining occurred in this last period on which it may

be remarked as noteworthy with respect to the localities, not only their geographical

position, but also the average yield up to the end of the third decennial period.

In Queen's County, for instance, distant from the western range of operations in

the eastern part of the province, about 75 miles, Whiteburn, one of the localities gives

an average yield, in the five years ending 1891, of I oz. 10 dwts. 12 grs., and Malaga,

in the three years '89, '90, '91, gives an average of 16 dwts. 11 grs. In this connec-

tion, as indicative of the range westward of the auriferous rocks, mention may be made

of the operations at Kemptville in Yarmouth Co., about 50 miles farther west. Of

this locality, it is stated in the report of the Department of Mines for the year 1885,

that 133 tons of quartz yielded 624 ozs. of gold.

In another locality, Rawdon, situated to the north of Renfrew, gives not only ex-

pansion to the width of gold country, if the term may be used, but also shows a satis-

factory average yield during the five years ending 1891 of 18 dwts. 11 grs.

One more statement may be added to this array of figures, which it is thought,

cannot lessen, but, on the contrary, should intensify the value of the preceding state-

ments. An examination of these figures shows that the lowest average yield in the

three decennial periods is as follows, the same classification being maintained :

—

Minimum average yield of gold per ton (2,0jo lbs.) of quartz crushed.

Oz. Dwts. Grs.

Oz. Dwts. Grs.

10 12

II 16

7 15

I 7 15
12 17

I 8 9
II 5

I 8

8
7

18

12 14
18 16

Oz. Dwts. Grs

13 9
13 17

15 20
I 6 10

12 23
I 2 17

1

1

14

I 18 8

15 6

15 13

19 1

1

the gold • and, in most cases, to a general want of skill in those conducting the opera-

tions It will not be out of place now to adduce some evidence regarding the cost of '

production in order to place the yield given in the statements at its fair value.

The circumstances of size of lode and its envelop, and the character of the quartz

as regards the manner in which the gold is contained therein, have doubtless their

corresponding variation in the cost of mining and treating ; but as these circumstances

prevail more or less in all gold mining localities, it may be permitted to refer to cost
j

of production without special reference to conditions of position. I

The writer is unable to give detailed figures in this connection from personal

knowledge, and he quotes therefore from published statements which bear the stamp

"'^^"one'of the earliest references in this connection is made in the Chief Commis-

sioner's report for the year 1869, in which it is stated that a lode at Laurencetown that

yielded 16 dwls. per ton, was raised and crushed at a cost of $4.

In other official reports it is stated that one lode at Tangier of mixed quartz and

slate could be raised and crushed at a cost of $2.50 per ton ; and in another case, a

yield of gold of 4>^ dwts. " will pay all expenses." (a). In another locality the cost is

placed at from 8 to 12 dwts. (/}). These quotations refer chiefly to the first decennial

period. . ,j • • •

Inasmuch as there is considerable resemblance in all gold mining countries, U

cannot be considered unfair to contrast the preceding statements of cost, due considera-

tion being given to difference in cost of labor, materials, etc., with figures supplied

from like sources as have been mentioned, of the cost in other gold fields.

It is stated in the case of two gold mines in Australia, with reference to the cost,

as it may be inferred from the paya le yield o^ gold, that at one of them 2 dwts. 21

grs. per ton proved sufficient to pay the proprietors ten per cent.; and at the other the

average yield in 1870 was only 4 dwts. 20^4: grs., in connection with which it is

remarked that the quantity of gold lost in the early stage of gold mining in Nova

Scotia "sufficed," in Australia, "under careful management to give a fair profit to

the adventurer." (<). And it is added : "These results at* due to the practical and

intelligent application of the lessons taught by experience ; and if this experience is

utilized and as intelligently applied in Canada as it has been in Australia, there is no

reason why equally satisfactory results should not be achieved."
_ _

Further quotations in this connection would but show an equally striking contrast

as regards the yield of gold in other countries, which has more than met the cost of

production.
. r l •

There has now been placed before you such a representation of the circumstances ;

of yield of gold and comparative cost of mining and treating as the writer has been

able to abstract from authentic records, as regards the yield, and, as he believes,_from "

very reliable sources of information as regards the cost of production. It remains to

assert the conclusion to which the inquiry has led. What are the facts that have been -

adduced ? Do they or not permit a positive answer to the query stated at the begin-

ning of this paper viz., "Is Gold Mining in Nova Scotia worth carrying on? ' In every

locality in which gold mining has been carried on in Nova Scotia the average yield of
J

gold has been from a minimum of —oz., 8 dwts., .04 grs. to a general average of

—oz., IS dwts., .07 grs. over the extent of country in which the various localities are

situated ; the area of auriferous rocks covering this extent being estimated as probably

over 3000 square miles. .
, -r 1

A large field of inquiry is open for tillage in connection with the auriferous rocks

of Nova Scotia ; numerous very interesting and important features are worthy of study

and development, but, as has been stated, it was not the writer's intention to treat the

subject from that point of view. No reference has been made to the number and

variety of composition of the lodes in the respective localities, no suggestions have

been made respecting the pay streaks and their probably profitable extension down-

ward, no speculative^ ideas have been ventured with regard to the alluvial auriferous

deposits that may exist of which a very competent authority has recorded his opinion

that at several localities there appeared "all the conditions required for the occurence

of rich alluvial diggings. ((/.) ,_

Enough, has, it is hoped, been advanced to warrant the assertion that gold mm-

inT in Nova Scotia is destined to be an expanding and remunerative industry. The

application of higher scientific and mechanical knowledge cannot fail to bring its own

reward, and over the seemingly scattered localities, that are at present but the indices

of extent of auriferous rocks it may be confidently anticipated that the joint efforts ot the

enlightend capitalist and the skilled operator will erelong thoroughly establish, as

one of the permanent industries, this branch of the valuable mineral resource, ol

Nova Scotia. The writer in conclusion desires to express the very earnest hope and

belief that the Mining Society of Nova Scotia will be the means of contributing very

materially to the association above referred to.

DISCUSSION.

On the conclusion of the reading of the last named paper, the Chairman said he

ansidered it the most debatable paper of the evening, and called upon Dr. Gilpin to

Tangier -

Wine Harbor
Sherbrooke -

.Stormont -

Renfrew
Oldham
Waverley
Montague
Caribou
Uniacke — 6

Other Districts — 5

And a general minimum average of. ... — 8

This inquiry may now enter on that stage of the investigation which bears on the

other side, i.e., the cost of getting. It is shown in the preceding statements what has

been the yield of gold, and it has been mentioned that during the first period of ten

years, it was generally admitted that 10 dwts. of gold to the ton of quartz crushed,

paid. Attention has been drawn to the inadequate means of extracting and treating
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say a few words in regard to the condition of gold mining in Nova Scotia.

Dr. GILPIN—Unfortunately, I did not hear all of Mr. Rutherford s paper.

which I
There is one point, however, regarding the question of averages to

would like to draw the attention of the Society and those here interested in the maitter,

and that is : That the annual average for any particular district may be misleading.

For while it may be fairly true for the whole province, in a given district a smaU

amount of quartz crushed may yield a very large average, and upon the following yeai

a large amount of quartz ir.ay be crushetl and give a very small yield. Consequently,

the average for that district for a number of years is vitiated. Mr. Rutherford spoke

of the yield as being froin a maximum of eight pennyweights and upwards. I would

only remark that there are a great many gold miners I know of who would be very

pleased to have eight pennyweights as a maximum, and go a great deal below that

point. In my opinion, the statistics show that the prospect of an increased output

from the small rich leads is not very encouraging. In the future the greatest returns

must be sought for in the mining and milling of low grade ores and by paying greater

attention to the tailings.
, , , . , „

The CHAIRMAN—The paper which Mr. Rutherford has just read, possesses

as I have already remarked, perhaps more debatable points than any other which has

been presented this evening. It is too late to permit of a lengthy and detailed dis-

cussion, but I would like to call attention to one or two points the discussion ot wtiicn

could be elaborated at a future meeting. The first point has reference to the state-

ment that the early milling was crude and that probably 30 per cent, of the gold ID

the quartz was lost. In the course of ten years' experience, I have never found a

dump of tailings that it would pay to work over, nor which probably contained 30 pel

cent, of the original value of the quartz. I think this statement of the large early loss

of gold should be stamped out, as it would lead to the influx of patent process men

who guarantee to take out 100 per cent, of the assay value. The gold ores ot JNOW

Scotia are of such an easy free-milling character, that even with the crude applian^

of 30 years ago, it would have been impossible to lose so large a percentage unless j"

(a.)

(/')

{c).

(d.) Set

Hind's Report on Uni.icke, Renfrew and Oldham, 1872, pp. 53-56-

Hind's Sherbrooke Report, p. 58. „ . . , ^ r 1 o „ n 581
Selwyn's Report on Gold Fields of Nova Scotia, Geological Survey of Canada, 1870-71, p.

/yn, ante. p. 16.
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the sulphurets ; and my experience has been that the siilphurets in most of the veins

are of tot> low grade a nature even when concentrated to he payable. The average

value of the concentrates or clean siilphurets in Renfrew, Cariboo, Chezzetcook, Beaver

bam and \Vaverley, that have come under my notice would not exceed $20 per ton ;

and with the prices of chemicals at present ruling in Nova Scotia this grade could not

be profit.ably W'lrked. Another point, and one which I would mention with hearty

•ndorsation, is the reference to the personal, report of the Chief Commissioner in early

Mines Reports. The position of the Chief Commissioner permits a reference to many

points which could not be individualized in the tables of the reports and to sugges-

tions and criticisms which I am sure have due weight among the miners.

The Uses of Asbestos for Fire Departments.*

By E. Wertheim, Chicago.

Much has been said and written about asbe.slos, the wonderful fibrous mineral,

^vllich will stand heat and fire to a most surprising degree.

It gives me particular pleasure to be in a position to speak on the subject to an

assemblage like the one at present gathered to discuss the methods and new designs

and inventions, all destined to tight the fire, to reduce its occurre ce and to protect us

against it. I consider it an honor to be permitted to address a body of sturdy heroes

who have made the fighting of fires the noble oliject of their lives, all of whom know

the dangers connected with their occupation, all of whom have risked their health and

Jife in order to protect their brethren from the common fiend.

It is also particularly satisfactory that I have been given an opportunity-to address

you on the subject of asbestos in this province of Quebec, the very home ol the mineral,

in a country which I have learned to love, in a city which I have always admired.

I am no stranger in this section of the country, having been engaged in the min-

ing of asbestos for a nunilier of years at a distance of less than 200 miles from Montreal.

Down where picturesque mountains border the Canadian territory, and are visible

far across the line of the United States ; down where the clear, cold mountain streams

form the abodes of the swift brook trout, where the country is covered with innumer-

able lakes and immense forests, where cariboo and moose still reign in almost inacces-

sible regions ; there is the home of the wonderful mineral which for many years has

invited the study of mineralogists, geologists and other scientists.

\'ery little was known about Canadian asbestos until a railroad (the Quebec

Central) was built across that portion of the province of Quebec which lies between

Quebec and Sherbrooke.

Many a sturdy fisherman, who had penetrated the forests to reach the lakes in the

county of Megantic, had seen the mineral and wondered what it was. Some had

carried small pieces with them, but none of them ever expected to find an industry in

that section, which gives work to 2,000 men, which is turning over millions of dollars

a year and which has now attained an importance never dreamed of.

The uses to which the mineral has been adopted are very numerous, and I will

not take up your time describing them, in as far as they are not closely connected with

your own profession.

I will limit myself to the uses which interest you mostly, and which are liable to

be regarded by you as something worth .seeing and worth knowing.

I am referring to the inventions which have recently been made and which con-

sist of safety appliances against accidents from heat and fire.

.•\sbestos as a non-combustible, flexible fibre, which can be spun into threads and

•woven into cloth, naturally suggests its use as a protection against heat. Fireproof

-canvas, if it can be made light and strong enough, must surely command a place

amongst the numerous designs and plans destined to protect a fireman's body.

'.\sbestos has been known for a great many years, and you will naturally be won-

-dering why it has not been used for so many years. My answer is simply that not

until recently have we succeeded in spinning an asbestos thread fine enough, and to

-weave a cloth fine and strong enough to allow us to make a suit which will allow a

fair amount of rough wear.

Asbestos fibre is so fine, so delicate and so difficult to manipulate that experts,

not more than ten years ago, would not have believed that it ever would be possible

to spin a single strand which weighs less than an ounce to 100 yards, or a cloth which

weighs less than 8 ounces to the square yard, and yet we have accomplished it at our

works in Germany. It was not an easy job, I assure you, and many attempts have

turned out unsuccessful, until shortly before the World's Fair opened, and we were in

position at Chicago to exhibit samples of the goods which I have just described.

Of course such fine cloth is not very strong, and we do not recommend it for fire

departments' uses—we only prove that it is possible to spin a thread and to weave a

cloth ot asbestos almost as fine as a cotton cloth. The thicker we spin the thread the

stronger the cloth, and by doubling a number of fairly strong threads, we produce a

cloth which will stand a fairly large amount of rough handling. We make an asbestos

cloth now, and we have it on exhibition ready for your careful inspection, which will

satisfy any reasonable expectations regarding its strength. The cloth is strong enough

to be worn by a fireman, when it is a question of saving human lives and valuable

property.

I will show you, by entering a burning shed which we have erected back of the

Skating Rink, that it is possible, with such a suit to gel near the flames and if nec-

cessary to pass through them.

I will also show you that the cloth is flexible and soft enough to allow me to walk

and work in it. You will also convince yourselves that it is by no means too heavy.

You must not think for a moment that we suggest asbestos suits to be used by

firemen on duty altogether instead of their present uniforms. We have not got quite

that far yet, and when we have we will let you know. But what we mean to offer

you is a life protecting arrangement, which will allow you to venture in dangerous

places, which, without such an arrangement, you are unable to reach.

We mean to suggest that such asbestos suits should be worn by one or two rnen

of each company, at every fire, and when there is need to enterr a burning

building, they are ready to do so without the amount of danger which they would

enter into, were they not provided with such suits.

As you will convince yourselves, the asbestos suit covers every part of the body,

and we have constructed a mask for the face which will enable a man to wear under-

neath one of the Smoke Respirators, which the Loeb Respirator Company of New
York is exhibiting in connection with our fire-proof suits, and which will be prac-

tically demonstrated by the inventor, Mr. Loeb, of Germany, who is here amongst

as. I will also wear one of his apparatus, especially constructed for the purpose of

entering heat and fire. The apparatus is protected from the heat by asbestos and is

as safe as the body of the man. This apparatus which will thus be shown consists of

two main parts. The function of the one part is to purify and cool the smoky and

hot air ; the other part is to enable the inhaling of the purified air, and exhaling the

consumed air in such a manner that both cannot mix. Both parts are connected by a

flexible hose. The apparatus is consequently perfectly independent of air pump and

air supplying hose. Eyes as well as nose are protected independently by separate

devices.

Such apiara'us have been in use for a number of years in the English and
Imperial German Navies, and are now being adopted in a good many European fire

departments .md large factories.

I would draw your attenij,«)n to the practical tests which will be made with these

respirators in your presence, ami which will show surprising results.

For further details I would politely refer you to Mr. Loeb, as also to the cata-

logues which he will be pleased to hand to you.

Our asbestos suit consists of a pair of strong boots, protected by an iron sole ;

asbestos pants and gaiters, asbestos jacket, asbestos apron, gloves, mask and

headgear.

There is uo part of the whole outfit which is liable to be damaged in a fire—it is

fire-proof in every sense of the word. When exposed to the heat long enough, of

course, the suit will get quite hot, but it is one of the valuable qualities of asbestos that

it is not only fire-proof, but also a non-conductor of heat. On that account asbestos

will not suddenly becorne hot, but very slowly, and a man will notice the heat before

it becomes unl)earable and it will be a warning to him to leave the fire when
he finds the suit to be getting warm.

Water will not hurt it. On the contrary, if a suit is becoming warm the water

will cool it and will allow the man to stay longer in the heat.

Asbestos suits in their present perfection, such as we put before you, I am sure

will give you the impression that they are worth your consideration.

Amongst other important inventions for the use of fire departments, I would like

to draw your attention to fire-proof asbestos ropes, such as we also have on exhibition.

We manufacture two kinds of such rope, one is pure asbestos, the other has a core of

steel wire and is naturally much stronger. We have had such ropes with a wire centre

tested by the German CJovernment, and I have here with me, subject to your inspect-

ion, the official certificate, according to which a ^ in. asbestos rope with a steel wire

centre carried almost 2000 lbs. and then only one of the seventy odd strands of which

the rope consists broke.

The tests made by the German Government are also interesting regarding the

stretching of the asbestos ropes. With a weight of 100 kilos ( 220 lbs. )
attached, the

|i( in. rope only stretched rT per cent.— with a weight ot 400 lbs. it stretched less than

one per cent.

The asbestos rope without the steel wire core is sufficiently strong for ordinary

firemen's purposes. A in. rope will carry fully 200 lbs.— a ^ in. rope over 300,

and a i in. rope is safe for 500 lbs.

The weights of these ropes run as follows :

—

in. rope weighs about 10 lbs. to 100 feet.

H " " " " 20 ';

The wire centre does not materially increase their weights.

By this you will see the ropes are by no means heavy and very strong, and can be

conveniently used as life lines. They are not slippery and will not suffer by water.

We have also on exhibition a 30 feet asbestos fire escape or rope ladder, which is

tested to carry 500 lbs. I request you to kindly inspect it.

We have, further, on exhibition two lengths of fire hose, both covered with asbes-

tos. The cover on one is braided closely by machinery, and seamless ; the other is

covered with an asbestos cloth, which is sewn together with asbestos thread. Both

covers are absolutely fire-proofand burning cinders falling on such hose will not injure

it.

We also exhibit various kinds of asbestos cloth, which can conveniently be used

for extinguishing small fires, for drawing partitions between rooms and buildings, and

to cover valuable property during fires.

Asbestos cloth is already extensively used for theatre curtains and side-scenes, as

also is asbestos paper for fire-proofing buildings. We have a collection of such goods

on exhibition, and I shall cheerfully give you any further information which you may
desire.

I will now close my address, and if I have succeeded in convincing you that there

is some iuportance in asbestos goods in their present perfection for fire departments,

I have filled the task which I have undertaken.

Gentlemen I thank you very much for your attention.

Silver Mines of West Kootenay, B. C.

By E. D. Ingall, M. E., Chief of Mining Statistics, Ottawa.

Until a comparatively recent period the mineral production of the Province of

British Columbia was almost entirely confined to coal and gold the latter chiefly ob-

tained by washing the shallow auriferous gravels distributed widely throughout the

province.

The discovery and working of veins yielding silver ores was all, with the except-

ion of a few scattering discoveries, subsequent to 1880.

It is not the intention, in this paper, to go into any details as to the history of the

silver mines of the province which are so admirably dealt with in the report of Dr.

G. M. Dawson on the Mineral Wealth of British Columbia, issued with the Annual

Report of the Geological Survey for 1887.

A few items may, however, not be amiss as prefacing the more immediate subject

of this paper viz. the more newly discovered silver veins of the West Kootenay District.

According to Dr. Dawson the large deposit of galena now known as the Blue

Bell Mine and situated on the east shore of Kootenay Lake was discovered as early as

1825 by the botanist Douglas and amongst the earlier discoveries of this class of ores

is that in the Coast Range of Mountains'at Hope on the Fraser River in 1 87 1. The
ore discovered there was described as " argentiferous grey copper " containing lead,

copper, antimony and iron.

In 1882 a number of claims were located on discoveries at Stump Lake in Yale

District, of veins, carrying ores rich in gold and silver and from that date to 1889

various camps came into greater or less prominence in that district and in those of

East and West Kootenay constituting together the S. E. corner of the Province.

At the time of the writing of Dr. Dawson's report in 1888, argentiferous ores had

been reported also from various points in the Northern districts ; in Cariboo, Omenica,

Cassiar and further north in the Yukon country but none of these have come into any

prominence so far, doubtless o'fi account of the numerous drawbacks due to lack of

good communications with the outer world.

Before passing then to the subject proper of this paper, it may be well to point

* Paper read before Montreal Convention National Association of Fire Engineers, August, 1894. * Paper read before the General Mining Association of Quebec.
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out on the map here, the various other districts in the province where veins carrying

argentiferous ores have been found and more or less worked.
^

It is noticeable that at most of these points the ores are mixed carrying much cop-

per sulphurets and are often antimonial and arsenical differing m this respect from

^e pievalent ore of the Ainsworth, Hendryx, Slocan and lUeci lewaet districts where

argentiferous galenas and the products of their decomposition take precedence over all

'''^"rhe points to which it is desired to draw special attention in this paper are the

results of studies made by the writer in 1892 when in British Columbia for the Geo-

logical Survey.
^^^^^^^ ^^^^ ^^^^y ^^^^^ IlleciUewaet Ainsworth

and Slocan, sub-districts of West Kootenay where, however, a lf^ge"""^ber of claims

were visited and examined with a view to getting the genera fea ures of the veins

///^v7/.,..<...-Beginning then with the district tributary to Illec.llewaet on the

Canadian Pacific Railway we have within a radius of fron. 5 to 10 miles, a number of

cldms upon which more or less work has been done, among which are the Lanark

and Mapfe Leaf, with the Isabella, the Jumbo, the Sanquahar, the Cariboo and others

all Ivine north of the C. P. Railway station and all within hve miles of it

Se eight miles morth-east of the same place lie the Gold Hill and Copper

Hill groups of claims whilst about ten miles south-east from the headquarters of the

district at IlleciUewaet lie the Fish River group among which are the Dunve-

San Elizabeth, Edinboro and Fishburn's claims. These are reached by a trail of

fome fifteen miles in length passing over the divide between the waters tributary to

^hnileciUewaet River and those of the Fish River which runs southerly into the north-

'''''MraillZZlf^l^^^^^ Hill and Copper Moun-

tain are staked out on fissure veins which cut a formation consisting of shale rocks

generally dark in color and often quite black and carrying a large percentage of car^

bonaceous matter. These are accompanied by grey bands of a calcareous nature and

^ten of considerable width whilst in many places throughout the district the presence

of intrusive igenous rocks is evidenced by tongues and dykes of the same cutting the

sedimentary rocks and a litttle east of the Fish River group the main body of one of

these intrusive areas is reached. . •
1

The enclosing rocks of the Gold Hill and Copper Mouiitain groups are in general

chloritic and talcose schists, with intercolated calcareous belts which, however, are

distinctly different in appearance from those of the last mentioned, effecting rather a

greenish grey hue with a somewhat rusty weathered surface. The schistose rocks of

The series are generally greenish and yellowish grey, so that the general color of this

formation contrasts plainly with the darker greys and blacks of the last mentioned

In the first mentioned or black shale series, the ores are mostly galena or galena

and zincblende mixed, whilst in the schistose formation galena veins are found but

others have also been located carrying rich copper sulphurets assaying well in silver,

and said also to carry some gold. At Copper Hill, for instance, is a vein cutting the

schists and carrying copper glance and yellow sulphuret in a gangue which is some-

times white translucent quartz, and sometimes seenis to be ferruginous dolonte The

ore is said to assay 61% copper, and $20 gold and $8 silver AH the rocks of the dis-

trict, as might be expected in a mountain range, are folded and contorted, and the

detail of their distribution would take a long time to work out.

The veins cutting the black shale series, shew very similar characteristics to those

described later as occurring in the Slocan district. They carry galena as the chief ore

in ribs and masses, in a gangue which is generally ferruginous. At places much zinc

blende is intermixed, especially where larger bodies of ore occur in connection with

the H//ie belts. . 1. 1 a

Some few veins have been located in which the gangue is quaitz with galena and

pyrites disseminated; ore in pockets in the vein. ^„
. nc

The detailed description of the Slocan district following, serves equally well lor

this district „. ., j j * -i

Passing south we come to the well-known Slocan camps, the position and details

of which are well shewn on the map.

Late in the Fall of 1891, a party of discouraged prospectors were making their

way over the mountains towards Ainsworth, and being very short of provisions, were

making the best time possible, when, in descending a gulley to the east fork pt Car-

penter Creek, which runs into Slocan Lake, they lighted upon an extensive outcrop-

ping of ore. Without loss of time, claims were staked out and specimens secured

which when assayed, gave such encouraging returns as to cause a rush to the district

in the following spring, and the consequent discovery of a large number of rich veins

covering an area about ten miles by seventeen, along the valley of the Kaslo river and

between its headwaters at Bear Lake and the east shore of Slocan Lake The rocks

of this district present the same general features as those in the vicinity of IlleciUewaet.

The bulk of the claims of the district have been staked out on veins cutting rocks

of the black, shale series with their associated calcareous Ijands. Ihey show the

same variations in character, being soft and highly graphitic at places, and harder and

more compact at others, generally from the proximity of intrusive igneous rocks and

are thus often highly altered, showing chistolite, etc. These intrusive rocks are found

throughout the district, showing as dykes of various thicknesses. They are light in

color with a preponderance of the acidic mineral constituents, orthoclase felspar and

quartz constituting, as a rule, the bulk of their substance. This association of rocks

in general, occupy the southern side of the valley of the Kaslo River, and extend some

miles to the south, where they are said to abut on a large area of granite.

On the north side of the valley of the san.e river, the schistose series of rocks is

lar<Tely developed, being in many places serpentinous. In this series of rocks a number

of veins have been located. They show as fissures varying in thickness from a few

inche= to two or three feet, carrying the ore which is galena in solid ribs. These ore

ribs are ijeneraliy imbedded in a soft ochery gangue, sometimes of a pasty con.sistency.

The thickness of the ribs varies from a few inches up to a foot or twO. Occasionally

the walls of the fissure are lined with quartz crystals and the enclosing rock is rusted

some few inches in from the walls of the vein.

Veins of solid quartz also occur occasionally, but those seen carried very little

mineral The veins in this schistose series of rocks are apt to be free from 3ome of the

irregularities occasionally shown by those in the black shale series. The veins in the

shale series present similar features to those already described, as occurring in the

same series in the IlleciUewaet district. Whilst they frequently run for long distances

with the formation, they are also constantly found cutting across it.

Where a vein is found cutting across, or in the proximity of one of the calcareous

bands previously mentioned, they are apt to show some interesting features, widening

out or forming large pockets of ore in connection with the vein. Some of the big

shows of the district have been of this nature and have proved very disappointing,

their pockety nature being shown on development. When, however, the parent vein

has been located, it has been found to be persistent, which will be found to be true lor

most of the fi,sures proper. Where they cut the slates, the veins at places show a

considerable width of brecciated vein stone, angular pieces of the enclosing rsek being

cemented together by quartz and other gangue and ore minerals. The commonest

occurrence, huwever, is to find veins of from a few inches to two or three feet m width,

carrying galena in solid ribs, nuggets, and boulders in a rusty ochreous and sometimes

clayey filling.

The galena varies in grain, from large cube down to that with a fine steely frac-

ture as shewn by these specimens. It is sometimes enriched by the presence of ruby

silver and the richer silver minerals scattered through it. What is known as " carbon-

ated " ore occurs with the galena, but this is not really carbonate of lead, as one might

suppose, but is the ochreous gangue material in which the silver occurs disseminated

in the metallic or native condition and in the condition of the richer silver minerals

with doubtless some carbonate of lead. The whole probably results from the decom-

position of the gangue and of the silver-bearing galena of the vein.

Other minerals are associated with the galena in places and in varying quantities..

Of these, zinc-blende is the most prominent ; iron pyrites occurring in fair quantity^

and other metallic minerals being only occasional.

The pure galena in solid ribs seem to affect more particularly the narrower veins,,

cutting the shales, whereas the big developments in the calcareous parts carry gener-

ally a large proportion of zinc blende which lessens ther value, this mineral being ob-

jected to by the smelters, when its percentage is large. Another class of the veins-

found, show various rich arsenical and antimonial silver minerals in a gangue com-

posed principally of quartz.

Development work on these veins has in a number of cases opened up most pro-

mising exposures of ore. In one case a tunnel was seen on a new prospect where for

all its length of about 75 feet, it was estimated that the ground broken had been fronk

50 to 60 per cent., pure galena assaying 125 oun-es, to the ton. Or again, at another

place, a prospect pit was seen showing a 2 foot rib of absolutely pure steel galena with

ruby silver, the ore assaying 860 ounces to the ton. When one sees such exposures-

of ore as these, at a number of places in the district as the result of merely prelimin-

ary development work by the prospectors themselves, and taking into account the

many other veins found in the district, having good, if not quite so extensive, shows of

ore, one cannot help feeling that the district has a very hopeful future before it.

These ores are rich in silver as shown by the results of some 50 assays made in

the chemical branch of the Geological Survey, of specimens of galena collected by my-

self which run from 50 ounces to 360 ounces, the majority from the black shale series

in the Slocan district averaging perhaps 100 to 125 ounces per ton. Some specimens

of so-called " carbonate " gave little or no silver, whilst two specimens of this class of

ore from different claims gave 700 ounces and 1630 ounces, respectively The galena

from the veins on the schistose formation seems to average lower in silver than that

occurring in the shale f6rmation.

The other districts of West Kootenay now prominent in respect of their silver ores

are Ainsworth, Hendryx and Toad Mountain districts, all of which have been well de-

scribed by Dr. G. M. Dawson, of the Survey, in his report of West Kootenay. The

ores of the latter district, however, are more mixed, copper and the richer silver

minerals occurring with the galena. They also carry a little gold. Other camps

which have come into prominent notice of late are those of Goat River and Trail

Creek.
Three smelters have been erected in the district, one at Golden, one at Revel-

stoke (now washed away by the flood,) and one at Pilot Bay on Kootenay Lake.

The latter, however, has not been completed owing to some disagreement amongst

the capitalists concerned.

The two former works consisted each of a single water jacket lurnace with roaster

and appurtenances, but the Pilot Bay works have been projected upon a more exten-

sive scale. The plan includes :

Concentrator Building 85 x 100

Sampling Works 100 x 108

Roaster loo x 170

Smelter S8 x 98

Refinery 120 x 245

Assay Office 2D x 80

Boiler House 4° x 48

Blacksmith Shop 20 x 40

Machine Shop 20 x 40

Office 30 X

Boarding House 25 x

As none ol these works have so far been running all the ore produced has beer>

shipped to smelters in the United States at Tacoma and San Francisco.

Pack trails traverse the country and some few wagon roads connect the chief

camps with steamer navigation on the lakes and rivers, whereby connection can be

made with the Canadian Pacific Railway and the American railway to the south,

whilst other projected connecting railways now being built will give a still better

chance of success.

To a certain extent the mines are waiting the completion of these better means of

communication, which are rendered the more necessary by the present low price of

silver, but notwithstanding this discouraging feature and the existing commercial de-

pression, the amount of discovery and development work prosecuted has been quite

considerable, and we can, I think, still feel very hopeful for the future of silver mining

in British Columbia.
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COMPANIES.

The Golden Era Mining Company—Registered at Vancouver i6th July.

Authorised capital $ 8.000. Formed to carry on placer mining in the Province of

British Columbia, with headquarters at Vancouver. Directors: George L. Allan,

H. Rhodes and Robert Hamilton.

Eraser River Mining and Dredging Company Ltd.—Registered 13th June

i8q4 Authorised capital $ 2,500,000 in shares of $ 10,00. Head office : Vancouver

B C Directors: W. H. Gallaghar, Jas. A. Wood and Chas. E. Crockett of Van-

couver ; and C. A. Duncan and Marshall H. Alworth, Duluth, Minn. Formed to-

work placer ground on the Eraser River B. C.

The Quesnelle River Hydraulic Gold Mining Co. Ltd.—Registered 14th.

Aucust 1894. Authorised capital $600,000 in shares of $100,00. Head office : New-

Westminster B. C. Directors : J. Barnet McLaren, New Westminster and F. S.

Reynolds and W. C. Fry of Quesnelle B. C. Formed to take over mining leases on.

Quesnelle river British Columbia, now held by J Barnet McLaren and E. S. Rey-

nolds.

Georgian Bay Portland Cement Co. Ltd.—Authorised capital $ 95,0°° ia

shares of $100. Head office at Owen Sound Ont. Directors: H. B. Harnsou-

W Taylor, N. P. Ilorton, A. E. L. Malone, W. Masson, John Lemon and A. J.

Frost The undertaking will be the manufacture and sale of Portland cement, putty,

whiting, bricks, drain and other tiles, fuels and fertilzers, barrels and boxes or such.

.1



DOMINION COAL COMPANY.

: COLLIERY MANAGERS AND OTHER OFFICIALS OF THE COMPANY.

P. L. Naismith, Ba. §C;

(Supt. Int'l R. R.)

Jas. McVey F- C. Kimber

(Supt. Reserve Colliery.) (Asst. Shipping Supt., Int'l Tier.

Robt. Robson T. J. Brown

(Supt. Old Bridgeport Colliety.) (Supt. Victoria Colliery.)

H. Donkiti, C.E.

(Engineer tnl'l R. R.

J, W, Revere

(Purchasing Agent.)

A. M, Evans

(Supt. Cowrie Colliery.)

C. H. Rigby j. 6. Mudsdii

(Supt. Shipping, Int'l Pier.) tSiipt. Glace T3ay Colliery.)

D. M. Biltchall John Johnstone

(Superintendent of Stores.) (Supt. Dominion No. i Colliery.)
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.ther packa'-es a* may be required for the shipment or storage of their products, and

iso sxich other articles of commerce the manufacture of which shall be decided upon

rem lime to time by the company.

The Ledyard Gold Mines Ltd.—The prospectus of this Ontario company has

>€€n issued to the public. The authorised capital is $ 1,000,000 in shares of $ 10,00

.ich- of which $150,000 is reserved for working capital. The officers are T. D.

['edvard Toronto, President: T. H. Veoman, Toronto, Vue-President ; Head

Vi--"- <;7 Colborne St., Toronto. The mines are situated in Belmont Township,

l-et'erboro county, Ont.. and are located on the east \i Lot 19, 1st Con. Belmont,

ontainint' 100 acres. The machinery at date comprises 40 h. p. engine and boiler,

Ood'-e Rock Breaker, Huntington Mill and equipment and Golden Gate Concentrator

I
The ore supplies are contained in several veins which have all the appearance of

Line true fissure veins, and in a large knoll or small hill which appears to be the

timclion of the several veins, from whence the ore can be quarried very cheaply. Shaft

No I which is well timbered and has a good derrick hoist, is sunk to a depth of 60

\- on an E and \V. vein, which is from 4 to 6 ft. wide, with well defined walls of

t'-dcose schist and a dip of about iC. At a depth of about 30 ft. a drift has been run

east from the shaft for 30 ft. on the vein. Both shaft and drift contain ore showing

<ome free "old, but carrying considerable quantities of sulphurets which assay richly

meold The average of seven assays of sulphurets from Shaft No. I, was $325 in

'Old per ton. There was no visible gold in any of these samples assayed. Sulphur-

ets from the knoll, 200 yards W. of Shaft No. l, showing no visible gold, assayed $47,

$06 $127 and $210 respectively in gold per ton. The sulphurets from another vein

Toft wide, 80 yards further \V., assayed $102 gold per ton. A mill test of 3 tons of

jre taken from Shaft No. i, about a month after it was started, gave $25.40 per ton,

or 92% of the assay value.

The Silver Wolverine Co. Ltd.—The first and final dividend of this Port

\rthur silver company is to be declared at an early date. The liabilities amount

to ;^772, and the assets available for dividend ;^8o. The liquidator is Mr. C. J.

Stewart, 33 Carey street, London, W.C.

Lake Opinicon Phosphate Co. Ltd., has made application for Ontario

charter, to acquire and work phosphate lan<ls in that province. Capital, $50,000, in

shares of $IOO. Head office: Kingston, Ont. The directors are: Jas. Swift,

Kingston; D. H. Johnson, W. S. Johnson, John Kelderhouse, C. B. Armstrong, W.

H. Davis, Buffalo, N.Y.; and O. S. Johnson, Scranton, Pa.

Nova Scotia Gypsum Company Ltd., has been incorporated with an author-

ized capital of $2,000,000 in shares of $20. Head office : Parrsboro, N.S. Directors :

Vincent C. King, New York; J. E. Peters, Port Greville, N.S. ; and James Taggart,

Parrsboro. Formed to quarry gypsum in the Province of Nova Scotia.

Wine Harbor Gold Mining Co. Ltd., has been incorporated with a capital

of $160 000 to acquire and work gold mining areas at Wine Harbor or elsewhere in

Nova Scotia. The incorporators are : T. G. McMuUen, C. A. Kent, A. S. Archi-

bald \ T. Dalrymple, H. T. Harding, all of Truro; A. Kirkpatrick and J. A. Kirk-

patricic, Sbubenacadie; J. P. Chipman, W. P. Shaffner, of Kentville; W. H. Knowles

and Frederick Knowles, Avondale, N.S.

Kootenay Mining and Smelting Co.—This company with a paid up capital of

$2,250,000 is now rapidly pushing forward to completion the new smelting works at

Pilot Bay. Pilot Bay is the geographical centre of the Kootenay country, command-

ing on the one hand the rich Slocan with its high grade silver lead ores, and on the

other the copper, silver, and lead of Ainsworth and Nelson, with all their intermediate

points. At Pilot Bay, and owned by the company, is the Blue Bell mine, one of the

largest and most valuable deposits of fluxing ores in America. Such is the favorable

location which the company has selected as the base of their operations. The plant

as designed will accommodate four stacks each of too tons capacity. Seven large

buildings have already been completed for the works and three others are under way.

Over 200 tons of the most modern machinery has been received and is now being put

iuto place, while several carloads more are on the way from the East. The plant will

be the most modern and complete that money can buy. Extensive wharves are being

erected along the water front, and apparatus will be placed for the handling of ores in

large quantities. The works will be in operation before the first of October next,

with one lOO ton stack in full blast for the reduction of silver lead ores. The three

other stacks will be added as fast as the district develops, and it is designed to give

the treatment of copper ores the same attention as lead ores. In fact, all ores that can

be handled to profit and advantage will be purchased and treated by the company. In

-addition to the smelter proper, the works will include a 300-ton sampling plant, a 200-

ton concentrator, a refinery capable of treating all the bullion produced, and the finest

laboratory and assay office in the west. The Company has been promoted by Mr. A.

B. Hendryx of New Haven, Conn., and consists of : E. W. Herrick, a Minneapolis

•capitalist ; R. P. Rithet, of Victoria, B.C., is the Vice-President, and Joshua Davise,

E. Crow Baker, \V. H. Ellis, \V. P. Sayward, W. J. Macaulay, James Hutcheson

and H. Chapman are directors, and all of whom are well known in British Columbia.

Crystal Gold Mining Company of Rathbum Ltd. is appling for Ontario

irter to carry on Gold Mining operations in the Township of Rathliurn, in the dis-

of Nipissing, Ontario. Authorized Capital, $1,000,000, in shares of $100.

\ Office • Mattawa, Ont. Directors : Hon. Peter White, Pembroke Ont.; John
. ... - _ . ,r 1 T. , _ nr A _ J . . T.> : ..1 1 1-1 r»

Charter to carry

trict

Head . , t>- 1 1

L. Caverhill, Montreal ; Thos. Hale, Pembroke ; Wm. Anderson, Ottawa ;
Kinaklo

McConnell, Mattawa, Ontario.

GOLD MINmC NOTES.

[from our correspondents]

Nova Scotia.

Caribou District—The consolidation of various properties in this district has

been effected with the aid of St. John, N.B. capital, and partial payments made, It

is rumored that Mr. Geo. W. Stuart has been offered the management, but has

declined.

The Lake Lode Company has prepared plans for a new 15 stamp mill, which

will tie built by the Truro i- oundry Co.

Cochrane Hill—The management hopes to have the 20 stamp mill in commiss-

ion by the ist of October. Work is pushing in the mines, and milhng material is fast

accumulating.

Goldenville— It is reported that old workings east of the Wentworth have shown

some rich samples and specimens from a lode left in the foot-wall. The district is

livelier than it has been for many years.

Country Harbor—The excitement caused in the early part of July by the finding

of gold bearing lodes about 6 miles back from the shore, has somewhat abated, the

luckv finder being apparently unwilling to work the lodes for fear of losing the showing

already made. From an excellent authority who has visited the district we learn

that the promise is very good for a permanent district. The lack of a road and the

exorbitant price at which properties are held, will, however, probably retard the

development of this promissing field until next year.

Chester Basin—Mr. T. N. Baker who has been diligently prospecting a large

block of areas on the north side of Gold River district, has cut several promising

lodes, one of which measures from 30 inches to 4 feet in width and shows gold

freely.

Waverley—The Nova Scotia Gold Mines, Ltd., have sold their property in this

district to Mr. Frederick Taylor of Lowell, Mass.

The West Waverley Gold Company, Ltd., will transfer all its property and

rights to the Tuder Gold Mining Co., Ltd., a newly organized corporation.

Quebec.

DuLoup -Mr. E. B. Haycock has a good working force developing his quartz

and placer claims on the DuLoup. Mr. Haycock reports that the work done has

given satisfactory results.

Ontario.

Rainy Lake-A dispatch under date of 23rd says :
" The steamer Dixon bought

in a 5 stamp mill this morning to be shipped to Ward Bros. It will be put in a mine

near Rainy Lake City. The little American vein is now 25 feet wide and the owners

propose building a 40 stamp mill on the Island on which the mine is located. The

present mill on the mainland is to be used as a custom mdl.

The first clean up of the Little American mine is reported to have been $750

gold from forty-eight hours crushing in the 10 stamp mill.

A private advice reports the sale of a quarter interest in a location taken up by a

man named Wiggins for $55,000.

Lake Wahnapitae—Mr. R. McConnell of Mattawa, was in Ottawa the

other day with some fine samples of quartz carrying free gold from a recent find in

this section.

British Columbia.

Cariboo—During the month two bricks were received by the Bank of British

Columbia from the Cariboo country, which have stimulated an interest in the famous

diggings of this section. The largest one weighs 302>^ ounces and is from the

Cariboo hydraulic mine. It is valued at $5,142, and is the result of 47 hours washing

travel The other is from the claims of the Horsefly Hydraulic Mining Co., and

weighs 287 ounces, valued at $4,879, ^nd is the product of 106 hours washing gravel,

with an average of 921 miners' inches of watter.

The Kootenay Hydraulic Mining Company last month completed an important

clean up. Their operations have been directed to ascertain precisely the value of

their property on the north bank of the Pend d'Oreille river. To this end they col-

lected all the water from the Seven Mde and Nine Mile creeks and directed it into

their main ditch with a head of 250 feet above the monitors at the level of the Fend

d'Oreille river. They sent through their sluices 2,200 yards of gravel, and the weight

of the quicksilver amalgam show's a yield of $25 in gold equal to nearly 24 cents per

cubic yard, some of the nuggets being of a good siee, the largest being worth $5.85.

When it is remembered that 8 cents per yard is regarded as enormous, and that many

of the great placers in California are worked at high profit even at 3 and 4 cents per

yard, this result must be regarded as most encouraging.

The reports of recent discoveries of rich gravel at Cariboo cieek has resulted in a

rush of prospectors to the new field, which is located about 20 miles from Kakusp.

Early last fall a party of four went into that section prospecting and struck colors,

but nothing more wa^ done until a short time ago, when the men again went in, taking

with them abundant supplies and tools for the construction of sluice boxes. Opera-

tions were speedily commenced by panning, with the result that coarse gold was f^ound

in abundance, each pan running from 25 cents to $1.25 per pan The gold has

apparently not travelled far, as points can be discovered on it with the naked eye,

clearly showing that led^e croppings of great richness must be in close proximity.

While some of the men are getting the ground in shape for working others are en-

deavoring to locate the ledge proper. The news of the discovery 7"'^ ;^P'

secret long, and soon prospectors were on their way to the ground. Their numbers

will be speedily increased as numerous applications have been sent i.i for miners

licenses. Applications have also been made by various parties to the government for

the privilege of staking out land, one man asking for half a nule Gold was found in

Trout creek early this spring, and it was surmised more would be found further up.

It was the intention of a number of prospectors to have followed this lead up later on,

but they have been forestalled.

Respecting this excitement, the Nakusp Ledger writes :
" It has been a great

surprise to the^Recorder at New Denver where all the money is coming from that he

is receiving for licenses and record fees. Last week he took in upwards of $200, all

resultant upon the gold excitement. Every descending boat has conveyed a new

detachment from Nakusp an<l other points to Trout creek, particularly so en Tuesday

Last Friday morning the lUeciUewaet specially chartered for the occasion, conveyed
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Works of the Nort'.iey Manufacturing Cc. Ltd. at Toronto.—Interior of Pump Works.

to the new town. Burton city, that is springing up at the Narrows, several thousand

feet of lumber and tons of supplies, hesitles having a p.asscnger list of iS. At the gold

fields proper, everything is in the initial stage at present, ailhough preparr.lioi.s are

rapidly prosecuting towards development. The bulk of ll e iirospcciors U.rni them-

selves into companies, and ;n this way work more expedilii u^ly and cheaply. 'J he

principal claims thus formed, apart frovn iheDiscusery nienlKjiied last week, are the

Crown and Sceptre, located by a party of eight from \Vanfta, antl the Lady San>pson,

owned by a local company, with which II. Madden, ^V. C. Sampson, L. Dan--.ereau,

C. H. Osier, and others are identihed. On the Lrown an<i .^ceplre the must work
has been done, and the ovMiers being e.xpeiienced men they hope to be able to com-
mence sluicing in a few days, and thus obtain results setting at rest all fears as to the

permanency of the camp. So far as intlications go there is no reason to doubt but that

the strike is a very rich one. Washings liave been made over an extent of country

covering 28 miles, and in each instance colors « ere obtained. This was the case even

to the mouth cf Trout creelc. 'I'he bed rock of Cariboo creek inclines away from the

current and thus serves to catch all particles that wash <]o\\n. In the crevices along

high watei mark, small nuggets, sometimes as laige as a hnger nail and about as thin,

have been pinched out, while from the sediment on the rock shelves, the colors have

been freely extracted. In several places trial shalls haxe been sunk in the gravel and
the same returns continue. At the mouth of Grouse creek is believed to be the best

ground.

"

The Waneta Company has been sluicing for some time and have secured some
coarse gold from the cement gravel. It is reported that they are averaging $7 a day
to the man. Not long ago they offered a halt inteiest in six ol their claims for $100,
but suddenly raised the price to $1400. This company do not want to be bothered

by visitors, and prefer to surround their operations with air of mystery.

The Pembroke hydraulic property at Thompson Siding, near Lytton, will be

operated for the present by a powerlul duplex pump, capable of elevating an eight-

inch stream 200 feet high. If this should be a success it will redeem thousands of

acres of good hydraulic claims not available for want of water. Col. Underwood,
representing this company, has just secured Letters Patent from the Dominion govern-

ment on a novel dredging machine for mining on the P'raser and other gold bearing

streams. The machine consists o. a combination of the suction process with a dredge.

It is shaped like a plough and of heavy steel bars terminating in a plougli point, lar

enough apart to admit only such bouklers as will readily pass through the suction pipe

and thence to the sluice boxes. This device is attached to the end of a beam, similar

to the ordinary steam shovel or dredge ; and is to be operated in the same manner.
The colonel is of the opinion that this machine will practically dispose of the question

of handling the 60 to 80 per cent, dead work to be overcome in subaqueous mining On
the Fraser. A machine ot this Icind will be put to work on the ()uesnelle river at an
early date."

The Nelson Hydraulic IVIinlng Company, is in a fair way to prove the value of its

ground on Porty-nine creek. About $15,000 have been expended in flumes, ditches,

wasteways, pipes, monitors and sluice boxes. The flume and ditch is over a mile

long, and the head of water is upwards oi 300 feet. At present about 300 inches runs

through the Hume, which is barely enough to fill the pipe when a three-inch nozzle is-

used on the monitt)r. The ground is favorably located for working, but as it contains-

more boulders than gravel, it cannot be moved as rapidly as was expected. Fred

Rice is acting as superinten lent, and enough bedrock will be cleaned within the next,

two weeks to prove the value of the property.

Mr. A. N. Beaton one of the partners in the Vandall mine on French Creek, re-

ports the mine as paying handsomely, over $100 having been taken out in one day by

four men. Mr. Beaton says :
" On our claim we took out $250 in the last two days-

before I left, and since spring the total output has been several thousand."

The wing dam on the Consolation property is in, and by the end of the month,

they will be drifting again. As they were on the pay streak when the flood struck

them, they will soon be producing bullion after the old rate of $100 a day.

" Soine splended specimens," says the Kootenay Mail, "of free-milling gold quartz-

were brought down by Laforme's pack train on i\Ionday from two minerals claims

located by Harry S. Howard on McCulloch Creek last week. The gold could be seen

in large patches all over the quartz, and it was estimated that if the ledge at all equals-

the samples shown, the ore would assay $500 to the ton. It was not necessary to use

a glass," as the gold stood out encrusted on the ore in rich clusters. These claims-

were recorded the same day by Mr. John Burke, of the Senate Hotel, who has a part

interest in the claim. One of the claims is the Monarch, located on the 1st of August

at the head of McCulloch Creek, on the divide between that cieek and Camp Creek,,

and adjoining the Gold Hill claim on the north. '1 he other claim is the Eureka,

located on the 2nd of August on the divide between Camp and McCulloch Creeks,,

about a mile 1 elow the divide between French and McCulloch Creeks, and adjoins the-

Panhandle on the east. Both claims are 1 500 feet scjuare. If the ledges are similar

to the specimens brought down, Mr. Howard has a bonanza."

Mr. W. Hamilton Merrilt, M.E., A.R.S.M., Toronto, has been appointed

engineer to the Strathyre Mining Company, operating at Fairview, in the Okanagan.

country.

From the number at work, the placer ground on Hall creek must be paying fair

wages to the men. At the canyon Eugene Montreuil and his two partners have dam-

ned the creek and utilize water power to work their ground. The gravel is hoisted,

to the sluice boxes by a Chinese pump ; the small boulders are carried to the waste-

dump in cars ; and the heavy boulders are yanked out of the way by a windless. All

this is done by power developed by an overshot wheel. The scene of operations is-

less than a mile from Hall Creek siding on the Nekson ik. Fort Shepard railway, and.

about eleven miles from Nelson.



MINE PUMPS.

leir Manufacture in Canada at the Works of the Northey Manu

facturing Company at Toronto.

With the steady and pcr.>i>lent growth of mining in Canada has sprung up in the

)us provinces, notably, in Nova Scotia, Queliuc and Ontario, a corresponding ex-

;an of the home manufactures of mining machinery. Among these may be

•.ioned the manufacture of s|>ecial lines of air compressors and drills by the Ingersoll

Rand Companies at Montreal and Sherbrooke, hoisting engines, coal mining
. chines, and a general line of mining machinery by the Jenckes Machine Co. ;

stamp

41s and a complete line of guld mining machinery by the Truro Foundry and
*ichine Co., at Truro: and the Messrs. .Matheson, at N'ew Glasgow ; and by no means

least important, the large establishment operated by the Northey Manufacturing

,
Ltd., at Toronto, for the production of mine and quarry pumps, two excellent

15 of which are reproduced in this number. The Messrs. Northey commenced
iiess in Hamilton, as far back as 1842, and in 1882 the works were removed to

into. The rapid extension and success of the business, however, necessitated its

rporation into a stock company, and this was accomplished in 1892, under the

.lie of the Northey Manufacturing Company, Ltd.

The machine shop, 250 feet long and 75 feet wide, is divided into three bays, the

itK one of which is used for travelling crane, surface railway and heavy tools. The
0 outer bays are equipped with special and general tools for the manufacture of

aaping and general hydraulic machinery. The tools used arc all modern, and in-

idi duplex boring machines, gang millers, horizontal and vertical boring machines

large work, heavy planers, milling machines, lathes and the usual complement of

>bused in modern machine work. At one end of the main shop is the tool room,

wre a number of hands are constantly employed in the production of special tools,

s, gauges, etc., required for the purposes of the business.

The engine supplying power is located at end of centre bay in machine shop, and
ives two shafts running entire length of each side bay, leaving centre clear of shafts

d belting, and free for the erection of machinery, and the operation of overhead

me.

Testing tanks are conveniently located below floor level, and are supplied with

Idand hot water, to allow of thorough tests of pumps for the various duties required.

te»t pressure is put on all pumps very much in excess of that which they are rcquir-

to work under, and each machine is shipped in perfect working order, and requiring

finther adjustment.

The building shown in left foreground of engraving, is the pattern shop, which is

orooghly equipped with power machinery for wood working. Adjoining the pattern

op are the public and private offices, and draughting room ; the latter is fitted with

awing tables, cabinets for finished drawings, and for supplies, and complete equip-

ent for the making of blue prints. The main and private ofifices are spacious rooms,

mdsoraely furnished, and finished in natural woods. The main office is provided

with a large plate glass window, with cut glass heading, which commands a view of

the entire length ol ninchine shop.

At the further end of main building is the boiler house, smithy and brass foundry,

all specially adapted to their purpose.

A very marked characteristic of the works is the ample light obtained at all points

by the judicious arrangement of skylights and windows, and the shops being lofty and
well ventilated, present a contrast to the old-fashioned, dingy and crowded quarters,

so frequently considered quite suitable for machine shop premises.

The Northey Manufacturing Company's shops were erected from special designs,

])repareil by Mr. E. J. Lennox, of Toronto, and are consequently very fully adapted

to the requirements of the business. The firm's trade has experienced a healthy and
continuous growth, their pumping and other machinery being universally recognized,

as quite equal to standard Eni^lisli or American makes.
We are |>leasc(l to note that I hey have lately been entrusted with orders for im-

portant pinii|jing uiachinery for some of the large Canadian mines. They make a

specialty of mining ]iumps of all classes, and up to the largest sizes.

JEFFREY STEEL CABLE CONVEYORS, CONSTRUCliOM

For Handling Coai, Oras, Chemicals, Refuse, Etc.

The JEFFREY MFG. COMPANY, Columbus, 0.

Also, 163 WASHINGTON STREET, NEW YORK.
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ONTARIO MINING INSTITUTE.

The First Quarterly General Meeting of the Institute, for the Trans-

action of Business, and Reading Discussion of Papers

WILL BE HELD IN THE

PRIVATE BILLS COMMITTEE ROOM

PARLIAMENT BUILDINGS, TORONTO,

Werniesda!) mi & THiirsilaym Sept.

Chair to be taken at two o'clock in the afternoon and

at eight o'clock in the evening of both days.

All interested in Mining and the development of

Ontario Mineral resources, are cordially invited to be

present.

JAMES CONMEE,
President.

B. T. A. BELL,
Secretary.

GENERAL MINING ASSOCIATION

- OF THE—

PROVINCE OF QUEBEC.

THE AUTUMN MEETING of this Association will

• be held at Sherbrooke, Que., on WEDNESDA
and THURSDAY, 26th and 27th September, next.

JOHN BLUE,
President.

B. T. A. BELL,
Secretary.

W. PELLEW-HARYEY, F.G.S.

Mining, Analytical & Assay Work undertaken

Information concerning the Mining Industry

and Mines of British Columbia given.

The CANADIAN MINERAL WOOL CO. Ltd.

122 BAY STREET, TORONTO

LAMKIN PATENT

Pipe and Boiler

COrEKINGS.

ASSAY AND MINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!!
Wanted at Good Shipping: Points

Write with copy of analysis and state what

quantities you can deliver this season.

ALFRED BOYD,
I WELLINGTON ST. EAST, TORONTO.

STEAM
rACKINGS.l

ASBESTOS GOODS OF EVERY DESCRIPTION.

MIMNG LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per

acre, and south of it, $2 to $1.50, according to distance

from railway.

Rent of locations first year 60c. to $1 per acre, and

subsequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent, of

value at pit's mouth less cost of labor and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'

Act, 1892), until fifteen years in the case of an original

discovery of ore or mineral,
j

^ a
Original discoverer of ore 6r mineral on claim entitled

to stake out a second claim. '

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,

may be had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

Toronto, May 25th, 1894.

HOW IS THIS?

Something unique even in these days of mammotl;

premium offers, is the latest effort of Stafford's Magazine

a New York monthly of home and general reading.
j

The proposition is to send the Magazine one year foi,

one dollar, the regular subscriptiou price, and in addiliot;

to send each subscriber fifty-two complete novels durin{|

the twelve months ; one each week.
j

Think of it. You receive a new and complete novel

by mail, post paid, every week for fifty-two weeks, am'

in addition you get the magazine once a month for twelvi,

months, all for one dollar. It is an offer which the pub^

lishers can only afford to make in the confident expecta

tion of getting a hundred thousand new subscribers
|

Among the authors in the coming series are, \Vilki(I

Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay;

Florence Marryat, Anthony TroUope, A. Conan Doyle
^

Miss Brad. ion, Captain Marryatt, Miss Thackery amj

Jules Verne. If you wish to take advantage of this un'

usual opportunity, send one dollar for Stafford's Magazine!

one year. Your first copy of (the magazine, and you I

first number of the fifty-two novels (one each week) whicl

you are to receive during the year will be sent you by re,

turn mail. Remit by P. O. Order, registered letter o|

express.

Address :

STAFFORD PUBLISHING CO.

Publishers of

Stafford's Magazine,

P. O. Box 2264. New York,
Plea mention this paper.

I

KEEP YOUR BOILER TUBES CLEAN AND SAVE YOUR FUEL

Cuts the Scale,

Carries all

Accumulations

Norward.

Reliance Works, 112 Queen Street, MONTREAL, QUEBEC

CHEMICAL AND ASSAY APPARATUS
AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of \«oof©.

BECKERS SONS, ROTTERDAM.

Baker & Adamson's C. P. Acids and Chemicals, Brown's Portable Assay Furnaci

Hoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory

Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-

ian Glassware
;
Royal Berlin and Meissen Porcelain

iJh ""^^ssfe^. Platinum wire, Foil, Crucibles and Dishes,

Swedish and Rhenish Filter Paper. I
x.-irjs/L^j<T, sonsrs & co.

380, 382, 384, and 386 St. Paul Street, MQNTREA



MINING REGULATIONS
TO GOVERN THE DISPOSAL OF

Dominion Lands Containing Minerals other than Coal.

'HESE REGULATIONS shall be applicable to all Dominion Lands containing

gold, silver cinnabar, lead, tin, copper, petroleum, iron or other mineral

,
osits of economic value, with the exception of coal.

^ny person may explore vacant Dominion Lands, not appropriated or reserved

Government for other purposes, and may search therein either by surface or sub-

lanean prospecting for mineral deposits, with a view to obtaining under the

^ulalions a mining location for the same, but no mining location or mining claim

;i be granted until the discovery of the vein, lode or deposit of mineral or metal

.hin the limits of the location or claim.

QUARTZ MINING.

A location for mining, except for iron or petroleum, on veins, lodes or ledges of

:rtz or other rock in place, shall not exceed 1,500 feet in length and 500 feet in

adth. Its surface boundary shall be four straight lines, the opposite sides of which

.11 be parallel, except where prior locations would prevent, in which case it may be

-uch a shape as may be approved of by the Superintendent of Mining.

Any person having discovered a mineral deposit may obtain a mining location

refor, in the manner set forth in the Regulations which provi'les for the char-

er of the survey and the marks necessary to designate the location on the

und.

When the location has been marked conformably to the requirements of the

gulations, vhe claimant shall within sixty days thereafter, file with the local agent

;lie Dominion Land Office for the district in which the location is situated, a

;laration or oath setting forth the circumstances of his discovery, and describing, as

rly as may be, the locality and dimensions of the claim marked out by him as

resaid ; a-.id shall, along with such declaration, pay to the said agent an entry fee

FIVE DOLLARS. The agent's receipt for such fee will be the claimant's

hority to enter into possession of the location applied for.

At any time before the expiration of FIVE years from the date of his obtaining

- ageqt's receipt it shall be open to the claimant to purchase the location on

nling with the local agent proof that he has expended not less than FIVE
HUNDRED DOLL.\RS in actual mining operations on the same ; but the claim-

; is required, before the expiration of each of the five years, to prove that he

~ performed not less than ONE HUNDRED DOLLARS' worth of labour during

• year in the actual development of his claim, and at the same time obtain a

.ewal of his location receipt, for which he is required to pay a fee of FIVE
' jLLARS.

The price to be paid for a mining location shall be at the rate of FIVE
^MLLARS PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the

^^vey of the same.

1m
^

"npon t

No more than one mining location shall be granted to any individual clain\ant

Inpon the same lode or vein.

IRON AND PETROLEUM.

The Minister of the Interior may grant a location for the mining of iron or

petroleum, not exceeding 160 acres in area which shall be bounded by north and

south and east and west lines astronomically, and its breadth shall equal it in

length. Provided that should any person making an application purporting to be

for the purpose of mining iron or petroleum thus obtain, whether in good faith 01

fradulently, possession of a valuable mineral deposit other than iron or petroleum, his

right in such deposit shall be restricted to the area prescribed by the Regulations for

other minerals, and the rest of the location shall revert to the Crown for such dis-

position as the Minister may direct.

The Regulations also provide for the manner in which stone quarries may be

acquired.

PLACER MINING.

The Regulations laid down in respect to quartz mining shall be applicable to

placer mining as far as they relate to entries, entry fees, assignments, marking of

localities, agents' receipts, and generally where they can be applied.

The nature and size of placer mining claims are provided for in the Regulations,

including bar, dry, bench creek or hill diggings, and the rights AND DUTIES OF

MINERS are fully set forth.

The Regulations apply also to

BED-ROCK FLUMES, DRAINAGE OF MINES AND DITCHES.

The GENERAL PROVISIONS of the Regulations include the interpretation of ex

pressions used therein ; how disputes shall be heard and adjudicated upon ; under

what circumstances miners shall be entitled to absent themselves from their locations:

or diggings, etc. , etc.

THE SCHEDULE OF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as :

"Application and affidavit of discoverer of quartz mine." " Receipt for fee paid by

applicant for mining location." " Receipt for fee on extension of time for purchase of

a mining location." " Patent of a mining location." "Certificate of the assignment

of a mining location. ' " Application for grant for placer mining and affidavit of

applicant." " Grant for placer mining." "Certificate of the assignment of a placer

mining claim." "Grant to a bed rock flume conipany." "Grant for drainage.

" Grant of right to divert water and construct ditches."

Since the publication, in 1884, of the Mining Regulations to govern the disposal!

of Dominion Mineral Lands the same have been carefully and thoroughly revised with,

a view to ensure ample protection to the public interests, and at the same time to

encourage the prospector and miner in order that the mineral resources may be made

valuable by development.

Copies of the Regulations may be obtained upon application to

THE Department of Interior.

A. BUHQESS,
Deputy Minister of the Interor



PROVINCE OF NOVA SCOTIA.

leases for Ines of Gold, Silver, Coal, Iron, Copper, lead, Tii

PRECIOUS STONES.

TITLES GIVEN DIBECT FROM THE CBOWN, ROYAITIES AND RENTALS MODERATE

GOLD AND SILVER.

Under the provisions of chap. I, Acts of i8q2, of Mines and Minerals, Licenses

•re issued for prospecting Gold and Silver for a term of twrelve months. Mines of

Gold and Silver are laid off in s^reas of 150 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

Areas are granted for a term of 40 years at $2.00 per area. These Ic.ises are forfeitable

if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitaljle if the

labor be not perfi)rineil.

Licenses are issued 10 owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, on smelted G«

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commisdof

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturdi

when the hours are from 10 to I. Licenses are issued in the order of applicali

according to priority. If a person discovers Gold in any part of the Province, he m

stake out the boundaries of the areas he desires to obtain, and this gives him one we

and twenty-four hours for every 15 miles from Halifax in wUch to make application

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

«ach lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acciuire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

•first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Sew

grants its minerals have introduced many outside capitalists, who have always stat

that the Mining laws of the Province were the best they had had expeiience of.

The royalties on the remaining minerals are : Copper, four cents on every uni

Lead, two cents upon every unit; Iron, five cents on every ton ;
Tin and I'recio

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, a

varies in width from 10 to 40 miles, and embraces an area of over three tl. msai

miles, and is traversed by good roads and accessible at all points by water. Coal

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, .nn.l

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., a

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The . C. E. unuii^.
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA. I
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qRUMMOND, McCALL & COMPANY

lEOlT, STEEL & GEITEHAL ICETAL ICEECHAITTS.

FICE: New York Life Building, - MONTREAL, QuE.

CA.NADA IRON FURNACE COMPANY, Limited,
—M-A.ZSTTTIF-A.CTTiril.EE.B OIF-

(From the Famous Ores of the Three Rivers District.)

Ofices : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, Managing Director.

at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

I

5TREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: lAGHINE, ({UE. Offices: )iEW YORK LIFE BUILDING, MONTREAL.

THOMAS J. DRUMMOND, GENERAL MANAGER.

iRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
.MANUFACTURERS OF.

Cast lioii Pipes

OFFICES: NEW YORK LIFE BUILDING, MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.
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THE DOMINION WIRE ROPE COMPANY, L
MONTREAL

TRANSMISSION AND COLLIERY PURPOSES.
^NHEN N£WSOLE CANADIAN AGENTS for the

CELEBRATED

MILLER & HARRIS-MILLER

CABLEWAYS.
Also Hopes for Hoisting, Mining, Eievatros, Ship's Rigging and Guys, Etc., Etc.

SOLE CANADIAN AGENTS for .,

CELEBRATED

"BLEICHERl
TRAMWAYS.

Send for Catalogue and Estimates to P.O. Box

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR

BUILT ON THE /\MERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOIUl
COMBINES ALL THE-

ADVANTAGES
—OF—

Light Portable Forms

—WITH THE

—

HIGHEST POSSIBLE ECONOHj
ivi. .A. 3xr "CTr^ cT "crit iBi^sr-

ROBB ENGINEERING COMPANY, LTD. AMHERST, NOVA SCOTI

Dominion Coal Company, Limiteq

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEAM, GAS and BflfflESTIC COALS of HMEST OUAlIll
Carefully prepared for^Market by improved appliances, either F.O.B, or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facilities for supplying Bunker Coals with promptnesig is unequalled.

-APPLICATION FOR PRICES, ETCI, TO BE MADE TO-

J. Sx McLennan, Treasurer, 95 Milk St., Boston, MasI
DAVID MeKEEN, Resident Manager,

Glace Bay, Cape iBreton.

M. R. MORROW,
50 Bedford Row, Halifax,

KINGMAN BROWN & CO., Custom House Square, Montrea
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CANADIAN RAND DRILL GO. SHERBROOKE,
Mining, Tunneling & Rock-Working Machinepy

STRAIGHT LINE COMPRESSORS.

DDPLEX, COMPODND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE CO., Sole Agents,

If! rUTOHlA SOIAHK, JUOMKKAr. HALIFAX UOTET., HALIFAX. 032 COKDOVA STREET, VANCOVrER.

ATL.TL. ttlKTlDS OF"

ER GOODS for MINING PURPOSES
MANUFACTURED BY

r CUTTA PERCHA AND RUBBER MFC. CO. OF TORONmLTo
OFF "' 63 FRONTS" WEST TORONTO. FACTORIES AT PARKDALE.

'drr, '
^" ^ ibber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clothing & Bool's.

GERSOLL ROCK DRILL CO.

OCK DRILLS ™ "
AND QUARRIES.

STRAIGHT LINE,

LEX & COMPOUND AIR COMPRESSORS.
tone Channelling Machines, Coal Mining Machines,

AND COMPLETE PLANTS OF MINING, TUNNELLING AND QUARRYING MACHINERY.

164 ST. JAMES STREET, MONTREAL
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m USE THE BEST !

TAKE NO OTHER

Penberthy
THE ONLY INJECTOR l^IADE WHICH IS

ABSOLUTELY AUTOMATIC.

TO C\C\C\ IN USE IN THE UNITED STATES,UUU AND CANADA!

Sold by all large Steam Supply Houses.

Used by all large Traction Engine Builder

Used by every live, wide-awake steam-user in Americ^

Waterous Engine Works Co.. Brantford ; Garth ^o^Mont^al ; A. R. WUliams, Toronto ;
I- Matheson & Co.. New Glasgow. N.

waterous iKngine
^^^^^^^ ^.^^j^^ Kingston ; Macdonald & Co., Halifax ; McKeough & Trotter, Chatham ; 1

Spratt & Gray, Victoria, B.C.; Robb Engineering Co.. Amherst, N.S.; or

. PENBERTHY INJECTOR GO-, Manufacturers, "Windsor, Ont
^Address Letters to Detroit, BIicbigan.°SJk!

4 I \ ifk
TllECONCtULROR"
3C!<frilf; WflC«l«E,fOH _. i

aii

THE HAUDY PATENT PICK CO. LimiteJi

SHEFFIELD, ENGLAND.

A A A A

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

OF

PHOSPHA

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

'

Substance

Will work either wet or dry, and deliver a finishefl

Capacity, 3 to 4 tons per hour on Phosphate Rock. T
'

per hour on Rntland Cement, Quartg or Ores, d

hardness of material to be pulverized and finencf-

Grinds from 30 to 2.00 Mesh with equal facility.

No JOOIINALS IN GRr^ A JITBER. BAt.L SICTD OM ^

'pOsmVF. \(TIOVOK MA 1. .; . MlNlMlfM POAVlCn PRODI

oi r It is AusuLi tklv gbauanteed in ^

rii AND CAPACITY. FlKST COST, -nEAR, A?.!'

LI Ill < STAMIVMILL^. LAHOE KDMBEK OF MILLS !> y^<- •

U^LS WITH POSITIVE SUCCESS JN E-pEltY I?;STA>'CE. j

Corresptmdence Bolicited, .anfl Illustrated de-

scriptive paruplilet fumi.shetl on application to

BRADLEY FERTILIZER CO., 92 State St., Boston, Ma
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NOVA SCOTIA STEEL AND FORGE 00. LTD.
MANUFACTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,

Blued Machinery Steel fi" to 3^" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,

Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,

Bright Compressed Shafting fs' to 5' true to ^/ott part of One Inch.

||
A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND

SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.
CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N.S.

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 HOLLIS STREET, HALIFAX, N.S.
^ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., Limited.
M.A.NUFACTURERS AND DEALERS IN-

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

Call or Write us for Prices.

LJylATHESONgE
^ ^ £f/G/f/EERS

AND

Q)LD ^iMlMGNlACHlMERy

RURO fOUNDRY &
jMachineC?

rpgineers

l3oilerA\akcrs*

and Founder?

N.S.

Mining

Machinery
1

WITH
J LATEST
IMPROVEMEMTS

Special:Hixture,Shoes&Dic<j
With

the]jE5Tf(E|;|jR|)^^V\/gRLD

Weariog quality iin<;iirga^sed
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•M" Drill—Hand Power.

Capacity—300 ft. depth.

Removes ItV inches solid core.

DIAMOND DRILLS

PROSFEOTINa MmERAL LAHDS.
The SuUivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill tor any kind of formation, hard or sott, in

^^^^^TheDkiTolld Drill brings to the surface a solid COre of rock and mineral to

any depth, showing with perfect aCCUracy the natur^ quality and extent of the

ore bearing strata, and with great saving in time and expense over any other

""^^^Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and

other Quarrying Machinery.
, .

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

««N" Drill— ^jl'

Capacity—2,000 ft. deptilk

Removes il inches solid COI^

ELECTRIC BLASTING
Superior to all c hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed m

neat paJer boxes of 50 each. All tested and warranted. Single and double strength, wuh any length of wires.

The strongest and most powerful machine ever made for Elect ic Blasting No. 3 fires 30 holes No. 4 foes 50 hok^^

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mimng works.

No I fires 5 to 8 holes ;
weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc^_

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires

Manufactured only by JAMES MACBETH & CO.,
SEND FOR CATALOGUE.

123 MAIDEN LANE, NEW YORK CITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDiER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Branch Offices and Magazines at all Chief Distributing Points in Canada.

Roller Chains, Steel Drag,

Steel Cable and Special Chains

FOR HANDLINQ MATERIAL OF ALL KINDS

POWER TBANSiiSSIION
MAOHINEEY.

WIRE GABLE^

COMYORS.
For lon;j and nhort
distanco ConvcylDg.

THE JEFFREY I1F6. £0. "'"S''»«'S"NEW YORK.

ScBd for Cfttalogue.

I'CAMEtBRRNOH^ BELTING

i

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Paper and Pulp Mills, etc.

CHEAPER, LIGHTER, MORE PLI/\BLE & MORE DURABLE TH/\N DOUBLE LE/\THER.

SOLE AGENT FOR:

CANADA.W. A. FLEMING,
57 St. Francois Xavier St., MONTRE/^L. - Victoria Chambers, OTTAWA
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T T

The Canadian Mining Manual and Mining Companies BiFeetopy

A few copies of this useful reference book are still on sale, and may be obtained by-

addressing: THE PUBLISHER, 17 Victoria Chambers, Ottawa.

MINING AND MILL MACHINERY.
Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
HEAVY WIRE CLOTH E,lX)3Di:.ES

IN ALWAYS IN STOCK
BRASS, IRON AND STEEL. roit jyriisriisrG^ pxr^poszas.

THE MAJOR MANFG. CO.
23 & 25 COTE STI^EE!T, HVLOIsTTI^El^Xj.

Send Specifications atfd get Qnotations,

OTT^'^Jk. I^O^WDEH CO., LIDVCITEX).
ESTABLISHED i89l.

MANUFACTUHEHS of dynamite and TTIIOLINE.
Dealers in Safety Fuse, Platir]um Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKING'HASVI, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

CARRIER, LAINB & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, BoUers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc.

MILLER BROS. & TOMS,
MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

Wjining and Contractors' Plant, Etc., Etc.

110-120 KING STREET, MONTREAL, QUE.
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School of Mining,

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.

Director and Professor of Chemistry.

WILLIAM NICOL, M.A., R- CARR HARRIS, C.E.,

Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A., Lecturer on Geology and Petrography.

WM. HAMILTON MERRITT, M.E., F.G.S., Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals.

WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.

JOSEHH BAWDEN, Lecturer on Mining Laws.

T L. WALKER, M.A., DR. ISAAC WOOD, M.A., Laboratory Demonstrators.

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY:

7. A Course of four years leading to the Degree of MINING ENGINEER, (MI.)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY and

ASSAYING is giuen.

8. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Foremen

and others interested in Mines and Minerals.

I
Lecturers are sent to any mining centre where a sufficient number of students is-

guaranteed, to conduct SHORT COURSES in Blowpipe Analysis, Chemistry, Mineralogy,

Geology, Prospecting and Mining. I

The different courses are made thoroughly practical by work in the well-equipped

Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be

open for work in Session 1894-5. Surveying is practised in the field during the warmer

months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, BTirsar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.
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^ liyou want

BAGS
FOR PACKING

^BESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

E^ry Quality and size in stock.

Specially strong: sewing: for heavy materials.

Lowest prices compatible with g:ood work.

We now supply most of the Mining: Companies, and those

wo have not boug:ht from us would find it to their advantag:e

tcdo so.

THE CAITADA JUTE COMFAITY (Ltd.)

17, 19 ^ 21 ST. MARTIN STREET,

MONTREAL.
THE G-^TES

ROCK AND ORE BREAKER

THE HIGHEST TYPE OF ROOK BREAKING MACHINERY!
The Gales Gyrator)- Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS,:CORNISH ROLLS, CONCENTRATORS
and all classes of MiNiNG MACHINERY.

Address for Catalogues GATES lEON WORKS,
^/''^I'- V ,^ ^. 50 P. South Clinton St.,

136 Liberty- St., New York. —

—

J7^*(^eenVicVorUs't?rix.nd^ CHICAGO, U.S.A.

FOR SALE

NEW AND SECOND-HAND

TOOLS, ETC.

The Property of the British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with 8-

carbons, core lifter, core barrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

I 30 h.p. Waterous Engine Go's Multitubular Boiler.

I Worthington Duplex Steam Pump, S^in- " SH^^- ^

5'"-

I do do do 4|iin. x 2^in. x 4111.

I Ingersoll Steam Hoist.

I Inclined .Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter sheaves, side

stopping levers, safety catches, two cages to carry

mine dumping cars, flexible steel winding rope

^in., etc., etc.

I Set Double Beam Wharf Weighing Scales, 230 x 43,

5ft. X 6ft., weighing up to four tons.

I Set Wharf Hopper Scales, weighing up to 3,600 lbs.

I Hardwicke Steam Pump.

I Ingersoll Air Compressor, I2in. x l8in.

I Compressed Air Receiver, 12ft. x ift. 6in.

I Pile Driver and Fittings complete, (monkey 1,600 lbs

weight.

3 3in. Seargeanl Drills and Tripods.

I 2'/z inch Eclipse Drill aiirl Tripod.

I Tunnel Column for ditto.

I No. 4 vSturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete.

I 12 h.p. Horizonal Engine, by Low, of Ottawa.

I Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.

I No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, I2in. guage,

constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, lin., i>^in., iXin-

1600ft. Iron Track Rails, 25 lbs to the yard.

10^4 Karats of Carbons for diamond drill, unused.

2900ft. ^in. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,

2in., l%\n., iX'n -
^i"-' P'P^ fittings, steam hose

—

miners' tools, fire bricks, building bricks, blacksmith's

coal, several end -dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,

screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and working

order, conveniently situated at the wharf of the British

Phosphate Co. Ltd., on the River du Lievre, nine miles

from Buckingham, Que.

Inspection invited and further information forwarded

upon application to

J. B. SMITH, Managrer,
British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.
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STAMPS

!

PHITCHAUD & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,

ffubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weights.

, RUBBER STAMPS FOR OFriGE WORK.

THE SHORT FAVORITE ROUTE

BETWEEN

Otta'wa and Montreal

STRAINS DAILY
EXCEPT SUN DAY. VT

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit,

r For tickets time tables and information, apply to nearest ticket

-agent of this company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PRES'T.

J. LANCELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners of

Gold, Silver, Lead, and
Copper Ores.

Bullion and AFgentifepous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works :

Electrolytic Copper Works:

NEWARK, N. J.

.luena Fe Sampling Works:

Agency, SABINAS COAHULLA,
Mexico.

IHE WOltllS 0.

Successors to Doty Engine Works Co., and

John Doty Engine Co., Ltd.

-iMEAio-tn'A.CTtrie.uits or-

ACHINERY
Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment

Prices and Estimates on Applicatio

BEllTRAxM ENGINE WORKS CO.

Bathurst and Niagrara Sts.,

TORONTO, CANADA.

BUTTERFIELD'S HiNGED PiPE ViS
MADE IN TJfO SIZES.

No. I Holds from o 'to 2>^ inch pipe.

No. 2 Holds from to inch pipe.

SliVSPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

fkinds of Taps.

-MANUFACTURED BY-

BTTTTEEFIELD Ss CO., EOC^ ISLAITD, F.

WIRE ROPE
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trani

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co., L
HAMILTON, CANADA.
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E. Hardman, S.B.
MINING ENGINEER,

Wo-va. Scro-fcic*..

n b« consulted on all matters pertaining to the professiori

Xb< :\<Jopinent and management of Gold Properties a specialty.

J .||hi.,illlih.>illliiMiilllri..iillli ill illlm.iilll llli ill illlKniilllii, .iillhh.iilk.

TO USERS OF THE DIAMOND DRILL. I

%)iainond Diill Bits set Promptly by an Effici-

ent Man All Work Guaranteed.

^5oit and Carbon Diamonds for sale. Same f
terms as New York. Prospecting with p-

American Diamond Drill at per
|^

foot or by the day. f
nCcsRae A Go., p-

OIT.-VWA. i

"<l|l»*«»f'^l|l'""'l|l»""l|l"""l|l'""'l|l""''l|l' I|l I|l I||i""i||i?"

CROSBY
SEAM. ENGINE. INDICATORS

Catalogues supplied which comprise other trust-

worthy instruments for the Conlrol, Regu-
lation and Economy of Steam.

Vf r.- 75/ CHAIG STREET, MOXTREAL, QUE

T. DONALD,
^issatjer and Mining Geologist,

156 St. James St., Montreal.

-c's and Assays of Ores, Fuels, Furnace Products,

r,-. etc., etc. Mines and Mining Properties

led and Valued.

C. CAMPBELL-JOHNSTON
|of Swansea, Indin, and the United States.)

ETALLURGIST, ASSAYER,
AND MINING ENGINEER.

r lies reported on. Alt assays undertaken. Fur-

;]d concentrating plants planned and erected.

T« -mcnt for ores given. Ores bought and sold. Box
4& ancouver, B.C.

T, D. LEDYARD,
I^ALEE IN MINES, &c.

57 COLBORNE STREET, TORONTO.

IRON ORES PARTICULARLY LOW IN PHOSPHORUS

jjl

jauR

IP. CII^iKIEL,
MNING : ENGINEER

^
I (Graduate, Academy of Mines, .Vxchen, Germany.)

ortson Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

E. E. BURLINCAME'S

ISStY OFFICE' o LABORATORY
Established In Colorado, 1S66. Samples by mall or

express will receive prompt and careful attention.

Gold & Silver Bullion «ir,"et' oV'&h'^e'i:
i.id:e::, 173S i 1733 LiTresce Z\., Seaver, Colo.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office nttd Residence :

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henkv De Q. Sewell, Dominion and Ontario Land Surveyor,
Mining Engineer, etc.. Port Arthur, Ont.,A. M. Inst. C.E.

LONDON representatives I

L.\NE G.\GGE & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the
States), Metallurgist, Mining Engineer, Vancouver, B.C.

9 Eis a e:] li

B

i

1

E

B IB iTI

HOME STUDY OF

MINE SURVEYING
I'o commence, students only
need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scranton, Pa.

LEDOUX & COMPANY,
9 CUflf St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By speciai permission of the Secretary of the
Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened
and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particularst

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

WYATT & SAARBACH,

Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.
^Near Hanover Square.)

de L. BEITEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLOOTT,
Consulting Mining Engineer & IVIetaHurgist

18 Broadway, New York City.

Cable Addretm : - - - " Kramolena."

Mines examined and reported on. Will act as perman nt or

pecial advising engineer of mining companies.

Special facilitieK for making working tests on ores

WM. HAMILTON MERRITT, F.G.S.

Associate Royal .School of Mines, &c.,

MINING ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties^

ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from>

the Royal School of Mines, London—Late Chemist

and Assayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
ARLINGTON PLACE, - TRURO, N .S

Ir^n, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,.

Asbestos, crude and manufactured. Phosphate, Mica,.

Plumbago, .Soapstone, &c.

MICHIGAN MINING SCHOOL.
A State School of iMining Engineering, located in the heart of the-

Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and 'I'echnical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and Field
Geology, etc. Has Summer Schools in Surveying, Shop-practice,
and Eield Geology. Laboratories, Shops and Stamp Mill well

equipped. Tuition free. For Catalogues apply to the Director
Houe:hton, Mich.

2518 &,2520 NoTRfipAME ST IS^ B/^Y ST.

BOOKS OF INTEREST
TO

Ens'ineors, Mechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS.
237 St. James St., MontreaL

ORFORD COPPER CO.,

Copper Smelters
Works at Constalsle's Hook, N.J., opposite New

Brighton, Staten Island. Copper Ore, Mattes, or Bul-
ion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing
Ores and Mattes.

SEIi3_. —
INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON,
Treasure G. A. LAND.^

OfRce 37 to 39 Wall Street, New York.

• T I R. E."PROOF .v'

ROOFIMC
ILLUSTRATED CATALOGUE FREE-

METALLIC ROOFING (0
A1ANUFACTUPCRS.TOROHTO
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H. H.FULLER I CO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

OLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S E,UBBER GOODS,

REEVESiWOOD SPLIT PTJLLEYS.

CORRESPONDENCE SOLICITED.

(P. O. Box 178. Shipments promptly and carefully attended to.

SEATTY & SOir,^, ]f

HOISTIN

ENGINES

mm
FOR

Mine!

AND

i\
Org!

Incline.

Hcrse-Power HoSsters,

Stone Derrick Iron,

Centrifugal Punt

-ptREDGES, DERRICKS, STEAM SHOVELS
i-f S1.SPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.
|

ANOrS M. THOM €0., MONTREi

-:coKi

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

SAVES YOU BUYING A $500.00 PUMP,

For the following uses:

For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Send for Catalogue and Price List GAUTH & CO., MONTREAL.

FOR MINING, ALL CLASSEI
tul
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Mr. Robert Archibald, C.E., M.E., the subject of this month's

ortrait, succeeded, about a year ago, Mr. James Baird, in the manage-

lent of the Joggins Colliery, operated by the Canada Coals and Railway

o., Ltd., in Cumberland County, Nova Scotia. Like many of our

[lining engineers, Mr. Archibald is a Scotchman, born and educated in

riasgow, where he also served his indenture as apprentice to a well

nown firm of civil and mining engineers. His first professional work

ms an engagement as surveyor and assistant manager at one of the

U|^t collieries near Motherwell, after which he was employed for some

years by the Summerlee and Mossend Iron and Steel Co., in the

itfied capacities of assistant manager, underground manager, and ulti-

lately manager. Then Mr. Archibald received the appointment

f assistant general manager to the Carron Company, Ltd., where

le acquired valuable experience and found full scope for his energy and

Ibilitv in the supervision of this important company's Scotch collieries,

pier to his present engagement with the Canada Coals and Railway

to. Ltd., he had been promoted to the position of manager of one of

he Carron Company's largest districts. Mr. Archibald's intimate ac-

uaintance with Scotch colliery practice is evidenced by many notable

provements and a rapidly increasing output at the Joggins Colliery.

As we go to press the Autumn meeting of the General Mining

ciation of the Province of Quebec is being held at Sherbrooke, the

ceedings opening in the Magog House on Wednesday evening, 26th

nstant. Among the papers to be presented we note : '"The Canadian

te Industry," by Mr. Harry Williams, Supt. of the Beaver Asbestos

. Ltd.: "Chromic Iron : its Composition and Uses," having particular

erence to the important new discoveries at Black Lake, Que., by Mr.

. T. Donald, M A , Montreal ;
" Repairs to Rock Drills," by Mr. A.

gster, of the Canadian Rand Drill Co., Sherbrooke. Mr. J. Burley

ith, M.E., is also down for a paper, the subject of which, however, is

announced. On Thursday the members will be the guests of

ident Blue, at the Capelton pyrites mines of the Eustis Mining Co.,

ere they will, after an inspection of the works, be entertained to

cheon. On Friday, party will leave by special train over the Quebec

tral Railway, visiting first the large quarries operated at Dudswell by

Dominion Lime and Marble Co. Ltd., and then at Black Lake, the

new workings of chromic iron which have caused some excitement in

district. By courtesy of the various managers, an opportunity will

be afforded for inspecting Quebec's great mining industry, the

"bestos mines of Thetford and Black Lake. Luncheon will be served

'~ the Club House at Black I^ke. In the evening, the Hon. W. B.

Q.C., M.P., President of H. M. Privy Council, will entertain the

members of the Association at his charming residence in Sherbrooke.

By arrangement, special rates have been provided, on the certificate plan,

with the Canada Atlantic, Grand Trunk, Canadian Pacific and Quebec

Central Railways. There is a likelihood of a large attendance and the

success of the gathering is assured.

The Ontario Mining Institute will hold its next meeting in the city

of Kingston, some time in January, under the auspices of the staff of the

new School of Mining.

In view of the very marked progress in the introduction and appli-

cation of coal getting machinery in Canada, some statistics from Illinois^

where machine mining has passed from the experimental and become

fixed and successful, will be of interest. The following comparative

table for the last six years shows the record of machine mining :—

•

Tons cut. Men
^'ear. Mines. Machines. Lump coal. employed.

1888 39 272 2,248,210 3,088

1889 35 235 2,346,713 3,439
1890 34 266 2,881,983 3,141

1891 34 241 2,423,080 3,005

1892 4« 300 3.002,893 3,646

1893 41 310 3.541,944 4.314

The total number of tons of all grades mined by machines during

the year 1893, 4,595,130 tons, or over 25 per cent, of the total pro-

duct of the State, and giving employment to 4,314 men. A record of

288 machines at 37 mines, shows that with an average force of 14 men,

operating 250 days, 15,193 tons have been produced on each machind

There are 22 other machines located at four other mines, which have

cut 219,504 tons ; the.se are at mines where coal is partly mined by hand.

Some particulars relating to Crabb's patent clip for endless rope

haulage in mines, &c., have reached us. It is described as the latest

and most efficient clip in the market, and does not damage the rope.

It is claimed to be cheap, simple and substantial in construction and

certain in action on rising and falling gradients; automatically attaching

and detaching itself at crosses, junctions and terminals ; it drags the

tub or waggon on the centre line ; recjuires no adjusting,- it being always

in position to receive the rope ; and can be adapted either to the top

bottom or side of the tub. The patentee is Mr. G. H. Crabb, of Bun-

ker Hill, Fence Houses, Durham, England.

Vancouver Island, with its rich resources in coal and iron, gives

promise at no distant date to become the centre of an important iron

smelting mdustry. Mr. J. P. Witherow, of Pittsburg, has been pushing

for the establishment of a works at Victoya, with the result that Alder-

man Ledingham has given notice of the following motion for an early

meeting of the City Council of that city :

—

"Whereas the raw materials for the manufacture of iron and steel have been

shown to exist in abundance and under favorable conditions for profitable manufacture

in Vancouver Island ;

"And whereas it would greatly increase the commercial importance of the city of

Victoria and would otherwise benefit the inhabitants thereof if a first-class plant for the

manufacture of iron and steel billets were to be established in or near the city ;

"And whereas the government of Canada is authorized by an Act passed on the

23rd day of July, 1894, to pay a bounty of $2 per ton on all pig iron made in Canada

from Canadian ore, a bounty of $2 per ton on all iron puddled bars made from such

pig iron, and a bounty of $2 per ton on all steel billets made in Canada from such

pig iron

;

"And whereas J. P. Witherow has undertaken to organize a company in London

with a capital stock of $3,000,000 for the purpose of establishing and operating such

a plant at some convenient point in British Columbia
;
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"Be it therefore resolved that if a company is organized with a capital of

$3,000,000, and at least half of such capital is subscribed for, and if the company shall

have expended to the satisfaction of the mayor and two persons to be nominated by

the City Council, the sum of $20,000 in acquiring a site and commencing to build'

a

plant in or near Victoria for the manufacture of iron and steel billets, with a capacity

of not less than 50,000 tons per annum, that the council will cause a by,-law to be sub-

mitted to the ratepayers to authorize the city to guarantee the interest at the rate of 5

per cent, per annum on the company's bonds to the extent of $1,000,000, for a period

of twenty years, such guaranteed bonds to be issued from time to lime as the work

progresses, and to be secured by a charge on the assets of the company and the bounties

available from the Canadian government, or otherwise to the satisfaction of the

council."

In the course of the discussion on the paper read by Professor

Clowes before the British Association, in which that gentleman describ-

his apparatus for detecting the presence of foul air in collieries, Dr.

Haldane, Oxford, gave the result of his observations on the effect of the

deleterious gases met with in coal mines upon human health. He said

that his own experiments, repeated on many different individuals, showed

conclusively that air containing as much as 20 per cent, of carbonic acid

could not be breathed even for a minute without serious consequences.

Even 5 per cent, of carbonic acid caused distress of both body and

iiiind, while any proportion higher than 10 per cent, produced distinctly

poisonous effects. He pointed out that the danger in mines often arises

from a deficiency of oxygen, or from the presence of poisonous gases

such as sulphuretted hydrogen and carbon monoxide, rather than from

the presence of carbonic acid.

will be understood that the writer is endeavouring to represent the con-

dition of things in what is generally thought of as the Florida phosphate
;

field, i e., the " hard rock " region. The pebble region, which, by the
j

way, is developing more satisfactorily than the rock phosphate, is sus- 1

ceptible of more systematic treatment ; but even here the necessity is
|

recognized for the greatest skill in selecting only here and there a pro- i

perty which may be profitably worked. After the usual primitive and
^

careless methods of effecting sales characteristic of a new mining region,,

have had time for teaching their costly lessons, it might be expected that the

financial results would be as good as the condition of demand and sup-

ply could possibly warrant. But there is general doubt as to whether

this condition has been realized. It is confidently asserted by producers

in the best position to judge that the price should be nearly double that

which is now realized, and further, that the foreign manufacturers, who

are the best customers for high grade phosphate rock, are perfectly will-

ing to pay this high price provided they can be assured that all must

pay it, and there is to be no great deviation in the price. The most

evident policy which suggests itself, that of combination, still seems

difficult to effect."

A new apparatus for concentrating sulphuric acid, which has been

invented by G. Siebert, consists of a flat, closed vessel, in an inclined

jposition, the bottom of which is terraced or stepped, with each step in-

clined backwards so as to form a shallow trough. The upper part of

the vessel has a dome for carrying off steam or vopors and the lower end

an outlet for the concentrated acid or liquid. At the upper face of the

vessel is an inlet surrounded at the outside with a basin and protected

internally by a screen, so that the liquid in the basin forms a hydraulic

joint. In one form of the apparatus each step or terrace has a metal

ridge or rib, which is shorter than the entire length of the step, so as to

leave at one end a gap for the passage of the liquid ;
and the gaps being

on the alternate sides in successive steps, the liquid traverses at each

step the whole length to and fro as it flows, step after step downwards.

The vessel is heated underneath.

In his review of the Florida phosphate industry in 1893, Dr. David

T. Day {Mineral Resources ofthe United States) says : "As is well known

reports have made the foreign consumers think of western Florida as a

smooth tract of phosphate, of which it was possible to state the

available tonnage by the cubic contents of that part of the

State obtained from the acreage multiplied by a theoretical depth. The

utter • recklessness of such a method is realized when it is understood

that the floor of the phosphate section is limestone rock, with an ex-

tremely irregular surface. At places the limestone outcrops ; at others

it is covered with still more irregular deposits of phosphate rock, clay

and sand. In one place the phosphate rock will be visible at the sur-

face, and a few feet away it is likely 10 be found covered with many feet

of barren sand or clay, or both. The rock must be sought, therefore,

above the pitted, often jagged, surface of the limestone, and below the

equally irregular piles of sand and clay. And even then the phosphate

boulders and pebbles must be separated from the sand and clay with

much labour and mechanical ingenuity, which has developed a system

of mining that is somewhat novel, and, therefore, requiring compara-

tively costly supervision to adapt it to the constantly changing details of

occurrence, even after expert and costly prospecting has defined the de-

fined the deposit. With the uncertainty as to the persistency of a given

deposit, the phosphate is not, as a rule, followed below water level. It

Mr. Titus Ulke, reporting to the United States Geological Surveyj

on the soapstone mine at Hewitt's, in North Carolina, says: "The^

mine is located on a hill side, from which the crude talc is lowered in

chute to a grinding mill having a capacity of from 8 to 10 tons per <i

of ten and a half hours. Most of the product is ground, but some block,

and pencil talc cut to order is also shipped. The blocks are usually 6

by 4 by I inch in size ; the pencil talc is cut to about 4 by ^ by ^
inch sizes. During 1893 the mill was running continuously for about

three months only. The pencil and block talc is shipped in cases ac-

cording to the amounts ordered ; the ground talc is packed in sacks of

220 pounds each. At the mill the crude talc is first passed through a

' rumble,' i.e., a rotary screen, 6 feet long by 4 feet in diameter, which

removes the dirt from the talc, and the dirt thus removed passes through

longitutional slits into a water spout which carries it away. The good

talc remaining in the rumble is dumped into a car, from which it is fed

into a buhrstone grinding mill. The ground material is then hoisted to

the floor above and emptied into a silk bolting cylinder. The bolted

talc is caught in a dust-collecting chamber, into which it is drawn by an

interposed centrifugal fan. The fine white ground talc is finally sent

to an automatic packer and filled into sacks, each holding 220 pounds.

Gouverneur, Saint Lawrence < 'ounty, New York, continues to

furnish the entire product of the fibrous variety of soapstone. This

mineral is used almost exclusively as a fifler in the manufacture of

medium grades of paper, a small amount being used in making dyna-

mite. The product in 1893 was 35,861 short tons, valued at .$403,436,

against 41,925 short tons, worth $472,485, in 1892. The year of largest

production was in 1891, when an output of 53,925 short tons, valued at

$493,068, was reported. At the beginning of 1893 prospects were

bright for a good year's business, and until the first of June the produc-

tion was about equal to that of the first five months of 1892. After the

first of June, however, the demand fell off, and while prices were fairly

well maintained, the amount of business for the rest of the year was

about 75 per cent, of that of the preceding year.

An American inventor has devised a machine for making gas for

illuminating purposes out of wood instead of coal. The machinery

is said to be very simple, consisting merely of a retort and purifyic

chamber, with a tank for holding the gas. It is claimed that t

machine can be used for domestic purposes, and that by attaching it

an ordinary cooking stove enough gas to last a day can be made by

fire necessary to do the cooking. We would rather not make any

marks about this machine. We have not seen it ourselves and we do:

know anybody who has.
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ONTARIO MINING INSTITUTE.

Federation Endorsed—The Nationalization of Miues—Ontario's Cement,

Brick and Building Material Production—Successful

Meeting of the new Ontario Institute.

The Ontario Mining Institute, organized in April last, held its first meeting for

the reading and discussion of papers in Toronto, on Wednesday and Thursday, 12th

and 13th September, and notwithstanding many drawbacks, notably the attractions of

" Fair " week and bad weather, was eminently successful. The sessions were held in

the commodious Private Bills Committee Room at the Parliament Buildings, kindly

placed at the disposal of the Institute by the Government. The proceedings opened

on Wednesday afternoon, Mr. James Conmee, of Port Arthur, President, in the chair.

There were present: Messrs. J. J.
Kingsmill, Q.C., Toronto; J. McAree, D.L S

Toronto ; A. Blue, Director of Mines, Toronto ; J. Bawden, Kingston ;
Prol. JNichol,

Kingston; T. D. Ledyard, Toronto; I. H. Chewitt, B.A. Sc., Toronto; Edgar J

Tarvis Toronto ; R. W. Prittie, Toronto ; Dr. A. P. Coleman, School of Practical

Science Toronto ; B. [. Townsend, Toronto ; J. M. Clarke, Toronto ; J. F. Latimer,

Toronto ; Dr. Burwash, School of Science, Toronto ; L. A. Morrison, Toronto

;

Fred W. Gray, Guelph, Ont. ; T. W. Gibson, Toronto; B. T. A. Bell, Ottawa, and

others.

Election of Members.

The following were elected members :

R. W. Leonard, C.E., Kingston,

F. Hille, M.E., Port Arthur,

J. N. Glidden, Sudbury,

Jas. McArthur, Sudbury,

J. F. Whilson, Toronto,

Henry Totten, Toronto,

A. Slaght, Waterford,

Fred W. Gray, Guelph,

James Pearson, Toronto,

Dr. Burwash, Toronto,

J. H. Chewitt, B.A. Sc., Toronto,

H. L. Hime, Toronto,

Alfred Willson, Toronto,

G. B. Kirkpatrick, Toronto,

Prof. C. Gordon Richardson, Toronto,

Aubrey White, Toronto.

Reports of Council.

The SECRETAV reported that in accordance with resolution passed at last meeting

he had issued a circular letter inviting all in any way interested in mining in Ontario

to become members, and that the response had been satisfactory. The membership

at date was about 70. ....
The treasurer submitted a statement of the affairs of the Association, showing

a balance on hand of $40.60, with a large number of subscriptions outstanding.

Mr. a. blue reported that the Committee appointed to consider the question

of a seal had approved of a design, but as Mr. Merritt, who had it, was out of town,

the matter had better stand until next u.eeting.

The Canadian Mining Institute.

Mr. B. T. a. BELL—At a meeling held in Sydney, Cape Breto^, on 12th July

last, the Mining Society of Nova Scotia and the General Mining Association of the

Province of Quebec resolved to federate into an organisation to be known as the

Canadian Mining Institute. A resolution was also adopted inviting the Ontario

Mining Institute to join in the federation, and asking that the president and a com-

mitttee of three members be appointed to act in conjunction with a similar comniittee

of each of the other organizations for the purpose of drafting a suitable constitution.

Mr. a. BLUE—What is the object of the federation?

Mr. B. T. a. bell—Mainly the publication of a volume of Transactions, which

would contain the papers read before all the societies in the organization. Such a

federation would also place the mining men in a stronger position in such matters as

Dominion legislation. I have therefore much pleasure in moving that the Ontario

Mining Institute is in favor of a federation of existing Canadian mining associations,

and that Messrs. J. J. Kingsmill, W. Hamilton Merritt, A. Blue and T. W. Gibson

be a committee to confer with the representatives of the Mining Society of Nova Scotia

and the General Mining Association of the Province of Quebec.

Mr. J.J. KINGSMILL—Is there any association in British Columbia?

Mr. B. T. a. bell—Not yet; but I understand an endeavor is now being

made by parties in Vancouver to organize.

Mr. B. J. TOWNSEND— I have just returned from British Columbia. Before

I left there was some talk of the formation of an association. I second the motion.

The Chairman then put the motion, which was carried unanimously.

Incorporation Postponed.

Mr. J. J. KINGSMILL submhted the following :

"The committee appointed to report upon the advisability of Incorporation beg

leave to report that until after the question of federation is settled it would not be ex-

pedient to incorporate."
(Sgd) J. J. Kingsmill.

J. M. Clarke,

This was agreed to.

Motion to Amend Constitution.

Mr. J. 1. KINGSMILL gave notice of motion to amend Sections 6 and 7 of the

Constitution" and By-Laws by providing for the appointment of two auditors and

defining their duties.

The meeting then adjourned.

EVENING SESSION.

The members met at eight o'clock, the President in the chair.

The Nationalization of the Mineral Domain of Ontario.

Mr. J. B.'^WDEN—This subject presents itself to the consideration of the people

of Ontario divested of much complexity which elsewhere surrounds it, such as the

dangers of interference with vested interests, of disturbance to the channels of trade

and' industry, and of burdens to be undertaken for the expropriation of private property.

The Province is the nominal, though not the beneficial, owner of one of the most

extensive mineral domains on the face of the globe, has no mining industry or trade

that by any possibility can be injuriously affected by the operation of mines by a Pro-

\'incial Department, and no vested interests belonging to individuals or to classes who
may demur from such standpoint to the assumption by the Government of new func-

tions. It is merely requisite to make the nominal an absolute ownership in order to

nationalize our mining property.

It is not proposed to discuss the grounds upon which the Provincial Government

have the right to operate mines. It is assumed that it is clothed with the legal right.

The expediency of making this right active for the benefit of the people of to-day and

of the centuries to come, will, it is hoped, not be disregarded by reason of any appear-

ance of socialism it may wear, or be condemned without investigation because of any

preconception as to what are the proper functions of government.

An advertisement of the Ontario Bureau of Mines published in an .•\merican

periodical calls attention to the fact that the mineral domain of the Province extends-

too miles in width and 1,000 miles in length. It is not stated that ninety-nine per

cent, of this area is mineralogically an unknown country ; that from the mines already

operated little beyond the mineral contents of an approximate one per cent. (l,ooo-

square miles) of the territory can be certified. It is not stated that in proportion to

the capital invested, mining has been less remunerative in Ontario than elsewhere— I

in great part due to lack of scientific knowledge, in part to long winters, magnificent
|

distances, and corresponding cost of supplies and transportation. The history of the i

Montreal Mining Co. is a record of the folly of selling large tracts to land jobbers,
I

who, by a pull on the Land Department obtained a patent right to induce the public
'

to invest in chances—in other words to run the lottery business under the guise of aa

investment in mineral property. Happily this state of things has been closed out. !

But it is to be feared that Government may be induced by sectional clamor to do in-

1

directly what it has declined to do directly. There is no reason why a solvent and

honest government should sell any property without knowledge of its value. It is a

violation of the great public trust committed to it, to offer valuable mines as premiums

for the mere chances of discovery. It is cheap literature from the dust heaps of ex-

ploded political economy, to say that it is not the business of Government to discover

mines. It is the duty of Government to know the most that can be practically learned

of the resources entrusted to its administration, and it should, therefore, know as fully

the value of a mineral range .is of a timber limit, or of an area of agricultural land.

Its knowledge should be intensive as well as extensive. The difference of cost in ob-

taining this knowledge as against the present system is no argument again.st the prin-

ciple, that the Government of a great Province like ours should not encourage

gambling in mining locations.

The operation of mines by the Government would seem to be expedient for the-

following reasons :

—

1. That until it is undertaken there will always be pressure upon the Crowiv

Lands Department to sell more mining land than there is an actual demand for, that

is " actual " as opposed to merely " speculative " demand. The function of the Crown.

Land Department to survey such land and give title will be debauched, as it has been

in time gone by for the purpose of enabling speculators to take advantage of the im-

moral cupidity of those who are ever ready to invest in hazardous chances; or for the-

purpose of enabling the buyers of such tracts to hold them against the anticipated de-

mand, and thus rob future citizens of the equal rights they should have with citizens of

to-day. The amount of money which has been turned from the lines of honest enter-

prise into this profitless channel is very great, and the consequent loss to the commun-

ity very large.

2. It is obvious that the price of Ontario mineral land, ranging from $2 to $3 an

acre, bears no relation whatever to its value. Where no mineral in paying quantity

exists on the location, the price is grossly excessive, and the purchase is generally I

abandoned, with the result that it is tri-ennially sold for taxes, bought by lawyers and I

real estate speculators to be again sold, and it thus furnishes a fund for taxes which I

are never expended on its improvement. The kind of land thus alienated from the I

Crown domain has, by its patent, not any title to nobility conferred upon it, but on thel

contrary, each parcel serves the rascally purpose of a lottery ticket, for bringing to the!

Government or municipalities, money to which these bodies have no moral right, and I

out of the pocket of citizens to whom the Government of the country owes the com-

mon duty of protection from fraud. On the other hand, where mineral exists in pay-

ing quantities, the low price fixed by the Crown bears no relation to the value of the-

property. The object of the mine owner is to get the greatest possible output with

the least possible expense, and by no method can he add to the original value of the

mine, except by that of inducing the public to build railroads and other facilities for

improving the value of the minerals. Crown timber land is occasionally sold for ten

times the price per acre of mineral land, but even this is a small price in comparison

with the value of an iron mine, for example, which within an area of 10 acres may

turn out one million tons of iron ore, the royalty on which, at a minimum charge of 10»

cents a ton, would be $100,000.

3. iDue regard for the development of the mineral wealth of Ontario require*

measures for the education and prosperity of a body of skilled miners, who should

have fair w.Tges, comfortable dwellings, means of obtaining provisions and clothing at

fair prices, and insurance for their families against loss of life and limb. There is-

nothing under the present conditions of mining enterprise which calls for any expendi-

ture on the part of the mine owner likely to benefit the locality of the mine. The-

hovels of miners in the vicinity of some Canadian mines are a disgrace to our so-called

mining enterprise. Food supplies are generally brought in from a distance, and near-

by gardening or farming meets with no encouragement. The population is migratory,,

and employment precarious—dependent quite as much, or more, on the financial

management of the concern as upon the supply of ore. As a consequence, mining

villages as they now exist in this country, and in the United States, furnish a strong.!

argument for the state ownership of mines, if the welfare of the laborer is, as it should

be, of more intrinsic value than the dividends of mining companies. If the enterprise

of this country shall be so enfranchised by law and endowed from the pulslic domaioj

that it shall be able to maintain that the right to a maximum dividend involves the|

subjection of the miner to the minimum of comfort, our political life will require to be'

reconstructed at no little expense, probably of blood as well as of treasure. The most

dangerous critics of the legislation of to-day are the .social forces growing daily ift

strength and intelligence.

4. The mineral domain of this Province cannot be safely given over to iron barons-

and silver kings, or great syndicates. The " writing on the wall " condemns all such'

proprietorship. Ii t'he mineral industry of the United States has ministered to the up-

building of great fortunes, to the enrichment of men who buy American _ senators like

hirelings—men whose patriotism so nerves them that they turn not a hair while their

mills roll out rotten steel for the nation's steel-clad cruisers— all this comes, nol from

the incorrigible corruption of human nature, but from a system of administration of

state lands essentially corrupt and vicious. J
What are a century or two in the life of a nation? If American enterprise has

gained a present empirical success by the disregard of every duty owed from the legis-

lators and administrators of to-day to the citizens of the future, there are not wanting

those among her sons who condemn the gross breaches of trust, the shameless brazen

fraud and corruption of state and federal legislatures in dealing with the public lands.

It becomes those who would see planted in this country the foundations of a higher

civilization and more durable progress than any existing in the United States, to in-

vestigate the all-important subject of the best system of administration of the resources-

of the Crown domain for the benefit of the people of this Province.
jj

5. One condition has followed the developmeat of the iron mines of Minnesota

and Wisconsin, and in some degree the exploration for minerals in Ontario, which wilk

I



I

THE CANADIAN MINING REVIEW. 11$

niretily affect, as a growing evil, mining enterprises as now conducted in the western
d northern districts in this I'rovince, and that is, the rapid destruction of the forest,

le construction of the Canadian Pacific Railway was attended with no protection of
e foiesl in the public interest, with the inevitable result of the destruction of an en-
nious area of timber between the Ottawa River and Kat Portage. The residue
ihin ten miles or more of the road is for the most part of little intrinsic value save as
faxjtection to future grow th and the possible re-foresting of portions of the burnt area,

lis gives the small timber which the prospector and miner will destroy by the square
igae for every camp fire, an extraneous but not inconsiderable value. No act of
e«ter folly could I* perpetrated than to allow prospectors to roam over the silent

igues of virgin forest w hich yet grow like islands in many of the rocky wastes of
lander Bay and other districts,—each prospector necessarily the means of spreading
e fer and wide, irresponsible and unwatched, unpunished for criminal negligence
d tolerated as a necessary, and perhaps, welcome evil, with a degree of fatalism

in to imbecility. Not protect our forests against wholesale arson ? Has it come to

is, that we say this cannot be done ?

Prof. Coleman's description, in recent issues of the Globe newspaper, of his own
periences while on a survey for the Government, the recent extensive forest fires in

isconsin and Minnesota, and the great destruction of timber which has followed
jjecting " operations in Eastern. Ontario, are warnings which should not be

"ly considered. It must he. kept in mind that there is no measure to the calamity
incur by the neglect of safeguards against the destruction of the forest. It is neither
possible nor improbable that the Minnesota horrors of this year may be visited on
is Province with tenfold fury as the natural consequence of prospectors' camp fires.

6. The scientific and economical extraction of ores under Government manage-
will afford supplies for all metallurgical industries required, or capable of being

fofiubly maintained, in this countr)-, and there is no doubt that ores can in many
Ues be profitably sold, and yet at prices which will offer bounties to the home metal
nufacturer. The extensive use of lead pipe and of other manufactures of lead,

lord a good home market which should be supplied from native sources, but which is

J)t
likely to be so for a long time to come, while pig lead cannot be purchased as

eaply here as in the United States. In view of the wide distribution of lead-bearing
some also rich in silver, in various parts of the Province, there is ample reason

an effort should be made to develop and mine them. The growing demand for

pper for electric purposes, and the presence of the ore in various forms in the Lake
perior district are facts which, under ordinary circumstances, would concur to pro-

mining enterprise. We are confronted by the fact that powerful corporations
I the copper market, and that there never was a lime when there existed so little

ragement to the private investor to enter into copper mining enterprise as is the
to-day. The Provincial Government have it in their power to enter into such en-
ises with an entire free-lom from risks and expenses from which no individual

vestor is safe. The cost of promoting companies and raising the capital required is

zzlly one-third, or 33 per cent. The individual is never safe against the misrepre-
tation of promoters, whereas the Government can employ permanently the most

I exf)erts and competent engineers, and in their permanent employment secure a
nlee of fidelity. The Government will have in its domain the most ample choice

location and the uttermost exemption from the influence of self-interest in its opera-
and may under these favorable conditions put copper, lead and other ores into
arket at prices which will ensure the establishment of great metallurgical indus-

^in this Province. Last Session, $25,000 a year for 5 years was voted to enable
iron smelter to get his ore as cheap as in the United States. This money is as
"y to go into into the pxjckets of speculators as into those of the mine owner or
Iter. It would keep 2^ men employed the year round at the iron mines in

under Bay district, and a similar number in Frontenac or Hastings, whose output
"Id be 25,000 tons of ore or the entire amount of the bounty. Now if the Govern-

t could sell a good 50 per cent, ore at $i a ton, no better aid could be offered to
who would engage in smelting enterprise.

_
7. The acquisition of a large yearly revenue by the development and operation

silver, and especially of gold mines, l)ecomes a necessity in the presence of the ever
rring and justifiable demands upon the Government for money for works of per-
nt utility, and for our rapidly growing educational requirements. Their opera-
by individuals or corporations will bring in no such results. In fact it is quite
'ble and extremely probable that mining companies will, under the present state

things, be organized to work frontier properties whose royalties and other returns
scarce pay the expense ot collection together with llu necessary Provincial ex-

, whose machinery will be brought in duty free, whose agricultural supplies will
rily l)e brought in from the United States, whose laborers will be chiefly

-gners, whose earnings and savings will benefit the United States alone, where
enriched mine owners will also spend their dividends. With more or less modi-
tion, this is likely to be the case with the greater part of the gold mining property
the Rainy River and Thunder Bay districts. I am well aware there are doctrinaires
t professors, as well as brokers and commission agents, who will tell us that this

"e of things will enrich the country and that to hinder it will violate the principles
political economy. By all means then let us have instead another system of
iomy, under which this commonwealth of Ontario shall build the best school houses
raise the best men on this planet, with the help of the revenue to be won from the
lie mines.

The following draft of a bill for the establishment of a Department of Mines, and
various provisions respecting the management of public mines, are presented as
estive merely, and not by any means as comprehensive of all the legislation re-

ed by the policy proposed :

—

BILL.
Act to establish a Department of Mines for the administration and management of

the mineral property of the Province.

Her Majesty by and with the consent of the Legislature of the Province of Ontario
"ts as follows :

CLAUSES REI.ATINU TO THE DEPART.MENT OF MINES.

1. No lease or sale shall hereafter be made of any mining location or of the right
mine in the public lands.

2. There shall be a Department of Mines under the control of the Commissioner
« Mines, who shall be a member of the Executive Council of Ontario.

3. The Department of Mines shall be composed of the said Commissioner and an
visory Board <-f four mining engineers with a Financial Director, whose duty shall

Be to employ competent surveyors, explorers, mining captains and workmen for the
piblic mines ; to direct where such mines shall be opened and worked ; to purchase
achiner)', mining equipment, supplies for miners, erect buildings, and engage in
wery undertaking requisite for the successful working of any mine ; to operate diamond
Aills for exploratory purposes ; to conduct any works for the dressing and concentra-
tton of ores, and for the reduction of gold and silver, and to sell such ores other than
uose of gold and silver at such times and at such prices as may be fixed by the
lieutenant-Governor in Council.

3- The sale of gold and silver bullion shall be made during the session of Parlia-
ent upon the report of the Commissioner of Mines as to the value thereof.

4. The Department shall erect and manage such works for milling, roasting, con-
centrating, and otherwise treating and smelting gold and siJver ores as may be found
expedient, having regard in such erection to facilities for private n\ining undertakings

on such terms as may be just.

5. The Mining Engineers who shall with a Financial Director compose the said

Advisory Board, shall be appointed by the Lieutenant-Governor in Council after-

investigation as to their fitness and special experience, and one such mining engineer

shall be appointed to the charge of the following lour divisions of mining operations

respectiveiy, viz. : Gold mines, silver and lead niines, copper and nickel mines, iron

mines.

6. There shall be borrowed on the credit of the Province the sum of one million

of dollars, which shall with any premium thereon constitute the Ontario Mining Fund,
the repayment of which with interest shall be a charge upon the profits from the Pro-
vincial mines, to be paid in such manner and at such times as may be ordered by the-

Lieutenant-Governor in Council.

7. The management and investment of said fund, payments therefrom for all

mining works, salaries and wages, and the disposal of accretions from sales and profits-

shall be under the charge of the Financial Director of the Department, but sub ect to-

the control of the Commissioner and the engineering members of the Advisory Board.

And the Financial Director shall prepare a yearly statement of the condition of the
mining fund and of the receipts and expenditures of the Department for submission to-

the Legislature with the report of the Commissioner.
8. Rules for the order of business in the Department of Mines, for the manage-

ment of expenditures and for the audit of accounts, shall be submitted for the approval

of the Lieutenant-tiovernor in Coiincil, and on such approval shall have the force of
statutory enactment.

9. Two per cent, of the mining fund shall be set apart as a reserve for the insur-

ance of miners and workmen while engaged in Provincial mines against loss of life^

illness or bodily injury, and every miner and workman shall pay out of his wages such
weekly per centage as may be found requisite for securing to the family of such miner
or workman insurance in case of death, illness or accident.

10. The Department may accept the surrender to the Crown of any land hereto-

fore sold as mineral land on repayment by the Crown of the purchase money paid-

therefor with cost of survey, and may purchase any mining locations at tax sale. But
the expenditure under this provision shall not exceed the sum of $50,000.

CLAUSES RELATING TO THE MANAGEMENT OF PROVINCIAL MINES.

1 1. No quantity in excess of 50,000 tons of iron ore shall be exported in any year,,

and iron mining operations shall be so conducted that not more than two years' con-

sumptfon for the furnaces of Ontario and Quebec shall be kept in stock.

12. No miner who is not a literate person, an adult, a subject of Her Majesty by
birth or naturalization, and a resident of Ontario for one year preceding his engage-

ment shall be employed in any of the public mines, but this shall not apply to Indians-

belonging to any reservation in the Province. No youth under l6 years of age shall,

be employed at any work under or above ground.

13. Miners, while engaged in the public mines, their wives and families, shall

be afforded the means of procuring groceries, provisions and necessary clothing at an.

advance of 2^ per cent, on the cost thereof laid down at the miner's dwellings, and
no officer or workmen engaged in any public mine shall sell goods on his own account

or for other persons, to any miner or other workmen in the public niines, on pain of

dismissal; but nothing herein contained shall prevent the miners from carrying on a

co-operative store for the supply of all kinds of commodities except ales, wines and
spirituous liquors.

14. No license shall be granted for the sale of ales, wines and spirituous liquors-

in any part of the districts of Thundes Bay, Algoma, Rainy River and Nippissing,

not under municipal organization, or in any municipality here after to be organized,

in which any public mine is operated at the date of such organization.

15. Allotments of land not exceeding forty acres shall be leased in perpetuity to-

miners and workmen on condition of cultivation and at nominal rentals. Allotments-

shall l)e made with due regard to the quantity of land available for the use of the-

miners and workmen at any mine.

In conclusion, let me emphasize the following matters for consideration :

—

1. The enormous waste of capital in the organization of mining enterprises under

the present system.

2. The losses incurred by mining enterprises through the lack of skill of inining

engineers anil miners and through financial stringency and mismanagement.

3. The wretched condition of miners, owing to the precarious and irregular

method of conducting mining operations in this Province and the lack of insurance

provision for loss of life, or bodily injury or sickness.

4. The certain destruction of large areas of timber under the present system.

5. The great revenue which may be gained to the Province by well directed min-

ing operations in gold and silver mines, and the necessity for this revenue to meet the

growing demands of our educational system and other requirements of advancing

civilization.

6. The incalculable importance of affording to smelters and manufacturers of
metals, a cheap and steady supply of raw material, such as, iron, copper, nickel and
lead ores, at prices which, while affording a moderate profit to the Province, will

practically extend a bounty to smelters.

Note—The reporters having published that the foregoing paper advocated the

operation of public mines by day labor, and with the object of providing employment
rather than of making a profit out of the industry : it is hardly necessary to say that

I hold no such opinion, but the explanation is due that by "a moderate profit to the

Province," I mean not less than ten per cent. Mining profits, frequently large, are-

generally anticipated by the prospector and broker to such a degree that a 25 per cent,

dividend-paying mine would return 50 per cent, but for the price paid for its discov-

ery and the cost of raising working capital. If iron, copper and nickel ores shall be '

economically mined and offered to smelters at a profit of merely 10 per cent, the result

will transcend the influence of tariffs or direct bounties for manufacture. The views

of President Cleveland on the value of cheap raw materials to manufacturers have no
need of advocacy, as they are self-evident truths. To prevent other misconception,

let me add that while the acquisition of a net yearly public revenue of ten millions of
dollars from gold, silver and other mines seems to be quite practicable, there will be
always less danger of excessive expansion of the mineral industry, and the creation of

a too powerful mining interest under the system proposed than under private owner-

ship. Once the Government enters upon the usufructuary ownership of the public

mineral domain there will be less danger of the mining interest owning the legislature

than now. There is no security given us that the existing legislation relating to min-

ing land will be permanent. Once the public get a taste of the advantages of a large

revenue from mines, it is not likely they will destroy its source by turning it over to

private ownership.
The following extract from the advertisement above referred to of the Ontario-

Bureau of Mines, is from the advertising pages of Mineral Industry, published by the

New York Engineering and MiningJournal. Although " further information " to be
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had from the Department is also advertised, there is nothing to indicate in the adver-

tisemant that " sale " and " right of purchase " carry with either only a conditional

fee simple :—
.

" Ontario's ?reat mineral fields; an extent of 100,000 square miles. Prospectors,

miners and capitalists are invited to the great mineral fields of Ontario, in Canada.

The most promising ground on the continent for exploration and investment. The

Province of Ontario has a mineral bearing belt 100 miles in breadth by 1,000 miles in

length, lying north of the great lakes from the St. Lawaence and Ottawa rivers to the

Lake of the Woods. Nickel, iron, antimony, apatite, mica, copper, gold, galena, acti-

nolite, talc, cobalt, silver, zinc, asbestos, plumbago, etc. Thousands of square miles

of virgin ground for the prospector in the niinaral bearing formations, more easily

reached by lake or railway than any other mineral district of the continent. Import-

-ant discoveries made every season. Careful and intelligent exploration amply

rewarded. The attention of miners and capitalists in .\merica and Europe is invited.

Mineral lands are sold by the Government at $2 to $3.50 per acre, or leased with

right of purchase at from 60 cents to $1 per acre first year, and 15 to 25 cents for

;subsequent years. The first year's rental allowed as part of the purchase money."

DISCUSSION.

Dr. a. p. COLEMAN remarked that the paper contained the most revolution-

.ary set of ideas he had heard given in a public way for a long time. There were cases

in Saxony, Norway and elsewhere, of mines being worked by the state, the object

being more to ensure employment for workmen than to make a profit. He was not

aware that any of these mines were now earning a dividend. His own inclinations

were towards individualism, while the paper certainly looked a good deal like com-

munism. Communism, however, might not be a bad thing in itself, and the tendency

of modern legislation was certainly in that direction. There were some of the ideas in

the paper, such as the prevention of private enterprise, which struck him as being ob-

jectionable, and he should like time for consideration before expressing a full opinion

upon it.

Mr. a. blue said there undoubtedly was an air of communism about the

paper, but he was not sure that it was any the worse because of that. He doubted,

however, whether any government could get efficient labor out of the large number of

men who would doubtless be employed in the future in the mining industry of Ontario.

What government could manage 100,000 or 500,000 men so employed, with any hope

of securing proper service ? The existence of so vast a body of voters dependent on

•the goodwill of the Government would constitute a serious menace to the liberties of

the country. Under such circumstances a government would be able to practically

perpetuate itself in office by reason of the influence it could bring to bear upon the men
in its employ. All the evils of centralization on a gigantic scale would be the result

upon the adoption of the plan Mr. Bawden proposed. In his opinion the chief, ir not

the only, method by which a government can properly aid an industry, is by giving

those engaged in it information.

Mr. JAMES CONMEE thought it was sound doctrine that the less people were

governed the better they were governed. There were certain evils which the paper

just read had only disclosed : waste of energy, misdirection of capital, etc. , but he did

not agree that Mr. Bawden had proposed the only remedy. There were others. He
was not prepared to ?ee so much power placed in the hands of any set of men, no

matter what their politics might be. They had had Curran bridges—they might have

Curran mines. (Laughter.)

Mr. B. T. A. BELL suggested that as the puper covered a good deal of ground,

it would be better if the discussion upon it was adjourned until next meeting, when
members would be more fully prepared.

Mr. T. W. GIBSON expressed his preference for individualism as opposed to

communism. If the incentive to enterprise, industry and thrift which enlightened

self-interest supplied, were taken away, what were they going to substitute ? Men
engaged in mining, as in any other occupation, in the hope of profit, and all the im-

mense development which had taken place in the mineral industry of Great Britain,

the United States and other countries had been the fruit of striving for gain. He
feared that government control and initiative would prove far less effective in securing

progress than private effort had been.

It being agreed to adjourn the discussion, Mr. Bawden briefly replied to the ob-

jections raised to his paper, after which a vote of thanks was passed to him for the

same.

to recognize the workers in clay and lime as fellow-miners. I think it will not be hard

to show, however, that these very common minerals possess a value not in any degree

inferior to the metals, and that they are deserving of much greater attention than they
,

have yet received in this country, at the hands of moneyed men, and men of the best i

technical training in the mineral industries. But let it be premi3ed, that in this paper

'

lime (using the term in its colloquial sense) will be dealt with only as material for the

production of cements.

As to the extent and growth of the industries, information is afforded by the

census reports of the Dominion Government. But for comparative records we can

only go back to 1881 ; no account was taken of cements in the Censuses preceding the
!

one for that year, and the earlier statistics of the brick industry are of no use in showing I

its growth.
]

The statistics of the two industries in Canada and the Province of Ontario respect-

'

ively, are given in the following table for the years 1880 and 1890 :

—

The Utility and Value of Some Common Minerals.

Mr. A. BLUE—Five or six years ago a young man came to this city from one of our

finished country villages to seek an occupation which might afford larger scope for his

-energiesthan the little annex farm at home appeared topromise. He took counsel with one
or two friends, and after the merits of a number of projects were discussed, the general

conclusion was reached that no business was as sure or safe as one which undertook
to supply the common and everyday wants of the people. Food, clothing, and
shelter, are necessaries of life, and whatever else man in a civilized state may do with-

out, he cannot, or will not, dispense with these. Our young man had been a pro-

•ducer of foods on a small scale, and naturally he inclined to keep on in that line of

business. But his heart was set on a specialty, and so he decided to establish a dairy

farm and supply the city with milk. He reasoned in this way: - "Every family in

the city wants milk, and wants it every day. Being a cheap and nutritive food, and,

for children especially, an almost complete diet; many people will buy as much as they

require, and the poorer classes as much as they can afford. I am therelore sure of

-customers if I can supply a good, wholesome article, and the cash will come in as the

milk goes out." This young man was wise enough to learn his trade in a well man-
aged dairy before starting on his own account ; but it was only a matter of a few
months, and he began right. To-day he sells in the city the milk of nearly 150 cows,

he has one of the cleanest and best equipped dairies in the province, and he is worth

325,000.
The story illustrates the wisdom of selecting a business that deals with the steady

wants of the people, and while intelligence and diligence cannot be dispensed with in

any calling, it is worth a good deal to remember that progress is always easiest along
the lines of least resistance. Under some circumstances a business runs itself, to use

.a common phrase ; under others it requires a vast expenditure of force and oil, and
often then it fails. But many persons are so constituted that they have no pleasure in

what are called the meaner pursuits of life. Nothing has a charm for them but to un-
dertake the difficult or the impossible, wherein to succeed is glory and perchance
a. fortune, and wherein to fail is loss and disappointment without it may be, a com-
pensating grain of gathered wisdom.

The two most abundant minerals in this country are clay and lime, and they are
likewise among the most useful. They furnish the raw material too for mineral in-

-dustries of the first importance, in which a large amount of capital and many laborers
are employed. Yet in the vulgar opinion, clay and lime are not worthy of being
•called minerals, and the seekers after gold, silver, copper, nickel and iron would scorn

Canada. Ontario.

1880 1890 1880 1890

Cement :

No. establishments. . .

.

9 19 3

Hands employed "5 243 29 128

$38,151 $85,960 $7,000 $39,245

91,658 25I-I75 29,200 153.400
Brick and Tile :

No. establishments. . .

.

560 697 400 463

4,129 6,737 2,768 3,791

$608,690 $1,428,489 $405,311 $797,257

Value of product 1,541,892 3,584,713 971,158 2,154,152

Iff

IB,
a

ilia

The noticeable feature in these statistics is the large share Ontario claims in the

progress of the ten years. Ten new cement establishments were added, and all but
|

one are credited to Ontario. The numi er of hands employed by the industry increas-

ed by 128, and all but 29 are returned for Ontario works. The amount paid for wages I

was greater in 1890 than in 1880, by $47,809, and two-thirds of it was earned in
'

Ontario. The increase in the value of product was $159,517, and three-fourths of it

belonged to Ontario. The progress of our Province in the manufacture of brick and

tile was less conspicuous in the decade, although in number of works, employees,

wages and value of output, she exceeds all the other provinces combined. In the in-

crease of works from 1880 to 1890, her share was 63 out of 137 ; of workmen era-

ployed it was 1,023 oi^i' of 2,608; of wages paid for labor it was $391,946 out of I

$819,799, and of value of articles produced it was $1,182,994 out of $2,042,821.

But assuming the absolute accuracy of the figures, there is one aspect of them I

which arrests attention, viz : the relativity of the cost of labor to the value of product I

in Ontario and the other provinces. For the whole Dominion, in 1880, the ratio
, of I

labor to product was I : 2.53, and in 1890 it was I : 2.50—a proportion which every-

one would be disposed to accept as likely. For Ontario, however, the ratios of

labor to product were i : 2.40 and I : 2.70 for the former and latter years respectively^ I

while for the other provinces they were I : 2.95 and I : 2.27. The use of irnproved,!

machinery would account for this disparity to some extent, although not wholly. So
[

also would fluctuations in the price or the efficiency of labor. The latter cause can be

dismissed as improbable, in view of the proximity of the provinces ; and while the

former might flatter our vanity, it would, in view of all the circumstances, be fatuous. I

to claim for it more than a very modest share of potency in the radical disturbance of

ratios. The real cause will probably be found in the different scales of values adopted,

in different parts of the country, and it is to be regretted that in the Census enumera-

tions account was not taken of quantity as well as of value.

In the statistics collected by the Bureau of Mines last year, the manufacturers of I

cement in Ontario, gave the value of their product as $127,415, while the number of I

workmen they employed was 224, and the amount of wages paid for labor $60,208.
[

Their product included 74,353 barrels of natural rock and 31,924 barrels of Portland

cement. In 1890 there was no Portland cement made in our province ; yet the value I

of cement manufactured that year according to the census was greater than last year
|

by $25,985, while the number ot workmen employed was less by 96, and the wages

paid for labor less by $20,963. Had we the output for the Census year in quantity,

the cause of the discrepancy would more clearly appear. The Bureau's returns of

brick and tile for 1893 are also much lower in value than those of the census for 1890, 1

but this is no doubt due to the fact that the financial stringency of last year caused

many works to close down early in the season, while others were idle the whole year.

The number of men employed was 2,874, the amount paid for wages $531,686, and

the value of product $1,339,873—the ratio of labor to product being i : 2.52.

It has been shown that on the basis of values the manufacture of cement in Canada

increased from $91,658 in 1880 to $251,175 in 1890. The whole of this product was

consumed in the country, but it was far from supplying our needs. In the fiscal year

1880-1 we imported hydraulic, Roman and Portland cements to the value of $53,765,

and in 1890-1 to the value of $313,690. But since the fiscal year 1 886- 7 the Trades

Tables give us the quantity as well as the value of cements imported, and they show

that the demand has been largely on the increase. The following table gives our im-

,

ports of Portland and Roman cements for each of the seven fiscal years 1886-93, the;.!

great bulk of which was the Portland variety :

—

YEAR. BARRELS. $
1886- 7 102,750 148,054

1887-8 122,402 177.158
1888-9 122,273 179.406

1889-90 192,322 313,572
1 890- 1 183,728 304,648
1891- 2 187,233 281,553

1892-3 229,492 316,179

The total importation in the seven years was 1,140,200 barrels, valued in the

T^-ade Tables at $1,720,570; but to this should be added the $455,445 of Customs

dues paid to the Government, the costs of freight and insurance and the profits of im-

i I
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irters, in reckoning the price paid by tlie consumers—an a^^gregate of not less than
250,cxx). In these seven years the increase in quantity was 123 per cent., and in

lue 113 per cent. But a more strilcing evidence of the growing demand is afforded

a comparison of the imports of Portland and Roman cements for 1880-81 and
92-93. In the former year their value was only $45,646, and in the latter it was
16,179, being an increase of nearly 6chd per cent, in twelve years. This is a rate

It jserhaps has not been equalled in any other article of Canadian importation,

hal is the secret of it, and is the demand likely to be maintained ?

The answer to these questions may be summed up in a very significant term of
modern usuage on this continent, viz., good roads. The setting in of the era of
roads in this counrry, as well as in the United States, does not date back ten

us, but in that short period much has been learned on the subject, and the street

lesr is now as much of a specialist and quite as useful in his way as the military

leer or the mining engineer. The Roman roads of Europe, which have lasted out
traffic of two thousand years, have taught him the invaluable lesson that the Only

e way to make a good road is to lay a good and strong foundation. But instead of

ng stone material, as the Romans did in constructing their great military roads, he
Is adopted the concrete used by them in the construction of temples and other public

iildings, some of whose walls have been standing 2,400 years. The great dome built

;

Agrippa, the friend of Augustus, "the immortal monument of the Pantheon," as

pbbon described it—now the church of Santa Maria della Rotonda— is an edifice in

increte, and though ravaged by fire and assaulted by the lluns and Goths, it is still

'act after more than 1,900 years. Concrete is the street engineer's material for street

jilding, and his chief reliance in the making of it is not Roman or any other kind
"natural cement, but the stronger and more durable Portland. In Toronto during

e last five years not less than 150,000 barrels of cement have been used in making
ncrete for street construction, and of this quantity Mr. Rust tells me that not more
lan 4,000 barrels have been the native hydraulic cement. " Up to the last year or

>o,
" he says, " it was all imported Portland cement from Europe." In other towns

id cities of the Dominion cement is also being used in steadily increasing quantities

building sewers and streets, and the results are so uniformly good that the material

iniiscs to grow steadily in favor. It is almost certain then that for many years yet

J

come the demand for Portland cement will continue as experience proves the utility

td jjermanency of the concrete roadbed.

But w hy should we remain dependent on foreign sources of supply for Portland

ment .•' NVe have in Ontario abundance of raw material for producing it^ In scores
' localities beds of white shell marl of large extent and excellent quality are found,

me of them at the bottom of lakes in which myriads of fresh water shells yet survive,
-

i to the thickness of the deposit as one generation follows another, others of

lem on the sites of lakes long ago filled up with peaty mould or drained by continual

lions. This marl, if unmixed with sand, clay, peat, or other matter of mineral
vegetable origin, is almost pure carbonate of lime, and furnishes the principal
" rial for the manufacture of I'ortland cement. The necessary proportion oT clay is

Iter of experiment, but in all cases the purer and more uniform the quality of the

1, the easier it is to get a right mixture. Our manufacturers in Ontario have ac-

their experience slowly and dearly.

Mr. Rathbun told me that it cost him five years of testing, with the aid of a

ist, before he was convinced that it would be safe to start his works. Mr.
hart also told me that it cost his company several thousands of dollars, a visit to

le of the best Portland cement works in England—where he was admitted as a

Lecial favor—and the service of two experts in the construction of a suitable plant,

pfore they could produce a commercial article. But the Rathbun ("ompany and the

Men Sound Company have succeeded, and during the last two years they have been
Mducing a Portland cement which satisfies every requirement.

Mr. C. H. Rust, Deputy City Engineer of Toronto, makes this statement con-

aing it, in a letter which I have just reteived from him :

"Since 1892 we have used a quantity of Portland cement made by the Rathbun
1, at N'apanee mills, and by the Owen Sound Co. at .Shallow Lake. Both these

kinds are quite equal to the majority of the imported cements, and no doubt, when
nr facilities for manufacturing are increased nearly all the cement used in this city

nl be of home manufacture."

The Owen Sound Co. has recently had the misfortune to lo.se its mill by fire, but

understood that a new one is in course of erection. The company has a large

(^ly of raw material alongside of the works, suitable c .;y for mixing being found

limediately below the marl, and doubtless the capacity of the new mill will be made
l^eet the growing requirements of the trade.

The only other Portland cement works in the Province are .at Marlbank in the

ibnty of Hastings. The site was chosen because of its nearness to a very large de-

l^t of marl ; but although English capital was put into the business, and presumably
iielish experience also, the enterprise had to pass through the usual ordeal of disap-

Dtment and delay before a successful beginning was made.
' The output of those three mills last year was 31,924 barrels, but one of them did

al -Start until late in the season, and another worked only half the year. Had their

ipacity been six times as great they could hardly have supplied the quantity of Port-

ed cement imported by Canada during the fiscal year 1892-3, and obviously there-

Ss there is ample room for home manufacture to grow. With raw material so abun-

l and accessible, and with capital seeking new channels of investment, and labor

ing employment, why should we not produce in the country all the Portland

ent that our market requires. An article of uniform quality will always be in

est by customers, and with care on the part of the manufacturer there is no reason

he should not be successful in supplying a distinct brand. But as long as we are

ndent on foreign makers we cannot hope to be supplied with cenient of uniform
ity, for where large orders have to b« filled it is the common practice even of large

1 owners to buy lots from other manufp.cturers and so make a prompt shipment.

result is that there are as many brands as makers, and with cements of different

Hties, some quick setting and some slow setting, it is hardly possible to make a

•rate concrete. This is a risk which may easily be avoided if orders are placed at

e, with the home manufacturer, and the good results obtained from our Ontario

ents are no doubt due to the fact that orders are honestly made up, each manufac-
^er being jealous of his own reputation.

As regards the products of clay, it is not necessary that much should be said,

ing the various articles of common and pressed bricks, terracotta, tile, sewer pipe,

pottery, the number of men employed in their manufacture in Ontario last year

3,109, with earnings of $601,686. The aggregate value of their products was

,684,873, or more than one-fourth of all the mineral products of the Province in the

e year. This fact alone suffices to prove the importance of our clay industries
;

it is obvious that they are capable of greater development. The manufacture of

d brick and terra cotta began here only five years ago, and last year, in spite of

collapse in the building trade, the value of the output of six works was $217,373.
ve employment to 224 workmen and paid them wages to the amount of $80,686.
improvement already noticealile in the architecture of our cities as a consequence

e use of pressed brick and terra cotta is bringing this material fast into favor, and
ay be said that the earth affords no better building material than a properly burnt

k, and none which so readily lends itself to the production of handsome architec-

tural effects. In the strong and fine-textured shales of our Hudson river and Medina-
formations, conveniently situated and easily quarried, Ontario is favored above most
Provinces and States in America.

The same shales are also found to be suitable for the manufacture of sewer pipe,,

witl) proper mixtures, and last year the output of two establishments employed in this-

industry was $230,000.
Another clay industry is now on the eve of commencement, and if successfully-

established it promises to be a great boon to our towns and cities, viz : the manufacture
of vitrified brick for street paving. In Ohio, Illinois, Iowa and other American Stales-
this has now grown to be a very important industry, and it is supplying a material for

street construction which on all points of merit is not equalled by any other material
hitherto employed for the purpose. Many mistakes were committed by the first mak-
ers of paving brick, and there is much yet to be learned as to the clays or clay mixtures-
which give the best results, as well as to the proper degree and duration of heat to produce-
a hard, tough and impervious brick. But much is already known, and with careful ex-
periments and close observation many works are enabled to produce with regularity a.

high percentage of paving brick of uniform quality frfcrn every charge of a kiln. A-
number of experiments have recently been made in Toronto, Hamilton and elsewhere
in this Province, and although each expert will assure you that he alone knows the-

secret, and that no one else has the clays for a right mixture but himself, you may rest

assured that in a matter of this sort the key and the ward are not so hard to match as-

the tribe of experts would have you believe. In several instances encouraging progress-
has been made, especially with the Medina and Hudson River shales.

We may, therefore, I think, look with confidence to an early beginning of the
production of paving brick in Ontario ; and when that time comes we shall be no-

longer at the mercy of trust concerns like the owners of Pitch Lake asphalt, as illus-

trated the other day in the case of a contract for paving in the city of Hamilton.
When we are producing Portland cement from our own shell marls and clays to the
full extent in which it is required for street concrete, and paving brick from our own
shales to cover the concrete, we shall be as independent as we ought to be in supply-
ing ourselves with the materials of such everyday requirements as are called for in the
building of good roads. In so doing also, we shall be utilizing our raw materials of
clay and lime, otherwise of no value, finding profitable investment for capital lying
idle in the banks, and giving employment to hundreds, if not thousands, of men who-
lor lack of work to do are finding it hard to win their daily bread.

With one suggestion to the professors and instructors in the School of Practical

Science, Toronto, and the School of Mining, Kingston, I close. Reference has beert
made to the experiments conducted by the manufacturers of brick and cement, pre-
liminary to the building of works to commence production on a commercial scale.

These experiments deniand patience, exactness and scientific method, as well as the
use of costly appliances Why should they not be taken up in our technical schools,

where there are professors having the necessary expert knowledge and training, and
the appliances for making tests and ascertaining results with unerring accuracy? The
importance of the clay industry has been so well recognized by the State Legislature

of Ohio, that a course of practical and scientific instruction in the art of clay-making
and ceramics has been added to the educational work of the State University, and the
first term of the department opened yesterday. Work of that character is as-

much needed in Ontario as in Ohio, anel the professors of our scientific schools cannot
too soon prepare to enter upon it.

DISCUSSION.

Mr. R. W. PRITTIE said he had been for a number of years interested in the
brick industry, particularly in the manufacture of paving brick. This article was com-
ing largely into use in the States, and he had seen pavements which had been down
for 16, 18 and 20 years, with but little rejjairs. It was giving the utmost satisfaction,

and made a superior pavement in every respect, being smooth, lasting, easily cleaned,
and affording a good foothold for horses. He was interested in a large viliified brick

factory which had been started at the Ilumber, near Toronto, last year, and was got
parlinlly under way when the financial crash on the other side affected the enterprise

and brought it temporarily to a stop. He hoped, however, that the operations would
yet be begun. It was the company's intention to put up a plant capable of turning
out 50 milli ons of brick per annum, and employing 400 men.

Dk. a. p. COLEM.AN, in reference to a reniarl; in Mr. Blue's paper, thought it

only fail to say on behalf of the .School of Practical Science, that they had begun the
work of testing cement, brick and similar materials. If pmvided with proper appli-

ances, the authorities of the School were perfectly willing to engage even more exten-
sively in such work.

Mr. J. L.^TIMER asked if there had been any development in fire clay.

Mr. BLUE—Not in Ontario.

Mr. BELL—There are good deposits of fire clay in Nova Scotia, but they are
not made use of.

Mr. J. M. CLARKE said it was well known that the manufacture of articles like

vitrified brick in Ontario had engaged the attention of outsiders more than of the
people of the province. Outsiders were now investigating the subject with the view
of beginning the manufacture of paving 'orick here.

The Rainy River Gold District.

Dr. A. P. COLEMAN—Mr. Chairman, I have been unable to write out a paper
as I promised to do, owing to the fact that I returned home from the trip I took this

summer only yesterday at noon. In fact, I have hardly had time to throw my ideas

into consecutive shape, and I must therefore ask your indulgence while I give you
some rambling talk on the subject of the western gold fields of Ontario. As Mr.
Blue has suggested, such humdrum things as clay and marl have no great attraction

for ordinary men, and a brick of gold is looked on with a good deal more interest than
even a brick made of the Don valley clay. Partly on this account, and partly because
the resources of the province are of great interest to all of us, it will be worth while
for me to give you a little account of the work done this summer,, and of the region,

in which perhaps in the future some important mines will be developed.

The little expedition that was sent out by the Bureau of Mines, consisting of my
friend. Dr. Burwash— who was in many ways well fitted for such work, having
been assayer and mineralogist for the province of New Brunswick— myself, and three

men, set out about the middle of June. We had to make a tremendous round to get
at the scene of our work. Rat Portage, Lake of the Woods, Rainy River—by this

circuitous route we were obliged to reach our destination on Rainy Lake. Our object

was to examine specially the gold fields of the region, and also incidentally to note any-
thing that appeared to indicate other mineral resources of importance.

The only map of the district we were able to examine is one made by Lawson and
published by the Dominion Geological Survey in connection with his report on the
Rainy Lake region. It is an admirable map, and I found it in constant use by pro-
spectors, steamboat captains and all others. Even the Americans who came there

had to depend upon the Canadian map, which shows part of the American territory as-
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well. I found I could steer my course by this map ; all the portages, channels, etc.,

.are marked upon it, and I could practically go into an unknown country without a

auide, and make my way bv the aid of this map alone. The topographical work of

the map is admirably done, and the geological work in the lower part of the region is

quite as admirable. I found a few places, however, here and there where blunders

had been made in the geology, especially in marking the contours of the various

formations.
r , t •

i ti
This whole region consists of two great groups of rocks -Laurentian and lluron-

ian. On the mapihe Laurentian rocks are colored pink, and the Huronian green.

The special rock which is of interest to us is the green one, called by Lawson the

Keewatin, in reality a member of the Huronian series, so far as one can judge from

its general associations. The other rocks are Laurentian granite, gneiss, and rocks of

.a similar description. For several reasons this region is one of the most interesting in

the world from a geological point of view. I shall give you one. We find the

eneissoid Lauientian rocks, not generally looked on as eruptive, coming up through

the green Huronian schists, which at one time probably formed a great sheet covering

.all the rocks beneath. These Laurentian bosses have thus enfolded between the

schists, and in consequence wherever you go in that region you find the latter nearly

perpendicular, a fact of great importance to the district as a mining one. These green

xocks—green on the ground as well as on the map—have proved to be the most in-

teresting from the mineralogical standpoint. They consist of hornblende schists,

chlorite schists, and a mixture of these and a number of associated rocks. In many

parts these schists contain veins of quartz, which in the majority of cases are bedded

-veins. True fissure veins, i.e , those which cross the strike, are rare. .\s a rule bed-

ded veins are not so continuous or so certain as ore bodies as the other kind.

One of our first eftbrts was to see the only mine working in the region, the Little

American. This is situated on a small island, not larger than the site of these Parlia-

ment buildings, in the state of Minnesota, three miles south of the international

boundary line'! They had reached a depth of only 45 feet when I visited it, but there

is an admirably equipped 5-stamp mill at work actually turning out bricks of gold at

the present time The mill, though small, is very well arranged.

1 here is no geographical or other reason why the international boundary

should mark the limit of gold bearing rock, and I am convinced that there

are as valuable properties, and probably much more valuable ores, north of the line.

At the Little American I was snown a brick consisting of about $500 worth of gold,

which was the result of about 48 hours' work and the product of about 30 tons of ore.

I was told that the yield is about $20 of gold per ton, but I think this estimate a little

high, and that $16 or $17 per ton would be more nearly the truth. There was also

on hand about half a ton of concentrates that would run between $320 and $3^0 per

ton, which I was informed they intended to ship away for treatment. A large part of

the ore is of the free milling kind, notwithstanding that the 'ulphides come very close

to the surface in this region, scoured as it has been by the ice of the glacial period.

The decomposed, rotten quartz so common in other districts has been all scraped

away. Part of the gold is held in the sulphides and will be refractory. However,

$16 per ton will pay, even if the concentrates be neglected altogether. I believe the

Little American has paid from the start. On the strength of this mine a " city " of

300 inhabitants has sprung up. On the Canadian side there is a mine called the

Little Canadian, on a still smaller island, which may prove to be a producer like the

other, but we could not examine it to any advantage.

A good deal of prospecting has been done. We visited .Seine river and Seine

bay; r.long part of the latter a large number of iron locations have been laid out. The

ore is magnetite. We examined one or two of these locations ; whether they will

amount to much in the end or not, one cannot say, bnt should a railway pass through

the district they may prove of considerable value. A large number of gold properties

have been located along Shoal Lake, and one of the most Interesting of them is on a

spot, which on Lawson's map, is marked gabbro. I disappointed the gentletna.n who

owns it, Mr. Thomas Wiggins, very deeply by telling him his mine was in granite, for

he was in the full belief that it was in gabbro. There the veins are true fissure veins

and can be traced for a mile. The largest one is 5 feet wide at some points. A little

development work is being done, and I understand the mine is turning out very well.

There is probably a continuous body of ore and a valuable property here. It is not

very usual to find rich gold-bearing rock in granite, but the granite here must be

looked on as an eruptive rock, deriving its gold from the surrounding schists.

Our next expedition was into the Pipestone Lake region, whence we portaged

over to the Manitou district. We went north of the country shown oti the map,

where we found segregation or bedded veins enclosed in the green schists just as be-

low. No claims have yet been taken up here, but there are a number of veins, and

probably something of importance may turn up. In the Manitou section a good deal

has been done, and a few claims worked to the depth of 15 or 20 feet. Some extra-

ordinarily rich specimens come from the upper part of Manitou Lake; whether the

•deposits will hold out in depth of course one cannot say. There are some true fissure

veins 6 or 8 feet wide at points, so that there is plenty of material, and in places it is

very rich. Only one mine was being worked at the time of my visit. It had a con-

siderable body of quartz, and carried free gold, as I saw with my own eyes.

I visited the famous Atik-okan iron range, where there is certainly a large body

-of ore. Some of it will probably prove to be of Bessemer quality, but other portions

of it contain sulphur.
^

The whole trip meant 1 ,000 miles by canoe, and consumed nearly three months

time. We brought back a large amount of material which we intend to have assayed

to ascertain what are the relationships of the gold-bearing veins to the surrounding

rocks. We have samples from veins that occur in granite, in gneiss, in various sorts

of the green schists, and we wish to settle if we can whether or not there are horizons

at which gold is more commonly found. One definite result already arrived at, is

that over a region 200 miles long and 50 miles or more wide, every here and there

iree gold, is found in the rock. I think the majority of the veins will not

justify large development work. It is my opinion that a custom mill in the Rainy

Lake region and another in the Manitou country might serve a good purpose and open

up a very important field. Many of the mines might be small and would

not warrant the erection of a stamp mill, but they might well repay the

-cost of taking out the ore, if it could be treated at a custom mill, be-

cause it is rich. Some of the mines will probably prove to be

be large and continuous and will justify expense. The ore in general appears to

be free milling, although a considerable quantity is retained in the sulphides and will

have to be treated accordingly. One interesting fact is to be noted, wherever you find

galena you find free gold. What the relationship between the two is I have not

worked out, but this appears to be the case and is borne out by my own observation

as well as by the testimony of explorers. Some better mode of access to the region is

required. It is very difficult to get into the Manitou district, though that lake is only

30 miles from the C.P.R. Six portages have to be crossed, one of them a mile long.

You cannot take mining machinery over that, and some improvement will have to be

made before the region can be developed at all. There is probably as great an area

of the gold bearing formations north of the C.P.R. line as there is south, and pro-

spectors are just beginning to go in there. It is to be borne in mind that Rainy Lake

is a large body of water, and has a coast line almost as long as that of Lake Ontario.

This fact verv much facilitates travel and exploration. (Applause.

)

The Hon. A. S. Hardy Elected an Honorary Member.

Mr. Kingsmill moved, seconded by Mr. J. M. Clarke, that the Commissioner of

Crown Land-s the Hon. A. S. Hardy, be elected an honorary member of the Institute.

The CHAIRMAN in putting the motion, remarked that since the present Com-

missioner of Crown Lands had taken office there had been more interest taken in min-

ing by the government, and a greater advance on previous legislation had been made

than at any previous time. The present mining law. though not incapable of improve-

ment was, as he had stated elsewhere, perhaps the best worked out law and the most

liberal in its provisions of any on the statute book.

Hon. Mr. H.A.RDY—Mr. Chairman I certainly had no expectation that this

honor w ould be conferred upon me this evening when I ventured to intrude upon you. I

I can only thank you for the very complimentary resolution that has been moved, I

and the very kindly manner in which it has been carried. What I am afraid of is,

'

that I shall hardly be able to bring myself within the terms of the by-law, or the con-
!

ditions under which it ma.y be applied. Perhaps, however the position which I hold
1

may act as spon.-ior for me in the matter, for I fear this is the only way in which I can
|

claim to be a fit and proper candidate for honorary membership in your associition.
!

I am pleased to be present at this meeting of your Institute. I know it is not what is

called a mining convention, but it is perhaps built on a more solid foundation, and

fitted to discuss matters more carefully and satisfactorily. I am pleased, sir, to hear
|

some of the remarks which you yourself made. When you stated that we in Ontario
j

have had more mining legislation during the past five years than for the previous

twenty, I accept it as acompliment, not merely to myself but to the officers of the

Department, and indeed to yourself as well. We have had many pressing invitations i

from you, sir, to even more active legislation. Perhaps my own connection with

minino- has been confined too much to legislation. I have been compelled to leave

the practical and scientific work of the Department to other hands ; but in Mr. Blue

and his assistants we have a body of men earnest and euthusiastic in pursuit of the

duties devolving upon them to whom these interests may very safely be committed.

The Government have put in a consolidated form the entire mining law and regu-

lations, established a Bureau of Mines, imposed working conditions on those who

acquire mining lands from the Crown, introduced the leasing system by which land

may be obtained on easier terms and at a lower cost, lowered the minimum area of

mining locations, and adopted the plan of staking out claims, of which you, Mr.

Chairman,*vere .so enthusiastic an advocate. We have endeavored to assist the min-

ing industry by aiding railways on a considerable scale, and are now attempting to

help on the work of development by means of a government diamond drill. We have

adopted all the methods of assistance that were fairly within our power, even to the

extent of establishing summer mining classes, and of making a grant of $125,00010

encourage the opening up of our iron mines. It would be difficult to ask a Legislature

in four or five years to do much more or go much faster. With all the advances we

have made in this line there is in the mind of anyone perhaps only one drawback -the

imposition of a small royalty on ores. This may be claimed by some to stand in the

way of mining development, but perhaps the taxpayers will be strongly inclined to

support it.

It will afford the Government pleasure to be of any assistance to you as an Insti-

tute. The rooms in these buildings will always be open for your meetings, and any

other facilities which we can offer you are at your disposal. Meetings of this kind arc

one of the means by which our mining industry will be ultimately developed. That it

should be so slow of development seems a marvel to some of us. Our lives are pas-

sing away, but the mining industry is not making the progress or producing the

wealth as rapidly as we would like. It can hardly be expected that the Government

will pour out money to bring about the development of the industry, but what

ever will increase the desire of mining men and capitalists to go into the mining busi^

ness may be legitimately expected from the Government ;
beyond this, and perhaps

the opening up of roads and waterways, I do not know that you can expect the Gov-

ernment to go.
/• , J- L

The education of the country in mining matters must come from bodies such a-

this. I am glad to know of its existence, and heartily wish it prosperity. I agaii

thank you for the honor you have done me in making me an honorary member 01

your Institute. (Loud applause.)

Deep Water-Ways Convention.

Alderman J. E. THOMPSON, on behalf of the Committee of Arrangement.'-,

extended a cordial invitation to the Institute to send delegates to the Deep Water

Ways Convention to be held in Toronto on 17th September and following days-

Ma. J. T. KINGSMILL, seconded by the Secretary, proposed the following,

delegates :—Mr. A. Blue, Director of Mines; Dr. Coleman, School of Practica

Science ; J. Bawden, Kingston ; J. J.
Kingsmill, T. W. Gibson. R. W. Prittie, J.

M. Clarke and T. D. Ledyard, Toronto.

The Delegates being approved the Secretary was authorized to issue then

credentials.
Next Place of Meeting.

Prof. NICHOL, inviting the Institute to Kingston for its next meeting, sai'

he was quite sure the Faculty of the School of Mining would do everything possibl

to make the meeting a success.
.

Mr. J. BAWDEN having seconded the invitation, the Secretary was authorize

to convene the next meeting at Kingston in January, 1895, at such time and place as

seemed most suitable by the Kingston members of the Institute.

A vote of thanks to the Chairman having been passed the meeting adjourned

tip
ledl

Nickel Steel—In the course of a paper lately read, on "Nickel," before th

Society of Arts, London, the author, Mr. A. G. Charleton, A. R.S. A., mentioned

that it was not till 1779 that it was recognised as a metal. The growth of production

and of consumption have been slow, but of recent years its uses as an alloy hav

attracted the attention of metallurgists, and as a result of experiments many importam

adaptations have been discovered. .Mr. Charleton states that whilst 1,000 tons of

nickel flooded the market in the early years of the century, 10,307,375 lb., or, roughly,

five times as much, was produced in 1891, consequently the large excess of metal pro-

duced must have gone into nickel steel, yet this alloy has scarcely begun to be usee!

in the arts of peace. As its price tends steadily downwards, he confidently expect-

that it will eventually enter into competition with other materials Ibr other purpose-

than armour plates and guns. The ordinary carbon steel used for steel propeller pur

poses, has a tensile strength varying from 60,000 lb. to 65,000 lb. per square inch,

whereas the nickel steel shows a tensile strength of 90,000 lb. per .square mch, the

elongation in both cases being about the same, 20 per cent. Use of this stronger .steel

will warrant boring ont the shaft, materially lessening the weight whilst preserving ib

efficiency, and such cored shafting can be hollow forged when the hole islarge enough,,

to admit a mandril. If it is found possible to apply it to the construct! on of boiletij

the tensile strength of nickel steel being I 'A times that of ordinary steel, it will enable

their thickness to be reduced one-third, effecting a saving in weight, which is a grea

consideration.
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Gold Ore Treatment in South Africa.

(Abstract of paper by Mr. H. De Mosenthal on " The Treatment of Gold Ore at the Wit-
watersrand Gold Fields," read before the Chemical Society, London.)

The Witwatersrand gold fields are situated on one of the highest points of the

;onth African plateau, some parts of the main reef being 5,000 feet above sea level.

;t is worthy of note that on this account air compressors have to be made some 25 per

:ent. larger than they would need to be on the coast. Johannesburg, which is only

iboul si.x years old, now contains some 30,000 white inhabitants, whilst the mines em-
)loy 21,000 native laborers. It is only the discovery of coal in close proximity to the

;oId fields that has made the present great development of these latter possible. The
;ost of transport of fuel is, however, still high, owing largely to the refusal of the local

ailways to carry coal in bulk. It now costs about 22s. per ton delivered at the gold

nines. It only yields a very inferior coke, so that this article has to be imported for

issaying and smelting, imported English coke being worth about £14 per ton.

The ore is different from any known elsewhere ; it consists of pebbles of quartz

leld together by a siliceous cement, which contains in the lowest levels crystals of iron

pyrites. At the surface the pyrites was oxidised and the ore was more friable, but the

reater the depth attained the higher the percentage of pyrites appears to be. The
gold is contained in the cementing material ; it is so fine as to be scarcely ever visible

to the eye, and much of it is combined with sulphides of the base metals, which latter

pre known as " sulphurets."

i

The ore when mined is hoisted up by means of head gears, which are seen dotted

In all directions over the area covered by the gold fields. They are of two types.

The first is a simple head gear, which delivers the ore into trucks, which are then run

into the mill-building where the ore is dumped on to a "grizzly" made of bars of

iion, and then passes into a rock breaker, from which it falls broken into a hopper to

go to the stamp mill. As the country is very flat, and the mills are often some dis-

tance from the mines, it was found more economical not to have the rock-breaker in

«he mill building, but rather to place it on the head gear, and most modern head gears

:.re so constructed. Rock-breakers are either of the well-known Blake or of the

^Jates' 01 Comet type. In these the ore is broken down to about 2 in. cube,

i
The mills are of the usual California pattern, with self-feeders. Their weight

lused to be 850 to 900 lbs., and they used to have a gin. drop. The most modern
Tnills have 1,200 lb. stamps, and are worked with an 8 in. drop ; some of these modern
mills run as fast as 92 drops per minute. In consequence of having such powerful

.mills, the best are able to crush 4)^ to 5 tons per 24 hours per head, through a 900
mesh screen. The average for the entire gold fields for the month of December last

;was 37 tons crushed per head per 24 hours.

I

The batteries have amalgamated copper plates inside them, and the crushed ore

5s discharged on to copper tables 12 ft. long and 6 ft. wide, these tables being amal-
Igamated so as to catch the gold. It is found that most of the gold is caught inside

the battery, and on the first 3 ft. of the ouside copper plates. The amount of gold

caught on the plates is 55 to 60 per cent. , an amount which compares unfavorably

with many other plates where the percentage is said to be 80 to 90. The amalgam is

collected, and is cleaned in pans, and then heated in retorts, when the mercury is

'driven off and recondensed ; the spongy gold so obtained is then melted. The loss of

mercury in the entire treatment is about ^ oz. per ton of ore ; at the Robinson mine
it is 0*65 oz. The melted gold is usually 800 to 825 fine. It contains silver, lead,

I copper, and other base metals.

After the pulp has passed over the plates it is run into concentrators, which ex-

tract the sulphurets. There are various kinds of concentrators used, but the Frue
vanner is the most popular. The percentage of concentrates obtained is about 3, and
these sulphurets assay from 5 oz. to 8 oz. of gold to the ton. Most of the mines sell

their concentrates to one ot the two combination works on these goldfields, the price

given being 90 per cent, of the assay value, less £4 per ton. In the chlorination pro-

cess 95 per cent, of the gold contents of the ore is extracted. This process, is how-
ever, only suitable for rich material ; it is not, like the cyanide process, suitable for

poor grade stuff, such as are the tailings.

The concentrates are roasted in reverberatory furnaces, this being the most impor-
tant part of the whole operation. The roasted stuff is then damped till it contains 6
per cent, of moisture, and charged into vats furnished with covers fitting gas tight.

Chlorine gas is then passed upwards through the roasted ore : this combines with the

gold, forming soluble chloride of gold, which is then washed out, the solution being
filtered off and the gold precipitated from the solution by means of sulphate of iron,

which is made on the spot. The process is costly, owing to the high price of sulphuric

acid, which costs £2$ per ton. The consumption of acid is 300 to 400 tons per

annum.
After the pulp leaves the concentrators it is run into dams, where the tailings are

allowed to settle. These tailings constitute about 60 per cent, of the ore, the remain-
ing 40 per cent, forming the slimes, which are run to waste and are totally lost. The
tailings contain 4 dwt. to 7 dwt. of gold to the ton, and the slimes 4 dwt. to 5 dwt.

The tailings are charged by hand into huge vats, the largest holding 400 tons. Then
a solution of cyanide of potassium is allowed to flow through ttiem. Some mines
employ a system of repeated percolations of this solution, whilst others object to it.

A strong and a weak solution are employed, the first cantaining from 0.6 to 0.3 per

cent., and the second from 0.3 to o. I per cent, of cyanide. The whole tendency
recently is to work with very weak solutions. Each solution is allowed to act from
between 12 and 18 hours, and is then run off into zinc boxes, where the gold is thrown
down by means of zinc shavings. Theoretically, 100 oz. of gold should be dissolved

by 4.3 lbs. of cyanide, but in practice 300 lbs. of cyanide are required. Some mines
consume as much as 2 lbs. of potassic cyanide for each ton of ore treated. The zinc

precipitates the gold from the solution, forming a mass of so-called zinc residues,

which contains a very great deal of zinc and other impurities. The zinc residues are

calcined, and then melted with a mixture of carbonate of soda, borax, and fluorspar,

when gold is obtained 720 to 750 fine, the principal impurity being lead. There ap-

pears to be no difficulty in refining this gold, which is very brittle. The average ex-

traction of gold by the above process in 1893 was 14 dwt. per ton, the assay value

lieing about 15 dwt. 8 gr. per ton.

John G. McGuigan, one of the owners of the Noble Five group, in .Slocan district,

was in Nelson the other day. He says there are S}^ feet of ore in the breast of No. 2
tunnel in the World's Fair, and that the mines never looked better than at the present.

Three tunnels were started on the Bonanza King, two of which are now in the World's
Fair. No. i tunnel is in 200, and an uprise made from it to the surface. No. 2
tunnel is in 310 feet, and an uprise connects it with No. i tunnel, near the mouth of
the latter. At 98 feet a level was run from the uprise a disance of 102 feet. This
level is connected with No. i tunnel by a winze. No. 3 is in 300 feet. On the
World's Fair a tunnel is in 75 feet. There is ore in the breasts of all the tunnels
except No. i. A thousand tons will be shipped this season, part of which is now
feeing sacked.

—

Tribune.

On Cage Conductors in Shafts.

By Mr. T. C. Hair.

(South Wales Institute of Engineers.)

In introducing this subject it would perhaps not be out of place to take a brief

survey of the commencement of the system of tubs, cages and guides.

The writer is indebted to Mr. Robert Simpson, of Ryton-on-Tyne, for the plans

and particulars of the first tubs, cages, and guides, that were used for coal winding.
That gentleman, as an assistant of the late Mr. T. Y. Hall, was immediately con-
nected with the introduction of this system.

To Mr. Hall is due the credit of introducing it. It would be superfluous at the

present day for the writer to attempt to describe the great advantages that have
followed upon this change of system.

The following extract from the MiningJournal o{ September and October, 1858,
will place the position of affairs previous to Mr. Hall's improvements, clearly before

the members of the Institute :

—

" In the whole history of mining industry there is no chapter more interesting

than that unwritten one which relates to the introduction of the tub, cage, and guide-

rod system.
" It is impossible to exaggerate the importance of the change which the adoption

of that system wrought, not only upon the coal trade generally, but especially, and in

a marked manner, upon those by whose industry that trade has flourished and become
great. For the first time since the invention of the D.\vy lamp, science was brought
to bear powerfully and successfully upon the means of preserving life and limb ; and
that which was considered an unenviable, because a most dangerous, occupation, was
rendered more tolerable because infinitely less hazardous. A brier descripUon of the

state of things which existed prior to the change is necessary to a full comprehension
of the benefits derived from its adoption. Within the recollection of the then young-
est mining engineer, the produce of the pit was brought to the surface in what was
called a corf, or corve. These corves, composed of wickerwork, in the shape of huge
baskets, varied considerably in size and appearance in different localities. Originally

constructed to hold aliout ten pecks of coal, equal to about three cwts.
,
they had for

some time previous to their abandonment attained much larger dimensions, and were
generally capable of holding sixteen or twenty pecks, equal to five or six cwts. of coal,

the size being regulated in a great measure by the height of seam and by the strength

and lifting power of the machinery employed to raise them to the surface. Much
breakage was occasioned in the journey through the mine, but in the ascent of the

shaft, the corf, in swinging to and fro, frequently struck so violently against the side

as to shatter its contents until they were small and almost useless. (See Fig. I,

Plate 26.)

"Arrived at the surface, the spring hook by which the corf was attached to the

rope had to be removed and an empty corf substituted ; and as during this operation

the engine did not stop, the rope had sometimes begun to descend again before the

empty corf could be affixed, and there was no alternative but to fling the corf in also,

which, accordingly, went crashing and smashing down the pit to certain destruction

of property to a very large amount annually.
" In addition to these inconveniences, the ascending and descending corves fre-

quently came into collision, and sometimes the corf which was on its way to the pit's

mouth would bring up that which should have descended, occasioning much trouble

and confusion.
" The means by which the miner descended to and ascended from his labour, was

of the most primitive and dangerous description. The rope, with its terminal chain,

to which the corves were attached, formed the sole vehicle of his transit. To this he
must cling, and run the risk of being severely bruised against the sides of the shaft,

besides enduring the pain which the chain produced upon the legs and hands.
" The general practice in proceeding to or leaving the shaft bottom was for two

men to sit, each with a leg in a loop of the chain ; and frequently five or six boys
would cling to the rope, one above another, trusting their lives to their capability of

holding fast while the rope traversed a distance of 1,600 or even 1,800 feet.

" Remedies for all these inconveniences had been the subject of much study

among professional men, but no very satisfactory plan had been devised. About the

year 1825 or 1826, Mr. Thomas Easton, of Hebburn Colliery, brought into opera-

tion an improved plan of conveying the coals from the workings to the bottom of the

shaft by placing the corves upon bogie wheel trams; but the difficulty of keeping the

baskets upon the trams, and the objections of the boys employed as putters to con-

tinue their employment, compelled him, after a short trial, to fall back upon the old

arrangement.
"A little earlier, a very imperfect plan of raising the coals by means of ' skips,'

and a kind of conducting rod, was introduced by Mr. Curr, of Sheffield, and partially

adopted in some of the Yorkshire ami Derbyshire collieries, where the pits are of little

depth ; and several eminent engineers from the North of England, accompanied by
the Rev. John Hodgson, of Heworth, compiler of the ' History of Northumberland,'
visited a few of the mines for the purpose of ascertaining the applical:)ility of the plan

to pits in their own locality. Their impression was favorable, though it could not be
satisfactorily adopted in the great northern coal field, where the thinness of the seams
required shafts to be of an extraordinary depth, and the large demand for coal for ex-

portation rendered it necessary to raise such enormous supplies.
" From this it may be inferred that the new plan was slow in its operation.
" In 1833, Mr. Hall, when at South Hetton colliery, introduced the tub system

of drawing coals, which consisted of a number of tubs of oblong shape, mounted on
wheels. The tubs being made low compared with corves, admitted of being filled

with greater ease and quicker despatch. The contents of four of these were emptied
at the bottom of the shaft into a large round iron tub, constructed to hold I j<( ton of

coal, which was drawn to bank and struck on to a tram to convey it to the screens. A
division for each tub in the shaft was cleaded round slightly larger than the size of the

tub, so as to enclose it, thus using the whole surface as a guide, thereby rendering

guides in this case unnecessary, without having any guides fixed to the shaft or shoes

on the tubs. This plan of guiding the iron tubs was used in the first cages adopted by
Mr. Hall, at South Hetton, in Decendier, 1834." (See Fig. 2, Plate 26.)

The next improvement by Mr. Hall was of great importance, viz. : the introduc-

tion of conductors or guides and shoes fixed to the cages. So strong was the adverse

opinion and prejudice against the adoption of such a great change as the introduction

of cages, which in those days caused considerable delay in changing at bank (keps or

fans not then having been invented), that on the occasion of Mr. Hall leaving South
Hetton, the iron tub system was again introduced, and the cage laid aside ; but the

advantages of the cage and tub system soon became so apparent that they were quickly

resumed. The advantages of this system were so manifest by what had been done at

South Hetton colliery, that Mr. Hall, without delay, next introduced it in a more
complete form, viz. : cages fitted up with shoes running on wood conductors fixed in

the shaft, as seen in Fig. 3, Plate 27, at Woodside Pit, Townley Main, and Whitfield,

collieries belonging to the Stella Coal Company.
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In this case he gave most powerful proofs of the practical utility of his innovations,

IS some termed them at that day, in more than doubling the quantity of coal drawn
from the pit. Here, with an engine of only 20 horse power, he drew from one pit, 65
Fathoms deep, 100,000 tons of coal per annum, being more than double the quantity
previously drawn by the old system. This increased quantity was not only due to

rapidity in winding through the guide system, but also to the improvement in chang-
ng tubs at bank by the introduction of keps or fans.

The advantages of the numerous improvements originated and carried into

practice in the adoption of Mr. Hall's new system of winding soon became publicly
icknowledged by the adoption of it by one colliery after another, until it became the
jcknowledged system in the coal trade, and to Mr. Hall is due the honour of produc-
ing one of the most beneficial revolutions in the system of winding coals that has ever
been introduced into colliery operations, not only in the interests of the employer, but

in the interest and safety of the employed.
Having thus referred to the practice and conditions under which the winding of

coal was effected up to a comparatively recent time, it will be readily understood that

it is beyond the compass of a single paper to do justice to the various systems of fixing

Ipit cage guides. The diagrams will show the progressive stages that have taken place
since their adoption in the year 1833.

. Fig. I, Plate 26, shows the system in use before cage guides were adopted.
Fig. 2, Plate 26, the tub used as a cage and guided by the sides of the shaft, used

|at South Hetton. Year 1833.
I Fig. 3, Plate 27, the first cages fitted up with shoes and wood conductors in the
^haft, at Woodside Pit, Townley Main, and the Whitfield collieries, belonging to the
.Stella Coal Company. Year 1835.

In the year 1854, Mr. Hediey first used iron rail guides for cage conductors at

Kelloe colliery, in the County of Durham, and in 1859 wood guides, faced with iron,

•vera tried at Thornley and Thresilione collieries, which led Mr. Johnstone, of Seg-
hill, to the idea of trying rail guides.

After that date rails were used at several collieries, and shortly after came into
general use in the Northumberland and Durham coal field.

Fig. 4, Plate 27, is a fair sample of rail guides as adopted with cast iron chair
ileepiers, at Cowpen, Backworth, and other collieries.

Fig. 5, Plate 28, shows the single chair made of wrought iron with rebated rail

'oint, at Lambton colliery, Durham.
Fig. 6, Plate 28, shows the chair sleeper made out of rolled wrought iron having

two recesses planed out jij^-inch deep to receive the rails. This forms a good and
cheap chair, and may be used with advantage where the load is not very heavy. Used
at Kimblesworth colliery.

Fig. 7, Plate 28, is a forged iron chair sleeper with four recesses planed out to re-

ceive two sets of guide rails, as used at Harris's Navigation colliery. This plan, in

the writer's opinion, seems to be the most complete of any yet adopted that he has
been able to obtain information of, for deep and quick winding with heavy loads. It

provides for a spare set of guides, whioh, with a proper adaptation of gauges and shoes,
can be made to assist and strengthen those in use.

Fig. 8, Plate 29, shows a narrow gauge of road of only 18 inches for the rail

guides, fixed only on one side of the cage, used at Elswick colliery, and by comparison
with the other examples it will be seen how the gauge varies in different places to suit

the special circumstances of each case.

Fig. 9. Plate 29, gives the channel iron guide applied to the opposite ends of the
cage at Ryhope colliery, and which with a few modifications has been introduced in
other places both in the North of England and South Wales. In one of the pits at
Ryhope the channel iron guides run into sidings at the meetings i foot out of plumb,
and in another case run into sidings at meetings 2 feet out of plumb.

Fig. 10, Plate 30, shows a section of guide rail and shoe used at the Avon colliery,
.\bergwynfi, and which, in the writer's opinion, makes a very suitable, secure, and
durable conductor.

Fig. II, Plate 30, shows the wire rope-guides used in the Clydach Vale colliery,
and exhibits a fair sample of this class of guide, and also the practice of using inter-
mediate wire rope guides between the cages.

Fig. 12, Plate 30, shows the wood guides at the Wearmouth colliery, B pit, which
have been in use for twenty years, and are still in good condition

; they also run into
sidings at the meetings, 3 feet out of plumb, and at the point where the cages pass
each other the space between them is 4 inches, and the clearance from the corner of
the cage to the side of the shaft is from i to 3 inches.

The A pit shaft at the Wearmouth colliery is fitted with wire rope guides, giving
a distance at meetings of 14 inches, and the nearest point at the corners^of the cage is

only I inch from the side of the shaft. As might be expected, the corners of the cage
rub against the side of the shaft, notwithstanding that a load of 11^ tons is raised
from a depth of 600 yards. Although not desirable to run cages in wire rope guides
so near the sides of the shaft, this affords a striking instance of what may be done.

F'g- '3i Plate 31, shows a class of girder which when put in the middle of the
shaft makes a strong, secure girder, but it failed to secure the guide rails, which were
only fixed on with bolts and side clips. The present tendency is to adopt iron girders
for carrying the guides, but the writer's experience leads him to the conclusion that
they are inferior to the recessed chair sleeper, as in the iron girder all depended on the
bolts, but in the chair sleeper the solid recess secures the guides against transverse side
strain, as well a? keeping them in correct gauge. Of course the chair sleeper could
be bolted to an iron girder as well as to an oak byat. If iron girders could be made
of suitable size, and recessed properly to receive the rails, at a reasonable cost, then
they would be equal to the recessed chair sleeper on oak byats, but even then the
writer fails to see any advantage they would have over the latter.

The system of securing the joints by a fishplate on the back of the rail is in some
cases adopted, and the joints are made between the byats and not on the byat ; where
this is done, and screw clip bolts or dogs similar to railway fastenings used to secure
the rails to the byats, it is evident the whole weight of the guide rails rests on the
bottom, with the only other holding assistance of the grip of the dog clip. This, it

will be readily seen, makes it more difficult to renew or change the rails in the shaft.
In those systems where the rails are held secure in their position by their own fasten-
ings, they were more easily dealt with for repairs.

It has been stated in former discussions (in other places) on cage conductors, that
very little power is required to retain the cage in position when in motion. It may be
so, but the exact amount of force necessary for this purpose has not yet been satisfac-
torily demonstrated by experiment. .\ll practical colliery officials, however, know
that if sufficient and secure fastenings are not adopted for the conductors there is a
considerable amount of trouble and annoyance in maintaining them in working order.

In the use of iron and steel rails for pit cage guides one deficiency is very appar-
ent, viz., the section of the ordinary F. B. rails, which, although suiting the purpose,
might be greatly improved upon ; the drawback to this being the cost of altering or
preparing the rolls for so small a quantity as would be required for one shaft, users not
having agreed on a uniform suitable section. This being the case, the selection has

to be made from the sections of rails designed for another purpose, and the railway
sections are all that can be obtained, causing a heavier rail to be used than is actually
necessary. As an illustration of this see sections of rails Figs. 14, 15 and 16, Plate

31, which have been in use. The black or outer lines show the size of rail when new
and put to use, and the dotted lines show the section of the rails after having worked
(Fig. 14) 6 years, (Fig. 15) 12 years, and (Fig. 16) 6)4 years. It will be seen that
the flange at A is the same in both the new rail and the old worn rail, but at B the
amount of wear is shown by the dotted lines. The simple deduction from these facts

is that more wearing surface is required at B to have rails to last longer and do more
work, and this can only be obtained by having suitable rolls for making the rails as
required.

With regard to the various rail sections used as guides, it is interesting to note the
weight per yard used for guiding the loads to be raised. In some instances the pro-
portions are as follows :

—
RAIL GUIDE SECTIONS.

Weight per Yard of
Rail Guide. Weight of Load.

Guide Rail, Weight per Yard
per Ton of Load.

Lbs. Tons. Lbs.

42 3 i4'oo

46 7H 6 01

80 12 6-66.

72 20 360

WEARING SURFACE.

Wearing Surface. Weight of Load.
Wearing Surface per Ton

of Load.

Inches. Tons. Inches.

Wood Guides, 1

1

6 1 83

Channel Iron, 10 12 0833

Rail Guides, 8 12 0-666

9 20 0-45

7 5 I 40

DURATION OF GUIDES.

Some of the wood guides in Killingworth Colliery, Northumberland, were in use
for 40 years, especially the guides in the lower portion of the shaft, where they were
wet. The upper portion of the same shaft, where the guides were dry, had to be re-

newed. At the present time there are wood guides that have been in use for 35 years

at Bebside colliery, Northumberland, the depth of the pit being 200 yards, and load,

6 tons, and they are still in good condition.

At Cambois colliery, Northumberland, rail guides have been in use for 26 years,

and are still in good condition. The depth of the pit is 220 yards, the load 7)4 tons,

and the weight of the rail guide 46 lbs. per yard.

At Abergwynfi the rail guides have worked for nine years, and are still in good
condition. The depth of the pit is 502 yards, the load I2 tons, and the weight of rail

guide 80 lbs. per yard.

At Merthyr Vale colliery, in the upcast shaft, the guides wore out in six years,

the depth of the shaft being 500 yards and the load 11 tons. Section of rail used is

shown in Fig. 16, Plate 31.

At Harris's Navigation colliery in the upcast shaft, the guides wore out in six

years, the depth of the shaft being 735 yards and the load 14 tons. The section of
rail used is shown at Fig. 14, Plate 31.

In the downcast shaft, 700 yards deep, with a load of 20 tons, the section of rail

guide. Fig. 15, Plate 31, worked ten years.

These facts go to show that light loads, shallow pits, and downcast shafts are very
much more favorable for the working life of guides than upcast shafts in deep pits with
heavy loads.

The section of rail for a suitable guide, in the writer's opinion, should give suffi-

cient strength to resist the vibration of the cage and ropes, and have a size of flange

for properly fixing them to the byats, depth of web to allow ample room for the shoes,

and size in the head to allow a thorough grip of the shoe on it, and should also have
an ample substance for wear and tear. They are usually made of steel and in 27-foot

lengths, and should be perfectly straight and cut quite square at the ends.

In the writer's opinion, the system of putting dowels into the ends of the rails is

unnecessary, and does not give additional security to the joint ; the most secure joint,

and t'he one that seems to be the least objectionable, is shown in Fig. 21, Plate 31.

At the parts marked A it will be noticed that the bolt heads are thoroughly locked in

the recess of the chair sleeper, thus preventing them coming loose.

Sleepers, or chairs, with a recess in them to receive the rails, either made of cast

or wrought iron, seem to be the most secure way yet adopted in which to fix the
guides. Girders, or byats, either of H iron or channel iron, are much used, but as in

ordinary girders there are no recesses, and the security of the guide depends entirely

on the bolts, this is an objectionable feature.

Oak or pitch-pine byats, on which the chair sleeper can be bolted, give a much
better fastening. (See Fig. 20, Plate 31.) It may be mentioned here that provision
can be made in the chair sleeper for an extra set of rail guides, which can be put in

when required for renewing the guides. This can be all done and completed without
in any way interfering with or stopping the pit working, and the only thing necessary
is to change the portion of the shoes on the cages to put the new guides in use. These
extra guides can be fixed in such a position as to assist and strengthen the guides in

use by allowing proper space for the back of the shoe to be slightly guided by the
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are guides. (See Fig. 7, Plate 28.) It is important that the sizes of the shoe and

L-arance be carefully made to get them to work rit;ht.

Special conditions will determine in a larsje measure whetlier the byats sh luld be

:ed either at the side of the shaft or in the middle of the shatt. Of course it will be

adily seen that a byat in the middle of the shaft has advantages over the byats on the

ie of the shaft, and can more easily be secured.

LANDINGS.

In fixing main girders, bunions, or byats for surface landing*;, it is desirable that

ey should be a sufficient distance from the cage, to allow the cage, or anything that

ay happen to project over the cage, to p.iss without touching, or pulling any undue
rain on the cage, rope, cap or bridles. From 4^-2 inches to 5 inches from ihe out-

le end of the cage to the nearest part of the girder in some cases works well. The
im rails or sheets can be put iji inch from the cage, as these do not offer much re-

liance or give excessive strain should the cage come in contact with them. For other

ndings in the shaft it is desirable to give even more allowance than this ; 7 inches

ill not be loo much in some cases.

I It will be seen from Ihe table that considerably less guide area is required in the

^aft by wire rope guides than any other form of guide, and thus they are more favour-

ble for ventilation.

EXPANSION.

I

It would appear that there are no acknowledged rules for allowing space at the

lints for expansion, as in some cases the rails are put close to each other, and in

hers xV inch, )s inch, and even X 'fch space is allowed between the ends of the

lils.

The proper allowance to be made for expansion will of course, depend on the

ariation of the temperature in the shaft. Assuming that the difference of tempera-

te does not exceed 40^ F. between the coldest day in winter and die hol'est day in

inimer, the expansion of steel from 32° to 212" F. for temperature raised, 1° F. =
,oooco636 per foot in length, thus making the expansion for each rail 27 feet long =
00686880.

The practice of allowing inch or yi inch is ample, and the writer's experience
grees with this.

In uf)cast shafts where mechanical ventilation is used the same rule will hold

ood, but where the furnace is used it is very doubtful whether rail guides are suitable;

pey have been tried and had to be taken out on account of the displacement of the

»ils by the expansion which took place.

' SHOES.

I
Shoes are made of cast iron, steel, and wrought iron. Steel shoes seem to be the

post suitable and meet the requirements best, and they also last longer than the

Ithers.

It is necessary to have the shoes properly tixed to the cage and in such a manner
fiat they can be readily renewed, for defects in doing this will materially aftect both
be efficient working and the durability of the cage and guides. To ensure this being
ione properly, the shoes are fitted into a gauge, and all correctly drilled to the same
jmplale, so that any shoe will go on to any part of the cage and be a correct fit.

iimple as this is, it is very important, for when badly fitted, the shoes put extra fric-

lon and strain on ropes, cages and guides, and therefore we r them out sooner.
It will appear from the information gleaned by experience that the most suitable

luides for quick winding are iron or steel guides and wire rope guides. It is obvious
hat the special circumstances and conditions in each case must have considerable in-

uence in deciding on wnat is most suitable to adopt.
Wood guides, although they make an excellent conductor and have doubtless

one good service, are being superseded by wire rope and iron or steel guides. There
- one feature in connection with ihem which is the same in reference to channel iron
nides and wire rope guides, and thai is, as a rule, where they are used it is necessary
0 have guides on the opposite sides or ends of the cage, and in the case of wood and
hannel guides they require byats on opposite sides ol the cage ; whereas in the use of
ail guides it is only necessary to use guides and l.yats on one side of the cage, thus
saving the pit more open and wiih less material in the shaft.

It would he presumptuous of any one to lay dow n a rule that any special class of
;uide should only be used, as it is evident the conditions in each case require careful
onsideration before deciding what class of guide should be adopted and is suitable for
he requirements. Different circumstances must be met and dealt with according to
heir condition*.

It may not be out of place to suggest a few of the salient points worthy of con-
'.deration, such as space at meetings lietween the cages, and at the corner of the cage
nd side of shaft ; depth of pit, weight of load, speed of winding, and to avoid revers-
ng guides at pit top and bottom; what effect water and upcast air will have un the
;uides, also whether there is any diplacement in the shaft from pressure or otherwise.

When the guides are out of plumb, or necessary to put them out of plumb for
ant of space, and the depth is over 600 yards, rail guides seem to be preferable.

1 he advantage of this class of guide under any of these conditions appears to be the
,rip of the shoe on the head of the rail to keep the cage belter in the guides, and in
ases of drawing water out of old shafts by cages or water tubs, the rail guide is

aperior to any other class of guide the writer has .seen used for this purpose, the water
ub or cage being best retained in its position while under water, and stops can be put
n the bottom ends of the guides to prevent them going over the guide ends.

It is evident that where wire rope guides can be used to advantage, they can be put
a at less first cost than either wood, channel iron, or rail guides ; but one very neces-
ary condition of their success is that they must be put in quite plumb, thus preventing

• ibration, which with the wire rope guides is a very objectionable feature ; also proper
recaulions should be taken to prevent the possibility of their being "stripped" by
he shoe of the cage taking hold of a stray wire. This occasionally is a source of
anger with this type of guide. So far as the writer can ascertain, their life varies
rom two to ten years or even longer.

The transverse strain on the class of rail guides acts in the direction shown by the
rrow on Fig. 20, Plate 31, and the only resistance to this strain is the security of the
astenings.

The same strain on the fastenings does not take place on either wood or iron
hannel guides, where they are fixed on opposite sides or ends of the cage.

Where the safety catch for cages is used, provision in strength of guide and fast-
nings L« necessary to provide for any strain that may occur in case the catch comes
ato operation.

LUBRICATION.

The lubrication of cage guides is a matter that deserves some attention. The
Tactice differs very much. In some cases it is not thought necessary, and no lubrica-
ion is used ; in others oil, soft soap and water, and water alone are used. The writer
'as used liquid grease similar to tram grease, put into small boxes on top of the cage,

with just a sufficient outlet to allow of the necessary quantity of grease to run on to-

the rails while ihe cage is in motion. These boxes are fitted with hinged lids, so that

when the box is filled with grease the lid can be closed, and thus prevent dirt or other
matter mixing with it ; the application of the lid alone has in some cases made the
difterence of efiective greasing. Before the lid was put on the greasing was very un-
satisfactory, but afterwards it was all that could be desired. As an illustration of the
necessity of some sort of lubrication being required, it can readily be imagined what
would take place if the guide bars or other working parts of an engine were not lubri-

cated. Although the illustration may be extreme, it points in the same direction both
in pit cage guides and in engine guide bars.

How best to obtain a good, safe, and durable pit cage conductor, is worthy of
careful consideration. This, it will appear, is more easily accomplished in shallow
pits with light loads than in deep pits with heavy loads and quick winding ; for depth,
weight of load, and speed in winding are all important factors to take into considera-
tion on this subject. And as future mining operations will tend to increased depths
and weights to be raised, any addition to our limited stock of information and experi-

ence on these matters cannot be other than interesting to responsible persons connected
with mining.

It would appear for depths up to 600 yards, with loads not exceeding 13 tons,,

and where no displacement in the sides of the shaft takes place, by pressure or other-
wise, that wood, channel iron, and wire rope guides can be used to advantage ; but
over that depth, and for loads exceeding 13 tons, so far as experience indicated at

present, it would seem that rail guides are the most suitable, and meet the require-

ments best.

It may be advanced that channel iron guides have many advantages over any other
class of guide, such as more wearing surface, greater strength, and practically they can
be used to any depth. This will be adrnilted by anyone who carefully considers the
subject. The disadvantages appear to be, as they are fitted up at present, the narrow
joint surface and the necessarily small number of countersunk bolts fixing them at the
joints. But what seems a greater disadvantage as compared with rail guides under
some conditions is, lor instance, where displacement takes place in the sides of the
shaft, with the channel iron guides at opposite ends or sides of the cage ; and where
this occurs the guides may be put out of position, so that the cage will come out of Ihe
guides altogether ; or the displacement may take the opposite direction, and thus be
thrust too near together, so that the c^ge will not pass down the pit, and therefore
sticks in the shaft. This is not an imaginary case, for such occurrences have hap-
pened in tlie use of channel iron guides. But take the same circumstance and con-
dition where rail guides are used with the chair sleeper. The chair sleeper maintains
and keeps the guides in proper gauge, and in whatever manner they are thrust out of
position to a certain extent the cage follows. Cases are known where the guides have
been displaced as much as 14 inches out of their proper position, and not interfered

with the working of the cage. Of course it is desirable and necessary to have them
put back into position as soon as opportunity affords. It is an advantage where a.

system of guides will ihus allow of the work to be carried on until this can be done.
The writer may here be allowed to introduce a quotation from Mr. Herbert W.

Hughes' work on coal mining, giving a description of a French system; but as there is-

no data of the length of time they last, or the depth of pit, weight of load, or speed in

winding, it is not .so valuable as it otherwise would have been had this additional in-

formation been given.

Rollers are used on the rail guides, and a system of fixing the guides to a centre
iron girder with " notches or recesses ''

in the flange is adopted, and by a simple pair
of glands with only one bolt used to hold them in position. It is very interesting to
observe the different designs used in fixing guides, and, in comparing the French
system with the practice adopted in England and Wales, the system described by Mr.
Hughes seems to be of a good temporary character, but only a temporary one. The
novel application of the double glands with one bolt, to meet the difficulty of the rails

being opposite each other, to a practical man seems only a temporary expedient.
"On the Continent the common system of fixing rail guides is that due to M. Al.

Briart, which consists in dividing the shafts by a single series of bunions of H steel

girders. . . . They are notched to receive the rails. To secure the rails to the
bunions two steel glands are fixed, one on each side of the rails, which they firmly

grip, a bolt passing fiom one gland to the other. To prevent any chance of movement,
a block of cast iron is placed between the rails, and is lurnished with a slight projec-

tion, which lies in a corresponding groove rolled in the flange of the rail. At bunions
where joints occur, two sets of these glands and blocks are fixed, one above and one
below, but at intermediate bunions only one set at the top of the girders is used.

" With a view of reducing resistance, rolling has been substituted for sliding

friction, and at Anzin Colliery, France, the guide shoe is composed of two wheels, one
on each side of the rail guide, revolving on a pin bolted to the side of the cage."

The duty which cage conductors had to perform might now be appropriately
considered. They were all aware that mineral products were brought to bank at a
speed almost unknown a few years ago ; but as this fact has a very important bearing
on the cage and conductors, the annexed table, giving some of the working particu-

lars of a few collieries, may be of interest. From this table it will be seen that the
greatest maximum speed of the cage in the shaft appears to be attained in the Rose-
bridge Colliery, where it reaches 5, 100 feel per minute—z'.^.

,
equivalent to a little over

57 miles an hour—a speed which almost comes up to the fastest railway trains.

The average speed indicated in the table is given at 47.4 feet per second, or 32
miles per hour, which is generally admitted to be a safe working speed. In addition,

to these data, the table gives the average time occupied in landing to be only 26
seconds, and in one case as low as 15 seconds ; whilst the average nundjer of single
cage up and down journeys is represented by 516 in a double shift of 24 hours, on the
1876 table. In the 1893 table this is increased. It is interesting to compare the
loads dealt with before and when cage conductors were introduced. At that time 5 or
6 cwt. of coal in one corve and the cage with ton were considered very large loads.

At the present time loads of coal of 4 and 5 tons or more, and a total load of from-

10 to 20 tons, are not unusual. Having increased the speed and increased the load,
it necessarily follows that additional strength of conductor is required to do the extra
work.

Take, for instance, a cage on conductors at rest and without any motion ; it is

evident they would last in that position until their component parts naturally decayed
by rusting away.

Again, take a cage on conductors and imagine it possible to put it into the highest
possible motion (say lightning speed, as far as our limited ideas can grasp such a state
of motion). Under these conditions we would expect, from our knowledge of the
component parts of the cage and conductors, that they would be destroyed and rent
asunder.

Now between these two extreme cases it is desirable that some reliable knowledge
may be obtained from the practical experience of our daily work of what is the highest
safe point of speed compatible with the strength of the materials and construction of
colliery cages and conductors.

The following tables of speed indicate what was done in some collieries in the
years 1876 and 1893 :

—

It
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Coal Winding—Table of Cage Speed from North of England Colliery Engineers' Transactions, year 1876.

COLLIERY.

Year 1876,

^sworth

I rtoo

I don

\ armouth

(jworth

aby

ijuglas Bank

ikebridge

I'Ughton-le-Spring (upcast shaft)

ftvdenhill, No. i

^cknall

i erton Park
I

idick

ijhope

tworth

Year 1893.

1 rris Navigation, South NYales.

.

Cage Bridles and Rope from the Pulley to Cage at

Pit bottom

Cage

Total

Weight of Cage.

Cwt.

60

50

40

42

22'yi

48

20

22

.•?5

30

20

27

21

Case.

120

Weight of Load.

Cwt.

80

55

193

54^

Trams and Coal.

152

128

120

400

Mean Cage Speed
in Shaft.

Feet per Minute.

2,180

1,020

1,689

1,180

1,300

1,691

1.765

2,590

1,278

1,320

1,652

1,624

821

1,080

1,306

2,IOO

Maximum Cage
Speed in Shaft.

Feet per Minute.

3,560

2,788

1,706

3.080

3,100

5,100

1,750

1,500

1,882

4,600

Depth of Pit.

Feet.

1,620

1,278

1,548

1,770

966

1,351

1,530

2,418

745

666

1,239

1,218

684

1,5*4

2,100

Time Occupied
in Running.

Seconds.

44

75

55

90

45

47

52

56

35

30

45

45

50

85

46

60

Time Occupied
in Landing.

Seconds.

40

30

21

25

25

35

30

25

15

22

50

15

Table—Coal Winding, 1893.

Name of Collierv.

xon's Colliery

edegar

owlais

.irris Navigation

:ean Collieries.

ydach Vale, No. i . . .

" No. 2. .

.

wpen Colliery

wi.s' Merthyr

earmouth Coal Co. .

.

irton Coal Co

on Colliery

^swick Co^l Co

:bside Coal Co

ideby Main Colliery .

.

;nal)y Main Colliery.

.

Feet.

15

14

16

14

o u

5

O u

Years.

Upeut.

6K
Dow .ca«t.

12

6 to 10

Still in

use.

20, still

in use.

Still in

use.

Still in

use.

Yards.

No. 1.

436
\o. 2.

500

735
700

395

430

220

370

600
pou; aa
>ownca9t

502

200

750

450

a

Feet.

9

^ 3
C C

v'b
V

" s

Feet.

4600

0) o.

.§
°

H 5

Sees,

15

Inches.

Ar/z

6

10

14

14

Inches.

15

16

i<2

.2 c
<-2

Inches.

'A

I'ons.

1

1

14

20

9/2

6

15

1

1

Inches

14 X 5
Oak.

11x5

9x42

11X3
RtMlwoud.

14 X 10
I'uch pine

11x3
Rcdwjod.

8x5
Stc.-I

inn 1

6x5
6" sqr.

Inches

I2X4.»
Oik.

11x5

10x9
Piicli pi no

Lb.

72

46

80

65

Each
Cage. Tons.

4

2J<

Inches.

6x3
Osk.

Q S

F"eet.

E
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A Portable Gold Miner.

The want of a machine that will diminish the labor and lessen the cost of minins^,

rand at the same time increase the earnings of the miner has long been felt. Our il-

lustration this month shows a novel appliance invented by Messrs. A. B. Cohn & Co.

197 Water Street, New York.

In the first place it is portable, and is made with special reference to its durability

and facility of repair wherever used. It will wash from three to five tons of pay dirt

per day, and one man can operate two machines by hand with ease. By the use of a

small improvised undershot or overshot wheel of four feet in diameter, one foot wide,

about sixteen buckets, six or ten machines can be driven with perfect regularity, or

any desired number can be operated by any available power, reckoning one horse

power for every twelve machines. It is claimed that a single machine will accomplish

the work of ten expert miners with the pan, and yield a greater percentage of gold.

It is also claimed that the actual labor is one-fourth less than the ordinary miner's labor,

and, furthermore, that no skilled labor is required in operating it. One important

feature of this machine is that it can be worked without the use of water if necessary,

provided the dirt is well dried before being used ;
however, it will not work up quite

as much material. It will concentrate black sand, rich sulphurets or any precious

igrain metal, all of great value to the miner. A rather important feature is that the

amalgamating process can be used with the best of results, and that it is as perfect an

amalgamator as any now in use. The following is a table showing what one man can

do with one of these machines as compared with hand labor. Beginning with loc.

j)ay, which is known as poor pay, (meaning loc. per pan) :

—

ONE MAN PER DAY.

ID cents pay $5 .00

S " " 2 50

I '• " 50

MACHINE PER DAY.

— $50 00
— 25 00
— 5 00

In this esflmate is given the maximum capacity of the hand panning and the

minimum capacity of the machine, thereby showing what the machine will do in poor

-diggings heretofore unavailable except by sluicing, with its uncertain results and diffi-

cult management. The machines are provided with tubs and other adequate means

so as to economize the use of water ; the tubs when full will work a whole day,

sustaining only a trifling loss.

From figures furnished by the makers we are able to give the cost of a complete

outfit for from one to five men :

—

One "A. B. C." Portable Gold Miner $125 00

One Tent 35 00

Three Short Handle Steel Shovels, railroad point ... 3 00
« " Long " " " " " 3 00

Three Prospecting Picks

One Light Hoe
Dredging Hoe
Miner's Hook
Prospecting Trowel
Miner's Axe
Hammer Head Hatchet . . . .

Perforated Shovel
Miner's Sieve

Saw, one File, one Magnet

.

4 SO
SO

75
I 00

50
I 25
I 00
1 00
2 50
3 00

Total Outfit $182 00

The Colliery Fireman : His Training, Treatment, Position and Duties.*]

By Mr. CiEORGE Elce, Altham Collieries, Accrinpton.

In choosing a subject for a paper to read before such a society as this there are

least two important points to be decided, viz., its importance to colliery managers, f

one's own authority to speak upon the point. But in taking the present one, it is

peating an axiom to say that it is one of extreme interest and importance to evi

colliery manager, and I can fairly claim that it is a matter in which I have takei

deep interest for many years, and about which I have learned a little from experiei

In the working of a colliery, then, the fireman is a very important factor inde(

Upon "the manner of man he is, depends the conduct of most things in the mil

underground." His training, then, is a matter of vital importance, and indeed i

not too much to say that he ought to be in some measure " to the manner born,

any rate he should begin to work in the mine at the earliest age at which it is dee:

expedient for a boy to enter a mine at all, having first received such an education

will enable him to perform any ordinary calculation, and to pick up at evening cla;

and private study, the principle of all the appliance he comes across in following

work of a miner lad, he should be put to every kind of work in the course of his youj

ful years, both in connection with datalling and coaling, by which two terms I mi

to include all the work done in a mine underground. He ought to be taught early

value of observation in dealing with roof (especially timber drawing and its efT<

upon adjacent places) ;
ventilation, whether bralticing, sheets, doors, stoppings,

gulators, crorsings, or what ; arching and the securing of rods, roof, and sii

generally, hauling, jigging, hooking, and all matters pertaining to the expeditious out

put of minerals. He should be made an expert in understanding other men and boys,

their various grievances (real or imagined), and one matter of vital importance is thai

he should be able, in due and reasonable time, to perform any part himself; so that

in the years to come, " None may rise up and make him afraid.'

1894.

Paper read before the National Association of Colliery Managers, Lancashire Branch, J'1
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When a man has had a course of training in the mine like this extending over a
rm of, say. nine or ten years, and has acquainted himself with the elementary portion
'the principles involved in what goes on around him, he will not be the sort of man
.s a rule) who will lie down and lequest someone to jump on him, and he will cer-

inly not expect or tolerate such a thing being done without his special request. The
ct is he will know that, given the opportunity, he is a more useful man than the
.erage miner, be he coaler, dataller, ripper, sinker, or what else he may, and there-
ire entitled to greater consideration and remuneration. I recall the story of a hooker-
1, who claimed more money and authoiity from his manager because he said the
len abused him a good deal. " Well," said the manager, " I cannot afford even is.

er week in wages, but I will give you 5s. per week in authority." The law gives the
reman certain statutory powers which are presumably sufficient to enable him to carry
jt his duties as defined by the special rules, and I believe it is only proper that these
rivileges, so far as they really are such, should be maintained in their pristine force,

id that the pay should be such as to place him above a workman, especially in regard
) the exigencies of trade, sickness, or accident. So much for the qualifications of a
lan who is to become a fireman, but then he is only in the position of the man who
Bt married ; after the ceremony the minister complimented him, saying, " Well, you
re at the end of all your troubles now, at any rate." Seeing the parson some time
'er, the man suggested that he had more troubles since his wedding than ever before.

[Of course," was the reply, "there are two ends to everything, I meant the
rstone."

I

Thus it is with the young fireman ; he finds that many of those whom he had pre-
rously counted frienijly. give him the cold shoulder, .suggest that he is about the most
jnlikely, unfair, injudicious person ever tried as a fireman ; or maybe they corifine

leir observations to questioning the means by which he attained to that position ; but
I hatever line they take, it will mean that he will have considerable discomfort for a
.•le, even under the most favourable circumstances, and will need all the help and
omfort that his fellow firemen and superior oflicials can give him, as well as a strong
leiermination to succeed on his own part, and a firm conviction in his mind that
'Blest are they who to ihe end endure." He should (from first becoming a fireman)
)t have anything to do with a workman's union, I .say nothing of a fireman's union,
that he can deal fairly as between man and man, when it is bewteen the miner and

he owner. It is quite necessary that he be a man of temperate and regular habits, as
obrieiy, attention, and order are as essential, if not more so, to direct the work of a
.line as any other business, and this will save him from much discomfort, as most un-
alled-ff)r controversies are carried to their acute stages under the influence of "Old
ohn Barleycorn." He should (generally speaking) seek his pleasure in the company

ft men other than miners, especially avoiding such as are under his personal super-
jision. So much for his training and treatment up to assuming the position of a fire-

nan. At first he will be apt to think that his power and authority are too limited to
|nahle him to adequately perform his multifarious duties, and will have to learn the
iird lesson that, like any ordinary implement, this authority is only equal to its work
^1 skilful hands, and he will be like a miner I knew, who apprenticed his lad to a
biner, and, at the end of the second year, said to his son, " Well, lad, what hast tha'
tamed to mak"?" " Why," replied the lad, " I can make a wedge an inch long."
r)ur friend hastly replied, " Any fool can do that. Reach me axe and saw," which
pie lad did. The old man cut an inch from the end of a narrow board with his saw
tnd began to taper it with his axe. After doing a bit at this he missed the inch of
^ood and hit his thumb, upon which he desisted. The lad then sharpened the end of
I board wedge-wise and cut an inch of} it with the saw, as a joiner should.

However, our fireman should be made to understand from the first that in all right
hings, and in such only, he will be backed up by his superiors. He should be treated
vith sufficient confidence to know what are the ideal conditions aimed at in the con-
luct of the district under his care ; because we know there is a little divergence lie-

ween the actual and ideal build and system of a colliery, and the intelligent fireman
hould have a vision in his mind of the complete picture. In any case of radical,
baiijge in the programme the opinion of a fireman should be one of the earliest things
bUined (whether it be in the method of timbering, working, or ventilation), and if

has, or is supposed to have, or believes himself to have any objection to it, some
e should he taken to afford him reason to change or niodif)' the same, so that when he
to supervise the result he can put his heart into it, and intelligently lead the men
ein. His ordinary duties, as defined by special rule and as generally known to us,
as follows : - Charge of his mine or district, safety examinations, danger signals,

eports, visiting men and withdrawal during danger, sending men oiit on rule violation,
Kviety of air-doors, and other air appliances, lamps (frequent examination of), sup-
Bof timber, and its use when requisite, and generally enforcing the rules. And as
Ards these well-defined and printed duties, I content myself with saying that they

delicate, onerous, responsible, omnipresent ones, and for their due fulfilment re-
e men of strong calibre and strict conscientious endeavour and integrity.
But there are other duties pertaining to an unwritten law, such as dealing with

he payment of the men and boys under their supervision, and of this duty I desire to

J that, avoiding fear on the one hand and rashness on the other, a fireman should
"Ck to fairly balance the value of any service rendered by those under him, and ever
yV "To do unto others as he would that they should do to him," were their rela-
ive positions reversed. If any hindrance or inconvenience arises to his workmen, he

Id (whether there be any rule in the matter or not) do his best to set the matter
, so far as his influence will carry him. And as regards his services to his em-
" s, he should be willing to try to serve their best interests in every way so far as
nscience will allow him (one must bear in mind that an unscrupulous man may

more than an honest service can yield). There is a story current that the Messrs.
hilds wanted to send a man abroad on a very important mission, and they
before them one of their senior clerks, and asked him how he would like to go

d in their service, he inquired particularly as to the remuneration, and asked
was not pos.sible for him to have time to consider, &c. They called the next
, and he was willing to go, but when asked how soon he could be ready, he said

thought in two or three weeks. Upon his retirement they interviewed a third, who
once intimated his willingness to go anywhere in their service, and when asket] how
-n he could be ready, he replied, " I am ready now," and he went, and where no
inciple is involved I commend his example to a fireman. At the same time, I must
J that one of the most exasperating of firemen is the one who, like a looking-gla.ss,
eflects one's own opinions, and never, never has one of his own.

If any large body of gas by accident accumulates the firemen are the
to deal with it, of course under the .supervision of their superior

cars. I think the firemen in a pit should occasionally change districts, so that each
n ts acquainted with the whole pit. So far as is reasonably practicable a fireman
-uld not be the supervisor of his own relations by blood or marriage, as man "can-
serve God and Mammon," and so, whilst it may be impracticable to secure men

ho have no relatives as firemen, there should be a gulf fixed to divide the little family
•es which are so apt to form. One of the unwritten duties of a fireman is that of
anting waste, and this can only be done by a continuous active striving—waste of

iber, nails, plates, rails, brattice, tools, or coals, by having left in (what a collier calls)
•creen, which is variable from a foot thick to half a dozen yards. In observing what
oes on under a fireman, careless in these matters, one is reminded of two lines in the
Ancient Mariner," with the variation :

—

" Timber, timber, everywhere,
.\nd not a prop to set."

A very inipoilant habit in a fireman is the one of method or order, because a man
who is himself unsystematic cannot keep either men or work in any sort of regular
order. A retentive memory is well worth cultivating by a fireman. We have lost one
very urgent necessity lor a fireman being a keen gas dete<^or since the candle went out
of general use, and I regret to be able to say that I am afraid there are still firemen
who " look for what they don't want to find." If a fireman is to examine the effects

of the ventilation he must be provided with a good, I would say the best known, lamp
for detecting gas, and he mast hunt for the slightest indication of it with the pertinacity

of a sleuth hound, and not have in his mind the idea that if they have to miss firing

the shots it will be a serious matter. His idea ought to be, and he should be drilled

and re-drilled in it from time to time, that if there is gas to be found he will find it,

leaving the economic results to people who are more affected by them. The examina-
tion of roof and sides and the timbering in his district ought to be a labor of love to
.him, and he should never tire or weary of taking pains in these matters. When tim-
bering or packing is done within his direction he ought (from the beginning) to form
the 'ttrialterable resolve never to have poor or slipshod work or material put in ; far

better no timbering than poor or mistaken, as he will realise if he bears in mind that

more delays to traffic occur and more limbs and lives are lost from such causes than
any other in our coal mines. An important thing for a fireman to observe is the effect

changes in the atmospheric conditions (such as pressure and temperature) have upon
the roof, floor and sides of the particular mine he has charge of. I know many roofs

which are very liable to fall upon a rise of the barouieter, especially in pillaring, and
also when the weather changes from hot in the day to cold at night, thus favoring the
deposition of moisture from the hot air upon the roof and sides of the roads, particu-

larly the intakes. The tricks and manners of the roof, floor, coal and packs under his

charge should be his constant care, such as, for instance, where does the ^as come
from—coal, roof or floor—and wnen ? Is it a regular constant yield, or is it erratic,

following weighting and heaving, forming outbursts, &c.? What shape of the face (in

any method of work), is most favorable— first, to safety and the workmen
; second, to

the owner and round coal? Are they identical or not, and if not, why so, &c.? All

these are problems which he will find worthy of his consideration, and with which he
can profitably concern himself

One thing which I personally do not care to have to deal with in a fireman is

extra density : he should be alert and active, mentally as well as physically. To one
inclined to be waited on and carried al)out, I would commend the study of a pathetic

little incident in the history of a stout colliery manager of the last generation. One
Saturday he got a drawer to take him into a district of his pit (when it was nearly
giving over time). The young man rather growled about it, hut our friend sauced him
well, rfnd so he ran him where he was requested. And then, while taking him along
a low length of road, the drawer swayed the tub off the road, and told the manager
to get out as best he could—he him^elf was going home. On .Sunday morning the
manager's friends became uneasy, and a search was made; he was foun I in the tub
where his quondam friend had left him. A good quality for a fireman to cultivate is a
thoroughly sound judgment, not to decide about a matter upon the first plausible tale

he comes across, but to learn every possible detail concerning it from all the available

evidence, and judge accordingly, and in order to become so he must learn " that great

events from little issues spring," or, in other words, that there is no detail of his work
too insignificant for his attention, and that it is only by keen attention to the small
items that the apparently large ones come out correct.

One of the most difficult duties, and quite as important as difficult, is for a fireman

to maintain the necessary discipline amongst those under his charge, and on that head
I can only say that whenever he has got a fool to deal with he must himself be ex-

tremely wise and circumspect and in every case walk in the line of strict law and
equity. His troubles will not often come from competent, sensible men. At the same
time, malice is a luxury never to be indulged in by him ; he should rather adopt the

attitude (towards an unruly member), of a wrestler who carefully watches every move
of his opponent, and applies just the requisite pressure in the weakest place, in order

to prevent his own overthrow. It cannot be too strongly impressed upon him that it

is his duty (except in special cases and at certain set times), to see that other men do
the actual work, and not to demonstrate to the admiring eyes of all his datallers, &c.,

that he can do the work of two with three watching him. Mr. Hyslop, in his splen-

did work on " Colliery Management," speaks of someone he knew who was a " do-

all-the-work-himself " sort of a man, but he naively concludes, " His friends lament
his early death, and his employer had early to replace him." I am reminded of a
story of an overman, who said to one of his men, " Why, man, it takes me half of my
time to watch thee alone." ".\ye man," replied the workman, "it takes me all my
time to watch you," and a fireman should observe the principle embodied here. It

may possibly he said—Why, you ask for the qualities of a manager in a fireman ; and
I should remind the author of the sentiment that a Mr. Burns, from over the Border,

has said :
—

" The rank is but the guinea stamp,
'the man's the gow'd for a' that."

And I would further say that from the ranks of a host of such ideal firemen should
come the men who in after years are to receive the guinea stamp of colliery manager's
certificates, both first and second class. Because, firstly, they are most fit and quali-

fied
;
secondly, they are most deserving ; and thirdly, no other class of men can be

really as fit and as deserving as these should be. And as an important argument in

favor of this special and particular training of our subordinate colliery officials I would
like to point out that, if all the firemen in all the pits in this kingdom had this trained

intelligence constantly directed upon the daily problems of our mines, the result would
be that every detail, every mechanical contrivance used therein, would be continually

improved and developed, and the results could hardly be realized by anyone. Collier-

ies would become what even the most optimistic dreamer has never seen in his wildest

drea'm —in fact, " what it has never entered into the heart of man to conceive."
There are many things done, and suffered to be done, in our mines now which

are barely fit for men and boys to do. Anyone who has had a fair trial at bolt and
chain drawing, ventilator turning, pushing coals by hand down a too flat scuttle, turn-

ing at a cral) week in week out, stiff slant waggoning, hooking at a wet pit bottom, or

any such lofty, soul-ins|3iring pursuit, to earn his daily bread, will be able to appreci-

ate my meaning when I say that some work is not of itself elevating. There is also

the class of useless labor, such as blowing floor to make roads in seams where the roof
requires artificial support almost every yard, straight cutting where every practical man
must feel the longwall would be more fit, jigging coals down hill to haul them up
again, drifting at random after coals where faults incervene, where following the
natural signs would give proper results, etc. .Such soul-destroying, debasing, and use-

less work would be speedily reduced to a minimum if it came under the observation of

the ideal fireman I have sketched, because he would be like the Oldham man who
went to gaol and was put on the treadmill. Says he to the turnkey, " Ow'd mon,
have they alius turn't this wi' their feet?" " Yes," was the reply. " By gum, but if

they had it i' Owdam they'd have a little engine to it i' quick sticks." It ^ possible

for an argument to be advanced that it would be indiscreet for a manager to continu-
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IMPROVED COAL HANDLING MACHINERY.

The McMyler Coal Car Dumping Machine —Tilted to Hatch.

The McMyler Coal Car Dumping Machime -Taking a Car,
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ly make men qualified to take his place, bin I am afraid it would he a weak prop
.leed to sustain a colliery manager if he could only do it by having a body of incom-
tent sulxirdinates. And indeed he would be much more likely to fare reasonably

ell by having a thoroughly competent set of firemen who owed all ihey knew to his

ndness. He would be taking the line of the farmer's boy who was left to mind the

ntse and the children whilst his master and niistre s went off for the day. The
ister cautioned him to be quite sure and keep the children away from the fire,

."hen the couple lelt hoine they had a fair length of a straight road to go, and, look-

g back just before the turn, they were horrified lo see flames coming up their house
limney: returning, they found a great fire piled up in the grate. " Why is this ?"

quired the farmer. " Well," replied the lad, " you wanted the children kept away
am the fire, and none 'em dare go near that one.'"

There are, I believe, one or two things which the law might be made more defin-

about in favor of the fireman : for instance, if he gives an order to a man about
s work or place the workman ought to take all the responsibility for non-obedience,

he law ought to define what percentage of gas, and how determined, should be con-

dered to prohibit working or passing in, and more particularly define the time
ter his visit for which he can expect to be called upon lo answer. And lastly, the

ty of a manager to his fireman (and the under manager in his place and degree) is

^ treat them and so to act before them that they may look up to him in all matters as

I

true gentleman and competent adviser. Vou cannot look up from the summit of
..owdon and Menai Bridge, and a fireman cannot look up to a man who is not in all

tsentials his superior. So a manager should see to that point, and, having selected

rid secured a staff of good firemen, he should " bind them lo his soul with hoops of

eel," so that at all times, but especially when the time comes, as it very well may,
nat his place, fortune and reputation depend on their true esiimale of hiin, he may
nd that he has not " built his house upon the sand.>,"' but upon the rock of genuine
erling human nature under its best and truest aspects.

Improved Coal Handlingf Machinery.

Last month we gave our readers particulars of the extensive improvements in coal
'ling appliances at present under construction for the Dominion Coal Co. Ltd., and

question of rapid loading and discharging of coal c.irgoes wiih a minimum
lount of breakage is of prime importance to our coal masters, we have pleasure in

blishing a few notes respecting a new plant recently put on the market by the Me-
ier Car Dumping Machine Co., Cleveland, Ohio. Next to the trafific in iron ore

itween the mining regions of Lake .Superior and the furnace districts of Illinois, Ohio
id Pennsylvania, the movement of bituminous coal from Lake Erie ports to the

"iwest is the most important item of Lake commerce. For several years past

ents of coal from Pittsburg, Hocking Valley and West Virginia districts have
;ed about 3,000,000 tons each season. This coal is of a high grade, suitable for

and steam purposes and for the manufacture of gas coke, and shippers have tried

arious methods of loading it into vessels without damage from breakage.
As far back as twenty years ago attempts were made to handle coal on the lakes

means of chutes, and on the Cleveland docks, of what is now the Big Fourth rail-

ly, as much as $65,000 was expended on a single plant that had to be entirely aban-
' soon afterward, on account of damage to the coal in handling it. With the

idrent of big steel steamers and wooden boats of largely increased capacity, rotary
lerricks, handling, first, buckets of ordinary size, and later on buckets of five tons
.pacity, were introduced into the trade, but even with these the largest vessels were
layed two to four days in loading and with eight to ten men shovelling into buckets

a car three feet deep, and not taking probably more than 20 lbs. to shovelfull,

e was still the disadvantage of separation in the coal and consequent breakage,
effort, therefore, has been to secure dispatch for vessels approaching that obtained

the ore trade, where ships of 3,000 to 3,500 tons are loaded in a few hours, and at

same time avoid loss in the comuiercial value of the coal by overcoming as far as
ble the breakage referred to. A machine that, in the opinion of coal shippers

lerally, meets these requirements, is illustrated herewith. From an engineering
dpoint it is a very novel affair, but it has been given sufficient trial in actual service

Ashtabula, O. , to demonstrate its entire practicability and to warrant the statement
it will within another season revolutionize the business of handling coal on the

;es. Patents on the machine are controlled by the McMyler Car Dumping Machine
itnpany, a new corporation, and the first o( them was built by the McMyler Manu-

ring Company for Pickands, Mather & Co., u ho are the Cleveland representatives
le Minnesota Iron Company, and who conduct a larger business in iron ore, pig
and coal than any of the several Cleveland firms that are engaged extensively in

associated industries. Instead of the old system of derricks and buckets, the
hine takes up a loaded car of about 23 tons capacity and dumps its contents into

hold of a vessel in a manner that avoids practically any fall of the coal, as the car
loaded to the mouth of the hatch, and the entire load allowed to slide out in a con-
trated mass through an ingeniously arranged chute. Of course a car of 50 tons
city could be handled in the same way and the efficiency of the machine thereby
tly increased. Several records as high as fifteen cars of twenty-three tons each,
tons, unloaded in one hour, have been made with the apparatus, and steamers
ng in capacity from 2,000 to 3, 100 tons have been loaded in eight to twelve hours,
machine is entirely self-contained and portable, having the rotable features of a
ving derrick, with the addition of the girder or bridge, by means of which the

car of coal instead of a loaded bucket is taken up and discharged. All trestle

k is avoided, and there is nothing complicated or expensive about the apparatus.
from the machine itself the only expense is that connected with the arrange-

t of the surface railway tracks.

Viewing the machine from a mechanical standpoint, its elements may be describ-
as a bridge of two place girders turning on trunnions near the river or dock end of
bridge. These trunnions are carried on a framework of the house, which is in

carried on about 100 12-inch wheels arranged in a circle after the manner of a
w bridge. The circular track on which these wheels move is supported through
ivy plate girder framework by 16 large car wheels moving on four tracks, the outer
s of which are 24 feet apart. Back of the machine and its docks are six double

lines of railway tracks, which are for loaded and unloading cars, and which are spaced
ibout the same as the hatches of vessels and perpendicular to the line of the dock,
nje power is furnished by a pair of suitable engines which control the hydraulic power
Sud all operating parts are controlled by friction clutches, requiring but one operator
to handle the entire machine and only four men in all engaged in connection with the
pfent. The other three are a fireman, a man employed on the bridge and a man to
attach the cable to the drawhead of the car.

An hydraulic ram of i8j^ inches in diameter, mounted on trunnions, tilts the
Wdge, which is so balanced that it rights itself, the ram forming an effective brake
for it. From an accumulator having at one end an hydraulic piston and at the other a
iteam piston ten times the area of the hydraulic piston, is taken the pressure to operate
the clutches for pumping, hoisting and driving, laterally, and also the brake controlling
the winding drum that pulls the car up the incline.

In- operation, the ves.sels being placed so that the hatches are opposite the tracks,

or nearly so, the machine is moved to the hatch which it is desired to load into, the
steel cable, size l}( inches, is hooked into the drawhead of the car and the car pulled
up lo the upper or shorter end of the bridge, which is so constructed as to form a
bumper, against which the end of the car rests when lilted. The end bar being with-
drawn auton'atically through the tilling operation, the coal flows out through a dis-

charging chute, and is concentrated in a telescopic lrou.;h or spout, which at the first

flow of the coal may lie lowered to within a few feet of the bottom of the vessel, when
the work of loading begins at any of the several hatches, or to the surface of the coal

itself after the bottom of I he vessel is covered. In double decked vessels this chute
may be lowered to the bottom deck combins. After the load is discharged the bridge
is tilted back, the cable on the end board detached, the car allowed to run down and
off the incline on to the track provided for "empties," a loaded car again taken up,
and So the operation continues, the machine moving from one set of tracks to another
and from one hatch to another as may be required by supplies of loaded cars, or in

permitting of trimming of cargo. Through this latter operation a great saving in time
is gained, as occasion for shifting a vessel while the work of loading goes on is very
rare. Not only cm the machine be moved laterally in either direction with a car on
the bridge or platform, but it may be swung at the same lime to avoid spars or any
other obstructions on the vessel. One of the best features of the machine is its adapt-
ability lo the kind of railway car in general use in the bituminous coal trade. The
only change required is that of fitting sliding end boards in the cars at a trifling cost.

Immediately upon preparations being made for the erection of this first machine at

Ashtabula, the management of the Lake Shore & Pittsburg and Lake Erie railways,

the two coal lines running into that port, had i ,000 cars fitted with sliding end boards,

and work has lieen started on 1,000 more of the same kind.

The capacity of the surface track plant shoun on the large engraving, and from
which cars are moved on to the platform of the machine by a locon.otive constantly in

attendance, is 140 cars, or about 3.300 tons. Of course the number of sets of surface

tracks for loaded anri unloaded cars depends entirely upon the number of cars it is

desired the plant shall handle, and as the entire transferring apparatus is arranged to

move along a dock line it can therefore be made to accommodate any desired number
of tracks and length of dock.

Note re Prospectors' Classes.

Bv W.M. Hamilton Meri^itt, F.G.S., .Assoc. R.S.M.

In a young country, whose mineral resources have not even been well prospected
for, such as the Province ot Ontario, and a great portion of the Dominion of Canada,
the first steps to be taken looking toward mineral development, naturally, is to find

the mineral, and then to persuade local capital to develop the same. If this is correct,

it is advisable, in a new country, to educate men to look for minerals, and the general
public to take an intelligent interest in their development. The first country which
has adopted this policy, so far as the writer is aware, is the Colony of New Zealand,
where excellent results are stated to have accompanied prospectors' classes. Following
the example given by New Zealand, the Kingston School of Mining recently inaugur-
ated a so-called " Prospectors' Class " in the gold mining district of Marmora, in the
Province of Ontario. As this is the first instance of such a class in Canada, it is

thought that a few notes on the same may be of interest.

Marmora is a small village, in the vicinity of which gold quartz mining operations
have been from lime to time carried on for many years. The class consisted of some
20 pupils ranging from the ages of say 70 lo 17. It was composed of present and past

mine foremen, prospectors, hotel keepers, merchants and other investors in mining
claims, thereby leading lo an increased and more intelligent interest on the part of
business men in mining development, as well as l)y those who are actual workers.
The idea of the course was more to give those attending it a start, or basis from

which to start, in the direction of personal mineral investigation, or an idea of what
books and outfit to obtain to assist them.

Enough Chemistry was given to enable the student to understand what a mineral
is, and to grasp the distinction between an acid and basic mineral, and numerous ex-
periments were made to iliustrale. Enough Mineralogy was given to enable the
student to use a mineralogical text book, and to enable him to distinguish the common
ores and the minerals entering into the composition of the ordinary rocks. Specimens
illustrated this part of the subiect, and rough field tests were made upon the same.
Sufficient Geology (accompanied by typical rocks) was given lo enable the student to
form a general idea of the formation of the ordinary rock families, and in connection
with ore deposits, the typical classes and their mode of occurrence was touched on.
Finally, prospecting and the rudiments of mining operations concluded the course. ^

In practical work, assaying of gold and silver was given, and a course in blow-
piping, which embraced the testing of the common minerals and cupellation ; also

panning and short trips to geological sections and local mines. The course occupied
only two weeks, and the students were working for three hours in the morning and
two hours in the afternoon of each day.

This preliminary Prospectors' Class was conducted by the writer, and it had as a
result the formation of a local club lo carry on geological and mineralogical work, and
the collection and preservation of minerals and geological specimens, thereby proving
in a substantial manner the sustained interest of the class.

An Ambulance for Use in Mines.—The difficulty of carrying injured men in
.

mines through narrow and uneven passages has often been recognized. An apparatus

invented by Dr. Paul Troisfoniaines, is described by the Semaine Iiidiislrielle, of

Brussels, and seems to be simple and convenient, as well as cheap. It consists of a

sort of hurdle or litter, inade of hoops about 8 mm. in diameter, placed parallel and
joined by a fabric of cord or mat, somewhat like a hammock, thus giving when re-

quired, rigidity in one direction and flexibility in the other. The injured man is laid

in the litter with his legs Atended and his arms at the side of his body ; the upper

part of the litter is then folded over and secured by three or four straps. The man
then forms a package and can be carried without the slipping and jolting of an ordi-

nary litter, no matter how narrow or rough the workings may be. In case of fracture

there is believed to be less danger in carrying a man in this way, holding him immov-
able, than in attempting to keep the broken limb in place by rough splints or bandages
extemporized on the spot. These litters can be easily stored in a small space, and
their cost, in Belgium, is 3 fr., or about 58c. only.
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Photography in Mines.*

By Herbert W. Hughes.

In a recent contributiont on the same subject the writer dealt with the difficuhies

met with in photographing mining operations, and the methods he had found success-

ful in overcoming them ; but as the members he was addressing were familiar with the

apparatus employed and the manner of using it, no reasons were then supplied, either

for the preference given to certain forms of lenses, etc., or for the manner in which the

operations were conducted. Photographs of places inaccessible to the general public

are usually interesting, and mining pictures do not seem to be an exception, if the

writer may judge from the numerous letters he has received on the subject. Many

mining engineers have expressed a wish for further particulars in language less techni-

cal than that used in the paper already alluded to, in order that they may take up

similar work in their own collieries. The field is a very large one, and it is to be hoped

that members may be induced by this paper to enter into the work, because the results

are valuable, both from a scientific and educational standpoint, and indicate clearly

how many operations are performed far better than an ordinary drawing.

The writer took up the work to obtain views showing how the ten-yard coal was

worked, as he found that there was considerable difficulty in doing so with diagrams.

To further instance the value of such photographs, he may say that one view obtained

by Mr. J. C. Burrow showed the heavy timbering in the 412 fathoms level at Dol-

coath. This place was subsequently the scene of a terrible disaster in which seven

men, including the foreman timberman, lost their lives owing to the collapse of the

timbering as it was being strengthened, while an eighth man was rescued unhurt after

37 hours' entombment beneath the fallen debris.

The subject is particularly appropriate at the present time, because our President,

Mr. Arthur Sopwith, was the first to obtain a complete series of views showing the

various operations from the bottom of the shaft to the working place. These were

taken in 1881 and 1882, but previously Mr. W. E. Debenham, in 1864 or 1865, had

obtained several photographs in the Bolallack metal mine in Cornwall. In 1884

Messrs. G. M. Bretz and F. P. Dewey,J photographed several places in the anthracite

collieries of Pennsylvania; while in 1891, a series of views by Mr. H. Borner,§ illus-

trating the methods of working the Freiberg metal mines were published in book

form The latter are probably the best series from a photographic standpoint that

have been obtained, and many of the views, such as (17) " Fixing iron settings in the

Hohebirke lode," and (18) " Setting contracts at the forebreast in the Seligtrost lode,"

are also excellent from their technical accuracy. Several, however, have been com-

pletely spoilt by the endeavours of the photographer to produce a good picture, two

being especially mentioned, viz., (3), Inset at the twelfth level in the Abraham
shaft," where a miner is depicted breaking a large lump of loose rock placed at the

edge of the shaft, and (5)
" Sending down timber from an intermediate landing in the

Abraham shaft," showing a man engaged in sawing apiece of timber, one end of

which projects over the shaft.

With the exception of several isolated attempts, nothing seems toTiave been done

in this country since Mr. Sopwith's experiments until about eighteen months ago,

when Mr. Burrow and the writer took up the subject and endeavored to obtain a com-

plete series of views showing the methods of mining where the excavations are larger

than usual. A selection of the former's results have just been published in book

form. 11 For mining work it is necessary that the operator should either be an engineer

or have an engineer associated with him, and in this respect Mr. Burrow was happily

situated, as he was assisted by Mr. William Thomas. Mr. Burrow and the writer

have been in communication with each other, and both finally used similar apparatus

and materials, the only difference being in the appliances used for illuminating pur-

poses. The writer has much pleasure in admitting his indebtedness to Mr. Sopwith

for many useful hints and advice which assisted him in overcoming several difficulties.

Cameras—For many obvious reasons it is necessary, for underground work, that

a camera should be of the lightest and most compact form as it often has to be erected

in awkward and confined situations. The writer's first experiments were made with

the club camera of Underwood & Co., half plate size (6>^ inches by 434; inches),

{vhich is of the light tourist pattern possessing the several movements common to

that class of camera; its construction is, however, not rigid enough to stand the rough

usage to which it is subjected underground. Several other designs were inspected,

and" for many reasons the whole plate Acme camera of Watson & Sons, giving a view

%yi inches by 6)^ inches was preferred.

Like many cameras, the Acme, when closed, has a thickness regulated by the

combined substance of ba.se board, bellows-front, and focus glass, for the front folds

into the base and the bellows occupy the space between it and the focussing screen,

but unlike the majority of cameras, all the operations of erecting in this one are re-

leased and locked by spring catches. When setting up, the spring on the top of the

body is first moved aside and the body revolved on its hinges, when the struts run

down in the grooves in the side until they fall into a niche near the bottom ; at this

point the clamping nuts are tightened and the body is held at right angles to the base.

The front is then lifted up, and two projecting pins at the foot are slipped into grooves

in the front of the base, and are held there by spring catches which rise automatically

and secure them. The locking of the front is an exceedingly ingenious and convenient

arrangement, for while it firmly holds the bottom portion and allows of the front

swinging in a vertical plane to any practical amount, yet by inclining the front back-

ward to an angle of 45 degs., it draws loosely from its fittings and is ready for

<^osing.

The bellows are taper, but not square in section, being deeper than they are wide,

thus allowing the rising front to be used with freedom when wide angle lenses are em-

ployed. The ordinary clamping screw for the rising front is dispensed with, the fixing

being obtained by means of a rack and spring ratchet on the side. The back of the

camera is made with the usual reversing frame so that horizontal or vertical pictures

.
may be taken, but it is held in each position by a spring, and is also kept in proper

register by another spring.

The dark slides which carry the plates for exposure are fitted with special stops

and springs to the shutters ; the former dispense with the projecting screws ordinarily

employed and leave the slides clear for the reception of carriers for smaller sized plates

<if required), while the springs automatically hold in the shutter when closed after ex-

posure. In addition, the dark slide itself is held by a spring catch as soon as it is

pushed into the proper position for exposure, and cannot be withdrawn until the catch

is pressed back, thus preventing any possibility of the slide moving by accident and

spoiling the plate. The numerous spring catches alluded to are valuable on the sur-

face, but are still more so underground, where the various movements have to be gone

* Transactions Federated Institute 0/ Mining Engineers.

\ " Photography in Coal Mines." Journal 0/ the Plwtogra/ihic Society 0/ Great Britain,

vol. xviii., page 93.

Trans. American Inst, of Min. Eng., vol. xvi., page 307.

i Der liergviann in seineiii Beru/e, Freiberg, 1891.

I
'Mongst Mines and Miners, London, 1893.

through in semi-darkness. It is a source of considerable satisfaction to know that the

different parts are in their proper position when a click is heard.

The usual double motion is supplied for focussing and for the application of wide-

angle lenses, as the front can be extended by rack work and the back moved up to the

front-. In order that the back may be set parallel with the front alter it has been

moved, marks are cut across the two grooves in which the back slides. The base of

the camera may either be panelled, with a screw socket in the centre to be fitted to a

separate tripod and held by a T-screw, or preferably may have a turntable. Although

the latter is generally made of brass, yet it is of light construction, and as the base is

cut away for a diameter of 6%- inches, the metal introduced weighs little heavier than

the wood removed. When aluminium is used in the construction the reduction in

weight is considerable. For many reasons the turntable in the base is to be preferred

;

in the first place it saves one extra part (the tripod head), cannot be left behind, and

reduces the time required for erecting, while when the latter is done the camera is

sure to be rigidly attached to the tripod.
jA tripod stand with the lengths of the legs adjustable is convenient on the sur-

face, and is necessary underground, as the camera has often to be erected in confined 1

situations and on very uneven ground. The threefold stands are best, but many of

these where the joints are supposed to be held rigid by a screw are worse than useless.

In the new pattern stand, the middle piece folds down- into the same plane as the topj

third, and is then pushed upwards about an inch, thereby locking it between two brass

strips, one on each side. A clamping screw is provided to hold it in this position,!

and forms an additional security ; but even if this screw becomes loose the leg cannot

bend outwards, as before it can do so the middle part must drop away from the upper;

piece : the weight of the camera effectually prevents this. Practically the legs are asj

free from any chance of collapsing as if they were made in one piece. 1
j

After the care which has been taken in perfecting small details, it is surprising top

find that indicators for determining whether the back and front are vertical are con«l

spicuous by their absence. On many occasions it is impossible to set the camera level,

and consequently the back part carrying the dark slide cannot be set truly vertical

unless a plum-bob is improvised from a piece of string and a stone. The better plan

is to purchase two plumb indicators and attach one to the side of the back and the

other to the front of the front. There ought not to be any necessity to go to this

trouble ; such an instrument should be fitted with indicators in the first instance.

Lenses—Within the limits of this paper it is impossible either to describe the

various types of lenses which have been used underground or even the advantages

possessed by several forms under certain circumstances, except in a general manner.;

The action of a lens is never perfect, but in many of recent construction the im.per-'

fections have been reduced to such an extent as would hardly have been thought pos-

sible a few years ago. The chief defects which have to be minimized are : Spherical]

aberration, caused by the rays of light being refracted more at th^ edges than in the

centre of the lens ; chromatic aberration, due to the lens bringing light of different

colors to focus at different distances ;
astigmatism, the inability to focus horizontal and

vertical lines at the same time when such are near the edge of the plate ; and curva-

ture of field, that is to say the lens brings rays of light to focus on a field more or less

curved. As the plate on which the image is received is flat the latter defect is very

serious.

Under varying circumstances certain of the above defects may be admissible, but

others must be absent. Hence the numerous types of lenses adaptable to differen

uses ; in one form a certain defect is allowed to exist in order to better correct soijie

other fault, which, if present, would render the lens useless for the purpose it is intend^

ed to serve.

Practically speaking, it may be said that the rapidity of a lens depends on its

aperture and focal length, and as in underground work speed is of the greatest impor-

tance, a lens possessing such advantages should be secured. The portrait lens is of the

greatest intensity possible, and was used by Mr. Sopwith in his experiments, but it has

not the power when working at full aperture to either focus the image sharply at the

edges of the plate, or to represent objects in the background with the same sharpness

as those in the principal plane on which the focus has been made. In many cases the

latter is an advantage frorii an artistic point of view, as most people prefer to see the

background subordinated to the principal object forming the picture, but in many
mining operations objects of importance are situated in several different planes and if

the photograph is to be of value for scientific purposes such object.-; must all be in focus

at the same lime. In order to obtain this advantage the aperture of the lens has to be

reduced by the insertion of what are known as stops into the brass mount carrying the

several elements of which most lenses are constructed. These stops are now generally

expressed not in actual measurement but as a fractional part of the focal length, thus

/ 8 is an aperture having a diameter equal to one-eighth of the focal length of the lens

it is associated with. Most English lenses are now marked with the diaphragm aper-

tures recommended by the Photographic Society of Great Britain, each of which is

half the area of the preceding one. Provided the time for correct exposure is known
with any stop, the amount necessary with ^he others is easily calculated, as when using

the next smallest stop double the time must be given. The diaphragms are marked

thus: / 4./ 5-6, / 8,/, 11.3,/ 16,/. 22.6,/ 32,/ 45-2,/ 64. The unit aperture

is /. 4, and if an object required one second exposure with that stop, it would require

two seconds with/ 5, four seconds with f. 8, eight seconds with /. 11, and two hun-

dred and fifty-six seconds with / 64. This at once shows the necessity of using the

largest possible aperture where either the light is poor or the subject likely to move.

At one time the stops supplied with each lens were either arranged on a rotatin

wheel, or were separate and were pushed into position through a slot cut in the side

of the lens mount. Within the last few years the iris diaphragm has come largely int"

use, thus allowing the opening to be contracted or enlarged by simply moving a

pointer. Every lens for underground work should have an iris diaphragm as ihe num-:

ber of things to be carried about is thereby reduced, and the operation of altering the

stop is made easy and comfortable ; the risk of fogging the plate is also done away
with. . When the lens mount has a slot in it, and plates of extieme sensitiveness ar"

used, sufficient light may pass in through the slot to spoil the plate.

It may be thought that what are known as wide angle lenses which are of shor

focal length, and include a large angle of view on the plates they are made to cover,

would be best for work in mines, but although they sometimes have to be employed,,

yet they do not give satisfactory results. They often exaggerate the perspective to

such an extent as to make the resulting negative loo|< very unlike the original, and

owing to the principles on which they are constructed have to be used with a com-

paratively smiU aperture ; as a rule the largest stop they are supplied with is/ 16, but

the majority do not work satisfactorily above/ 22.

Mr. Burrow first tried a portrait lens, but as the only advantage this form pos-

sesses is speed, he abandoned it for others on the introduction of the rapid plates now
to be obtained. The writer's first experiments were made with a Ross rapid symme-

trical lens having /. 8 for its largest aperture. At that date such types were perhaps

the best, for although they are slow compared to portrait lenses working at/ 4, ye'

they coyer the plate better at the margins, and naturally have more depth of focus, but

they include a narrow angle, and as the elements are rather widely separated in oidei

to obtain flatness of field, the plate is not so evenly illuminated as is desirable.

The introduction of several new varieties of glass made at the Jena factory has put
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to the hands of opticians a power which they did not previously possess. At one

me lenses were made achromatic by cementing crown and flint glass together to form

e separate elements, but as the glass which possessed the higher refractive power
had a higher relative dispersive power, a certain amount of,astigmatism remained
rrected, and the lens defined indistinctly in the marginal portions of the field. In
Zeiss lens designed by Dr. Rudolph,* achromatism is obtained by employing two
enis, in which the one having the higher index of refraction has the smaller rela-

ve dispersive power, while the astigmatism of one combination neutralizes that of the

The field is flattened by the combinations themselves, and consequently they

be placed near together, thus increasing the angle of view and giving more even
niination. Practically, owing to the greater covering power, the lenses are more
'd than those we have been previously accustomed to, as they do not require to be

opped down to such an e.xtent.

Both Mr. Burrow and the writer have used the series III. lens, having an aperture

[f, 7.2, with much success, but Ross & Co. have recently taken up the manufacture

f another type which promises better results, viz., the Goerz t lens, which has two
anietrical combinations. The double anastigmat, series III.,/] 7.7, permits the use

the largest stop without diminishing the sharpness of the image at the margins of
plate up to an angle of 70 degs., while definition and flatness of field are uniform
over the picture.

The writer need only mention another construction of lens which has been found
valuable under cert.-iin circumstances. The Ross concentric lens is constructed on a
Jierent formula from that of all other lenses, as the two exterior surfaces of each
-bination are concentric, while the cemented surfaces are flat. Without a special

"d of glass made at Jena such construction would be impossible. The field is quite

,
evenly illuminated, and definition is equal over the whole of it. Unfortunately
largest stop that gives sharp definition is f. 22, but in situations requiring a wide

le lens none better can be employed. It is claimed that the concentric more nearly

"ds the theoretical amount of depth of definition than any other lens, and may con-

uently be said to possess greater depth of focus over the whole field.

.\s lenses for different purposes vary considerably in diameter, it is usual, if

~eral are to be used with the same camera, to attach to each an adapter : this is a

of metal exactly filling in the space between the screw of the smaller lens and the

e of the largest one, which is firmly screwed to the front board of the camera,
writer has lenses of 5 inches, 7 inches, 8^ inches, 9 inches, and 12^ inches

s, and the four first named are each fitted with its own adapter, which is kept per-

ently screwed on to the lens. Underground the camera can often be erected in

e spot only, and as soon as this is done, by the assistance of the adapters all the

es in succession can be tried in a few minutes to determine which includes the

"t view.

Plaies— Photography is based on the sensitiveness of certain silver salts to the

'on of light, and the modern dry plate consists of a thin film of gelatine in which the

"itive silver salts are held in suspension in a fine state of division.

The methrx.! of preparation is to first soak suitable gelatine in water until it be-

es soft, and at the same time to add the requisite quantity of an haloid salt, either

her ammonium or jiotassium bromide, or both. A solution of nitrate of silver in

"tepis prepared and added to the first solution in such quantity as will be completely
imposed by the haloid salts therein. The silver salts ihus formed do not possess

maximum sensitiveness, and for that reason the mixture is subsequently healed
one or two hours to a temperature near that of boiling water.

If the gelatine solution on cooling is of the proper consistency, il is thoroughly
"hed by squeezing it with cold water through canvas, this being necessary in order
remove the excess of haloid salts which remain in the solution. If such were not

ne the surface of the film, on drying, would be destroyed by the crystallization of
salts; and in addition, the potassium or ammonium bromide left in the emulsion

uld act as a restrainer on development, thereby practically diminishing the sensi-

"eness of the plate.

The preparation of the exceedingly sensitive plates which have been placed on
market within the past eighteen months is a trade secret, and a valuable one.

e method of obtaining this extra sensitiveness cannot therefore be described in this

per. It is, however, known that in order to obtain the maximum amount of photo-
mical decomposition from the minimum expo;>ure, the film must contain some
ogen absorbent. By photo-chemical decomposition is meant the invisible change
dergf)ne by the salts of silver contained in the film when it is exposed to light and
is generally aditiitted that one of the results of this decomposition is the liberation

the halogen element previously combined with the silver. Now, gelatine possesses

he power of absorbing with ease large quantities of liberated halogen, but slow gela-

'le plates are common articles of manufacture, hence the mere presence of gelatine is

sufficient. As may be expected, almost every imaginable salt or material has been
'ed as an absorbent, even the nitrates, which are extremely powerful, but without
taining any results of practical value. The writer is informed by a firm of leading
le manufacturers that as far as their present knowledge goes, no better halogen
rbent than gelatine is to be found, and that the method of cooking the emulsion

the main factor for obtaining extreme sensitiveness.

Since the writer commenced underground photography the sensitiveness of plates

been enormously increa.sed ; indeed the most rapid now on the market are nearly
~ee times as quick as those obtainable two years ago. Mere speed is, however, not
e only point to which attention has to be paid, as the quality of the film is of equal
sportance. Good, rapid plates are an essential where artificial illumination has to

be employed, more especially in mining, where any figures in the view necessarily
cupy somewhat strained positions. The writer's first satisfactory results were ob-

tained on the Mawson plate, which then had a speed of about 80 on the Watkins
lie, but the introrluction of the Cadett lightning plate proved a perfect boon, as it

lowed the exposure to be reduced one half. Most manufacturers have quickened up
their plates during the past year, but from the last table published by Mr. Alfred
Watkins of the trials which he has made, it appears that the Cadett plate still holds
its own as the fastest on the market. The average speed issued is from i6o to 180 on
the Watkins scale, and the numbers, which are marked on each boxj may run in rare
OSes to as high as 228. All the writer's latest results, and also those of Mr. Burrow,
lave been obtained on such plates, and both can bear witness, not only to the great
ipeed but the good quality of the film.

Methods ofIllumiuation-fThe incandescent electric light is practically useless.
The writer has exposed a plate for 30 minutes at the bottom of a shaft which seemed
brilliantly illuminated, using stopf 16, and only succeeded in obtaining an impression
of the incandescent lamps themselves and of their surroundings to a distance of not
Bore than 6 feet.

The arc electric light gives far different results, and is somewhat largely employed
ID obtaining portraits on the surface. Underground, the conditions are different.
Portrait lenses do not give good results, and if the next best lens is employed, it means
foar times the exposure necessary on the surface ; it is also practically impossible to
arrange reflecting surfaces in the happy manner that can be carried out in the studio.

*Eng!ish Patent No. 6,028, 1890.
t "A New .\.stigmatic l.enR," C. P. Goerz. Jour. Pliot. Soc. Great Britain, vol. xvii., page 253.

The inconvenience of carrying the electric cables into the working places is left out of
consideration.

Messrs. Dewey ,& Bretz obtained a series of views in the mammoth seam at Kohi-
noor colliery, Shenandoah, Pennsylvania, with the aid of the arc electric light speci-
ally erected in the mine for such purposes. They used five lamps, each giving 1,606
candle power, but even with a diaphragm ofy; 16, exposures of from to to 30 minutes
had to be given. At the Chicago Exhibition the South Duffryn Colliery company ex-
hibited two underground photographs taken by the Photophane Company of London,
at the Abercanaid colliery, which were obtained with the aid of the arc electric light.

The plates had an exposure of from 15 to 20 minutes, using stop/ 16. Anyone who
is acquainted with the working of mines, need not be told that this is too long for a
person to remain perfectly steady if he is to be shown in the act of performing any
operation connected with getting coal, and no man can stand still for such a length of
time, even when placed in a lounging attitude and supported. Putting aside the in-

convenience, even with moderate lenses and rapid plates, the electric light seems quite
inapplicable to photography in mines.

When artificial illumination is employed, the light must not only have a high
degree of intensity, but be rich in rays which are chemically active, viz., green, blue
and violet. The metal magnesium, when burnt in air, gives a powerful light rich in
actinic rays, and as early as 1863 it was used for obtaining photographs by artificial

light. Messrs. Debenham and Sopwith both employed it in the form of ribbon. The
former cut a number of lengths of the ribbon, tied them together at one end, and
thrust the other end into a lump of clay stuck against a sheet of tin, which was used
as a reflector, and held in the hand. Mr. Sopwith's lighting arrangements consisted
of a number of tin reflectors, usually from three to five, shaped into parabolic curves,
to concentrate the light, before each of which was burnt from 6 to 10 inches of mag-
nesium ribbon. The art of lighting consisted in using the lamps at suitable distances,
and frequently the foreground was made up by secondary lighting after the holder of a
lamp had withdrawn from his position. At the time when these -photographs were
taken the ordinary flash lamp was unknown.

The writer first used two regulating magnesium lamps, the ribbon being wound
out as fast as it was consumed in the burner in front of the reflectors. An exposure of
from 2 to 4 minutes was given, using stop/ 16 and a Mawson plate. It became at

once apparent that while similar illumination had been successful in Mr. Sopwith's-
case in the comparatively thin seams of his district, it was useless in the 30 feet

seam and its large working places. Only one of the numerous attempts made in the
ten yard coal was successful ; but fairly good results were obtained in the Silurian
limestone mines, where the working places are similar in size and arrangement.

What is required is a very brilliant light for a short period, and to produce it a
large quantity of magnesium must be rapidly burnt. Flash lamps, in which magnesium
in the form of fine powder is blown through a flame, usually burning alcohol, satisfy

these requirements, and provided a sufficient number be used, any desired illuminating
power may be obtained, and if these be distributed softer effects in the lighting re-

sult. Often, however, the space in which the camera has to be operated is so confined,
that it is impossible to properly use one lamp; and in some cases it cannot be fixed on
a stand, but has to be held in the hands of an assistant. Mr. Burrow found the
smaller flash lantps ordinarily purchasable to be useless for the principal lighting, and
designed two powerful ones, each having three orifices, and consuming % ounce of"
magnesium powder for each flash. The two were supplemented in large areas by a
few smaller lamps, and soinetimes by one or two oxy-hydrogen limelights.

Anything burnt in oxygen gives a far more brilliant light than when burnt in air,

and it is stated that magnesium gives twelve times its ordinary illuminating power
when so consumed. All the writer's best results have been obtained by employing
the lamp designed by the Platinotype Company, in which magnesium powder is burnt
in the oxy-hydrogen blowpipe.

The impossibility of properly composing the picture on the ground glass screen
adds a considerable amount of doubt to the uncertainty of obtaining any desired view.
What is generally done is to arrange a series of lainps or candles about the main ob-
jects, and endeavor to get all these on the screen. After this has been done, it is

sometimes possililc to burn a short length of magnesium ribbon and examine the view
thus revealed, but in many cases that procedure is impracticable, as the smoke pro--
duced will not clear away in reasonable time. Focussing is equally uncertain. What
is done is to place a light somewhere in the middle distance and get that point sharp.
Now, if the view could be seen on the screen as it is when working on the surface, it

is often possible to sacrifice sharpness in an unimportant part, and thereby obtain a
a clearer representation of several other points of importance. It sometimes happens
below ground that the uninteresting points are in focus while the important points are
indistinct.

Development—Having made the exposure, the subsequent treatment of the plate
may be considered. The action of the light does not produce any visible effect, and
the plate has to be treated with a chemical solution known as a developer to bring out
the latent image. Developers act by reducing those portions of the silver broinide
which have been exposed to light in proportion to the amount of light action, leaving
unchanged those portions that have not been altered. In this way a negative is

obtained which is the reverse of the original as regards light and shade, for the greatest
deposit of silver is found where the image was brightest, and the smallest deposit
where the object was in shadow.

Some developing agents act by themselves, but the greater number ordinarily
employed require the addition of an alkali before they commence working. The
quantity of alkali depends on what plate is being worked with ; if an excessive quan-
tity be used, general fog is apt to be produced, that is to say, a deposit of silver is

formed all over the plate, even on those portions which have been unacted upon by
light. To prevent either general or chemical fog, a soluble bromide is almost invari-

ably added to the reducing and accelerating agents, so that the normal developer con-
sists of three solutions.

The writer has obtained the best results with pyrogallic acid and ammonia in 10
per cent, solutions as follows :—

I

Ounces.
Pyrogallic acid \

Sodium sulphite 3
Citric acid ^
Distilled water to 10

2

Liquid ammonia o-88o i

Distilled water to 10

3

Potassium bromide i

Distilled water to ; 10

With a correct exposure I ounce of developer is best formed by taking 10 minims'
of each solution Nos. i, 2 and 3, and diluting to I ounce, but in order that develop-
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mem may be well under control, it is better to commence with half the quantity of

alkali. Indeed, as the great majority of the writer's plates have been considerably

under-exposed, he usually takes 40 minims of No. I, 40 minims of No. 2, and 20

minims of No. 3, and dilutes the mixture with from 4 to 6 ounces of water (for the

whole plate size). At intervals of about 10 to 15 minutes a further quantity of 10

minims of the ammonia solution is added. Development is slow, but usually all the

details can be coaxed out and sufficient density obtained. When development is com-

plete, the plate is fixed by immersing it in a solution of hyposulphite of soda, which

dissolves out the unaltered silver bromide. Intensification of the image is, however,

often necessary. This is generally done by first bleaching the negative with a solution

of bichloride of mercury, and after washing for at least an hour in running water,

treating it with a dilute solution of ammonia. If all the hyposulphite of soda has been

eliminated from the negative by washing before placing the negative in the mercury

solution, and if the washing be complete after bleaching, the writer's experience is

that the image is practically permanent.
With very thin negatives, the writer prefers to use the ferrous oxalate developer

in place of the ammonia solution, as the bleaching process and treatinent with oxalate

can be repeated over again, if sufficient density be not obtained with the first applica-

tion. If this process be used it is of the greatest importance that the washing water

shall not contain a trace of lime. Indeed, with a valuable negative, it is best to soak

the plate in distilled water, after the preliminary washing and before applying the

ferrous oxalate sokition.

Many persons prefer the pyro-soda developer where sodium carbonate in its im-

pure form {commercial " washing soda") is used as the accelerator. This rarely pro-

duces green fog, and if the proper proportion of bromide is employed is less liable to

produce general fog. The writer has not been so successful with this mixture as with

pyro-ammonia, probably because of his greater familiarity with the use of the latter.

There is, however, little doubt in his mind that success in underground photography
depends largely on efficient development, and as Mr. Burrow uses pyro-ammonia
developer and is a photographer of long and varied experience, his opinions and
practice are alike valuable. It is in development and the subsequent treatment of the

negative that the professional excels the great majority of amateurs.
General Remarks—The difficulties to be overcome are not many, but are hard to

surmount. In all classes of mines the smoke re ulting from Wasting, the moisture-

laden and misty atmosphere, and the dripping of water from the roof are customary
drawbacks supplemented in coal mines by the presence of coal dust, which not only

thickens the atmosphere, but deposits particles on the lens and plate. The condensa-
tion of water on the lens and plate is perhaps the most difficult matter to avoid. So
far as the plate is concerned, one has to trust to luck ; but with the lens, the best pre-

ventive is to carry it in the trousers pocket, and so warm it up to the temperature of

the body. Even with all precautions, and after an examination has been made to see

if the lens is clear immediately before exposure, the opening of some door in one of

the airways may momentarily divert the regular current, and cause some cooler air to

enter the place which is being photographed, with the result that the glass is chilled,

and as soon as the ordinary warm air again comes into contact with it, the lens fogs and
the plate is spoiled.

The difficulties of focussing and composing the picture have already been alluded
to. Often on development it is found that the figures are very badly situated, or that

some desired point is not included, or even that an important part is out of focus, and
•consequently the plate is spoiled. None of these things should happen if it were pos-
sible to examine the view on the focussing screen.

The smoke produced by burning magnesium is very dense, and if it gets in front

of the lens it will spoil the plate. For this reason it is best that the current of air

should be from the object to the lens, or the clearness of the picture will be sadly
interfered with, even if not completely spoilt. Mr. Burrow has found on several oc-

casions that where he could only get dull pictures looking, say, from east to west, he
got clear ones of the same spot looking from west to east, and this was apparently not
due to a change in the direction of the air current. He cannot explain the matter,
but mentions it as a curious and oft-repeated experience.

The writer is of opinion that only one half the illumination is required in a metal-
liferous mine to obtain the same result as compared with a similar view in a coal mine.
Rocks in metal mines such as fluorspar, quartz, etc., have a more or less metallic
lustre, especially when wet, and reflect a considerable am(junt of light, while dull,

black coal has rather a tendency to absorb it. Comparisons of the amount of light
required in the limestone workings, and that necessary for similar views in the thick
coal, support the above view. The only satisfactory instantaneous view that the
writer has ever obtained, was in a gate road passing through a basaltic dyke, an exca-
vation similar in all respects to those made in metal mines.

The invariable practice of the writer has been to burn weighed quantities of
magnesium powder, for with the comparisons thus obtained, some guide can be fortned
or future occasions. If two platinotype lamps are employed, burning 60 grains of
magnesium in each, supplemented by 20 grains in an ordinary flash lamp, and using
the lens with stop/ 16, sufficient light should be obtained to illuminate the largest
areas met with underground. The writer does not wi.sh it to be inferred from the
remarks made as to the smaller amount of light required, that photographs in metal
mines are easier to obtain than they are in coal mines, indeed statistics of the Cornish
and the writer's exposures seem to show that both are equally difficult. Mr. Thomas
states that the average in the Cornish experiments has been about 17 percent, of good
negatives ; 70 per cent, of the writer's exposures have been complete failures, and out
of the remaining 30 per cent, only about one half are good.

The Sultana Gold Mine.

A correspondent writes as follows regarding the operations at the Sultana mine

:

"The Main Shaft is down now 150 feet below deck. It is well timbered with a
separate ladder-way and a good ventilation shaft. Two drifts have been started from
this shaft, one at 60 feet level and another at 120 feet. The drifts running north have
not been pushed far. The 60 ft. level running south had to be slopped on account of
-a large open cut along the outcrop which averages about 30 ft. deep. The vein in the
shaft has varied from 3 ft. up to 8 ft. in thickness of solid quartz. The 120 ft. level
:going south was in 35 ft. when I was there on the loth inst. and they were pushing it

ahead with power drills at the rate of 56 ft. per week. In the breast of this drift the
vein was fully 3 ft. 6 in. thick of solid quartz. In the open cut to the south of the
shaft house the quartz has ranged from 3 ft. to 8 feet thick. All the-quartz that has
come from these drifts, cuts and shaft has yielded an average of nearly one ounce bull-
ion to the ton of 2000 lbs. Mr. Weir, manager of the Imperial Bank told me that
the bullion from this mine sells far $16.00 per oz. Mr. Caldwell, the owner, claims
that all the quartz crushed in his mill has yielded an average of fully fifteen dollars
per ton from the battery and plates. But the concentrates do not add very much to
this value. They amount to less than one per cent, of the ore and are valued at less

<han $i.oD per ton. Immediately behind the mill there is a .second shaft down only
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45 ft. so far. It is on another vein, which apparently merges into the main vein some^

where near the Main Shaft. During my visit orders were given to resume sinking in

this shaft with the intention to cross-cut under ttie mill and connect with the 120 i%

level from the main shaft. This second vein averages about 27 inches of quartz S

this shaft. All the quartz formerly taken from it yielded an average of over $20,

per ton in the mill.

When the site for the mill was being graded on the edge of the lake, they un
covered a great body of quartz on the edge of the water, which measured twen*y feet

across and from a careful average sample assayed over $14.00 per ton. Caldwell is

eager to undercut this great vein of rich quartz just as soon as possible with this 12c

ft. level. But he has still almost 200 ft. to drive. However, he is sinking No.

shaft now as fast as possible with the intention of crosscutting into this mass of quart;

as soon as they reach the same level. There is no chance 01 opening this great mas:

of ore from its surface, because it lies on the very brink of the Lake of the Woods anc

is only a few inches above water level. The main vein here is a renticular contaci

vein between schists and granite. It varies greatly in thickness and richness botl

horizontally and vertically. But every ton of quartz that has ever been crushed has

yielded at least four dollars per ton. It ranges from this to upwards of fifty dollars

per ten. Sa pies frequently assay up to $150.00 or $200.00. The shaft house is

very large substantial wooden building covered with steel shingles. It contains a 6<

h. p. boiler, a Rand air\compressor and receiver for 4 of their No. 3 drills and a stean
i

hoist. Close alongside\is the forge, which is well stocked with tools and with stee

and iron. The mill stands about 2315 ft. south of this shaft house. It is a solid sub

stantial frame building 45 x 50 ft. covered with steel shingles. In the top story there

is a feeding floor and grizzly, with a friction hoist to haul the cars over the tram from

the shaft-house (and also to hoist the ore from shaft No. 2). Just under this floor is aj

Blake crusher set just above two strong ore bins. From these bins the ore is fed bj|

automatic feeders to the two batteries of five stamps each. These weigh 850 lbs. and!

drop 90 per minute. Shoes and dies are chrome steel. Most of the amalgam is col-

lected in the batteries. But there are large amalgamated copper plates in front (which

are kept in fine order). The pulp flows from these plates into two Frue vanners and

then luns to waste.

Close alongside of the mill is a very snug frame house used as an office and foii

sleeping quarters for the staff. I should mention that the mill is run by a 60 h. p,

Waterous engine and a 75 h. p. Waterous steel tubular boiler. In the engine rootni

there is also a small engine to run a dynamo supplying 52 incandescent lights for the

mill, shaft house, assay office, house, etc. Alongside the mill is a large shed covered'

by steel shingles and heated with a large quantity of steam coils, which was built foi

a costly cyanide plant. Most of the plant has been torn out and cut up for othei

things, as this ore is not at all suited for the cyanide process. Some distance to the

north-west of the shaft-house a well defined quartz vein averaging fully ten feet wide

crops out in the ridge of some rising ground. This vein shows very distinctly at waters

edge. I have always been surprised that the owner has never tested it in any way.

He has not even taken samples for assay. I estimate that ten thousand tons of quarts

could be quarried here and delivered to the mill at a cost of one dollar per ton withoui

sloping below lake level. I had no opportunity to break out any fair samples of this

quartz, but I see no reason why it should be any poorer than the average nf thf

Main Vein where so much work han been done. There are about 30 hands employee Bidcorp

altogether. Mr. Caldwell has a first-class .Swedish mine foreman there who has gol

some very good sober -Swedish miners under him. The engineer and amalgamator in mai, Oi

the mill are very good men. Mr. Bell, the assayer and mill superintendent, is a well

educated and competent official. Vou never hear any noise or rowdy conduct of any

kind from the men's quarters. They are charged $4.00 per week for board. There

is a capital wharf directly in front of the mill, where the largest steamers on the Lake
of the Woods can discharge. An excellant steam launch capable of steaming about

10 miles an hour is part of the outfit.

Mr. Caldwell has been crushing about 80 tons of quartz per week, yielding an

average of $1,200.00 worth of bullion. But during the last few weeks his small force ''is

of miners has been so busy with the re-timbering of the Main Shaft, putting in thePiloissi)

new ladder-ways and the ventilating shaft *hal they have not crushed nearly as much
quartz as usual. While not in a position to speak officially I am informed on good

authority that the total amount of gold won to date exceeds $30,000, the whole ob-

tained from what may fairly be called dead work. The 0
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NEW COMPANIES.

British Columbia Gold Dredging Co. Ltd., has been incorporated under the

laws of British Columbia to take over and work mines in that Province. Capital,

$1,500,000, in shares of $10. Head office, Vancouver, B.C. Directors: W. A,

Shahan, J. E. W. Macfarlane and J. W. Campion.

Anglo-American Gold and Platinum Hydraulic Mining Company Ltd., is

another British Columbia company, incorporated during the month. Capital, $250,
000, in shares of $5 each. Head office, Vancouver, B.C. Directors: J. Barnet

MacLaren, S. F. Scott, G. D. McKay, and R. Hughes. The secretary of the new
company is Mr. A. E. Tregent, New Westminster. Operations are to be carried on

in the Smilkameen country.

Slocan Milling Co. Ltd.—Registered 24th August, 1894.—Authorized capital,

$100,000, in shares of $10 each. The directors are : A. E. Humphreys and John
G. Williams, Duluth, Minn.; N. D. Moore, John Vallance and Howard Donnally,
New Denver, B.C. Head office and works, New Denver, B.C. The company pro-

poses to work mines and to carry on the business of milling ores in the Slocan

District, B.C.

The Alamo Mining Co. Ltd., is the name of a new company registered, with

headquarters at New Denver, in the Slocan District, B.C. Authorized capital, $500,
000, in shares of $1. The directors are the same as those of the Slocan Milling Ca
given above.

The Minnesota Silver Co. Ltd.—Registered with an authorized capital of

$1,000,000, and headquarters at New Denver, B.C. Directors: G. J. Atkins,

Howard Donnally, J. S. Blackaller, and Walter Marshall, of New Denver, B.C., and
A. E. Humphreys, of Duluth, Minn.

Bridgeville Mining and Improvement Co. Ltd. has given notice of applica-

tion for charter of incorporation under the laws of Nova Scotia. Authorized capital,

$3,000, in shares of $20. The chief place of business is at Bridgeville, Pictou County,
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S. The directors are: C. F. Ross, W. E- Voupg, Thos. McMillan, Win. Mc-
herson and Thos. Williams, all of Bridgeville. GOLD MINING IN BRITISH COLUMBIA.

The Oromocto Coal Mining Co., with headquarters at F"redericton Junction,
ew Brunswick, has been incorporated with an authorized capital of $40,000, in
.ares of $10. The directors are: Parker A. Nason, Gladstone; E. Moore,
redericton; Luke E. M. Dewitt, Blissville; and Wesley D. Nason, of Gladstone.

British Columbia Stock and Mining Exchange—Messrs. F. C. Innes, J. W.
cF.yland, and Georpe De Wolf, of Vancouver, have applied for charter of incor-
ration under this designation, with the object of buying and selling shares and deal-
^ in mineral claims, leases of mines, and in all kinds of properties that are dealt in by
e London .Stock Exchange. The capital is $5,000, in shares of $25 each. Head
rice : V"ancouver.

The Provincial Mining and Dredging Co., Ltd., is the title of a new com-
.iny seeking incorporation with an authorized capital of $1,000,000, in $10 shares,

- the purpose of prospecting, dredging for and mining all kinds of precious and base
•lals ni British Columbia. The directors are : Norman McLean, Hugh McLean,
.1 W. F. Gore, and the head office is at Vancouver, B.C.

Horsefly Gold Mining Co., Ltd. —Application under the Foreign Companies
:, B.C., is made for incorporation by this company, with headquarters in .San Fran-
00, Cal., with the object of taking over leases and mining claims, and to carry on
, business of hydraulic and other processes of mining, in the Province of British
'lumbia. Capital $1,000,000, in shares of $10.

Scott Mining Co.—This company has been registered under the Foreign Com-
nies .\ct, B.C., with an authorised capital of $100,000, in shares of $100, and head-
.irters at Seattle, Wash., to carry on mining in the Province ot British Columbia.

Canadian Mica Co., Ltd.—This company with a capital of ;^9o,ooo, in
;;ires, was registered in London, Eng., on 24lh ult., to acquire properties in counties
Prontenac, Ont., and in the counties of Saguenay and Ottawa, in the Province of
;ebec. The following are the signatures to the articles of association, each for one
ire : G. Atkins, West Dulwich ; J. Robertson, West Dulwich ; R. H. Willats,
llKjrn Viaduct ; A. G. Larker, Heine Hill ; F. Spencer Hendon, W. Spencer

lendon, F. Page, Victoria Park, London.

The Marmora Mining and Milling Co., with chiefplace of business at Toronto, is
ng incorpv)rated wiih a capital slock of $24,000 to take over and operate the reduc-
n mill plant and machinery of the Hastings Mining and Reduction Company at
umora, Ont., and for other similar purposes.

The Baltimore Coal Mining and Railway Co., is seeking incorporation in Nova
uia. Capital stock $300,000. Head office, Hillsborough, N.S. Among *e incor-
r.itors are Charles .Archibald, Blowers Archibald, William F. Wortman, Frederic

leeves. Warren Taylor and Francis Ritchie. Power is asked to construct and operate
railway from near Baltimore mines to some point of shipment on the Petitcodiac
er. It is asked to exempt the property from taxation for 10 years, and power is
.cd to issue bonds to the extent of $10,000 per mile of the railway. The object of
c company is to develop the coal mines at Baltimore.

The Otterville, Ont., Brick and Tile Manufacturing Co., has been
orporaled with a capital stock of $5,000, to manulaclure bricks, tiles, terra colta

ire, etc.

Memramcook Gold Mining Co.—A dispatch, under date of i8th inst., says:
Another one ol the many meetings of Memramcook Ciold Mining Co. was held at
rchester to-day. The following are the officers elected : J. W. G. Smith, presi-
.1 ; E. C. Cole, Moncton, vice-president ; H. j. Logan, Amherst, secretary ; C. E.

reeman, Amherst, treasurer; A. C. Vannieter, .Moncton, and Dr. Gaudet, St
Keph's, directors; and .M. G. Teed, solicitor. It will be seen that Mr. Neily has
Mated his ?eat as president and also retires from the management. The new board
f directors held a meeting this evening in which they decided to pay up all the liahil-
les and give the property another test."

Bras d'Or Marble Co.—This company was re-organized on the 17th May with
lowing gentlemen as directors: R. Macdonald, of Macdonald & Co. Halifax-

eorge K. Francklyn, Halifax; R. Uniacke, president Halifax Banking Co , [aires
Hattie, of Hatlie & .Mylius, Aid. Mosher, Henry Saunders and G. Hobrecker

it a suljsequent meeting ol directors the following officers were elected : I'resident
. Macdonald

; vice-president, George E. Francklyn
; secretary-treasurer, (ieorge

lame. The capital required to develop the property and carry on the work of
larrying marble has been subscribed, and work is to be carried on under the super-
sion of D. MarL-ichlan, manager. A road is in course of construction which will
nng the quarry within t^ve miles u( the railway. Some $10,000 have already been
upended in testing the quarry. Samples sent to Great Britain have given great
itistaclion. The property has been examined and approved by Mr. Underbill of
ermont. '

A new Form of Rail.— Mr. William T. Manning, chief engineer of the Bal-
more anrl Ohio railroad, has recently been granted a patent on an improved form of
"1. The head of this rail, instead of being symmetrical, as is customary, is made

! sided. Mr. Manning claims that a large proportion of the rails on curves areown away More they are worn out, for the reason that the inside of the head is
Tn off, and that by placing this rail in the track with the wider side of the head on
i inside, and after it has become pretty well worn either turning the rail end for end

r placing it on the other side of the track, it will last twice as long as a rail of the
sal form. It is not claimed that this rail will have any great advantage over the
nmon form in straight track, but its great advantage wili be found on roads where
re IS a large percentage of curvature. It is stated that on such roads the high rail
the curves is often replaced several times without disturbing the inside rail.

" It would seem," says the Nakusp Ledger " that the excitement caused by the-

discovery of gold on Cariboo creek, would be the means of a rich quartz region being
opened up in that section. On the 15th of August, Chas. Vader acting on a sugges-
tion from Nelson Demers, left his placer ground and proceeded up Mineral creek to
prospect for quartz. When three miles away from Cariboo creek, and about six miles
in a direct line from the Columbia river, he ran across a stringer of solid mineral in a
granite, slate and phorphyry formation. Tracing it up he discovered a ledge of quartz
eight feet wide and traceable for 300 feet on the surface. He staked a claim and
called it the Orpheno, an assay from it giving returns of $175 in gold and six ounces
in silver.

The Le Roi is rapidly developing into a mine. Forty men are at work and ten
tons of ore are exported daily to the Tacoma smelter via Spokane. Air compressors
and other machinery are about to lie put in. Col. Peyton has just bought three car-
loads of merchandise in Spokane for this mine.

From Forty-nine Creek we learn that J. F. Ritchie has returned from a visit to-

the works and reports that a want of water alone prevents them from working a good
bank of gravel. One sluice box gave $18 worth of gold from old tailings. The com-
pany intend this winter to increase the size of their flume and sluice boxes so as to-

take full advantage of the 2,000 inches of water which flow for some ninety days every
year. The flumes and boxes will be covered with loose rock to hold them in position
and prevent their being disturbed by a washout. This will entail an expenditure of
some four or five thousand dollars, but the ground shows up well and fully justifies the
further investment of capital.

The Nakusp Mining Co. and the Goat Canyon Co. have at last bottomed on bed
rock. Their prospects are good, the gravel being rich in coarse gold. But there is

no disputing the fact that the boulders are large and numerous and will give a great
deal of trouble.

The Cullough Creek Tunnel Co., is opening up the old works and are drifting to-

strike the old rim rock. The previous couipany spent $20,000 on this claim without
striking bed rock. Work will be continued all winter.

On Smith creek, Haskins & Co. are sinking a shaft on their property, and are
down 20 feet. They expect to reach bed rock at a depth of 50 feet. The top gravel
contains pay dirt. A wheel and hoisting gear ere being brought in and this claim,
will work all winter.

SILVER LEAD MINING IN B. C.

[from olr exchanges
I

The Cumberland, which inmiediately adjoins the Idaho and St. John, until the-

last few days had only been able to show 18 inches of clean ore at a depth of over ick>
feel,, can now lay claim to have one of the finest showings in the .Slocan. The exten-
sive ledge of clean ore recently exposed on the Idaho has now been traced' and strip-

ped for some distance on the Cumberland ground by Martin Clair, one of the owners,,
and so far a four foot vein of clean ore has been uncovered.— Tribune.

The owners of the Thompson group of claims to the south of Four-mile, have
every reason to be satisfied with the result of the development work done by them on
their claims. The ledge appears to be very similar to that on the Fisher Maiden.
The surface showings were dry ore mixed with galena, but the greater the depth the-

less the galena until it can be c.illed an entirely dry ore. With two such promising
milling propositions as thuae referred 10, both situate within a short distance fronv
Silverton, the Alpha group shipping ore, ami the Read and Robertson group employ-
ing a large force of men, we may look lor considerable activity in the Four-mile camp
this fall and winter. — The Aliiier.

Six men are at work on the Northern Belle No. 2, in Slocan district, on which
the vein is from 8 inches to 2 feet in width. Ore has also been struck in the R. E.
Lee tunnel. Both these claims are in the neighborhood of the Washington.

In sinking a shaft at the mouth of the tunnel on the Josie, in Trail creek district,,

a fine vein of ore was struck at a depth of 50 feet.— Tribune.

Returns have just been received from the first car of Skylark ore sent out this year
by the Spokane and Great Northern Mining Co. The ore yielded 199.4 ounces in
silver per ton, $26.60 gold per ton and 5.6 per cent. lead. This ore will net $100 per
ton even after paying for packing and waggon freight to Marcus. A second car load
goes forward in a day or two.

Mr. J. A. Mara, M. P., has secured the free entry of the 100 ton concentrating
plant of the Slocan Milling Co., which they intend to build between New Denver and
Three Forks.

"The -Silver King on Toad mountain has about 60 men working," said Mr. Le-
Bau, of Nelson, " and has just let the cofrtrrrct for the hauling of 50 tons of machinery
from Nelson to the mine, a part of which is now on the ground. The consulting
engineer is expected out from England in September, to decide upon the nature of
additional machinery needed. The mine will soon ship 400 tons of ore to Denver.'*—Spokane Review.

The following are the particulars of the Humphreys-Moore concentrating plant>
now being constructed by F>aser & Chalmers, Chicago, at the mouth of Howson
Creek, about one mile from Three Forks, Slocan district, to handle the output fronv
the Idaho and Alamo mines :

—
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An elevated tramway running straight down the creek will discharge the Ores on

the upper levels of the concentrator building, and the lower level, where the finished

product comes out, is only a few feet from the railroad grade. The building itself is

153 leet long by 53 feel wide with an elevation of 8o feel. It is divided nito six com-

partments at differing elevations, and in the foundation there are four stone and mortar

retaining walls. The rest on the structure is of wood. The ore enters the mill on

the upper floor at an elevation of 62 feet, and on that level it is crushed. From the

rock crusher it drops 18 feet to the first floor through an ore bin, from which a self-

feeder passes it to the grand rolls where it is crushed again. The ore is then elevated

to the first floor where it passes through a conical screen 36 x 42 linches by 6j4 feet.

From this screen the rock falls to the second floor again where the coarse rock goes

through a set of rolls and is elevated again to the first floor, the fine rock going direct

to the elevator. The ore then passes through three different screens. From these it

goes to different compartment jigs. The coarse rock then goes through a Huntingdon

mill and from that into three 4-comparlment jigs, i2-inch mesh. Everything then

goes into a settling tank and from that into four Calumet & Hecla buddlers where the

final separation into waste and concentrates takes place. The plant was manufactured

by Fraser & Chalmers, of Chicago, and cost $II,7IS. but with necessary additions

will foot up to about $14,000. There are 150,000 feet of lumber in the buildings and

175 yards of stone and mortar work. The buildings will cost in the neighborhood of

$30,000. The capacity of the mill will he 100 tons of ore in 24 hours. There will be ex-

tensive ore bins placed on the hillside above the mill and the company will put in an

-elevated tramway next spring to transport the ore from the hill. It is not the inten-

tion to do custom work unless in lots of 1,000 tons and over. The company however

mean to buy ore as soon as the mill is running. The work is being held back by the

delays in railroad construction.

The Slocan Times gives the following estimate of the shipments of ore from the

51ocan district during the coming winter :

—

Tons.

.Slocan Star 2,000

Noble Five i.Soo

Other claims on Reucau Mountain • • 1,000

Wonderful
Idaho • •

Alamo and other claims in Idaho Basin

Grady group
Fisher Maiden.. •

Mountain Chief
Dardanelles

Ruby Silver and Surprise

All other claims

500
1,500

500
1. 000
500
500
500
300

1,000

\!anager Hendryx is reported as saying that the smelter company at Pilot Bay

will be ready within two months to purchase all ore offering. If so, and the price is

equal to that paid by outside smelters, there is no reason why every ton of ore mined

in Kootenay should not be treated at Pilot Bay. The operation of that smelter mean!

employment to quite a number of men, and every man drawing pay regularly ir

Kootenay is a factor in the development of the mineral resources of the district.

Total 10,800

The deal has been closed which consigns to the Omaha & Grant smelter 800 tons

-of ore from the Alpha mine, and the shipment will begin without delay. A $3 rate

from Silverton to Nakusp has been secured. This will be the largest individual ship-

ment yet made from the Slocan country, and the largest, but one, made from West

Kootenay, the exception being a shipment of 1,000 tons made from the Le Roi, at

Trail Creek, last spring.

At the joint tunnel on the Black Diamond and Little Phil mines, work is still

going on. It is now in 368 feet. They have cut two veins so far and are now driving

for the third. The first vein cut was 75 feet from the mouth. It showed a body of

galena eight feet wide. Five feet of it is quite clean, assaying 42 ozs. silver and 60 to

'70 per cent lead. The other three feet is very good concentrating ore, being a three

to one proposition. The second vein cut was quite 1 1 feet wide, but was virtually

barren where they crossed it, only carrying galena in small particles. The third vein

that they are now running for shows very well on the surface, the ore being of a good

grade in the two shafts sunk on it, 80 ozs. and 68 per cent, lead being the average of

some 20 samples taken from these shafts.

Mr. E. D. Carter, lessee of the No. i, is now in Wisconsin getting his company

in organization. They are also owners of the Comfort and Highland claims, and as

two of the company are here and two in Wisconsin, Mr. Carter has gone there to fix

things up. Heretofore all has been in the names of the two owners here. Mr.

Carter is expected back this month to start up the mine and mill again. Oa their

last run the mill proved adapted to the ores, and on a run of 51 days produced 69 tons

•of concentrates that sampled and sold at the smelter in Great Falls, Montana, 304 ozs.

silver and 7 per cent. lead. The mine shows several large bodies of fine ore and as it

has been practically untouched they have a great area of virgin ground known to be

•ore bearing.

Forty tons of Silver King ore, valued at $4,000, were, the other day, shipped to

Denver, Col., from Nelson. The freight rate was $14 a ton.

It is reported that a concentrator will be built at the Silver King. The new

machinery at the mine is being placed in position.

The latest shipment from the Skylark gave, for the carload lot, 215 ounces of

silver and $26 gold per ton, and six per cent. lead. Another car goes forward this

week that will be of the same grade.

Fifteen tons of ore from the Alpha mine was brought in on Monday and 60 tons

the following day. This is the first ore shipped over the Nakusp and Slocan railway,

.and will be followed by 700 tons from the same mine. The ore goes out of the

district via Revelstoke.

The MiningJournal (l^n^on) for August 25th, gives lengthy extracts frotn the

report of the Brttish Columbia Board of Trade on mining matters. In an editorial on

the subject, after detailing the wonderful richness of specimens from the Slocan, Toad

Mountain and West Kootenay generally, it says : "Taking these samples to be fair

average specimens of the products of these districts, as certainly they may be presumed

to be, a happy history of successful working would seem to be awaiting British

•Columbia. Nothing but financial depression is responsible for the fact that the day of

great things has not yet arrived."

MISCELLANEOUS ITEMS.

On 22nd inst., while a number of men were loading ore on the 7th level of th«

Copper Cliff mine, a mass of rock, estimated to weigh seven or eight tons, fell froir.

the roof, cru?,hing two men under it, one being killed almost instantly, and the other

living about one hour in an uncon'icious condition. The names of the unfortunatf,

men were Thos. Lintley and Samuel Afaitson, both Finlanders. A companion, whc]

was close beside them, escaped with a slight bruise on one leg. One piece of therocl|

which fell was six feet long, three feet witle, and over two feet in thickness. An in-

quest is being held.
|

From the new chrome iron deposits being worked at Black Lake, Que., we learri

that the Lambly-Nadeau Co. has taken out over 180 tons first grade ore, containing]

over 50 per cent, sesquioxide of chromium. Mr. Joseph Lemelin has mined over I4c|

ions from the property of Dr. Reed. The other operations are reported to be meetinf,'

with encouraging results. Shipments have been made to the Baltimore chromi'

works, the Tyson's, Baltimore, the Kalvin Chemical Co., Philadelphia, and to thcj,

Carnegie Iron and Steel Co., at Pittsburg.

Wellington Coal Co., Nanaimo, B.C., have ordered an electric mining I0COIB6

live for their mines, from the Royal Electric Co., Montreal.

The output of coal from the Joggins mines of the Canada Coals and Railway Co.

is now close upon 450 tons per day. A correspondent writes : We have three slopes

working, but I might state that No. I is presently lying under water, but is bein|

rapidly unwatered with a view to extending our workings in this direction. It is in

tended to fit up a winding engine and boilers at the slope, and in due course ai

extensive output of good clean coal is expected. At No. 2, two new double-flue<

boilers have been placed down, and the output from this slope is in consequeno

steadily increasing. At No. 3, two new, seven feet diameter, double-flued Lancashir

boilers have been put in and one Large coupled horizontal winding engine. This worl

has just been completed, and in course of time the output from this slope will be mor(

than the other two combined, in fact, within a year from now it is certain the outpu

will exceed 1,000 tons daily. A haulage engine on ihe tail rope system has also beei

erected at No. 3 to draw the coal to No. 2, where it is prepared for the market. Thi

work has all along been done by horse. The engine has been built by the Ingersol

Rock Drill Co., Montreal, and has the appearance of being a first-class piece of work

manship. The Lancashire boilers, fitted with Galloway tubes, were built by th<

the Robt) Engineering Co., Amherst, N.S. The winding engine is second hand, and

was bought from the proprietors of the Chignecto colliery, Maccan. A great man)

other improvements are going on, including arrangements for shipping slack etc., bj

water, and improvements at the wharf, which has been entirely re-modelled.
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A flow of natural gas, capable of supplying a town the size of Edmonton has beei

struck at Athabasca Landing by the petroleum boring party under the supervision o

Dr. Selwyn, of Ottawa, and the direction of the Dominion government. Farthei

down the .\thabasca river, natural gas has come up from fissures in the rock for years,

and the bubbles that rise to its surface are easily ignited. At low water, these fissures

being exposed, can be lit, and the weary traveller is often spared the necessity 0,

cutting wood to boil his kettle, by merely putting a match to them. They are easil)

put out, but more often they are left until the river rises and extinguishes them. The

fact of such a flow of gas being struck at a depth of 400 feet, shows the amount ol

pressure existing in the -overlying strata, and will assist the party in making calcula'

tions on the distance yet to go before oil is reached. As sand, suitable for making

plate glass can be extracted from the tar sands along the river, this discovery of natural

gas may, in future years, prove a boon to glass manufacturing industries.
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MINING REGULATIONS
TO GOVERN THE DISPOSAL OF

Dominion Lands Containing Minerals other than Coal.

ESE REGULATIONS shall be applicable to all Doaiinion Lands containing

jold, silver cinnabar, lead, tin, copper, petroleum, iron or other mineral

its of economic value, with the exception of coal.

kny person may explore vacant Dominion Lands, not appropriated or reserved

ernment for other purposes, and may search therein either by surface or sub-

can prospecting for mineral deposits, with a view to obtaining under the

dons a mining location for the same, but no mining location or mining claim

be granted until the discovery of the vein, lode or deposit of mineral or metal

1 the limits of the location or claim.

QUARTZ MINING.

L location for mining, except for iron or petroleum, on veins, lodes or ledges of

I or other rock in place, shall not exceed 1,500 feet in length and 500 feet in

th. Its surface boundary shall be four straight lines, the opposite sides of which

B parallel, except where prior locations would prevent, in which case it may be

I a shape as may be approved of by the Superintendent of Mining.

hay person having discovered a mineral deposit may obtain a mining location

in the manner set forth in the Regulations which provides for the char-

of the survey and the marks necessary to designate the location on the

When the location has been marked conformably to the requirements of the

ations, the claimant shall within sixty days thereafter, file with the local agent

Dominion Land Office for the district in which the location is situated, a

ration or oath setting forth the circumstances of his discovery, and describing, as

as may be, the locality and dimensions of the claim marked out by him as

id ; and shall, along with such declaration, pay to the said agent an entry fee

VE DOLLARS. The agent's receipt for such fee will be the claimant's

ity to enter into possession of the location applied for.

it any time before the expiration of FIVE years from the date of his obtaining

;ent's receipt it shall be open to the claimant to purchase the location on

with the local agent proof that he has expended not less than FIVE
SiDRED DOLLARS in actual mining operations on the same ; but the claim-

required, before the expiration of each of the five years, to prove that he

formed not less than ONE HUNDRED DOLLARS' worth of labour during

r in the actual development of his claim, and at the same time obtain a

.1 of his location receipt, for which he is required to pay a fee of FIVE
.LARS.

The price to be paid for a mining location shall be at the rate of FIVE
..LARS PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the

of the same.

^No more than one mining location shall be granted to any individual claimant

1^ the same lode or vein.

IRON AND PETROLEUM.

The Minister of the Interior may grant a location for the mining of iron or

petroleum, not exceeding 160 acres in area which shall be bounded by north and

south and east and west lines astronomically, and its breadth shall equal it in

length. Provided that should any person making an application purporting to be

for the purpose of mining iron or petroleum thus obtain, whether in good faith or

fradulently, possession of a valuable mineral deposit other than iron or petroleum, his

right in such deposit shall be restricted to the area prescribed by the Regulations for

other minerals, and the rest of the location shall revert to the Crown for such dis-

position as the Minister may direct.

The Regulations also provide for the manner in which stone quarries may be

acquired.

PLACER MINING.

The Regulations laid down in respect to quartz mining shall be applicable to

placer mining as far as they relate to entries, entry fees, assignments, marking of

localities, agents' receipts, and generally where they can be applied.

The nature and size of placer mining claims are provided for in the Regulations,

including bar, dry, bench creek or hill diggings, and the rights and duties OF

MINERS are fully set forth.

The Regulations apply also to

BED-ROCK FLUMES, DRAINAGE OF MINES AND DITCHES.

The GENERAL PROVISIONS of the Regulations include the interpretation of ex

pressions used therein ; how disputes shall be heard and adjudicated upon ; under

what circumstances miners shall be entitled to absent themselves from their locations

or diggings, etc., etc.

THE SCHEDULE OF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as :

"Application and affidavit of discoverer of quartz mine." " Receipt for fee paid by

applicant for mining location." " Receipt for fee on extension of time for purchase of

a mining location." " Patent of a mining location." " Certificate of the assignment

of a mining location. ' "Application for grant for placer mining and affidavit of

applicant." " Grant for placer mining." "Certificate of the assignment of a placer

mining claim." "Grant to a bed rock flume conipany." "Grant for drainage."

" Grant of right to divert water and construct ditches."

Since the publication, in 1884, of the Mining Regulations to govern the disposal

of Dominion Mineral Lands the same have been carefully arid thoroughly revised with

a view to ensure ample protection to the public interests, and at the same time to

encourage the prospector and miner in order that the mineral resources may be made

valuable by development.

Copies of the Regulations may be obtained upon application to

THE Department of Interior.

A. BUEQESS,
Deputy Minister of the Interor

I
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PROVINCE OF NOVA SCOTIA.

leases foF Mines of &old, Silver, Coal, Iron, Copper, Lead,

PRECIOUS STONES. !HESC(

TITLES GIVEN DIBECT FBOM THE CBOWN, BOYALTIES AND RENTALS MODEBAT

GOLD AND SILVER.

Under the provisions of chap. I, Acts of i8q2, of Mines and Minerals, Licenses

•re issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in j.reas of 150 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

*reas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if not worked, but advantage can be taken of a recent Act by whicli on payment uf 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

laboT be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, ou sincUcJ \

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the ofhce of the Commissi

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Satur

when the hours are from 10 to I. Licenses are issued in the order of applies

according to priority. If a person discovers Gold in any part of the Province, he

stake out the boundaries of the areas he desires to obtain, and this gives him one v

and twenty-four hours for every 15 miles from Halifax in which to make applicatio

the Department for his ground.

f
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MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

ander lease. These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minofals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Sc

grants its minerals have introduced many outside capitalists, who have always sti

that the Mining laws of the Province were the best ihey had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every u

Lead, two cents upon every unit; Iron, five cents on every ton; Tin and I'reci

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast

varies in width from 10 to 40 miles, and embraces an area of over three ihous;

miles, and is traversed by good roads and accessible at all points by water. Coa

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc.,

met at numerous points, and are being rapidly secured by miners and investors. .

Copies of the Mining Law and any information can be had on application to

The Ho^. C. E.

Warn

i
Commissioner Public Works and Mines,

i
'
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The CAITADIAIT liCIlTEBAL WOOL CO. Ltd.

122 BAY STREET, TORONTO

Pipe and Boiler

COVEJilNGS.

ASBESTOS GOODS OF EVERY DESCRIPTION.

INTARIO MINING INSTITUTE.

rbe First Quarterly General Meetine: of the Institute, for the Trans-

action of Business, and Reading Discussion of Papers

WILL BE HEU) IN THE

3RIYATE BILLS COMMITTEE ROOM

PARLIAMENT BUILDINGS, TORONTO,

— ON

tteimesiiaij isii i mursday I3tli Sept.

Chair to be taken at two o'clock in the afternoon and

>l eight o'clock in the evening of Ixjth days.

All interested in Mining and the development of

Ontario Mineral resources, are cordially invited to be

resent.

JAMES CONMEE, B. T. A. BELL,
President. Secretary.

GENERAL MINING ASSOCIATION

— OF THE—

PROVINCE OF QUEBEC.

THE AUTUMN MEETING of this Association will

be held at Sherbroo'^e, Que., on WEDNESDA
and THURSDAY, 26th and 27th September, next.

JOHN BLUE, B. T. A. BELL,
President. Secretary.

W. PELLEW-HARVEY, F.C.S.

Mining, Analytical & Assay Work undertaken

Information concerning the Mining' Industry

and Mines of British Columbia given.

ASSAY AND MINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!!
Wanted at Good Shipping: Points

Write with copy of analysis and state what

quantities you can duUver this season.

ALFRED BOYD,
1 WELLINGTON ST. EAST, TORONTO.

MINING LAWS OF ONTARIO.

ANY person may explore Crown I^ands for minerals.

Mining lands may be taken up as surve'J ed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per

acre, and south of it, $2 to $1.50, according to distance

from railway.

Rent of locations first year 60c. to $1 per acre, and
subsequent years 15c. to 25c. per ;icre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent, of

value at pit's mouth less cost of lalior and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'

Act, 1892), until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,

may be had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

ToRO.NTO, May 25th, 1894.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford's Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for

one dollar, the regular subscriptiou price, and in addition

to send each subscriber fifty-two complete novels during
the twelve months ; one each week.
Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers.

Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad on, Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford's Magazine,
one year. Your first copy of .the magazine, and your
first number of the fifty-two novels (one each week) which
you are to receive during the year will be sent you by re

turn mail. Remit by P. O. Order, registered letter or
express.

Address :

STAFFORD PUBLISHING CO.

Publishers of

Stafford's Magazine,

P. O. Box 2264. New York, N.Y.
Plea mention this paper.

KEEP YOUR BOILER TUBES CLEAN AND SAVE YOUR FUEL.

Cuts the Scale,

Carries all

Accumulations

Norward.

Cleans the Tub&

in one

Operation.

Reliance Works, 112 Queen Street, MONTREAL, QUEBEC.

CHEMICAL AND ASSAY APPARATUS
AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.
AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of

BECKERS SONS, ROTTERDAM.

Baker & Adamson's C. P. Acids and Chemicals, Brown's Portable Assay Furnace,

Hoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory

Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-
ian Glassware

;
Royal Berlin and Meissen Porcelain

Platinum wire, Foil, Crucibles and Dishes,

Swedish and Rhenish Filter Paper.

380, 382, 384, and 386 St. Paul Street, MONTREAL



IN PREPARATION. TO BE ISSUED IN JANUARY, 1895.

. . . 5th ANNUAL NUMBER . . .

FIFTH YEAR.

FOR 1895.

joining, Bngineering .

Ipon and Steel Trades

6ompanie§ cManual . .

EDITED AND PUBLISHED BY
I

B. T. A. BELL, Editor of the Canadian Kining Heview,

Secretary General Mining Association of the Province of Quebec, Honorary Secretary the Mining Society of Nova Scotia,

Secretary Ontario Mining Institute.

This, the Fifth Edition of the Manual, will contain a careful

digest of information, compiled up to date, respecting the history,

organization and operations of all Canadian Mining and Quarry-

ing Companies, Blast Furnaces, Rolling Mills, Iron and Steel

Works, also of all the Rod Mills, Wire Mills, Cut Nail and Horse

Nail Works, Car Axle Works, Car Wheel Works, Car Builders,

Locomotive Works, Cast and Wrot Iron Pipe Works and Bridge

Engineering Establishments.

In one Volume—600 Pages ; Cloth ; Royal Octauo,



THE CANADIAN MINING AND MECHANICAL REVIEW.

DRUMMOND, McCALL & COMPANY.

IBOir, STEEL Ss GEITEEAL METAL 2£EECHA1TTS.

Office: New York Life Building, - MONTREAL, Que.

CANADA IRON FURNACE COMPANY, Limited,
-TVr A ITTJ'F-A-CT"Cr:R3S:BS OB'-

(From the Famous Ores of the Three Rivers District)

Offices : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, - Managing Director.

its at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

'r^xxj:ro^jd ^wheels
STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: LACHINE, QUE. Offices: )(EW YORK LIFE BUILDING, MONTREAL.

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
MANUFACTURERS OF.

Cast Iroii Pipes

OFFICES: NEW YORK LIFE BUILDING, MONTREAL.
LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.
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THE DOMINION WIRE ROPE COMPANY, L
MONTREAL

TRANSMISSION AND COLLIERY PURPOSES.
SOLE CANADIAN AGENTS for the

CELEBRATED

MILLER & HARRIS-MILLER

VtHEN NEW

CABLEWAYS.
Also ((opes for Hoisting, Mining, Eievatros, Ship's Rigging and Guys, Etc , Etc.

SOLE CANADIAN AGENTS for the

CELEBRATED

"BLEICHER
TRAMWAYa

Send for Catalogue and Estimates to P.O.* Box i

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROHLING GOVERNOR.

BUILT ON THE AMERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOII

COMBINES AJA- THE-

ADVANTAGES

Light Portable Forms

—WITH THE—

HIGHEST POSSIBLE ECOUO:

MA 3W XTr A.CT "ITR J3

ROBB ENGINEERING COMPANY, LTD. ^ AMHERST, NOVA SCO"

Dominion Coal Connpany, Limite

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEAM, GAS and DOMESTIC COALS of HIGHEST QUALITY
Carefully prepared for^lMarket by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facihties for supplying Bunker Coals with promptness is imequalled.

-APPLICATION FOR PRICES, ETC , TO BE MADE TO-

. S. McLennan, Treasurer, 95 MUk St., Boston, Ma
DA'^IP McKEEN, Resident Manager,

Glace Bay, Cape Breton.

M. R. MORROW,
50 Bedford Row, Halifax.

1
i

KINGMAN BROWN & CO., Custom House Square, Montreal
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GANADIAN RAND DRILL CO. Sherbrooke, Que.

Mining, Tunneling & Rocli-Working Macliinepy

STRAIGHT LINE COMPRESSORS.

DUPLEX, COMPOUND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE GO., Sole Agents,
IGiriCTOItIA SOI AlIK, JUOMUKAL. UALIFAX HOTEL, BALIFAX. 639 CORDOVA STBEET, VANCOVVKB.

Z ZER GOODS for MINING PURPOSES
MANUFACTURED BY >

...L CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO>»
OFFICE 6I& 63 FRONTS^ WEST TORONTO. FACTORIES AT PARKDALE.

eam & Air Hr - ^ jbber Bumpers and Sprin §s. Fire Hose., Pulley Covering, Rubber Clorhine, & Boor5.

UMPING WATER BY COMPRESSED AIR
We take pleasure in announcing that by arrangements made with J, G. POHLE,

we are enabled to furnish our Customers with the

OHLE AIR LIFT PUMPIE"™^-'
This Department of our business will be under the personal supervision of Dr. POHLE, the Inventor and Patentee.

It has been estimated by competent experts that under favorable conditions and large diameters

ater and air pipes, 1,000,000 of water can be raised loo ft. high with one and a-half tons of good coal.

WE WILL BE PLEASED TO FURNISH COMPLETE DATA AND ESTIMATES.-S»

OERSOLL ROCK DRILL GO. OF CANADA
164 ST. JAMES STREET WEST, MONTREAL, CAN.
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OFFICIAL NOTICE OF AWARD

WORLD'S COIDMBIAN EXPflSITIfl

UNITED STATES.
DEPARTMENT F—MACHINERY.

Exhibitor: PENBERTHY INJECTOR CO. Address: Detroit, Michiga

Group 77. Class 489.

Exhibit: AUTOMATIC INJECTORS, SINGLE JET TYPE.

80,000 IN USE ..AWARD..
They are Efficient and Reliable, Simple in Design and Construction, thoroughly Automatic under varying con^

tions, showing great Lifting Power through Hot or Cold Suction Pipe, and are easily operated and capable of wort

"

under a broad range of possibilities. ^^,,^„^^^t r..ir*^**
(Signed) O. EMERSON SMITH,

Approved: JOHN A. ROCHE, Individual Judge.

President Departmental Committe. Approved: JOHN BOYD THACHER,
Date, June 8, 1894. Chairman Executive Committee on Aware!

FEUBEETHY SPECIALTIES LEAD THE "WOULD I

PENBERTHY INJECTOR Co. ...
^"'^^^^

^^.^DETROIT, MICHIGAN. WINDSOR, ' ONTARIO.

THe''ELl.lOt1 "BORING MACHINE v

•niJ GJ-i MINERS PRtl-L.STE

THE HARDY PATENT PICK CO. Limited

SHEFFIELD, ENGLAND.,

^ ^ ^ ^

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

OF

PHOSPHATE

ROCK,

FOUNDRY

FACINGS,

And All Otbet

Refractory

Substances.

1

Will wfc>rk either wet orf.dry,*and deliver a finished prodnc

Capacity, 3 to 4 tons per hour on Phosphate Rock, 1^ to 2 tonj

per hour on Rwtland Cement, Quartz or Ores, depending of

hardness of material to be pulverized and fineness of prodnc

Grinds from 8.0 to"250 Mesh with equal facility.

NQ.JOnRSALS IS GRIITDnrG OHAMBEP. ISAI.1/- RKJBD.-ON SHAFT HAVTNP :

POalTlVE ACTION OJT MAiTERIAL. ' MlNJMUSI POWfeK-PKODrOBS UAXIMTM A
OF 'PB£DD0*f. It 19 ABSOI-CTEL't- GUARAKTEED 1n EVERY HESPECT, BOTJJf

CONSTRUCTION AND CAPACITY. FIRST COST, -WEAR, AND OPERATLSO EXPENSE MUOJ
LESS STAJIIP MILLS. LA RGE NUMBER OF MILU IN USE ON DIFFERENT MAT"

'',f§kdii -flCMg RpsafivE sticoEss^ in every instance.

Correspondence solicited, and illustrated de-
scriptive pamphlet furnished on application to

BRADLEY PULVERIZER CO., 92 State St., Boston, Mass.
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NOVA SCOTIA STEEL AND FORGE 00. LTD.
MANUFACTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,

Blued Machinery Steel to sH" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,

Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,

I

Bright Compressed Shafting to 5" true to part of One Inch.

A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.

CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N,S,

AUSTEN BROTHERS
AILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 MOLLIS STREET, HALIFAX, N.S.
^ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., Limited.
-MANUFACTURERS AND DEALERS IN-

PUMPING- MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

worn. MIMMMB* ueM«
Call or Write us for Prices. HZ^HiIDB^^ZXI IN'.S.

l.J4ATHES0NgE

OVA IcOTIA

^OLD ^iMlh/Gl^ACHlMERY

RURO fOUNDRY &
MachineC?
F-Pgineers

13oilcrA\akcrs'

Founders

N.S.

mi

Mining

Machinery WITH
LATEST

^IMPROVEMENTS

Spe ci 0linixtiire,Shoe s&Dic^®
Wilhthe]3£5j|^Ei;n|,D^^V/DRLp

Wearing quality unsurpassed
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"M" DriU—Hand Power.

Capacity—300 ft depth.

Removes lyv inches solid core.

DIAMOND DRILLS
I"on

PBOSPEOTIITG MIITERAL LANDS.
The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill tor any kind of formation, hard or soft, in

deep or shallow holes.
^ 1 j • w

The Diamond Drill brings to the surface a solid COre of rock and mineral to

any depth, showing with perfect accuracy the nature, quality and extent of the

ore-bearing strata, and with great saving in time and expense over any other

method. ,

Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN MACHINERY COMPANY,
Suecessors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and

other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill-

Capacity—2,000 It depfb.

Removes if indies solid

ELECTRIC BLASTING
VICTOR UI.ISCT»IC I»I-A.TII«-XT3>I rXTSES.

Superior to all c .hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

" i»-cn.i.-tn» " jai.ASTi3xrGr JXH-A^cmism.

The strongest and most powerful machine ever made for Elect ic Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

No. I fires 5 to 8 holes ;
weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting: Wires

Manufactured only by JAMES MACBETH & CO.,
SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE. 103 ST. FRANCOIS XAVIER STREET, MONTREAL.
Branch Offices and Magazines at all Chief Distributing Points in Canada.

Roller Chains, Steel Drag,

Steel Cablo and Special Chains

AND

FORnAE'LlNCmiATEKliLOFALLK

WIRE CABLE.

COIWEYORS.
For lonf, and Bhnrt
(llBtanco Convoyiag.

THE JEFFREY IFG. SO. '^^^^v^^^ofK"

SoBUBWbUSg OhiO« 'send for Catalogwr~J

icamei:bri\md(|^ belting

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Paper and Pulp Mills, etc.

CHE/\P£R, LIGHTER, MORE PLI/\BLE & MORE DURABLE TH/\N DOUBLE LE/\THER.

SOLE AGENT FOR:

CANADA.W. A. FLEMING,
57 St. Francois Xavier St., MONTREAL. - Victoria Chambers, OH^WA
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33 H?' ! !

The Canadian Mining Manual and Mining Companies Bipectopy

IFoiR 1894:-

A few copies of this useful reference book are still on sale, and may be obtained by-

addressing: THE PUBLISHER, 17 Victoria Chambers, Ottawa.

MINING AND MILL MACHINERY.
Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX, FLECK, VULCAN IRON WORKS, OTTAWA,
HEAVY "WIEE CLOTH IRIIDIDXjES °^ D=3saBii.iio3s-s

IN ALWAYS IN STOCK
BRASS, IROX AXD STEEL. *"o» ncx^rxsrc;- pxrzcposzas.

THE MAJOR MANFG. CO.
23 Sc 25 COTE STI^EET, -|vrr->-Nr'-rT?.Tr! a t.

Sen4i Specifications and get Quotations.

ESTABLISHED 1891.

J^tANUPACTUEEHS OF DYNAMITE AND THIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

CARRIER, LAINB & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves. Stove Fittings, Hollowware, Flour and Saw Mill Machineiy, Marine Engines and Boilers, etc., etc

MILLER BROS. & TOMS,
MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

l¥|ining and Contractors' Plant, Etc., Etc.

110-120 KING STREET, MONTREAL, QUE.
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School of Mining,

Jracultg

:

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.
. -f:..

Director and Professor of Chemistry.

WILLIAM NICOL, M.A., R. CARR HARRIS, C.E,

Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A., Lecturer on Geology and Petrography.

WM. HAMILTON MERRITT, M.E., F.G.S., Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals.

WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.

JOSEHH BAWDEN, Lecturer on Mining Laws.

: , T L. WALKER, M.A., DR. ISAAC WOOD, M.A., Laboratory Demonstrators.

i

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY:

7. A Course of four years leading to the Degree of MINING ENGINEER, (MI.)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY anQ

. ASSAYING is giuen.

8. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Foremen

and others interested in Mines and Minerals.

Lecturers are sent to any mining centre where a sufficient number of students is

guaranteed, to conduct SHORT COURSES in Blowpipe Analysis, Chemistry, Mineralogy,

Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped

Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be

open for work in Session 1894-5. Surveying is practised in the field during the warmer

months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar, »

SCHOOL OF MINING, - KINGSTON, ONTARIO
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If you want

i

BAGS
FOR PACKING

SBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

very Quality and size in stock.

Specially strong: scwingr for heavy materials.

Lowest prices compatible with g^ood work.

We now supply most of the Mining: Companies, and those

ho have not boug^ht from us would find it to their advantagre

o do so.

THE CAITADA JTTTE C02i£FAITY (Ltd.)

17, 19 ^ 21 ST. MARTIN STREET,

MONTREAL.
The Gates Bock and Ore Breaker.

FOR SALE

THE HIGHEST TYPE OF ROCK BREAKING MAGHINERY!
The Gales Gyratory Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.
It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogues GATES IRON "WORKS,
50 P. South Clinton St.,

CHICAGO, U.S.A.

Branch Offices :

136 Liberty St., New York.

337 Franklin St., Boston.
173a Queen Victoria St., London, E

INGERSOLL ROCK DRILL CO. OF CANADA,

Canadian

St. James Street West, Montreal,
lanufacturing: Agents for Gates' Rock and Ore Breakers

NEW AND SECOND-HAND

lipgPlamjaclim.

TOOLS, ETC.

The Property of the British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with 8

carbons, core lifter, core barrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

I 30 h.p. Waterous Engine Co's Multitubular Boiler.

I Worthington Duplex Steam Pump, sXi"- " "

5in.

I do do do 4^in. x 2j{in. x 4in.

I IngersoU Steam Hoist.

I Inclined Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter iheaves, side

stopping levers, safety catches, two cages to carry

mine dumping cars, flexible steel winding rope

y^m., etc., etc.

I Set Double Beam Wharf Weighing Scales, 230 x 43,

5ft. X 6ft., weighing up to four tons.

I Set Wharf Hopper Scales, weighing up to 3,600 lbs.

I Hardwicke Steain Pump.

1 IngersoU Air Compressor, I2in. x l8in.

I Compressed Air Receiver, 12ft. x ift. 6iii.

I Pile Driver and Fittings complete, (monkey 1,600 lbs

weight.

3 3in. Seargeant Drills and Tripods.

I 2%, inch Eclipse Drill and Tripod.

I Tunnel Column for ditto.

I No. 4 Sturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete.

I 12 h.p. Horizonal Engine, by Low, of Ottawa.

I .Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.

I No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, I2in. guage,

constructed of hardwood and iron.

As well as sundry othefi- machinery and plant.

4000 lbs. Drill Steel, lin., ij^in., l]4m.

1600ft. Iron Track Rails, 25 lbs to the yard.

io|^ Karats of Carbons for diamond drill, unused.

2900ft. ^in. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,

2in., i^in., lin., pipe fittings, steam hose

—

miners' tools, tire bricks, building bricks, blacksmith's-

coal, several end -dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,

screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and working
order, conveniently situated at the wharf of the British

Phosphate Co. Ltd., on the River du Lievre, nine miles

froin Buckingham, Que.

Inspection invited and further information forwarded

upon application to

J. B. SMITH, Manag^er,
British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que^



STAMPS

!

PRITCHAUD & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,

Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETWEEN

Ottawa and Montreal

6 TRAINS DAILY
EXCEPT SU NDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And a.11 Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And a.11 NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit.

For tickets time tables and information, apply to nearest ticket

agent of tbis company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR..

J. LANGELOTH, -

PRES'T.

VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners of

Gold, Silver, Lead, and
Copper ©res.

Bullion and Argentiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electrolytic Copper Works:

NEWARK, N. J.

Suena Pe Sampling Works:

Agency, SABINAS COAHULLA,
Mexico.

Successors to Doty Engine Works Co., and
John Doty Engine Co., Ltd.

M INING MACHINERY
C5 Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

BERTRAM ENGINE WORKS CO.
Bathurst and Niagrara Sts.,

TORONTO, CANADA. i
T

BUTTERFIELD'S HiNGED PiPE ViSE
MADE IN TWO SIZES.

No. I Holds from o to inch pipe.

No. 2 Holds from to inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

[kinds of Taps.

-MANUFACTURED BY-

:S1 Jl

iKETi

BTTTTEHFIELD & CO., "S^OQiS. ISLAITD, F.Q

WIRE ROPES
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co., L

i

HAMILTON, CANADA.

I.

i\

5?
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fohn E. Hardman, S.B.
MINING ENGINEER,

C»n b< consulted on all matters pertaining to the profession

"he development and management of Gold Properties a specialty.

^^..ilih«.al(lii..ulllu Ilih.Hllh Ili.M.illh Il lllii, ,allli.Mi<%

J TO USERS OF THE DIAMOND DRILL. I

1 Diamond Drill Bits set Promptly by an Effici- f

J ent A(an AH Work Guaranteed. hr

f Bert and Carbon Diamonds for sale. Same f

.J terms as New York. Prospecting with §-

J American Diamond Drill at per ^
foot or by the day. f

^ nX«3XX>ae A Co., h-

1 OTl .WVA. I

^r'«l|r«!||»"iqi''™»!J''~'l|l'""M|l""'n|l'""illM""M||i""i||M""N|l l||i""Mjl"""l|i?*

CROSBY
STEAM . ENGINE_. INDICATORS

Catalogues supplied which comprise other trust-

worthy instruments for the Control, Regu-
lation and Economy of Steam.

tOBA'Cr: 751 CifAHl STREET, ItOXTJiEAL, QUE

^. T. DONALD,
A^sstiyer and Mining Oeoloijist,

166 St. James St., Montreal.

Analyse* and .Assays of Ores, Fuels, Furnace Products,

'Vaters, etc., etc. Mines and Mining Properties

Examined and Valued.

t. G. GAMPBELL-JOHNSTGN
(of Swansea, India, and the UiiitcJ .States.)

I METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. .-Ml assays undertaken. Fur-

liaces and concentrating plants i)lanned and erected.

Treatment for ores given. Ores bought and sold. Box
Vancouver, B.C.

T. D. LEDYARD,
DEALEU IIT lyllNES,

57 COLBORNE STREET, TORONTO.

Sx>esc;i«J-"tiess :

ESSEMER IRON ORES PARTICUURLY LOW IN PHOSPHORUS

INING : ENGINEER.
(Graduate, Academy of Mines, Axchen, Germany.)

eports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

E. E. BURLINCAME'S

ASSAY OFFICE
A CHEMICAL
D LABORATORY

Established In Colorado, ISoe. Samples by mall or
expre.sa will receive pronjpt aiul careful attention.

Gold & Silver Bullion ^'^Sy%t^^^r''i'^^r^St^l

Adliets, 1736 1 1738 Lawrence St., SenTer, Colo.

r. LAINSON WILLS, F. C. S.

MEMBER IHSTITUTIOM MINING AND MBUALLTRCY
LONDON, BNCLAND.

12 Old Slip, New York.

NVESTIGATION OF MINING PROPETIES
ANALYSES, ASSAYS, &c.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office aiuL Residence

:

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henry De Q. Sewell, Dominion and Ontario Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont.,A. M. Inst. C.E.

LONDON REPRESENTATIVES :

Lane Gacge & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the
States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF

MINE SURVEYING
To commence, students only
need to know how to

read and write.

Send for FREE Circular to
The Correspondence
School of Mines,
Scranton, Pa.

LEDOUX & COMPANY,
9 Cliflf St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the
Treasury of the United States, cars of ore or
Copper matte passing through in bond can be opened
and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particularst

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & CO.
6 & 7 CROSS LANE, LONDON, ENG.

WYATT & SAARBACH,

Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.
(Near Hanover Square.)

"W. de L. BENEDICT, E.H.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Melallupgist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

EBEN E. OLCOTT,
Consulting Mining Engineer & IVIetallurgist.

18 Broadway, t>dew York City.

Cable Add res/t : . - - " Kraiuolcna."

Mines examined and reported on. Will act as perinan nt or

pecial advisine; engineer of mining companies.

Special facilities for making working tests on ores

WIVk HAMILTON MERRITT, F.G.S.
Associate Royal .School of Mines, &c.,

JUINIIfG ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties^

ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Royal School of Mines, Lomlon—Late Chemist

and Assayer to the Newbery-Vautiii (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
ARLINGTON PLACE, - TRURO, N .S

Ir'win, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, Soapstone, &c.

MICHIGAN MINING SCHOOL.
A State School of Mining Engineering, located in the heart of the

Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and Field
Geology, etc. Has i)ummer Schools in Surveying, Shop-practice,
and Kield Geology. Laboratories, Shops and Stamp Mill well
equipped, luition free. For Catalogues apply to the Director
Houg^hton, Mich.

ROBIN & SADLER
>0'' MAtvlUFACTUREPS OF

gpEC l ALTfF?

25i8&2520 /MoTFfEJ?AmE;ST129 BAY ST.

BOOKS OF INTEREST

Engineers, Hechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE &'C0.,

BOOKSELLERS AND STATIONERS.
237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Stalen Island. Copper Ore, Mattes, or Bul-

lion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing
Ores and Mattes.

SEILI..

IJSGOT AND CAKE COrPER.
President, ROBERT M. THOMPSON,

Treasurer C. A. LAND.
Office 37 to 39 Wall Street, New York.
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H. H.FULLER I CO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARBWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

OLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S RUBBER GOODS,

^ REEVES "WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. O. Box 178. i^Shipments promptly and carefully attended to.

IC. SEATTY & SOITS

Horse-Power Holsters,

Stone Derrick Iron,

Centrifugal Pumps

DREDGES, DERRICKS, STEAM SHOVELS,
SUSPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

J. CJ. STEWART, MONTREAL

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

J
SAVES YOU BUYING A $500.00 FUMF,

For the following uses:

For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

Send for Catalogue aDd Price List GAETH & CO., MONTREAL,

I

FOR MINING. ALL CLASSES

Knca

% [
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Drawing the Long, Long Bow!

If you're a great financial man,
And you want to start a Co.,

You'll find the most successful plan
Is to puff and gas and blow.

You'll scoop the curate's little store,

And ruin widow's by the score,

And bag the half-way man ot war
By drawing the long, long bow.

You put the money into a mine
.Away in Mexico,

And then with booty large and fine,

You seek the distant .\rgentine,

Like other men who used to shine
In drawing the long, long bow.

—

[0/>era.

A phosphate miner, who announced his intention of taking up the

duction of mica, was warned by a brother miner, " Don't you do it

!

ryone who has anything to do with mica becomes a monumental
! " But it was replied :

" I suppose he has first had an education in

ihosphate." It was admitted that in that case he might not have much

:o learn in the #vay of prevarication. Canada has been through an ex-

rience in phosphate mining, the history of which would be instructive

nd entertaining in spite of its unfortunate issues. Many honest and

faithful attempts were made to mine phosphate, both with private capital

and by joint stock companies, where the money was carefully and judi-

ciously expended. The uncertainties of the deposits, and finally the

reduction of the market price by one half, owing to the discovery of

phosphate in Florida, made the business unprofitable and caused the

industry in Canada to be practically abandoned, though let us hope this

is only temporary. All this time, in the midst of genuine operations,

lere was a constant booming of the business by schemers, who, by

le aid of extravagant romances, sought to unload properties upon con-

fiding capitalists or the unwary public, at prices often infinitely in ex-

cess of their value, for they were so worthless m many cases that their

operation meant the sinking of all the money that could be put into

them. These " wild-cat " enterprises culminated in the grand swindle

of the General Phosphate Corporation, by which more than half a mil-

lion dollars were absolutely lost, aod one more deterrent was given to

English capitalists against investing in Canadian enterprises. It looks

now as though a similar experience was to be gone through with mica

mining. Owing to the recent discovery of the value of mica as an

trical insulator there has arisen a considerable demand for it. Many
properties have been worked for its production, but mainly at a loss, and

operations have been reduced to a few exeptionally favored properties,

which, under economical and careful management, can make a fair

commercial profit. The difficulties encountered consist in the uncer-

tainty of the continuance of the deposits, the great variation in quality,

and the difficulty of procuring large sizes. As the price varies from

I cent to 50 cents per pound, it will be seen that the profit depends

upon the securing of large sizes. When the producer comes to

find a market for his product he realizes the truth of the scriptural

adage, " It is naught, it is naught, saith the buyer." If his mica will not

<at large sizes he is told it is worthless and that small mica is in unlim-

ited supply If the color is dark it is said that only a silver-grey is

wanted. If it is hard only soft mica can be used, and if it is soft noth-

ing will do but hard. If no fault can be found with his product, he is

told that there is no demand and that a substitute for it has been found

in brown paper. He then in despair accepts the offer of a traveUing

agent who claims the privilege of culling it, and after his selection the

miner finds a large quantity left on his hands, and not enough paid for

the balance to cover the cost of mining. These are some of the diffi-

culties, and they may as well be faced and frankly acknowledged, for a

country is not benefitted permanently by having money squandered in

it for unprofitable enterprises. A reaction comes that injures legitimate

work and hinders the development of promising industries. Experience,

however, has shown that if good mica lands can be secured at a moder-

ate price and be judiciously worked, they can doubtless be made to pay.

The air and the press are full just now of a mica booin. Lands that

were valued at a few hundred or a few thousand dollars are now quoted

in the hundred thousand We are gravely informed in the Ottawa Free

Press of a shipment of " 350 tons of dressed white mica of large sizes,"

from the Beaver Lake Mines, Que., a quantity which would be worth

nearly two millions of dollars, and exceeding in bulk the production and

consumption of the whole world during a long period. An attempt

was lately made to float a mica company in New York with a capital of

a million dollars, based upon a few properties that would be dear at ten

thousand dollars. Now we hear of an English company with a capital

of ;!^90)Ooo that is going to pay great prices for lands, and is setting

every owner of mica or of mineral lands agog to realise an immediate

fortune for his holdings. Reporters in search of a sensation crowd the

papers with fictitious storie.s, that they take no trouble to verify by con-

sultation with men versed in the industry. Every person who has any

practical knowledge of mining and marketing mica knows the utter falsity

of these statements ; and what can be the object af such absurd exag-

gerations can only be conjectured. It seems most probable that the in-

tention is to bond properties to be unloaded upon English investors by

the wily London company promoters. The Phosphate Corporation had

about half the phosphate properties in Canada tied -up for two years,

causing expense and worry to the owners, and they finally selected a

few properties, some of which were bought, not on account of their

mineral richness, but because they belonged to men prominent in polit-

ical life, who.se influence might aid in floating the company. These

politicians, who had scarcely if ever seen a lump of phosphate, secured

immense prices, and most ot the mining men who had toiled in the de-

velopment of lands and had bonded them with great expectations were

doomed to disappointment. This should be a warning to owners of

lands to be cautious about tying up their properties. Many companies

are registered in London with ;^ioo,ooo capital that do not possess

^100 in cash, and it is not as easy as it once was to persuade the

Briti.sh public into bogus investments. It is astonishing though how

much of this still goes on. A promoter who had floated a disastrous

concern started another enterprise soon after the wrecking of the first.

He was asked if he thought anything would go with his name on it after
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this last fiasco. " Oh, that does'nt matter," he replied, " there's a new

fool born every minute." All the interests and sentiment of the

Review are of course in favor of the promotion of Canadian mining

enterprises, and it is for this reason that we raise a warning against the

misrepresentation of the true state of affairs and utter a caution against

inflation of values and exaggerated estimates. It is said that the coun-

terfeit is the proof of the existence of real value, and so a lie is often

evidence of the truth. The immorality that hovers around mining only

exists because there is a genuine basis to the industry, and fortunes often

come to the steady workers who persistently and pluckily delve in the

ground for its mineral wealth. To promote mining in Canada, we need

to instil a conviction into the minds of foreign capitalists that there is not

only mineral wealth in the country but that there is a sense of moral

responsibility in the use of capital for legitimate work. While we de-

precate swindles and exorbitant sales of unpromising lands as in the

end injurious, we are eager to promote the development of the mining

industry, and we believe there is a good chance for profit for those who

intelligently engage in Moral Mica Mining.

Mining Education in Canada.

In the course of a recent interview with a McGill graduate in Min-

ing Engineering, we were forcibly impressed with the conventional

character of the curriculum adopted by Schools of Mines generally.

Necessarily such courses of study must aim at as complete a scientific

education as is possible in the time allotted, yet the particular branch of

the profession which the future engineer is to adopt limits the utility of

many of the studies undertaken. An engineer of mines, to be proficient,

must be enough of a civil engineer to make his own surveys, above and

below ground, lay out his railway curves, etc., etc.
;
enough of a mechani-

cal engineer to select his machinery with a view to its best utility and

economy, and to oversee its erection and maintenance in a proper man-

ner. He must be enough of a chemist to thoroughly understand the

composition and nature of his ores, country rock and associated rocks

and minerals, and to know the possibilities and impossibilities of inor-

ganic reactions. He should be skilful with the blow-pipe to determine

readily the value of common ores and minerals, and be able to after-

wards make an accurate assay for the precious metals. A knowledge of

structural geolog)' to enable him to work out or recognize the character

and probable origin of his ore body, is indispensable. Now-a-days the

mining engineer must go a step farther, and be physicist enough to be

thoroughly familiar with the laws of gases, especially for the utilization of

compressed air, and likewise he must know enough of that mysterious force

we call electricity to enable him to utilize it intelligently for power and light-

ing. Such a training cannot be given without abundance of time, usually

four years are required by the schools. Whether the proportion of mathe-

matics now embraced in the course as usually adopted could not be re-

duced with advantage, to permit of a larger amount of time being given

to quantitative work in chemistry and assaying, and to more practical

work in the physical and other laboratories, we submit as an inquiry to

those within whose jurisdiction the course of instruction at the various

schools lies. We feel safe in saying that practical engineers—men who

have passed the full course as now laid out and have had ten or more

years in active professional work afterwards, will endorse the idea and

will probably go farther A wider range of instruction in the shape of

compulsory visits (for the purpose of study) to neighboring mining and

metallurgical estabfi^ments, is most desirable, demanding close and

comprehensive reports from each student of what he has seen and under-

stood, of what he has see7t but not understood, and a final report by the

instructor to each student of what he should have seen, and ivhy he

should have looked for this and that. In the new school which has just

been opened at Kingston we think that an opportunity has been neglect-

ed for a reform, (or perhaps it would be more becoming to say an experi-

ment) in this direction. The establishment in connection with this,

school of a good working metallurgical laboratory is greatly to be desired^ i

There are very many promising 'prospects' in Ontario which are so remote- i

from testing laboratories as to preclude the idea of making mill run
|

tests, and no other test for the precious metals is of any value. The-
j

cost of a small but complete plant that would take as small a batch as- \

200 lbs. and give a working result from the same, would not be large and
|

should prove self-sustaining from costs collected, besides furnishing just:
i

the element of instruction to students, which is, in these modern days^
|

an absolute necessity. •

Canadian Capital for Canadian Mining.
|||

Elsewhere in this paper mention is made of the manner in which the-

authorities of the recent Triennial Provincial Exhibition at Halifax treated

the exhibit of the mining industries of Nova Scotia. We do not propose

to comment on the same further than to make it the text for a short

paragraph on the folly of expecting this Canada of ours to grow and

prosper without the support of its own citizens. " Canada for the Can-

adians " has been the cry of an especially self-satisfied and contented

(and we might add stupid) portion of our population. But we take it.

that a more liberal and far-seeing portion would say " Canada—not only

for Canadians, but for all aliens who will bring in their capital and so-

journ among us." And to induce such capital to enter Canada and

remain here, and be a profitable investment is, we submit, one of the

proper and lawful objects of exhibitions, be they Provincial or Domin-

ion. In crowding the exhibit (which we understand was an exception-

ally fine one) into a little room in the gallery about six feet by ten in-

area, the powers that be in Nova Scotia were very short-sighted ; of the

25,000 people visiting the exhibition very few were enabled to see the

exhibit and thousands were ignorant that any such was on view. It has-

been a constant source of surprise to the Review to "find Canadians-

(without distinction of Province) so ignorant of their own resources in-

minerals of economic value. There is, we venture to say, an abund-

ance of capital in Canada for full development of its mines and quarries^

—but this capital is not only timid, but is ignorant of the chances for

successful investment which exist on every side about it, and which are

seeking to be made known and- to be investigated that such capital may-

be induced to embark in the business of mining, milling, smelting and

manufacturing the products to be obtained. We can conceive few more-

legitimate objects of Provincial exhibitions in the future than to take up-

the subject of a properly classified and well displayed exhibit of minerals

and metals of economic value. The Review is well aware of the enter-

prising spirit of some Canadian gentlemen who, for years now, in the

various provinces, have pluckily demonstrated their faith in our resources

by the expenditure of very considerable sums. The development of the-

phosphate, mica and iron industries of Quebec furnish conspicuous ex-

amples. Nevertheless the fact remains that much home capital is both

unconscious and chary of the opportunities offered it, and a large meas-

ure of publicity is desirable as an agent to help in removing this ignor-

ance or mistrust.

The paper published in this issue, read by Mr. A. Sangster, Jr., of

the Canadian Rand Drill Co. at the Sherbrooke meeting of the General

Mining Associatson of the Province of Quebec, on " Repairing Rock

Drills," will be read with interest by every superintendent, mine manager

or contractor, who has had occasion to use machine drills in his work=

The suggestion made by President Blue, in the discussion following the-

paper, that the first cost of the drills should be reduced from 25 to S©"

per cent, of the present price and the drill could then be thrown away

when used up, will commend itself at first sight, but is not a satisfactory-

solution on further investigation. We have been promised a public-

discussion of this paper, supplemented by actual costs of repair, at the-

next meeting of the Association.
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EN PASSANT.

The next ordinary meeting of the members of the Mining Society

of Nova Scotia will be held in the rooms of the Society, at Halifax, on

Tuesday, 6th November next. The business will include the consider-

ation of the report of the committee on federation, and discussions on

the various papers submitted at the Cape Breton meeting. The mem-

bers will sup together in the Halifax hotel after the evening session.

Dr. A. R. C. Selwyn, C.M.G., Director of the Geological Survey

of Canada, has gone to England on a three months' vacation. Rumor

is current that Dr. Selwyn will then be superannuated and Dr. G. M.

Dawson, the present acting Director, will succeed to the position.

Two individuals, named Baumgarten and Starke, are cutting a con-

siderable figure and creating no end of a stir just now in Canadian mica

circles, in connection with the operations of the Canadian Mica Com-

pany (Ltd.), lately registered in London with an authorized capital of

;!^9o,ooo stg. These people talk very big, and if we may judge from a

reported interview in the Ottawa Free Press, a great deal of nonsense.

They claim to have purchased the Beaver Lake mine in the Saguenay

district. Que., an entirely undeveloped property by the way, for "$150,

000, spot cash" and the Hayes mine, Murray Bay, Que., for "$35,000,

spot cask." Readers of the Review, cognizant of the Canadian mica

industry, will hardly be surprised to learn that there is absolutely no

truth in these assertions. Careful enquiry shows that only very small

payments in cash have been made and are offered, although stock in the

venture is freely offered in exchange for lands. Whether it is intended

to unload these properties on the company at the inflated prices named

in the F/ee Press remains to be seen. In the meantime until better

evidence of the bona fides of these people is forthcoming we recommend

owners of lands to exercise caution before tying up their properties on

" options," or promises of stock in a doubtful venture. Investors in the

company, if there be any beyond the promoters, will also do well to

ascertain by competent expert examination and advice, the true values

of the properties to be acquired. Canadian mining men have no desire

to have the good name of the country tarnished by any repetition of the

tactics of Knud Sando and the late General Phosphate Corporation.

A meeting of the shareholders of the New Glasgow Iron, Coal and

Railway Co. (Ltd.) and the Nova Scotia Steel and Forge Co. (Ltd.) was

to have been held in New Glasgow this month, to consider a scheme of

consolidation. As the stock of both enterprises is very largely held by

the same people and many advantages will accrue, there is little doubt

but that the proposition will go through. The new enterprise will be

worked under a charter obtained at the last session of Parliament in the

name of the Nova Scotia Steel Company, Limited, with an authorized

capital of $5,000,000.

The coal shipments to the St. Lawrence by the Dominion Coal Co.

(Ltd.) from the opening of navigation to 30th ult. are as follows :

Montreal. . . 426,510 tons.

Quebec 23,740
"

Three Rivers 5.55°
"

Sorel 2,200 "

While the pried of Canadian asbestos still lags below the standard

of former years, the industry is steadily recovering its old position as one

of the most important of our mineral producers. Shipments have

been brisk and are likely to continue so until the end of the season, and

altogether the outlook is brighter than it has been for the past three

years. A notable feature has been the falling off in the production of

Thetford No. i. These mines used to produce as high as 75 per cent.

of this grade, but with increased depth of working the output has beet*

reduced to from 15 to 20 per cent., and it is therefore clear that prices
'

for this standard quality must stiffen considerably. Operators are confi-

dently looking forward to an active season and brisk prices next year.

In our December issue we will, as heretofore, present our readers with a.

complete review of the year's operations.

The following comparison of the mechanical and electrical methods-

of transmitting power was given by Mr. L. B. Stillwell at a meeting of

railway men. A steel cable i }^ inches in diameter, travelling at the-

rate of 12 miles per hour, can transmit nearly 2,000 horse power. But'

by taking a copper wire, i square inch in section, and applying it to a.

potential equal to that which is in use to-day in at least one place in this-

country, viz. : 10,000 volts, at 1,000 amperes per square inch, we find'

we are transmitting in an invisible form over that wire more than 1 3,600

horse power, which is enough to rupture instantly 6 such cables as are-

ordinarily used in operating a cable railway. As much power can be-

fransmitted through such a copper wire under the conditions named a»,

tlirough 6 such belts as were seen at World's Fair, 6 feet wide and run-

ning at the rate of a mile per minute.

Mr. F. A. Halsey, who has been identified for a number of year

with Canadian mining affairs has, we understand, permanently severed.

his connection with the Canadian Rand Drill Co. and will in future re-

side in the States. Mr. Halsey's marked ability as a mechanical expert

and his many good qualities, have gained him a wide circle of minin_

friends who heartily wish him well in his new sphere of professiona

work. The name of a popular and prominent asbestos mine manager is-

associated with the succession to the management of the Rand busines

here.

The Newfoundland asbestos property owned in Halifax has bee

examined by experts this season but still remains unopened. The pro

ducers of Quebec may therefore rest for another six months before fear

ing a deluge of the Newfoundland mineral.

Mr. John E. Hardman, S.B., President of the Mining Society or

Nova Scotia, and Mr. Thos. Cantley, Secretary of the New Glasgow-

Iron, Coal and Railway Co., were in Ottawa during the month.

We are informed officially that Mr. R. G. Leckie has not resigne

his position as general manager of the Londonderry Iron Co. (Ltd.).

as currently reported. The furnace at last report was being re-lined..

Mr. Graham Eraser, managing director, and Mr. R. E. Chambers,.

mine superintendent, of the New Glasgow Iron, Coal and Railway Co.-

(Ltd.) are at present in Michigan on business connected with the com-

pany.

The continued improvement in the condition of the electrical man-

ufacturing industries of the United States is exercising a correspondingly:

beneficial effect on the production and shipment of Canadian mica.

A well known property of chromium is the wonderful degree of

hardness it imparts to steel. But pure chromium which has been

recently prepared for the first time by M. Moissan, prove.* to be incapa-

ble of scratching glass, and soft enough to be filed easily. It is whiter

than iron. It is untarnishable and acids have no effect upon it, but at

a red heat it decomposes carbonic oxides, uniting with the carbon—

a

fact that explains the failure hitherto to obtain chromium free from car-

bon. It is purified by M. Moissan in the electric furnace in the pre-

sence of a double oxide of calcium and chromium. New alloys oV

chromium with aluminium and copper are tough, malleable and un-

tarnishable.
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PORTRAIT SKETCH.

E. D. Ingall, A.R.S.M., Chief of the Division of Mines and Mineral

Statistics, Geological Survey of Canada.

Mr. Elfric Drew Ingall, was born at Greenhither, in the County of

ent in England, in 1858, and comes of a family most of whose mem-

have shewn strong scientific tendencies. He was early led to take

^interest in science by his father, Mr. \V. T. F. M. Ingall, who, although

ing a financial calling, occupied his leisure in scientific studies, so

the subject of our sketch was early familiarized with microscopic,

troscopic, electrical and other apparatus.

In this way when offered his choice of a life pursuit he elected to go

ugh the course of study at the Royal School of Mines in London,

ter putting in two years study in inorganic chemistry in the lecture

m and laboratory, he continued through the remaining two years

iculum, which included the theoretical and practical study of miner-

, mechanical drawing, applied mechanics, physics, geology, metal-

\Tgy and assaying. Having passed the examinations in all these

bjects, necessary to obtain his degree of Associate of the Royal School

Mines, he put in another year's study attending the lectures of Prof,

uxley on biology, and of \V. Warrington Smythe on mining, in which

tter subject he also obtained a certificate. His father being a life

lember of the Royal Institution and also of the London Institution, he

id the benefit of frequently attending lectures at these places, and thus

learing Tyndall, Huxley, Abel, and the leading men of science of Eng-

id on a wide variety of subjects.

On leaving the Royal School of Mines he spent some time in the

lining districts of Cornwall and Wales, familiarizing himself with

ineral deposits and the practice of mining. In 1879 a short digression

made into the realms Of electricity, when he joined the electricaj

of the Edison Telephone Company in London, during which period

le was entrusted by the company, amongst other similar tasks, with the

onstration of the use of that, then quite a novel instrument, for un-

iground communication, which was probably the first experiment of

is kind.

On the amalgamation of the rival Edison and Hell Telephone CQm-

lies, he determined to return to his proper field of action in mining

nd metallurgy, with ,the hope also that his wish for travel might be

tified. Shortly after he was offered the direction of an exploration of

me mining [property in Canada and proceeded to Lake Superior in the

pring of 1880. Arriving at Michipicotan Island on the opening of

vigation, he got his first glimpse of Canadian geology in the copper-

ring Keweenawan rocks constituting that island. Having organized

party, he proceeded across the lake to his destination at Cape
mainse, where similar rocks constitute the shores of the lake. The

lummer was spent examining the extensive property held by his clients,

nd directing the making of the preliminary tests of the mineral veins

located.

On the completion of his engagement he returned to England, but

>n the formation of a company to further test and work the property, he

iccepted an engagement as manager, proceeding to Canada in the

Spring of 1881, and fulfilled the duties of that positioa till the fall of

882, when, finding the carrying out of a policy with which he was not

iilly in sympathy both irksome and wearing, he resigned the manage-

nent. The following summer of 1883 was spent in Wyoming Territory,

tudying its copper deposits and reporting on the same for London
apitalists.

After his return from this work, he received an offer of a position

)D the Canadian Geological Survey from its director, Dr. A. R. C.

Jelwyn. His strong scientific sympathies led him to accept this offer,

ind after a lengthened visit of study to the Pennsylvania coal mining

egions, and some private reporting on Canadian mining properties, his

»nnection with the Survey began in July, 1884, and has since that date

been continuous, first as Mining Geologist, and latterly as Mining Engi-

neer in charge of the Division of Mineral Statistics and Mines.

From the commencement his duties have been connected with the

study of the economic minerals and mines of the Dominion, special

studies having been made of the silver-bearing veins of the Thunder
Bay District, and of mineral developments around the Canadian shores

of Lake Superior, their history, extent and results. Several summer sea-

sons were also spent on a special study of the mode of occurrence of the

apatite deposits of the Laurentian rocks of Ottawa County, Quebec.

Since November, 1889, in performing the functions of the office he

at present holds, his duties have lain chiefly in the superintendence of"

the Mining Division in its work of collecting technical and statistical

data relating to the economic minerals of the country, and their utiliza-

tion through the mining operations carried on, which is accomplished in

part through direct investigations by the staff of the Division in the field

and supplemented by information gathered by the other field officers of
the Survey, and through other reliable channels, all which is edited and.

compiled to form the annually issued report of the Division.

Through the visits and study of mining districts thus necessitated^

and by his past career, his attention has thus been continuously directed,

towards economic geology, mining, and its allied subjects.

CORRESPONDENCE.

Mining in British Columbia.

To the Editor of the Review

:

Sir,— Having visited British Columbia during the mining season for the last three-
years, and having lately returned from four months' residence there, I respond to your
polite request to give your readers a sketch of my observations and a report of the-
prospects for mining in the southern districts of the Province.

Throughout the Province, from the Rocky Mountains to the Pacific, south of the-
Canadian Pacific Railway, the traveller comes upon a succession of mining districts,
each of which has its special wealth of silver, gold, lead, copper, coal, limestone and
other mineral products; and every man met with has his pocket specimen of "the
richest ore yet found." Others have stories of new placer ground, where the gold is-

to be picked up in great nuggets, and the exhibition of one mounted as a scarf pin is a.
convincing proof of (he truth of the representations. The perplexity of the investor is,

not to find something good to buy, but to know which of the innumerable offers of un-
limited wealth to accept. An old man is encountered washing gravel in a cre<-k to
test it for gold. He lakes the measure of his inquisitor, and spotting him in his mind
as a tenderfoot capitalist, he addresses him as follows : "I have been mining for 40
years, and have been in every camp from Alaska to Mexico, but I am satisfied that
West Kootenay is the richest mining district on this continent. I have explored this
country pretty carefully, and I've made up my mind that Toad Mountain is the best
spot in it, and if you'll come up the mountain with me, I'll show you the most valuable
claim that's been discovered on it. I'm hard up or I wouldn't sell it at any price
but as things are, I'll let it go cheap."

Here one learns that he has come to the place where America's wealth has been
concentrated, but he hesitates even to pay the moderate sum asked for its possession,—
so much has his confidence in the veracity of prospectors been weakened.

On Toad Mountain is one great property, the Silver King, rich in copper and
silver, which first gave fame to the district. It's discoverers had to give away half of
it to defend themselves against claim jumpers; then after refusing several good offers,
they finally floated it in England, receiving only about $30,000 in cash, but getting a
large block of shares, which ought to prove valuable, as the mine is undoubtedly a.
good one. It has been further developed this summer with a force of about 50 men,
and preparations are being made to put in machinery and a tramway, and make it a
good working mine. The town of Nelson will be greatly benefitted by its operation,
and Its success will lead to the opening uji of other properties. Not only are there-
ledges of similar ore near by, but within a radius of twenty miles there are many
claims located for gold, both in quartz veins and placer ground.

The great smelter at Pilot Bay, about twenty milts east, is being completed at a
cost of over a quarter of a million dollars, and the mines at Ainsworth are being
opened up with good pro.spects of success. With some advance in the price of silver.
It looks as though the Kootenoy Lake would be the scene of lively operations in the
coming year.

But it is in the Slocan District that one reaches the seat of the mining fever that
has agitated the country. Here are numerous veins of silver galena,'some of remark-
able size, arid most of them giving an average of value above that of any other mining
district, while a few show ore that is phenomenal in its assays, sometimes makinp-
shipments that average from 300 to 500 ounces silver to the ton, with occasional selec°
tions going up into the thousands. The great bulk of the ore that has been taken out
so far can be relied on to give a value of $100 and $150 per ton. A few enterprising
and persevering men have worked on for two years developing claims amid great hard-
ships and tremendous obstacles, until now the railway has reached them and it will be
possible to mine and ship ore with an assurance of profit, and with some degree of
ease. A concentrator is being erected and substantial mine operators are coming into-
the country from the United States, and acquiring property, attracted, not only by the
inineral wealth but by the more stable conditions of labor that prevail on the Canadian
side of the line.

The history of the development of this region gives one of the romances of min-
ing. First, an advance prospector comes in with ore that assays ahead of anything
known. Then a thousand men start into the country. With packs weighing 50 to 75.
pounds on their backs, they walk 20 miles over the narrow mountain trails, and then
through almost impenetrable timber and underbrush, they force ^heir weary way up-
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the seven thousand feet mountains, till at last one comes to a guUey where a snow

5lide has bored the rocks and shown large streaks of galena. He stakes oflT the ground.

Others come along and see the rich show. In the hope of finding some flaw in the

title they also put up stakes, or as it is called "jump the claim." They measure the

first stakes to see if they are not less than four inches square. They copy all the in-

scriptions, look up all the records, and watch to catch the locator tripping in some

lack of compliance with the many legal formalities. In one case they even bribed a

^ub-official to forge later dates in Government record books and destroy the original

notices, so that the later location would become valid.

But the prospector wins a victory by careful observance of the mming laws, and

opening up the ground improves its appearance so that he is able to sell it to a syndi-

cate for what, to him, in his humble mode of life, is a fortune. Next, the syndicate

develop the property, ship some ore that yields a high return, get a report from a noted

€xpert and float a company with a million dollars capital. Now it becomes a mine,

vast sums of money are sunk in it, and at last great dividends may float to the surface.

In this, as in all new mining districts, the hazards of claim jumping have to be

reckoned with, as well as the uncertainties of mineral deposits. A brief sketch of the

history of the Bon Ton mine will illustrate the difficulties that one must be prepared

for. A rich deposit of galena was found on this property. The first assay gave 1,257

oz. of silver to the ton, and subsequent assays went as high as 1,800 oz. The owners

•opened up the ledge and left it when the snow came. Returning the next spring to

work the mine, they found that the owners of an adjoining claim called the Big Bertha,

that had no ore in sight, had annexed the Bon Ton, and on the strength of its "shows"

had bonded the properties under the name of Big Bertha for a large sum of money.

A tunnel had been run in 100 feet and ore was being shipped away. Then followed

injunctions, seizures and surveys, and finally the Bon Ton owners recovered the pro-

perty, though the season for work was over. In the meantime, three more jumps had

been placed upon the property, and one of the jumpers discovered that the Mining

Recorder had written S. E. instead of N. E. in copying a notice. Reference to the

original showed this to be a clerical error, but still it was made the pretext for an ad-

verse claim. A third interest was offered to a lawyer to take uy the case. He declined

it, but there are always shysters around a mining camp ready for such work, and a

suit was entered and the property hung up for nearly a )ear. The plaintiffs were noii-

suited with costs, but being penniless and non-residents the owners could recover

nothing of their expenses. Nothing daunted, the jumpers proceeded to the property

and went to work again, running a new tunnel 75 feet and commencing to ship away

ore when the leader was arrested and sent up for trial. The Attorney-General, how-

ever, dismissed the case, and said it ought never to have been brought, and one of the

instigators of the jumpers was appointed Mining Recorder of the district. But at last

the Gold Commissioner signed the Certificate of Improvements, upon which the

-Crown Patent is granted, and the owners are wondering whether the Queen's title will

be proof against the wiles of Montana claim jumpers.

A good way to prove the value of a property is to locate it and then talk loudly,

and widely and wildly about its riches. The professional claim jumpers at once start

for it, search all the records and examine every point in the location, and if any fancied

flaw is found they put up their stakes, or even if no flaw is found, they locate a claim

over it for the purpose of blackmail, thinking the owner will buy them, off rather than

fight. But if no jump is put on the property the owner may as well abandon his claim

^s worthless, for these fellows are good prospectors, and if they do not think a jiro-

perly is worth staking it is pretty good proof that the surface showing gives no indica-

tion of value.

In the Slocan district ore is now being produced in such quantities that it is esti-

mated that 10,000 tons will be shipped out this winter, and that even at the present

low prices of silver and lead there will be a profit of $70 per ton, making a net income

to the district of $700,000.

This summer the forest fires swept through the country destroying everything in

their path. One man lost $20,000 in buildings and plant, hut the clearing of the

ground led to the discovery on his property of a galena ledge twelve feet in width, and

he says he could stand such a fire as that every week. In spite of the, revival of interest

in silver mining that is surely coming, capitalists will be timid, for a while in tackling

the low grade properties, but the average value of the Slocan ores js ;S0 much higher

than those of any other available locality, that it seems certain that this region is to be

the scene of a tremendous development that will make it the largest silver producer on

this continent. Those who have good properties there need have no dread of the

alms-house.

But western profits are made not only in mines. Town sites are often a greater

-source of wealth, and the shrewd man who forecasts the location of a future city ensures

the speedy acquisition of a fortune. In March, 1892, Kaslo, on Kootenay Lake, had

two houses, and town lots were selling for $lQO. In a year frRm thaf time 3,000

people were on the spot and lots were changing hands at $2, 000,,., .Then came the

silver slump ; fire, flood and tempest devastated the town ;
superior (enterprise built a

railroad from the mines in a direction opposite from Kaslo, and jast summer a few

hundred people lingered bewilderingly, and a lot that was once in negotiation for

..$4,000 was sold at $50 for taxes. Widespread ruin was everywhere, and one man, who
was asked for a document, replied that not only was his business extinct, but his books,

house and lot had been washed away. Kaslo has a wonderfully delightful location,

-facing a beautiful lake and surrounded by vast mountain peaks, and it also has a pro-

mising business situation. The railway to the mines will yet be built, and a good

rshare of the Slocan traffic is bound to flow that way.

Attracted by the possibility of a quick fortune in these suddenly growing rnining

regions, a syndicate of Montreal and Boston capitalists acquired ^ property in the

Boundary Creek and Kettle River mining district, situated at the junction of two

rivers, the meeting place of two projected railways, on the direct route of the only pass

through the mountains for a hundred miles, and at the foot of the hills containing vast

bodies of ore carrying copper, gold and silver, and with coal mines on either side.

The town of Midway was started a year ago with its fence on the International boun-

"dary line, and only one log house in sight, and this month the County Court is holding

its sessions there in a thriving village, located in one of the mo^t. beautiful valleys of

British Columbia. Soon the boom in town lots will come and i;apid fortunes will be

realized. Twelve miles west of here gold is being taken from the banks of Rock

Creek ; further on the stamp mill at Camp McKinney is night and day crushing rock

that is yielding constant rich returns, and still further west at Fairyiew the stamp mill

of the Strathyre Mining Co.
,
largely composed of Montreal capitalists, is making a

thorough test of large reefs of quartz carrying a considerable quantity of gold. Ten

miles south of this, on the Osoyoos mountains, Montreal enterprise has opened large

ledges of gold bearing rock, and the Divide mine bids fair to make a name for itself.

Again to the west, on the Tulameen and Similkameen rivers, Montreal capital is

represented in gold and platinum placer mines, and the latest report comes of copper

-deposits, said by an enthusiast to be 800 feet wide and 4,000 feet long. To the north

the rivers ate being ploughed, dredged and pumped for gold, ^nd pven the sea coast

is being attacked. In the Cariboo district, where so much gold was ,ta)<?n. put by simple

processes years ago, modern methods are coming in to wash dp,wn the rich banks of

former rivers by means of hydraulic monitors, Last winter ten miles of 24 inch steel

pipe were hauled in 150 miles, and ditches have been dug at the cost of hundreds of

thousands of dollars, but now the clean up of gold is said to mean an average of ove

$1,000 a day. Many reproaches have been made against Canadians for lack of enter

prise in developing the mineral resources of their own country, but one is surprised t<

find out how many of our cautious citizens who would not for the world be suspecl.e<

of such rash conduct as investing in mines (or gambling with God, as it is often term
ed), yet have quietly risked a little stake in ventures which, though sometimes "wiU
cats," often prove to be bonanzas.

It surprises ope who hears so much of the mineral wealth of British Columbia, t(

learn that at present, apart from the coal industry, there is not in the whole province

what in the United States would be called, a " working mine." The prospecting aoe

developing stage has not yet been passed, owing largely to the lack of facilities foi

transportation ; but it is evident that the time is close at hand when what can fairly bi

called mines will be operated.

It astounds one also to learn that the population of this vast territory, surpassing

in area all the habitable portion of eastern Canada, possesses only a population o
100,000, of which only 65,000 are whites. Yet million dollar parliament building:

are being erected and there are no more important officials anywhere. They ar«'

largely "old timers," worthy, hearty, British gentlemen, who are loyal to the Queen.

I

and to the Canadian Pacific Railway, and who keep to the left when they drive.

The past summer has been a trying one for the traveller. The floods were rush

ing over the railway tracks, and a construction train had to go ahead and prop up th(

road bed for the passenger train to get over. Transfers over washouts had to he mad«
on hand cars or in boats. As the train slowly crawled on the narrow shelves alonj

the sides of sandy mountains, the rocks could be seen rolling down from above betweer

the wheels of the train while the gravel slid out from beneath the sleepers belqw. Al

last railway tracks and bridges all disappeared in the swollen rivers, and no resourc*

was left bal to mount the bucking cayeuse and ride over the mountain trails. A da)!

. in the sadflle, fording rapid rivers, climbing along the ledges of precipices, jumpin|l

huge fallen timber and scratching through underbrush, so overcomes the tenderfoot]

that although at dusk a big black bear crosses his path, and he hears the warning of s|

rattlesnake, he dismounts, and rolled in the saddle blankets, sleeps upon the grounel

in the deep forests, and only dreams of the wealth that is surely coming as the reward]

of his toil.

Some of our hardy phosphate miners, whose business was depressed, started oml

for British Columbia, and by their energy and close observation, discovered valuable

properties in regions where many skilled prospectors were disappointed. Sturdy mer
who can find no work in the east might get some rich relations or friends to grubstakt

them, that is, put up the bare money for their expenses and go halves in the dis-

coveries. Many a disheartened toiler might thus secure a fortune, or at any rate be

braced up by the invigorating labor of exploring amid the grand scenery of the Selkirk

mountains, and in camping in the deep forests by the snow-cooled streams that flow

down the mountain gorges.

British Columbia possesses vast treasures of mineral wealth, which when capitel

becomes more confident, transportation more available, and trade restrictions lese

severe, will make it a region of great prosperity.

Robert C. Adams.
Montreal, 21st October, 1894.
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MICA MINING NOTES.
The main shaft of the mica mine of Messrs. Wallingford & Co., in the eightH

range. Township of Templeton, has attained a depth of 90 ft. The vein, which has

been followed to that depth, measures ten ft. in width and contains for the greater part

large sized crystals, and is continuing regularly in a north-west direction. A drift has

laid bare the vein for a length of 60 feet. It is the intention of the operators to sink

the shaft farther into the vein and to open up the same in lower levels by drifts. The
amount of mica taken out daily is between 4 and 6 tons, cutting for the greater part

2 X 5 in. and upwards. Eighteen men are steadily at work. Some new buildings

and hoisting machinery have been added to the plant with a view to increased capacity.

Taking into consideration the vast amount of mica crystals as laid bare by the drifts

and shafts it is safe to say that this mine can be considered at present the most valuable

mica deposit in the Township of Templeton.

The Lake Girard Mica System is working the Stevenson property, lot 15, in the

eighth range, of Templeton. The main shaft, which was worked some years ago for

phosphate, is at present about 35 ft. deep, yielding a considerable quantity of apatite

intermixed with well defined mica crystals. Some 150 tons of apatite have been taken

out this season. On the western slope of the property a vein of well defined mica

crystals was discovered this month. The crystals oh the surface are of a perfect nature

and of regular shape, some cutting 4 x 6 in. clear. This vein has been laid bare for

25 ft. in length, and shows regularity in occurrence. It is intended to work same at

once with a large force of men.

The sd-called. Goldering mine, one of the oldest phosphate mines in the Town-
ship of Templeton, situated on lot 17, in the ninth range, has been leased to Mr. A,

McLaurin, from the Bank of Hochelaga, for six months. Operations were commenced

on the loth of this month, and a great deal of mica crystals are reported to be in the

main shaft. Eight men are employed.

About thirty men are working over the dumps of the Blackburn niine for Mr. P.

McLaurin. The mica is being cut for a New Yprk concern.
|

Work on the Cascades Mine in the 1 5th Range, Towriship of Hull, was resumed*

this month by W. A. Jamieson, et al.

Mr. W. F. Powell, of Messrs. Powell & Clemow, Ottawa, is now in New York

disposing of the product of their properties, of which about 250 tons rough culled mica

are on hand.

Parties wanting cheap jewellery in exchange for mica lands can"be accommodated

by applying to the representatives in Canada of a so-called English syndicate.

The White Mica Mine on Lac Pieds-des-Monts, Murray Bay, belonging to .Mr.

F. B. Hayes, Ottawa, has been sold to the Canadian Mica Co., represented by

Baumgarten & Starke, the consideration being $8,500, almost wholly in shares of

the company. A good force of men is already employed and it is reported to bethe

intention to put up a steam plant very soon.

The Beaver Lake Mine in Bergeron county and the Perkins property in Hull,

have been acquired by the same people. The consideration for the latter was, we
understand, simply stock.
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PHOSPHATES. will be ofcist steel) will be furnished by the Pittsburgh Steel Castings Co. of Pittsburgh,
Pennsylvania.

•XB}

The only mine at present worked in the Ottawa district, is the High Rock, where
ke Phosphate of Lime Co. has about twenty-five men employed.

i ^
Some 500 tons were shipped this season from the North Star mine to the fertiliz-

r,"i
'6*°'^'^s of the Nichols Chemical Co., at Capelton, Que. The various grades of
Xtilizers made by the Nichols pjople are finding a steadily increasing sale among
.anadian farmers, and the business is likely to grow in importance.

'^w^ _ The grinding mill at Bassin-du-Lievres has been fairly busy all season, grinding
1 lM^ grade phosphates in which a good deal of shipping has been done by Mr. T. S.

"inson, to the United States.

GOLD MINING IN NOVA SCOTIA

The Minneapolis property recently sold at SheriflPs sale to F. B. Wade O C
i been transferred to Miner T. Foster of Halifax.

Whiteburn— It is understood that Mr. G. J. Partington, who has been working a
alllorce of men here during the summer, has accepted the management of the

pxford Gold Minmg Co., at Chezzetcook.

Chezzetcook-Mr.
J. M. Reid, owing to failing health, has resigned his position

manager of the Oxford Company and will spend the winter in a warmer climate.

The property owned by Mr. John H. Anderson is showing well, the lode increas-

hk u u^
ozs. were recently returned from a short mill run

Ihe exhibit from this property at the Halifax Exhibition was exceptionally fine.

Moleg-a— Little is doing in this camp beyond the operations conducted by Mr
lurnbull upon the property formerly owned by the Boston Gold Mining Co.

The Fiske block, held under an option for $10,000,00, is opening up in a small
•y, and some desultory prospecting is doing elsewhere.

South Uniacke -Reports from the Golden Lode Co. announce that the shaft
as passed the 400 ft. mark. A fine stamp mill has been ordered from the Windsor
foundry Co., and is now in course of erection. It is contemplated to equip the pro-

ty with an air drill plant at a near date.

Mr. David T. Boyd, Glasgow, writing in the last number of the American
Yertilizc-r on European and American phosphates, says : "The expansion of the
hosphate business in Europe goes on uninterruptedly, and one would be rash to pre-
ict that the end of the century will not find us nearly abreast of supply, if it do not

^verlap it. Besides the gregarious follow-my-leader element in the increase of the use
fnew fertilizers, it has been wonderfully stimulated by the abnormally low prices of
-k which have now ruled for come time. The experience of the past 25 years is

sly to hold good again—every cycle of low prices is succeeded by a stronger reflex
Innent, which atfects a much larger area, and does its best to make the ends of supply

1

demand meet but not overlap. Such confidence in the future may appear a little
lavagant, in view of the enormous amount of rock now being mined on both sides

[the Atlantic, but "enormous" is really a relative quantity, and the chances are that,
ttule that word may be correct for to-day, it will have a totally different meaning
|rhen viewed from the standpoint of 1900. So long as iiuney is abundant and cheap,
o long will the enterprises representing lasting industries find favor, even if these for
\ time tax the patience of investors for adequate returns.

"

Recent newspaper and magazine articles have supplied much information about
le phosphates of Algiers and Tunis and much stress has been laid on their quantity and
nality and the cheapness with which it can be transported to foreign ports. The
ict is, however, that notwithstanding the vast extent of the phosphate territory of
,lgiers it has failed to furnish any considerable quantity of the rock consumed by
inufacturers. In 1892 the shipments amounted to 450 tons, in 1893 to 1,200 tons
id up to date of the present year from 6,000 to 7,000 tons. There is talk that the

lulput in 1895 will be very large. This has been the phantom which has annoyed
wth Carolina and Florida during the past year, but it is not much more than a phan-
m, if the reports in French papers be only partly true. There is much dissention
ong thase who applied to the Government for concessions and claim that they got

leni as low as from 30 to 50 centimes per ton, equivalent to from 6 to 10 cents
merican money ; but, all the same, the Government is now exacting from 2 francs to
francs 50 centimes per ton, which is fully as much .is the royalty required by the

of South Carolina or Florida. We are not willing to under estimate the product
*» fany country, but it will be difiicult to obtain Algerian rock until the existing differ-

pees are adjusted, and this is a matter for the future. The Scotch, English and« rench firms who got concessions in Gafsa, Tebessa, Djebel, Dyr, Djebel and Konif,
**Wons'»nt'"e, Deckma, Sarja, Onedrio, Kora and Rio Salada have made demands

_P0" ihe Government which have so far been disallowed In one case 2,000,000
'*"'fl»'>cs have been asked and 6,000,000 in another. Even if these demands be granted,

owever, more serious questions confront the miners. Does the rock exist in the terri-
fy they have secured, which is doubted in many well informed quarters, and if it

oes exist in quantity, is it of merchantable quality, varying from 45 to 80 per cent,
nd much of it so soft as to prevent its being mined ? Can it stand the sharp compe-
tion it will meet in France and Germany.' It is admitted that it carries an excess of
arbonate of limp, many say it lacks uniformity, others that it contains objectionable
uantities of iron and alumina, and some shipments have given trouble on account of
scessive carbonate of lime.

Lower Country Harbour—An agreement to sell x\ of the Mason-Hudson pro-
perty for $20,000, has been made, payments to run over two years. This is the " new-
find " about six miles from Johnson's Brook. Messrs. Mason & Hudson retain a one-
tenth interest.

Cochrane Hill—The twenty stamp mill is rapidly approaching completion. A
considerable quantity of mill rock has been accumulated, and the results of the first

clean-up will be anxiously looked for by some doubting shareholders.

Wine Harbour—The return of the Eureka Company is reported as 51 ozs. for
the month. Work on the Eames patent process for extracting gold has been carried"

forward slowly.

Montagfu—The .Salisbury Co. has passed into new hands, under the management
of Mr. Price. The ^' Nissen" mill, of newspaper fame, has been unceremoniously re-
moved to the scrap heap and a new mill with new foundations has been commenced.
It is reported that a good site has been made in the mine.

(lOldenville—A difficulty in meeting payments is reported as the cause of sus-
pension of work on the Springfield property, under management of Mr. MacNaughton..

GOLD MINING IN BRITISH COLUMBIA.

The Nelson Hydraulic Co., organized this year, has stopped work for the seasom
on Forty-Nine creek, and cleaned up $500 in gold. The barren earth has been re-
moved and next summer they will work on the rich gravel.

.Since the inception of the placer fever on Cariboo Creek, prospectors have been>^
scouring the neighboring hills, seeking to discover the quartz lead from whence come-
the coarse tailings found in the bed 01 the stream. That their efforts have been suc-
cessful IS amply attested by the ofificial records here, and, for the time being, the-
placer fever has given place to the quartz craze. So far the discoveries are centered,
round Cariboo Creek and its tributories, and the ledges range in width from a few-
inches to several feet. In many, small streaks of galena appear, with an abundance
of copper stains and white iron. The first claim staked out was the Golden Eagle, by
George Hardie. This is located on the Government trail, on the west side of Cariboo^
Creek, one nnd a half miles above Mineral Creek. The ledge in this is well defined,
several feet in width, and of white quartz. An assay on this went as high as $481 in-
gold, and 6 oz. in silver per ton. Since then nineteen other claims have been record.-
ed, quite a number coining in this week.

B. J. Cornish, says the Miner, one of the directors of the Cariboo and Kootenay-
Mining Co., has been here for the past ten days examining the St. George placer
camp and having a test made. The ground washed averaged $2 a yard. The men
who have this claim in hand are of the right sort and are getting things in shape for
work all through. = « & r

The Enterprise Mining Company, which has diverted the course of the south fork,
of the Lardeau river for 1,000 feet, netted $45 per hour during their first run.

_

Some new placer ground about twenty-five miles above the mouth of the Pend
d Oreille is causing some excitement. Messrs. Lobol & King, of Spokane, are putting
in an hydraulic plant. Mr. Litchfield is prospecting his property with the same in-
tention if results are satisfactory. The claims are on the American side and are one-
half mile each in length.

We hear that the $5 shares in the Caribou Hydraulic Mining Co. are quoted as-
high as $25. ^ '

The shaft in the Thompson-Quirk property is now 350 feet in depth and is still
poking to reach a lower pay chute.

Caribou—The consolidation of the various properties in this district mentioned
our .August issue is hanging fire—a delay in making payments is reported, and

amor has it that other difficulties have been encountered.

A large dredging plant is being built at the British Columbia Iron Works, Van-
couver, for the Eraser River Mining and Dredging Co. The plant consists of a .screw
130x33 with a "clam shell" dredger, having a lifting power of eight tons at a.
distance of 40 feet from its center, which will deliver sand and boulders alike (and
gold too It IS hoped) into the sluice-boxes, to which water is supplied by two eight
inch centrifugal pumps. A new arrangement is the " water guard " or screen, shaped
like an enormous snow plough, which, being pl.iced ahead of the dredger divides the
current and permits work to be carried on in comparatively calm water. Power is
supplied by no le.ss than five separate engines of which the largest is 125 h.p. There
are also two horizontal engines aggregating 40 h.p., while two others, with 15 inch
cylinders and 6 feet stroke, drive the slern wheel. Steam is supplied from a 24 h p
boiler. The working of the new dredge will be anxiously watched.

The Le Roi Co. is shipping 8 tons daily, and ore is being continually blocked out
for future shipment. The shaft is over 300 feet deep, and four levels run about iso
feet each way on the vein. The hoisting capacity of the plant is about 30 tons a day
and It will be run to its full capacity this winter. The slopes could furnish 100 tons a
day if It could be taken away, and the best of it is, the greatest depth shows the
rictiest ore. The large boiler is in place and the air compressor of eight drill capacity
will be in working order within six weeks. The company has shipped ore from four
other places on the mine, the ore being as rich from all four as that from the shaft
and at three places the ore bodies are fully as large.

'

^xr
The Canadian Pacific Mining and Milling Co., of Minneapolis, of which Mr

Westby is vice-president and manager, is preparing for active work on its gold pro-
perty on Woodberry Creek, three miles north of Ainsworth. A contract will be let
for about 300 feet of tunnel, seven feet by nine feel. In the meantime the necessary
nriachinery will be erected and steam drills will be introduced for the continuance oF
the work.

The equipment of the Lake Lode under the management of Mr. W. A. Sanders
1 progressing rapidly. A new ten stamp mill is building, the mortar of which will be
»t by I. Malheson & Co., of New Glasgow, and the tappets, cams, shoes, etc (which

Placer work on the Columbia River has received an impetus owing to the vast
alterations in the bed of the river, made by last summer's flood. In many places bars
that have been worked for many years are stripped ready for new works, and at Troy,
20 miles north of Wenatchee, some rich ground has been struck. Two men took out
according to a telegram. $15 in half a day. The gold is very fine and is difficult tc^
save.
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SILVER LEAD MINING IN BRITISH COLUMBIA.

About thirty-three claims will work and ship ore ia the Slocan this winter. Times

promise to be more prosperous there than in any other mfning section of the North-

West. The output will probably reach 17,000 tons by next spring.

The first stage in the litigation between the owners of the Lanark mine and the

owner of the Maple Leaf mine, in Illecillewaet district, has resulted in favor of the

former. The owner of the Maple Leaf claimed that the greater part of the ore ex-

tracted from the Lanark was from the Maple Leaf ground.

The parties who have the bond on the Fisher Maiden mine, on Four-mile Creek,

Slocan district, have contracted with Lane Gilliam to pack 100 tons of ore to Silver-

non, a distance of eight miles. The Fisher Maiden is^ reported as one of the best

showings for a mine in Slocan district. The ore is ' dry.'

A survey was made a few days ago of the ore in sight on the Slocan Star. The

mineral was computed at the astounding figure of 232,000 tons, and that, too, without

further drifting. Reckon that at the low value of $100 a ton and some idea of the

richness of the property may be obtained.

The Silver King is sending down eight tons a day, of shipping ore, to Nelson,

.and it is understood this output will be kept up indefinitely. A. R. McPhee secured

the contract for building the mile and three-quarter flume that wijl bring a water sup-

ply to the power house at the mine.

Although the Slocan Star is said to have 232,000 tons of ore in sight, the Idaho

is now considered the " biggest thing " in the Slocan country. The great strike in the

mine was made abotit two months ago, and already $30,000 worth of ore is sacked

ready for shipment.

The President group of claims, in Goat River district, which were owned by

Messrs. Fitch, Fritch and O'Neil, has been sold to a Wisconsin company, and part of

-the purchase money paid. Work, it is said, will be commenced at once.

On October 8th, 1891, John Sandon and Bruce White located in Slocan district

-a mineral claim that has been made a mine. The location was named Slocan Star,

and that winter it was bonded to Byron N. White, who early in the spring began de-

veloping it. A little work went to prove the property a good one. The bond was

taken up and a company was incorporated to take over the mine. The company was

organized in Milwaukee, and incorporated under the laws of the State of Wisconsin,

Angus Smith, a well-known Milwaukee capitalist, accepting the presidency, Byron N.

White being chosen vice-president and general manager. All through the summer

-and fall of 1893, when other mining operators were jumping sidevvays in their efforts

to raise money to take up bonds and keep development work going, the " Byron N.

White Company of Milwaukee, Wisconsin," had a regular pay day, and paid as regu-

larly as the day arrived. During the winter of 1893-94, although other mines shipped

ore, none was shipped from the Slocan Star. Over 800 tons were, however, hauled

from the mine and stored at Three Forks, there to remain until it could be hauled by

rail to the smelter. Last week, says the Tribune, that ore was sold in Spokane, and

the sum realized will more than repay the company for every dollar it has expended on

the mine for development work. The ore was purchased by the Omaha-Grant smelter

•of Omaha, and the contract for hauling it to the smelter was secured by the Canadian

Pacific Railway. A further contract was entered into between the mining company

nd the railway for the shipment of 1000 tons in addition to the 800 tons now at Three

Forks, the 1800 tons to be delivered to the railway company at Three Forks, by the

1st of January, 1895. The money realized from the sale of the 1800 tons will more

than place the mine "on velvet," and from this time on the Slocan Star will be a

-dividend payer.

The contract for freighting and smelting the 800 tons of Slocan Star ore now ly-

ing in the ore shed at Three Forks, has been secured by the Omaha and Grant^smelter.

GOLD MINING IN ONTARIO.

A ten stamp mill is being put in on the property of Ward Bros, et al in the

Rainy River district, the vein is reported unusually rich and the development worl

has given satisfaction to the owners. The mine is located on an island just east of th(

Little American Mine.

A Duluth despatch says : The Beaver Mining company, which owns the Littl(,

American gold mine on Rainy Lake, signed a lease of the property to George A. St!

Clair for twenty years. St. Clair is at the head of a syndicate which will immediatel)!

take steps towards developing the property in good shape. The lease requires tha]

two shafts shall be sunk to a depth of 200 feet at a distance of 500 feet apart, and
;|

tunnel cut between the two. HoistinLj machinery of approved pattern must b(!

stationed at each shaft. The new deal contemplates an outlay of $25,000, including }

much larger stamp mill, which will not, however, be needed until the shafts have beeil

sunk. Payments are to be made monthly in the shape of a royalty, a certain minimuir'
1

being guaranteed. The original investors will receive at least between 15 and 20 pe' '

cent, interest on their money and later 25 per cent, or more.

A new company has been incorporated lately under title of the Syndicate Mininji

Co., to open mining properties on Rainy Lake. This company has already sunk :

25-foot shaft on their island a mile and a half east of the town, and have let a contrac

for an additional 25 feet. Their purpose is to put in a stamp mill during the winter

Mr. Dent will personally direct the operations of the company for the present.

The International Mining and Milling Co. will shortly commence active mininj

upon the Grey Eagle and Wild Rose locations near Rossland, Lake of the Wood:

district. It is also reported upon good authority that two other promising gok

prospects in the Rossland neighborhood will soon be open by live United States men
These lots have recently been examined by and for the owners. I

I
The Dominion Gold Dredging and Placer Mining Co. Ltd.—Applicatioil

for charter of Incorporation under Dominion Statutes is made by this company witll

the object of carrying on mining in the Province of British Columbia, and in thi

North West Territory. Head Office : Toronto. Authorised capital $40,000 in $io(|

shares. Directors : James Amess, John Perkins and Alex. Leslie, all of Toronto.

NEW COMPANIES.

Stellarton Gold Mining Co. Ltd.—This company with headquarters at Nevl

Glasgow, N. S. has applied for incorporation under Nova Scotia Statutes for the puil

pose of mining in the Sherbrooke district and elsewhere in that province. AuthoriseJ

capital $20,000, in shares of $10. The Directors are : John McQuarrie, Guysboro I

W. L. Ormond, Thorbourn ; John McQuarry, Stellarton ; Duncan McGregor, West|

ville ; and James Keith, New Glasgow.

The Syndicate Mining Co. Ltd.—This company with an authorised capital

of $300,000 has been incorporated with headquarters at Rainy Lake, Ontario, t<|

operate gold mining properties, in that district. The ofiicers are B. C. Dent, Duluthl

President ; H. M. Miles, Duluth, Vice-President ; H. H. Phelps, Duluth, Secretary|

Treasurer. Work has been commenced.

Tenders for this contract were opened in Spokane this month. There were five bids,

from the following firms : Omaha and Grant, represented by E. F. Matthews; Selby

Co., of San Francisco, by Herbert Lang ; United Smelting Company of Montana, by

Charles G. Griffiths ; the Everett Smelter, by Louis Verdin; and the Colorado Smelter

at Butte, by O. Bergstrom. The ore will go out via Nakusp as soon as the railway

reaches Three Forks and will be handled as far as St. Paul by the C.P.R.

The report again reaches us from Victoria that the Hall mines are about to build

a smelter near Nelson large enough to take custom work besides treating their own

ores. There is no doubt that such a proceeding has been talked of by the company

^nd probably it will be carried out by and by. But we regret to have to deny the

rumour as for as it relates to any immediate action. It has been found impossible to

keep the pipes that supply water to the diamond drill on the Kootenai Bonanza free

from ice. It will be remembered that this supply is forced through 1,700 feet of pip-

ing from the engine house on the Silver King. Lately, in spite of a continual stream

being kept up day and night, the frost could not- be avoided and several lengths of

pipe have burst. The drill is now shifted to the end of the 900 feet tunnel where it

will drive straight ahead, exploring the rock through which the tunnel would pass is

prolonged. Including the men working at the flume there are now about 70 men em-

ployed by the Hall mines.

About 15,000 tons of ore, from the present indications, will be shipped from the

Slocan, between now and next spring.

The Sunrise is showing up well. Between 50 and 100 tons will be shipped.

On the Carbonates, located at the head of Spring Creek, and bonded to J. A.

Finch, the miners have uncovered three feet of ore that assays 300 ounces of silver to

the ton. Selected specimens assayed 2,000 ounces to the ton.

A full force of men is now at work on the Reco ; ore averages 180 ounces of

silver per ton, and as a large amount will be shipped this fall and winter, it means a

large amount of money for the camp.

At least four important strikes have been made on the Kaslo' side of the divide

this season, v\t : The big strike of the McDonald Bros, on the Eureka, Finch's find

of three feet of rich ore on Spring Creek, Otto's Bunker Hill on the west branch of

Kaslo Creek and Price's Silver Eagle at the head of the same stream. There are

better days ahead for Kaslo, and they are not a long way off.

Nickel Steel in Shipbuilding.—The American liner Paris has had constructe

for her a spare length of shafting of nickel steel. We believe this is about the firsl

application of this alloy in a merchant steamer, notwithstanding that it is five year!

since Mr. Riley of the Steel Company of Scotland, first demonstrated in that countrl

its greater elasticity and tensile strength. The Paris's new shaft has tensile strengtl

of about 96,000 lbs., probably 25,000 lbs. more than any British or German steel sh^
It has been established by tests that nickel steel has a higher elasticity than ordina

steel to the extent of 31 per cent., and that the tensile strength is 20 per cent, greate

Moreover, ductility is not adversely affected. Although, therefore, the size and weigh

of the Paris's shaft might have been reduced with maintenance of strength, it has beeJ

kept the same as those first fitted at Clydebank. The original objections against thij

alloy, notably the influence of cold weather, have been removed by similar demonj

strations to those made by Mr. Riley, and by proof of fact that it is incorrodible anq

can be advantageously made on the basic open hearth furnace. The idea of using T

in the construction of steamships and their boilers and engines is being discussed, sine

there would be a reduction of nearly one fourth in weight for the same power, whicl]

weight, added to the size of the machinery to augment power, would greatly increa

speed without adding to the dimensions of the vessels. For instance with 47 p

cent, of nickel in the composition of the steel, the elastic limit has been increase

from 16 to 28 tons per square inch, and the breakage strain from 30 to 40 tons. Itj

adoption for armour is proof of its efficiency, but it is just possible that the conservaU

ism dominant at the Board of Trade may allow Messrs. Cramp to step in with

)
nickel-steel ship and machinery, and thus carry off the laurels from the Clyde. Th

'

North American continent production of nickel ore increases, and prices are decreasin

Trees in a Coal Vein—A short time ago, it is stated, pieces of resin and wo

were found in the coal vein at Newcastle, Washington, 2,000 feet under ground, an

now the miners are at work getting out a tree, for there is a perfectly formed fir la

lying embedded in rock and coal over one-third of a mile under the surface of tB

earth. The bark is probably 6 or 7 inches thick, and the peculiar characteristic marl

of fir bark show very plainly. The specimens of the wood are even more clear^

marked by the annual layers and wood fibres, and, though of solid rock, look f

natural that they appear as if they would readily yield to a pin stuck against then

In the coal crevasses near by are found great quantities of resin, as beautifully cles

and amber colored as if it had been picked from a standing tree. '
There is no tellin

how long that log of rock is, but its diameter shows that it must have been 24 incheil

through the wood, and must therefore have been originally 150 feet in height. It iJ

probable that a piece not larger than a ton or two will be raised to the surface, but tM
miners are at work getting out as large a piece as possible. The log in places is coatH"

with a white incrustation of limestone.

—

Exchange.
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Jordan's Tipping Coal Screen.

By Mr. Robert Jordan,

(South Wales Institute of Engineers.)

The objects aimed at by this screen are the following :

—

1. Efficient screening, or separation of the large coal from the small.
2. Facilities for cleaning the coal and for picking out the dirt before the coal is
"d into the truck.

3. Minimizing thfe amount of small coal produced by screening and transferring
r-1 from the pit-tram, or tub, to the railway truck.
The arrangement consists of the following :

—

1. A specially designed tram tippler.

2. A tipping, curved and self-balanced screen, with the usual " Billy Fair-play,"
ascertaining the weight of the small coal, attached thereto.
3. A coal cleaning platform.

4. A truck trimming platform.

I

—

Tram Tippler.

_
The tram tippler is a tipping platform and short screen combined. This screen

=ecis about three feet beyond the front of the tram placed for tipping upon the tip-
. It IS also raised above the rail level of the tippler, as close as possible to the
ersule of the tram, so that when the coal leaves the tram it shall only have a few
es to fall upon the screen. At the end next to the tram this screen is about 3 ft.

in. wide, expanding to about five feet wide at the other end. The object of this
pansion is to allow the coal to spread out as it leaves the tram, so as to cover as
_rb as passible of the surface of the main screen, in order that it may be well

_ned, and also that by being well spread out it may be the more easy to pick the
bom the coal.

Two curved uprights, fixed to the sides of the tippler, carry a horizontal bar, from
^h a swmging plate hangs in front of the tram of coal. The object of this is to
ent the coal from being pitched violently forward from the top of the tram when
tram is tipped. A short chain attached to one of the lower corners of the plate
hooked to one of the uprights prevents the plate from swinging out too far when
tram is tipped, and by this means the coal is made to drop upon the projecting
rt screen, close to the end of the tram ; should the coal become jammed between
plate and the tram, the chain is unhooked and the coal immediately released.
The object of this projecting screen is to receive any coal that may fall from the
while It IS being tipped and before the tippler has touched the main screen, so

to convey the coal as easily as possible to the main screen from the tram. It also
mences the screening the instant the coal leaves the tram.

'^'"^•''PP^'' ''P'^'*^'' ^^'^^ ^ counterbalance weight sus-
ded beneath it. A self-acting catch holds it in position to receive another tram,

d prevent us tipping when the full tram is on it until required. The same catch
olds the tippler down, when tipped, until all the coal is out of the tram. The catch
withdrawn by a treadle.

2—Tipping Curved and Self-balanced Screen.

This is what may be called a self-contained tipping shoot, with screen bars at the
.
:r end a plated platform at the lower end, and with plated sides, the whole being
ported by T iron rilw or binders.
It is fixed upon a shaft resting in plummer blocks upon the coal cleaning plat-
. This forms the fulcrum upon which it is balanced, and the fulcrum is so placed

t the weight of the upper end of the shoot, or screen, preponderates over the lower
sufficiently, when the screen is empty, to bring it back promptly, but not too

idly, from the tipped position into position for receiving another tram load of coal
icular cate is necessary in fixing the fulcrum shaft on to the shoot to ensure the

"j*^ ^>ng properly balanced
; and due attention to this and other details is fully re-

ded by the satisfactory working of the arrangement afterwards.
When the shoot or screen, is in position to receive coal from the tram, the upper

d rests upon suitable supports, and the lower end is supported by self-acting catches
ed to the beams of the coal cleaning platform. In this position the fall of the screen
4/2 inches in a foot at the upper end, and I^ inch in a foot at the lower end • the
nge from one gradient to the other being effected by an easy curve, so as not to

_
k or interrupt the descent of the coal. The object of the flattened gradient is to^ng the large coal to a state of rest upon the screen without abrupt shock, for the

^pose of cleaning it before it is tipped into the truck. Upon the fulcrum-shaft akerim is fixed, which for additional strength is also bolted to the side of the screen-
-n this nm a brake acts and controls the movement of the screen.

'

The bars of the screen are arranged in about 4 feet lengths, and the ends of the

^ r° u"^
^""^ inserted between the bars of the adjoining lengths ; so that in-

ead of the bars being m one continuous length from end to end of the screen, as is
sially the case, each length of about 4 feet, is succeeded by an intervening space of
bout 4 feet, into which any small coal that may have ridden down the bar will drop
lead of being carried forward with the large coal, thus securing efficient screening
10 prevent the screen, when it is tipped, from descending upon and damaginiz

basket or ' hopper " of the " Billy Fair-play. " a plank-on-edge is fixed in brackets
ine middle row of columns supporting the coal-cleaning platform, on which the

reen descends. In this position the screen clears the " Billy " basket, and also just
^ars the side of the truck, into which the snout of the screen descends. As the coal
es up in the truck it becomes necessary to arrest the descent of the screen at a high-

r point than the plank-on-edge to allow the free discharge of the coal from the snout
t the screen. This is done by stops or stop-blocks fixed above the plank-on-edge
hich are brought into use when required. By the brake, also, the descent of the
een may be arrested at any other point.
By the facilities thus afforded for depressing the snout of the screen well into theuck at the commencement of the loading, and afterwards of regulating the depression

any other point, the minimum amount of fall from the snout of the screen into the
ck IS attained.

Besides this, as the coal upon the screen is in a state of rest near the lower end of
e screen prior to its being tipped, it acquires but very little velocity in descending
to the truck when the screen is tipped. And it is found in practice that none of the

I leaves the screen until the screen has reached the desired point of depression
en when that is the lowest point upon the plank-on-edge, so that the coal is de-
Ued in the truck with comparatively little violence. Thus, and by aforementioned
ns, the amount of small coal produced in transferring the coal from the tram to

; truck IS minimised.
Where more than one is required the screens are arranged in pairs, the breadth

er each pair being 13 feet, which is less than the length of an ordinary 8-ton coal
ck, so that two screens may be discharging coal simultaneously into the same truck

;sequently, once a truck is placed in postion under the screens it has not to again

be moved until it is full ; whereas, with ordinary single screens, one end of the truck

is first put under the screen and filled, then the truck moved and the other end is-

filled, thus involving extra labour in handling the trucks.

3.—Coal-cleaning Platform.

Upon this platform the screen (or screens) is fixed. It extends in front and oa
each side of the screens, and is about level with the lower end of the screens when the
latter are in position to receive coal from the pit-tram, thus providing the necessary
convenience for handling the screens and cleaning the coal. A man and a boy are
employed at each screen for this purpose. Both take part in the cleaning, after which
the man attends to the tipping of the screen, and the boy weighs the dirt. A record
of the weight is kept against each tram separately, thus affording means of checking
the sending out of dirty coal. Until all the dirt amongst the large coal has been
picked out the screen is not to be tipped. By these means, with ordinary care and
attention, the coal can be efficiently cleaned.

4.—COAL-TRIMMING PLATFORM.

This is a narrow platform fixed to the front row of columns which support the
coal-cleaning platform. It is on a level with the top of an ordinary coal truck.

Standing upon this platform the man employed for the purpose pulls the lumps of
coal into position in the truck as they leave the screen by a light rabble or rake. By
this means the most of the trimming can be done without clambering over the coal,

the object being to avoid as far as possible everything that tends to bruise the coal»
and by this means to lessen the amount of small coal sent away with the large.

Comparison with other Screens and Modes of Cleaning and

loading Coal.

I.— T/ie Old-fashoned ordinary Screen.

This, as everybody knows, is a straight shoot, placed at various and sometimes
haphazard angles of inclination, without regard to the minimum angle at which the
coal would slide down the same so as to avoid unnecessary and injurious velocity.

The screen bars are continuous in length throughout a portion (sometimes the entire
length) of the shoot. A balanced flap or door at the lower end of the screen is some-
times used to check the velocity of the descent of the coal into the trucks ; and some*
times a plank-on-edge, placed higher up the screen and hinged to the side thereof,

and moved by a rope or chain fixed to the other end of the plank, is used to check the
descent, and to afford opportunity to pick out dirt. But the best of these are defect-

ive, as on account of the slanting position of the screen it is not possible to stand upon
it to pick the dirt out thoroughly, and very much of it is carried with the coal into
the truck, whence it cannot be picked out (except but a little) through its falling in

between the lumps and being out of reach and out of sight. In addition, as the lower
end of the screen must be placed high enough to admit of the coal being loaded above
the side of the truck, and as this is a fixed point, the coal has a considerable height to
fall into the truck, especially at the commencement of the loading, in consequence of
which many of the lumps are broken and small coal is produced. This is especially
the case where the coal goes down the screen with unchecked velocity into the truck,.

2.— The Neivherry Balance Screen.

This is a well-known screen, being in use at several collieries in Glamorganshire-
and Monmouthshire. It was designed to obviate the defect of excessive velocity
common to fixed screens, which to some extent it is, no doubt, capable of doing.
But as the whole of the tram-load of coal is deposited in a heap at the upper end of
the screen, whence it travels from a state of rest with increasing velocity down the;
screen into the truck when the balanced end of the screen is lowered for the purpose,,
there is still room for improvement in this respect. Then, with regard to the clean-
ing of the coal—as it is deposited all of a heap upon the screen, much of the dirt may
be covered up and out of sight until the coal begins to slide down the screen, when it

cannot be arrested, but falls with the coal into the truck, whence some of it may be
picked out, but not as much as is desirable.

3. —Belt Arrangement.

This is, no doubt, excellent, and with sufficient hands to pick out the dirt as the
belt travels forward the coal can be efficiently cleaned. But it does not afford the
facility provided by the curved-balanced screen for ascertaining the exact amount of
dirt sent out in each tram separately, by means of which the offender may be properly
dealt with.

Conclusion.

There are 33 of these screens now in Monmouthshire—28 at Ebbw Vale and
branches, 2 at Llanhilleth, 2 at Glyn Pits, Pontypool, and I at Abersychan.

The first was erected at Waen Lwyd Colliery, Ebbw Vale, about sixteen years
ago, where they are still at work.

They were designed by the writer, in which he was ably assisted by his late
highly-respected friend, Mr. George Golightly, Mechanical Engineer, and by his very
clever son, Mr. George Golightly, now of Newport, Mon.

The Canadian Iron Industry—The Canadian correspondent to the Iron Age,.
New York, writes : The pig iron consumed in Canada now comes from two sources
almost exclusively—that is, from our own furnaces and from those of the United
States. Great Britain furnishes very little of it. It hardly pays to carry British iron
into the interior, and it no longer finds a large market in the maritime parts of the
country. There, in fact, as soon as it is landed, it meets the great smelting works of
the country, for our largest furnaces are in Nova Scotia. The Nova Scotia iron sells
as far inland as Toronto and Hamilton, having pushed its way against both British
and United States irons. The latter makes have the advantage west of Montreal,
however. Even in Montreal, American iron has found a good reception this year,
several carloads of No. 2 Niagara pig having been sold there last month at i2.5odoIs.,
in bond on track there. This is equal to 17 dols. duty paid net cash 30 days. Some
southern iron costing 12.25 dols. in bond on track, equal to Middlesbrough brands,
was also disposed of in Montreal, but is not as suitable for the wants of foundiies.
New Brunswick is to become an iron producing' province. A project is on foot to
build two furnaces at St. John, with a capacity of 250 tons a day. Ore, limestone,
and coal are easily assembled at that point, and freight facilities for shipping into the
interior provinces are favorable.
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AUTUMN MEETING

fieneral Mining Association of the Province of Quebec.

The Autumn Meeting of this Association was held in the Magog House, Sher-

Tarooke, on Wednesday and Thursday evenings, 26th and 27th ulto. There was a

large attendance. Mr. John Blue, C. and M.E., President, in the chair. Among

those present we noticed : Mr. James Mitchell, (Beaver Asbestos Co.), Sherbrooke ;

Mr J Obalski, M.E., Inspector of Mines, Quebec; Mr. George E. Drummond,

<Canada Iron Furnace Co.), Montreal; Mr. H. J.
Williams, (Beaver Asbestos Co. ,

Thetford Mines ; Capt. John J. Williams, Sherbrooke ; Mr. F. S. Spafford, (Nichols

•Chemical Co.), Capelton ; Mr. S. W. Jenckes, (Jenckes Machine Co.), Sherbrooke;

Mr E. B. Haycock, (Star Gold Mines), Jersey Mills ; Mr. L. A. Klein, (American

Asbestos Co.), Black Lake; Mr. John J. I'enhale, (United Asbestos Co.), Black

Lake; Mr. George R. Smith, (Bell's Asbestos Co.) Thetford Mines; Dr. James

Heed, Reedsdale, Que.; Mr. A. Sangster, (Canadian Rand Drill Co.), Sherbrooke;

Mr. F. P. Buck, (Dominion Lime and Marble Co.), Sherbrooke; Mr. Daniel Smith,

<Hamilton Powder Co.), Brownsburg ; Mr. John Jenckes, (Jenckes Machine Co.),

Sherbrooke ; Mr. Frank Grundy, General Manager, Quebec Central Railway, Sher-

brooke ; Mr. T.J. Tuck, (Dominion Lime Co.) Sherbrooke; Mr. A. W. Elkins,

'{Nichols Chemical Co.), Capelton; Mr. B. Rising, (Moulton Hill and Howard

mines), Sherbrooke ; Mr. Andrew Sangster, Sr., Sherbrooke ; Mr. B. Marcuse,

(Jeffrey Asbestos Mine), Danville ;
Captain F. Bennetts, Sherbrooke ; Mr. Walter

Adams, B.A. Sc., Montreal ; Col. King, Sherbrooke; Mr. H. D. Lawrence, Sher-

brooke; Mr. Steel, (Quebec Central Ry.), Sherbrooke; Mr. J. F. Patten, Black

Lake ; Mr. T. S. Somers, Sherbrooke ; Mr. E. O. Grundy, Sherbrooke ; Mr. John

Falls, Sherbrooke ; Mr. P. Jobodin, Black Lake ; Mr. J. W. Woodside, Sherbrooke ;

Mr. C. Gordon Rogers, Ottawa ; Mr. B. T. A. Bell, Ottawa, Secretary, and others.

The Secretary read the minutes of the meeting of the Association held on 6th and

9th July, which were confirmed ; also a letter from the Treasurer, Mr. A. W.

Stevenson, C. A., Montreal, expressing regret at being unable to be present and for-

'warding financial statement for the three months as follows :

Treasurer's Statement to 26th Sept., 1894.

1894
Jan.—By Balance from 1893 $ 136 87

,, Receipts for copies Volume of Reports :

Government Pro. of Quebec $125 00
Dominion Government 96 00
Members 136 00

357 00

By Subscriptions to date 520 00

$1,013 87

To Paid—B. T. A. Bell Sec'y as per vote at

Annual Meeting $150 00
" >' Windsor Hotel balance dinner 32 40
•I •' Stenographer January Meeting 2000
" " Mortimer Co., Acct. preparing Vol.

Reports 548 00
" " Sec'y Acct. to 26th September, 1894 165 15

" " Stenographer Sydney .Meeting 15 00
" " .Sundry Postages 11 80
" " Circulars and Receipt Book....... 2 75
" " Sundry Expenses, Com., Collections,

Bank Com., Telegrams, &c.,&c. 24 82

$969 92

Balance $ 43 95

Memo. LIABILITIES.

Balance due on Mortimer Note $52 CX3

Mortimer & Co., Account 5^ 5°

McLaughlin & Co., Account 41 00
$151 SO

ASSETS.

Balance on hand as above $ 43 95
" due by Quebec Gov'mt for VoL Reports 12500

$16895

Also unpaid subscriptions to the value of $220 CO

(Signed) A. W. Stevenson,
Treasurer.

IMontreal, 26 Sept., 1894.

Election of New Members.

The following new members were elected :

—

R. H. Martin, New York, Col. Chas. King, Sherbrooke,

B. Marcuse, Danville, Dr. James Reed, Reedsdale,

H. D. Lawrence, Sherbrooke, Andrew Sangster, Sr., Sherbrooke,

T. J. Tuck, Sherbrooke, J. Boas, St. Hyacinthe.

Wm. Mitchell, Drummondville,

Election of a Vice-President.

The next item was the election of a vice-president in place of the late Col. Lucke,

Sherbrooke. Mr. George R. Smith moved that the nomination of Mr. W. A. Allan,

(Little Rapids Mining Co.), Ottawa, made at the last meeting of the Association be

ratified. The motion was carried unanimously.

Federation Committee Appointed.

The subject of a federation of existing Canadian mining organizations was next

discussed.
. . r. .

The Secretary read the minutes of the joint meeting with the Mining Society oi

Nova Scotia, held at Sydney, in July, and presented the report of the Committee of the|

Nova Scotia Society upon a scheme. It had been resolved to appoint a committee ot

four from each organization to draw up a basis of federation. The Ontario Mining

Institute had endorsed the proposition and appointed its committee. After discussion,

i

the report of the Mining Society being taken up clause by clause, the following com-

mittee to confer with the other organizations was appointed : Mr. John Blue, Presi-

dent, Mr. F. A. Halsey, Mr. L. A. Klein and Mr. B. T. A. Bell, Secretary.

The President of the Privy Council elected an Honorary Member.

Mr James Mitchell, Sherbrooke, seconded by Mr. John J. Penhale, proposec|:

the election of the Hon. W. B. Ives, Q.C., M.P., as ari Honorary member.

The motion was carried unanimously.

The Cape Breton Meeting.

On motion of the President, the Secretary was instructed to convey a very cordia/

vote of thanks to Mr. David McKeen, M.P., Mr. W. Blakemore, M.E., Messrs.

Kingman, Brown & Co., Mr. R. H. Brown, M.E., the President and members of th<

Mining Society, Capt. Isaac P. Gragg, Col. Granger and the President and member!|

of the Sydney Club, for courtesies extended during the visit of members to CapeJ

Breton in July.

The President then called for the first paper for consideration.

Slate : Its Formation, Extraction and Uses.

Mr. H. J. WILLIAMS—The growing importance of the slate industry in Canadijj

demands a consideration of the utility and value of the mineral, its occurrence ami

distributions, especially in the province of Quebec, and the method of extraction anci

usage. . • • I

The sub ect is so comprehensive that adequate justice cannot be given to it in 4l

short paper ot this kind.
• , I

I find nothing written upon the subject except the meagre references made m thil

Geological Reports of Sir Wm. Logan and others. Therefore, as no thorough exl

amination has been made of the slate formations of this province, our knowledge ol

the same must be limited.
• . i

No clay slate of any value is found in the Laurentian range nor anywhere in tbl

Province of Ontario. In coming east through the Province of Quebec, we find thil

first slate formation near Slanbridge, and this appears to be a continuation of :l

similar slate found in an island in Lake Champlain, and also in Hatch Hill, south ol

Whitehall, in New York State. No work has been done on this vein except on thil

island above mentioned. Then farther east we strike purple and green slate ill

Missisquoi County and at Granby, where some sma'.l openings have been made. Thil

formation continues to the N.E. to Actonvale, where a quarry was opened and op^tl

ated by Mr. Rankin of Montreal. Then we come to the Kingsy formation, whiell

is a very wide purple and green belt. A quarry was opened on this veiii at Trenholml

ville, but the slate that was produced was of poor quality. This formation is differenl

from' all the others, it being a laminated formation, the bedding about X '"ch ami

more apart, and not capable of being split between the beddings. A slate of simila;!

character and texture is found in Birds-Eye Mountain near Castleton, Vt., whicll

possibly is a continuation of the same formation. East of this are the Melbourni

veins upon which several openings have been made, to wit, Melbourne quarry, thil

New Rockland quarry, which is now being worked, the Steele quarry in Cleveland!

and the Danville quarry in Shipton. Slate of excellent quality is being produce<

from this vein. . L

The next formation east of this is found near W indsor Mills. It is an extensiwl

' '-

deposit, but owing to its ribbony character, the ribbons in it being hard and occuriinjl

at intervals of only a few inches, renders it unworkable and of no value. F

Next we come to the Brompton formation upon which two openings were madil

near Key Brook, about 34 or 35 years ago, but this also is full of ribbons, which unfil

it for the production ot roofing slate. Slabs for sidewalks and cellar bottoms havil

been taken out of it at several places which at a greater depth would be good for thai

purpose. This formation is very extensive, being about a mile in width at BrompI

ton. It is identical with the beds at Montpelier, North Johnsbury, and also Guillotdl

south of Brntlleboro, Vt. Quarries have been opened in each of these places ami

were wrought for many years, the Brattleboro or Guilford quarries being undoubtl

edly the oldest on this continent. They were worked as far back as 181 2. This.,¥e»l|

runs south of Guilford for about ten miles when it is pinched out by the granite.

Then we come to the formations at East Angus and Garthby and several veins pi

different colors in Beauce County.
_

I

From the number and variety of the slate deposits of Quebec, it would appeal

that many remunerative quarries might be opened.

The main ingredients in the composition of slate are silica and alumina, wn

show it to have been at one time ordinary clay. Blue (of different shades), purple, 1

and green, are the ordinary colors met with. The blue color is derived from
^

presence of protoxide of iron, or iron and oxygen mixed in the proportion of one par

of the former to two of the latter. The red and purple varieties take their color fron

iron in the form of peroxide, two parts of iron combined with two of oxygen. Int.

slate of a green color, which is the best common variety, iron less largely enters, an<

in combination with magnesia, gives them a greenish hue.

The clay beds were deposited in ages long past, in the bottom of the sea, ana 11

process of time they have been hardened into stone, and lifted up so as to form drj

land. That these beds were originally deposited in the sea, geological authoritie

mention among other reasons the fact that they contain abundantly the remains o

former sea life, which lie along the planes of the bedding, such as zoophytes, mai

lusca and Crustacea. The fossils of these strata may be studied from Sedgwick an<

McCoy's "Palaeozoic Rock and Fossils" and other works. The presence of sod.

and potash in the slate deposits, being the record of the saltness of those ancien

seas, is an additional proof of the beds of clay in the sea. It can be well imagine<

how when this deposition was made that it went through a process of sorting. 1 0'

heavy, coarser material would be deposited first near to the shore; the atiatt^

would be carried farther to the sea, and the lighest portions of all would be heic

longest in solution and would reach the farthest from the shore line. We can wei

understand then that the variations we find in the quality, color, consistency ant
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th'kness of "'the strata, etc! , are all due to the disturbance of the water,- caused by

oliaic and tidal currents, as well as by storms, which then as now occurred periodi-

As a result of these storms we might naturally expect to find, even in the

k deposits, layers of coarser material.

From these simple statements relative to its formation it will readily be seen that

slate bed which extends over miles of country, a great variation in consistency

si color will be found. The deposition of the coarser or finer portions will deter-

o^e the former, while the latter is dependent on the presence in the water, of the

cfcrent oxides of iron in combination with carbon, when vegetable growth has oc-

cied. magnesia and other elements. It will be seen also that it is fallacious to

s.pose, that because a vein has been proved good or bad in a certain portion, that it

Dttt necessarily continue the same throughout its entire course. Each particular por-

tp must speak for itself only.

In all slate veins, lines, or bands, sometimes wavy, but oftener straight, will be

Jn crossing it. These are the lines of bedding and it does not follow that the lines

c:leavage will coincide with them, as it can only be supposed that the phenomenon

(Cleavage resulted from an action which occurred long subsequent to the deposition

clhe muddy layers in beds. There is some difference of opinion among those who

Ke given attention to the subject as to the manner in which this slaty cleavage was

i-Kluced. It is explained by some to be the result of a crystallizing action ; by others

I oe due to magnetic currents, while others, again, claim it to be the effect of me-

.anical forces that compressed the sediment at right angles to the direction of cleavage.

it one or the other or a cqmbination offerees, we find the line of cleavage always

: right angles to the dip of the vein.

The occurrence of joints such as floor or foot joints, face or side joints is accounted

by the mass slowly hardening and consolidating by pressure as well as heat,

fled out of the water it cracked and split in various directions in drying, and, in-

-nced by the laws of crystallization, it assumed definite shapes, being split into

ugh and homboidal masses. Had our original deposition been homogeneous

,d subsequent action constant and uniform our present slate veins would all have

•en practically perfect. .\s such, however, was not the case we find we have to con-

nd against many conditions which determine its possibility of being worked to advan-

ce. The presence of dykes, posts, wavy cleavage, impure beds, etc., we find in all

ite formations, and it is only after a careful and intelligent study of the condidons

lat we are enabled to know of its value.

We will now proceed to the methods of working a slate quarry which are the

.me the world over, differing only in the manner of laying them out, which is depen-

;nt entirely on the locality of the opening, the condition of the formation, and its

asition relative to the surrounding rocks. It may be : 1st. An open quarry. 2nd.

. chamliered quarry worked underground by means of levels or adits. 3rd. An under-

round quarry worked by shafts. I will confine myself to a brief description of the

rst only, as with one exception all the quarries on this continent are open quarries.

Slate rock being of a soft clayey nature is affected by the elements more, perhaps,

iian any other rock. In the slate quarries now opened in Canada, the top or rock

pus affected is from 30 to 40 feet in depth, all of which has to be removed before

bund slate can l)e made. An opening is made along the face and another across the

tin. This portion is quarried back, another bench or gallery started in the same

Iray, and so on until the opening is laid out in a succession of galleries. The first

iperatinn is the quarrying of blocks, and it is here that the most intelligence is neces-

ary. It is imperative that the block shall be quarried without- shattering, and the

kill of the quarryman is tested by his ability to take advantage of the slips, joints, ,

loors, to make each hole do the work properly. In some cases wedges are used,

plitling and slowly forcing a certain portion from its position, but it is usually done

jy nieans of blasting. .\ hole is put into the face and at right angles to it until a split

jr lied plane is notched. The hole properly charged is filled with powder to the mouth

ind as little tamping as will hold the powder in is used. In this way the pressure

raused by the explosive being uniformly distributed along the entire width of the por-

'lon to be moved, the block is cut its entire length between floor joints and is thus

iioved without shattering. Had our hole been filled only half full and the balance

;amped, all that portion of the block from the powder to the mouth of the hole

would be shattered and rendered useless for slate. Ordinary blasting powder is used

exclusively in this work as the force wanted is a dull heaving one, which will heave

and displace the rock without breaking it. The sudden force of explosion in the

higher explosives such as dualin or nitroglycerine acts too quickly and before our rock

has time to be cut it is entirely shattered and dislroyed by the rapid action.

Our large block has now to be cut up, and, here, ag lin, much skill and judg-

ment is requisite. And I might say here, that there is no mining in which such intel-

ligence, skill and judgment are required on the part of the labor employed as in the

quarrying and working of slate. With a small steel gauge and light single hand

hammer, a small ditch or trench is cut across the end of our block. Then with a steel

chisel whose point is from I^ to 2 in. long, the workman follows along this ditch mak-

ing its bottom even and straight—a similar chisel though a dull one is then used. And
by heavy blows on this chisel following along the ditch, the fine grains of slate are

driven into the end of our blocks, and a cut is started along the grain which if nursed

properly will continue straight throughout its entire length. These separate portions

are then split into convenient sizes for hoisting and tramming, and are laid down
along the sides of the shanties to be further worked into slate. Here, again, skilled

labor is required and our " slatemakers," so-called, who usually work in pairs, study

their block that they may make the most slate therefrom, .-^s most blocks will con-

tain impurities and disfigurement he must consider how in cutting it up he can bring

these to the end of his slate that they may be cut off in dressing with as little waste as

possible. His block is cut length-wise into two or more widths in the same manner

as that employed by the quarryman discribed before. He then splits them into

blocks or slabs of alx)Ut 2 in. thickness and breaks them cross-wise by striking on the

edge with a large heavy wooden buth, having previously weakened the opposite edge

by making a gap or cut into it. The small blocks are then carried into shanties to be

split and trimmed or dressed into the different sizes of slate used in roofing. The
splitting is done by means of a flat, broad, thin-edged chisel and a wooden mallet, for

the blows of wood are better adapted for the splitting of slate than those from steel.

Splitting is one of the most skilful and particular processes of slate making. A fresh

end or side to split from is necessary and the splitter carefully guards this end or side

from bruises, and keeps them damp in dry weather as the split easily runs out the side

when the blocks get dry. Again, a block being in a frozen condition will work up

readily while frozen, but it is almost impossible to split them when they are thawed

out, in which case they are usually left until frozen again. The dresser takes the

pieces from the splitter and after trimming as little as possible from one end and one

side at right angles to each other, the remaining end and side are trimmed to make
the largest size possible from the piece. There are usually about 18 sizes varying

from 12 X 6 in. to 24 x 14. The sizes being regulated by means of a gauge attached

to side of machine thus ensuring a uniform length and width to all sizes. The slates

are carried to the stock piles, inspected by a competent man, and counted into 100

piece lots, allowing from 2 to 5 per cent, breakage. From here they are shipped with-

out further treatment, except in case of transhipment from rail to water, when they

are usually boxed.

In the process of school slate manufacturing, the method is entirely similar to

that described for roofing slate up to the dressing or trimming stage. In this case the

slates are trimmed to size by means of a small saw with few teeth revolving very

rapidly. In this way a very little splintering on the under side results. The surfacing

is done principally by means of emery wheels or rollers revolving in water and the slate

forced under the wheels or through the rollers. The hand process of surfacing, how-

ever, is much used, and consists of drawing an ordinary drawshave across the surface

exactly as one would shave a piece ot board. The edges are bevelled to admit of en-

tering tightly in the grooves of the frame. The latter are made entirely by machinery.

Boys'insert the slate, close and glue the frame, which is then planed and finished by

means of machinery. They are packed and shipped in boxes and are sold to the

market by the dozen or gross.

Another very large and growing branch of the industry is the milling of slate.

There is no rock which so much resembles wood in its method of being worked as does,

slate. Blocks being brought from the quarry to the mill are sawed by circular saws, and

planed by passing under a planer knife, a chisel some 6 or 8 inches long. From the

planer the slabs go to the rubbing bed which is a large, heavy, revolving cast-irot>

plate, where by means of sand and water the surface is ground down smooth and even,

to any required thickness. From here it will go to the iig or band-saw, the boring

machine or the groove as the case may require. From here it may go through the

marbleizing process, by which it is made to resemble any kind of stone or wood and

thus used for ornamental purposes. It may be used for tanks or washtubs, or other

vessels for holding liquids, in which case it is taken from the machines, put together

by means of grooved joints with cement, and bolted or screwed.

The most general use for slate is for roofing. For this purpose it is unexcelled,

except, perhaps, by copper, but the relative expense taking into consideration the utility

of the two, is entirely in favor of slate. We have records of roofs laid in Wales in the time

of King Henry VIII., which are in a good state of preservation to-day. The average

cost per square which means enough slate to cover 100 square feet of roofing and which

corresponds to 1000 feet of shingles is about $4, F.O.B. cars at shipping point of

quarry. The laying, including nails, etc., will cost from $2 to $2.50 per square.

We have already mentioned its use as manufactured into school slate, which

branch of the industry has been checked somewhat by the introduction of cheap paper

tablets.

The uses to which milled slate is put are very numerous and varied. Among
others the following are the most important : Billiard beds, blackboards, mantles for

fireplaces, beautifully polished, marbleized and richly ornamented by hand painting,

monuments, washtubs, tanks for water, oils or acids, urinals, closets and all sanitary

purposes generally in public institutions and buildings, tiles, steps, and all kinds of

flooring. It is also becoming more and more extensively used for electrical purposes

such as switch boards, instrument stands, etc.

I will mention one other use, which promises to become a very important branch

of the industry. I refer to the grinding of the slate rock into dust from which is made

a brick whose compactness and strength and wearing qualities are not excelled by any-

other brick made. Tiles of any color, both plain and glazed, are another product of

this dust.

The industry in the Province of Quebec is at present confined to the workings of

but two quarries. One operated by the New Rockland Slate Co., at New Rockland,

and the other by the Danville Slate Co., near Danville. Both these quarries are

located on what is known as the Melbourne vein previously mentioned. The former

is the most extensively worked of any that has been opened in Canada. Here the

rock stands nearly straight having a dip of 80° to the south-east. The slate is of ex-

cellent quality, being hard, tough and strong, and blue-black in color, which is un-

fading. It is of compact and close grain, admitting of no soakage of water, making

it very durable.

The first workings were opened about 1865, on what is known as the west bed,

lying in the serpentine rock. Operations were entirely confined to this bed until the

yar 1881, when a cutting was made through a hard bed, and a body of slate found

which was equal in quality to that of the other vein. Operations have continued in

this new vein up to the present time. This vein is very regular in formation, not being

intersected by any foreign rocks, but parts of it are very subject to chicks, or an un-

soundness, known as slants by quarrymen, which chicks, running at an angle with the

cleavage renders it unworkable for roofing slate or slab work.

.\ very extensive quarrying and milling plant is in use. The Salmon River here

affords a very excellent water power, which is conveyed to the hoisting engines,

and mills, by means of wire-rope transmission. Cable derricks of the Blondin system,

are extensively used. A large mill 100 x 60 feet, thoroughly equipped with all modern,

milling machinery, produces slab work of all descriptions. A narrow gauge railroad,

about five miles in length, connects this quarry with the Grand Trunk Railway,,

at a point about five miles east of Richmond.

At the Danville quarry the vein is intersected by a series of hard ribbons, which,

however, are at a sufficient distance apart to enable slate to be made from between

them. The equipment here, though on a much smaller scale, is similar to that at

New Rockland, except, th it the power used is steam. In addition to their roofing

slate and slab work, school slates are manufactured.

Owing to the private character of the companies operating, I am not able to give

satisfactory statistics of the iudustry. The trade, however, has grown to be a very

important one. This has been due principally to the efforts made by these companies

to introduce slate, by the opening up of the country with railroads and by the pro-

tection which the Government has seen fit to bestow upon it. So rapidly has the

trade grown of late that the demand is far in excess of the production, and with the

extensive deposits of slate that we have in this country, there is every inducement for

a thorough examination of the various veins, which I do not doubt would lead to the

opening up and working of several remunerative quarries. And I look forward to the

time, in the near future, when slate quarrying shall have become one of the principal

industries of the province.

Vote of Thanks to Mr. Grundy.

Mr. F. P. BUCK—Mr. Grundy, the General Manager of the Quebec Centra

Railway, has very kindly placed a special train at the disposal of the Association for

the excursion on Monday (applause), and I would move that we tender him a hearty-

vote of thanks for his kindness. The motion carried unanimously.

Invitation from the Hon. W. B. Ives, Q.C.

The Chairman announced that the Hon. W. B. Ives, Q.C, M.P., had invited the

members to dine at his house on Friday evening the 28th. (Applause.)

The meeting adjourned at 11 p.m.

The members re-assembled on Thursday evening, at eight o'clock, the President

in the chair.
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The Magnetic Needle.

Mr. a. W. ELKINS—A slender bar of steel, charged with some of that myster-

ious, imponderable fluid or influence, called magnetism, generally about five inches

long and about one-sixteenth of an inch thick, pointed or wedge-shaped at the ends,

and provided at its centre with a cup-shaped piece of very hard metal, or precious

^tone, so arranged that the bar may freely turn upon a pivot, is essentially the simple

little instrument known to-day the world over as the Magnetic Needle, which pos-

-sesses the wonderful property of remaining in a direction, (or of turning upon its

centre, until it assumes a direction), nearly north and south, and this provides data

from which the direction of the geographic poles of the earth can be inferred with a

fair degree of accuracy.

Such is the essential part of the instrument, which, for at least seven centuries,

has been the greatest boon to navigators, and of inestimable service to explorers of un-

known territory.

The early history of this simple but invaluable contrivance is lost in antiquity. It

is thought that the Chinese were its inventors ; and one authority states that the

Emperor, Ho-Ang-Ti, marching with his army against the enemy, finding himself

embarrassed by fog, constructed a chariot which indicated the south. This was in the

jyear 2634 B.C., and it is supposed that the magnetic needle was referred to ; but the

first time that it was explicitly mentioned was in a Chinese dictionary, finished A.D.

121. However, its use to navigators was probably not generally known till the

middle of the twelfth century.

In order to bring forcibly before you some of the wonderful properties of the in-

strument, I will arrange a needle so that its extremities will turn towards the poles.
'

I have here a common knitting needle about seven inches long, to which I have

imparted some of that subtile, imponderable fluid or influence, generally described as

magnetism. Attached to the centre of this bar of steel is a fine silk thread by which

I suspend the bar. It will be noted that one end immediately turns towards the

.north and the other towards the south. That end towards the north is called the

Jiorth pole of the needle, or more properly speaking, the north seeking pole, for I will

show you that the kind of magnetism that is at the north seeking end of the needle, is

different from the magnetism which attracts it towards the magnetic north pole of the

earth.

I have here another needle, similar to the one suspended before you ; this one

has also the properties exhibited by the suspended one, that is, it is magnetised.

Now, upon bringing the north seeking pole of this needle towards the north seek-

ing pole of that one which can turn freely, it is seen that the one I hold in my hand
repels the other, and the south end of one also repels the south end of the other ; but

the north end of either attracts the south end of the other. Therefore, the magnetism

of the so-called north end of the needle is not the same as the magnetism of the north

pole of the earth.

An ordinary magnetic needle costs about two dollars, but there are circumstances

under which it may, and often has suddenly risen from this trifling value, to the en-

ormous sum of three or four millions of dollars. For instance, in the case of one of

our costly modern ships o( war. Imagine one of these giants of the ocean cruising in

a storm on a dangerous coast, the sun, moon and stars obscured by clouds and rain ;

her commander unable to find anchorage, must depend entirely upon that tiny bar of

steel for guidance, to save his ship and the lives of all on board.

Insignificant though the needle seems to be, there is no known substitute for it,

under conditions such as I have named.
Though the value of the magnetic needle cannot be overestimated, it is subject to

•changes, or influences, which are not perfectly understood, and which, at times, can-

not be successfully guarded against. It is, therefore, necessary to use it, or to follow

it, very cautiously, otherwise serious consequences might result.

The magnetic poles of the earth are not identical with its geographic. poles, and
this difference, which is indicated by the angle, contained by the astronomic and
magnetic meridians, is called the declination of the needle ; which difterence is not

everywhere ihe same.
In this eastern part of .\merica the direction of magnetic north is about sixteen

degrees west of true north, whereas in British Columbia, it is about twenty degrees east

of north ; and this declination is continually changing, to the extent of about five

minutes in a year, the north end of the needle now gradually moving towards the west

in this eastern part of America. It is, therefore, of primary importance that, before

"using it in any section of the country, its direction be ascertained by astronomic obser-

-vation.

It is likewise subject to another change, known as the diurnal variation, which
deflects it from its usual course about twelve minutes in twenty-four hours, and must
be taken into consideration in using it, the maximum variation occurring about two
p.m., after which it slowly returns to Us former position.

In these northern latitudes the north end of the needle is drawn downwards, the

•extent of the inclination varying in different locations even in the same latitude.

It has been ascertained that the north magnetic pole is situated in about latitude

seventy degrees north and longitude ninety-six degrees forty-six minutes west, which
is a little north-west of Hudson's Bay, and not far from Chesterfield Inlet.

The magnetic equator does not correspond at all points with the earth's equator,

but it is a curved line, in places a number of degrees from the equator proper. On
the magnetic equator the needle remains in a horizontal position ; but in southern
magnetic latitudes the south end is drawn downwards in the same way that the north

end inclines in northern magnetic latitude. In order to counteract this dipping, and
to keep the needle in a horizontal position, a sliding counterpoise is placed upon most
needles. Sliding, because, as the instrument, from long use or any other circumstance,

loses its magnetism, the north end dips less.

I have spoken of the changes that take place with a greater or lesser degree of

regularity ; there are others, sometimes very material, that cannot be accounted for

-and which require the constant watchfulness of the observer to detect. The greatest

change of this unaccountable character that has come under my personal observation^

-was a deflection of about forty-four minutes in eight or ten minutes of time. This was
-probably due to an electrical storm, which could not otherwise have been noticed.

The glass cover of the compass sometimes becomes charged with electricity, which
-causes the needle to apparently stick to the glass. This is of rather frequent occur-

rence. Wetting the glass immediately dispels the electricity.

Any state of the atmosphere in which electricity is an element, greatly affects the

needle, electricity and magnetism being, it would seem, almost the same ; the power
•of an electrical motor, for mechanical purposes, being dependent on the magnetic
force induced in iron by an electric coil surrounding it.

In many places a purely local attraction causes the needle to swerve from its

general course from five minutes to fourteen degrees, as noticed by myself during the

twelve years I was actively engaged in surveying, and instances have been recorded
Tvhere this local swerving exceeded twenty-five degrees.

These considerable deflections of the magnetic needle in certain localities are

-doubtless due to large deposits of magnetic substances. In the vicinity of Thetfoxd
and Coleraine the iron ore, that is disseminated through the serpentine and so-called

xisbestos, attracts the needle very sensibly.

Navigators have to contend with another perplexing source of error in compass

reading, which is not easily overcome, particularly in these days when iron enters so

largely into the construction of ships, and that iron so used sometimes afi'ects the

needle to a serious extent, and from causes that are not always apparent.

It is a well known fact that iron, remaining long in one position, sometimes

becomes magnetic, and it has been found that portions of iron ships become magnetic.

Now, the action of unmagnetized iron upon the needle is inversely as the square of the

distance between the iron and the needle ; but if a piece of unmagnetized iron, which

at the beginning of a voyage would attract the north end of the needle, should become

magnetic, it would repel the north end under certain obvious conditions.

I believe it was recently discovered that the needle was influenced to a dangerous

extent on a man-of-war by the side arms of a sentry who passed near the compass and

whose bayonet had become magnetized by having been stored near the ship's dynamo.

All of these irregularities of the needle may be succcessfully guarded against in

fair weather, by frequent astronomic observations, but such observations require special

instruments, which are not always obtainable.

In the absence of astronomic observations, the correctness of the work in hand

depends upon the skill of the observer and his knowledge of the capricious pranks, so 1

to speak, of this little instrument, which, with all its faults, is so marvelously useful.

With a view to increase the accuracy of compass surveys, I, several years ago,

invented and obtained a patent in the United States upon a little instrument which !
called an " Improvement on Transit Compasses," and it obtained considerable favor'

among surveyors ; in fact, some of my confreres were kind enough to say that they

thought that my instrument would supersede the plain sight compass.

The instrument consists mainly of a compass, rigidly attached to the upper side

of a telescope turning upon trunnions in a bifurcated holder. It possesses many of the

advantages of the heavy and expensive transit instrument, with the lightness and in-

expensiveness of the compass, and it is therefore particularly desirable for surveys in'

places not easily accessible.

In ordinary so-called " line running " the surveyor would only use the needle at

starting, after which required points in the great circle would be accurately determined

by the use of the telescope, indicated in the cut of the instrument.

DISCUSSION.

Mr. GEO. R. SMITH—Is the compass of any value in underground workings,

such as Mr. Blue's, to determine the true north—in long drifts, for instance?

Mr. ELKINS—You could not depend upon it. Its principal use in underground

surveying is checking deflecting angles. Sometimes in deflecting from that line a mis-

take might be made. By leaving the bearing of that needle it would act as a check'

upon the work of the surveyor.

Mr. BLUE—I beg to differ with Mr. Elkins. I was engaged in mine surveying

many years, and we used altogether the compass for all our mine surveys. There (in

Scotland) mine owners are compelled by law to have accurate surveys of all their main

workings taken every six months and accurate plans kept. To take a survey with

transit in one of those large mines would require a week. I have kept plans of very

many collieries in the Old Country, had charge of work where we were approaching

boundaries, and have done work with the compass that was perfectly correct, and

proved to be so by subsequent workings from the other side. I ran a line by compass

from the bottom of two shafts about a mile and a half apart, and brought them close

together in coal workings.

Mr. ELKINS—Were those workings checked by Rittenhaus' method ? This

method calculates altitudes and departures, and proves where workings come together.

That is the only way of determining exactitude.

Mr. blue—For quick work there is nothing like the compass.

Capt. BENNETTS—I have done correct work with a compass for several years.

Mr. ELKINS—For a short distance and for rapid work there is nothing to excel

the compass or take its place ; but for absolutely accurate work you should never de-

pend on it.

Mr. LAWRENCE—It seems to me, as one without any experience, after hearing

what has been said, that both gentlemen might be entirely correct. In the workings

Mr. Blue spoke of, in coal bearing strata, there might not be any local cases of varia-

tion to interfere with the compass ; but in many localities it is utterly impossible to

make any correct survey without the transit instrument. I do not see why in many

cases the rapid work of the compass should not be as correct, and would be cheaper;

but it must be a fact that in many localities the compass would be entirely valueless.

Mr. BLUE— I agree that in such cases the compass is of no value whatever.

But I must say that in a great many places the compass is of more value than the

transit.

Mr. E. B. HAYCOCK—I think that if I had to do work and was allowed to

use the instrument I considered would do the best work, I should take the transit,

Some years ago I made a survey on Lake Erie, and my chief instructed me to take the

compass and make the survey, as being quicker and cheaper.
,

I had a run of fourteen

miles and ran it with the compass, and I can assure you that that compass line was as

crooked as a lame dog could have made it. I then took the transit and ran the same

trip, and came within an inch and a-half of a perfectly straight line. I also that sum^

mer did some short line work with the compass, and found that the best way I could

use that compass was to start the line and use the piekets.

Mr. BLUE— In surveying a coal mine where the workings were sloped would

entail as manv as five hundred bearings, and you could only get the bearings of the

length of your rooms, twenty to forty feet. Anyone who has used the compass or

transit can just imagine the difference of time in taking those five hundred measure-

ments. Can you see any reason why one should be more accurate than the other?

You are plotting little bits of short distance to a small scale. The width of your pen-

cil line would amount to several degrees.

Mr. ELKINS— I would compute the total altitudes by Rittenhaus' method and

then lay off those total departures, which would insure practically absolute accuracy.

Mr. KLEIN— I had a little experience with compass surveying, and the question

was settled ouly lately in court, and our company was about one hundred acres o\A—

against the compass. I may say that lately a survey was made of a town line and

through the compass quite a deposit of chromic iron was discovered. This line had

been previously run by compass, and on the three different occasions produced three

different lines, which varied about half a mile. If I had a survey to make I would m
every case use the transit for the first time.

Mr. ELKINS—Does chromic iron attract the needle?
,

Mr. OBALSKI—I do not think so. I have never found magnetic chromic iron

in this country.

Chromic Iron : Its Properties, Mode of Occurrence and Uses.

Mr. J. T. DONALD, (Montreal)—It has long been known that chromic iron

occurs in this province in the Cambrian serpentines that stretch from the Vermont

boundary to Gaspe, and in the past, at various times, small quantities of the ore have

been mined and shipped, but the total output from the time of the discovery of these

deposits to the present year is perfectly insignificant.
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There are at present, however, indications that the raising of chromic iron may
jecome an important industry in this district. The writer has examined the deposits
;hat are now being worked at Black Lake, and has studied the occurrence of this ore
n California during a professional visit to that State in June and July of the present
I'ear. The object of this paper is to clearly set forth the characters of the ore, its

node of occurrence and uses, with a view to enabling the prospector and the miner to

ivoid those snares that have befallen other Canadian mining industries in their in-

fancy. Take our phosphate for example. It is well known that in one or more cases
:ons of pyroxene were, by mistake, mined for phosphate. And again shipments of
iraluable ore were sold at a loss simply because they did not come up to the required
Trade, and this simply because of a lack of care in dressing or in sampling the lot. It

IS to be feared that unless care is exercised similar costly mistakes will he made in
connection with chromic iron. I repeat that the object of this paper is to furnish in-

formation that will enable those interested in this ore to avoid such costly mistakes.
\

Chromic iron or chromite is a compound of chromic oxide and ferrous oxide to-

gether with variable propertions of magnesia, alumina and silica. It is the only
important ore of the metal chromium, and its value depends of course upon the
quantity of chromic oxide it contains. Chromite as usually found is a massive com-
pact mineral, possessing a granular or sometimes a slaty structure. Its color is iron-
black or brown black, and its streak or powder is decidedly brown. Chromite is

L-omeiimes magnetic, but my experience with Canadian ores is that the high grade
lores are not magnetic. Chromite has a hardness of 5.5, and a specific gravity of 4.4,
that is, it is about twice as heavy as ordinary serpentine.

Our ore may be distinguished from magnetic iron, which is the only common
mineral it resembles by the fact that its powder is brown whilst that of magnetite is

black, and also by the fact that the ciirome ore gives, with borax, a beautiful emerald
green gloss.

Chromite occurs usually in serpentine, not in beds or veins, but in detached
pockets, but sometimes these pockets seem to have been deposited along certain
definite lines. This is the case in the Lambley and Robichon properties at Black
Lake. The ore pockets vary greatly in size, some being exhausted by a single shot,
whilst others yield hundreds ot tons. Mr. Lambley has taken nearly 500 tons from
one pocket which is not yet exhausted. As a rule, however, the pockets do not
persist to any great depth, and in California it has been found that the ore does not
improve with depth, but rather contrariwise.

The principal uses of chromite ore is the manufacture of the chromates and
bichromates of potash and soda, and the preparation of chrome steel, an alloy of iron
and chrome very valuable for special purposes on account of its great hardness.

But not all chromic iron is acceptable to these users of the ore. Ore containing
less than 50 per cent, of chromic oxide is not desired, although, I believe, in certain
cases, 48 per cent, is accepted. There are only two important manufacturers of
chromates in America, viz: the Tyson Co., in Baltimore, and the Kalion Co., of
Philadelphia, and these companies pay at present about $26 per long ton for 50 per
cent ore delivered at their works, which is equivalent to about $20 per long ton at
Black Lake.

Now whilst deposits of chromite are by no means rare, it happens, unfortunately,
that buf few, very few, of them are capable of producing ore of 50 per cent, chromic
oxide. I have analysed a number of samples from various parts of this province, and
only those from the Black Lake district have been up to the mark, the others ranging
froni 35 per cent, to 46 per cent. Selected specimens from Black Lake have analysed
as high as 56 per cent., and Mr. Lambley informs me that the only shipment for which
he had received returns averaged 51 per cent.

The question arises : Are chrome ores of less than 50 per cent, valueless ? The
.\nswer must be : in their natural condition they are practically valueless at present.
Recently, in California, attempts have been made to concentrate or work up the low
grade ores to the market standard. Certain low grade ores are intimate mixtures of
chromite and serpentine, the latter being much lighter than the chromite. It is on
this fact that the system of concentration is based. It consists in crushing the ores to
a fine powder and passing them over vanners or concentrators. Certain ores lend
themselves readily to this system of concentration ; f)r instance, a crude ore of only
24 per cent, has been dressed up to 50 per cent., whilst on the other hand some ore of
40 per cent, could not be dressed to grade over 42 per cent. The success of the
operation depends upon the nature of the foreign matter associated with the chromite.

In conalusion, permit me to note two points on which special emphasis should be
laid by those who are interested in this mineral, or may contemplate engaging in min-
ing it : First make sure that your ore is up to the standard, that is, that it contains
50 per cent, chrome oxide. Secondly, remember that although a hand specimen may
test over 50 per cent., it does not follow that the ore in shipping quantity wiUi test as
high. It is almost certain to test notably lower; indeed it will be found that very
careful dressing or cobbing is necessary in order that large quantities, say car loads of
the ore, do not test lower than 50 per cent. If selected hand specimens test not over
51 per cent, any miner knows that his ore as a whole will test considerably lower.
And finally, if I may venture on a third point, permit me to say that no single frag-
ment can possibly represent a pile of ore, and in taking a sample take a large number
of small pieces chipped from all parts of the pile, from rich and poor masses alike,
indeed, I would say, let your sample whether it be sent for analysis or to a buyer, be
rather under than over the average of the pile. In the end the results will be none
the less satisfactory.

Mr. J. OBALSKI (Quebec)—The occurrence of chromic irjn, or chromite, in
<ne serpentine rocks of the Eastern Townships, has been known for many years, and
at is mentioned by the late Sir William Logan, in the Geology of Canada, for 1863,
•«Ieven tons of over 50 per cent, having been then shipped to Glasgow at a price of
.$52 per ton. Ten years ago a few tons were extracted from Lot II, Range 24, of
VVolfestown, and in 1887, Dr. James Reed made a shipment of from 4 to 5 tons, low
«rade, ore from I/Dt IV., in the i6th Range of Thetford, and 40 tons of 52 per cent,
from Lot X, in the 1st Range of Leeds. At the same time specimens sent to the
Antwerp Exhibition attracted much attention and a demand for the mineral was
created

; but owing to the small size of the deposits then known nothing eventuated.
In Apnl last (1894) a good surface show was discovered at Black Lake Station, on
the Quebec Central Railway, and specimens having been forwarded to Baltimore, it
was established that owing to the fair price offered and the facilities for working and
ihipping it would become a profitable businessr With such encouragement prospectors
took the field. Other discoveries were made and a little excitement followed.

Chromic ore is found in irregular pockets and only in the serpentine rock. I will
fecall then that the main belt of serpentine which runs through our province and con-^ns the well known asbestos mines starts from the south of the V. and VI. Range of
Bolton, forms partly the mountains of Orford, passes east of Brompton Lake, and in
the Ranges V. and VI. of Melbourne, XIV. and XV. of Cleveland, appears in Shipton

effrey s Mine), Tingwick Lot XI. 21, Ham, north and south near the Nicolet Lakes
-rthby, and takes a large development in the south-east part of Wolfestown, forms
e mountains of Ireland and Coleraine by Black Lake and Caribou Lake with a
anch to the little lake St. Francis and Adstock mountains. It comprises the im-

portant asbestos mines of Black Lake and Thetford, passes in Thetford and Bromp-
ton and is met on the rivers des Plantes and Echemin. No more serpentine is then
noticed except in Gaspesia forming a large mass at the head of St. Anne River and
at least on the Darmouth River. On the course of that formation chromic ore has
been noticed especially near the lake Memphremagog, in Bolton VI. 27, VII. 13, 23^
W.; Melbourne, VI. 22)4 N.E.; South Ham I. 27, II. 4,20; Garthby I. A. B. I.J

Island of Breches Lake V. 35, 36 ; Wolfestown II. 24^^ N. W., VII. 23, 24, 25. ; Cole-

raine Block near Black Lake Station X. 19, XII. 8, XIII. S. 7, 8, IV. 25, III. 25,
II. 26, B. 3,6, and on the Mount Albert in Gaspesia. All those deposits are of variable

importance and in some places like Memphremagog Lake and Mount Albert only
loose rocks detect them. As a rule the chromic ore appears at the surface of the ser-

pentine as a form of black sponge which some times is only superficial or penetrates

in on a width of few inches which can increase as far as several feet. Some time too

the ore appears at the surface in its largest dimensions. Loose rocks in the earth are

also considered as an indication of a deposit in the vicinity. This ore is in pockets of

variable sizes and forms very irregular and disappears suddenly without any trace for

further investigation. I have not remarked any kind of walls except the ordinary

slides in the serpentine rock.

I will give some details on a few of those deposits. 1st. Several shows exist in

the part of Block A of Coleraine, situated between the Q. C. R. and Lot 10, 19, and
near this one. The most noticable and first discovered has been developed by M.
Nadeau & Co., and latter by Mr. M. Lambly & Co. The ore appears there but little

mixed with serpentine on an area 10 x 30 feet, with same indication at a distance of
200 feet N. E. At a depth of a few feet the pocket was exhausted having produced
about 500 tons of which a shipment of 250 tons sent to Baltimore yielded 50.3 of

sesquioxide of chrome.
Another pocket on an adjoining property at about 400 feet N.E. shows also some

good indications, but has been but very little worked. On the same block near
the Black Lake some valuable deposits have also been found.

Lot ig}4 N.W. , in the X. Range, belongs to Dr. J. Reed, and at a little distance
from the above deposits, several shows are opened by small parties of miners, the

most important being the one of Mr. J. Lemelin & Co., who works in from different

places, one of them showing a widtli of 4 feet. 150 tons have been taken out of

which I car (18 tons) has been shipped to Philadelphia and 4 to Pittsburgh. At some
distance N. E. another good show is developed by M. Frechette & Co. from which
30 tons have been extracted.

Lot II. 26 has been bought recently from the government by M. M. Leonard,
Morin and Labreque, who will develop it on a large scale. This deposit is very re-

markable showing solid chromic ore 60 by 150 feet with important indications con-
nected with the main body at 50' N.E. and 100' S.W. From a small opening 5 feet

deep, more than 100 tons of good ore have been extracted by only a few shots. So far

it is impossible to appreciate its depth, but the ore has been found at a difference of
level of 20 feet. In admitting the depth corresponding to the other dimensions we
find that we have there a considerable quantity ore, which will be ot great

value if it only reaches the standard. This mine is 6 miles distant from the

Q. C. R. between the stations of Black Lake and Coleraine, and the Com-
pany is just building a road for getting it. The above described deposits are all in

the Township of Coleraine. The quantity of ore extracted represents about 850 tons of
which 270 have already been shipped to Baltimore, 55 to Philadelphia, and 70 to

Pittsburgh.

Distinctives Characters.—The chromite has a specific gravity of 4. 5 represent-

ing about 7 cubic feet per ton in situ. Its hardness is 5.5. It gives a brown strike

and dust of the same color. Some mineralogists pretend that it is magnetic, but I

have not remarked this fact in our province, althougli I have found specimens of mag-
netite yielding some chrome.

Its composition is of sesquioxide of chrome and protoxide of iron, nevertheless,

the elements chrome and iron are often partly replaced by alumina and magnesia,
which lessen the percentage beside the mixed serpentine easily discerned. Theoretically

it would contain 68 per cent, of sesquioxide but it scarcely yields over 56 or 57 in

picked specimens and 53 to 54 in cargoes. The commercial grade is 50 per cent.,

but 49 and some times 48 is accepted. Below this it is considered as low grade ore
and not used for chemical purposes. The Black Lake ore gives 49.8 and 50.3 on
cargoes (analysis of Baltimore chrome works), and 54 and 56.02 on picked specimens
(analysis of Donald).

Uses.—Chromite is mainly used for manufacturing bitchromate of potash which is

employed for calico printing, for making pigments called chrome yellow, orange and
green, in the construction of electric batteries and in chemistry. Chrome in alloy with
other metals communicate to them its hardness, elasticity and unalterability, and now
it is quite extensively used as ferro chrome for manufacturing steel armor plates,

special hard tools, stamp shoes and dies, safes, etc. It is proposed too for hardening
alumina.

Sources.—Chromite is always found in connection with serpentine, and the main
producing countries are, or have been, Syria, (Asia Minor), New Zealand, Neiw
Caledonia, which produced high grade ore. Some chromite is also obtained from
Austria, Greece, Norway, Russia and Australia is reported as containing important
deposits, but of difficult access. There is some too in Newfoundland. In the
United .States, Pennsylvania and Maryland, have been as far as 1880 and for many
years, large producers of this ore, while California contains important deposits,
but of low grade ore (38 to 47%), and of difficult access. Nevertheless, they can be
concentrated there and sent after in a granulated form with a percentage of 50 per
cent, and over.

Market.—In the United States there are two Companies manufacturing bi-ch-
romite : the Baltimore Chrome Works (Jesse Tyson & Son), Baltimore, the Kalion
Chemical Co., (Harrison Bros., Philadelphia. The following Companies are using
chrome for metallurgical purposes : Brooklyn Steel Chrome Company, Brooklyn ;

Bethlehem Steel Company, Bethlehem
; Carnegie Steel Works, Pittsburgh.

In Europe there are several manufacturers in England, France, Norway^ Russia,
but we have no information regarding them. Glasgow (Scotland) seems to be the most
important place for chrome manufacturing, and I will mention as purchasers : John
Nelson Cuthbertson, Stevenson and Carlyle, f. & L. White. It is worthy of mention
that for metallurgical purposes the low grade ore can be used, it is said as low as 40
per cent.

For the United States the manufacturers of Baltimore and Philadelphia give $26
per gross ton (2240 lbs) delivered for 50 per cent, and oyer. For a few years there
was a duty of 15 per cent, al valorem representing $2.90 per ton, but with the
Wilson Bill this duty has been removed and chrome ore is now on the free list. The
freight is $5.50 from Black Lake to Baltimore and $5 to Philadelphia. The cost of
carting from the mine to the railroad ranges from 25 cents to $2 per ton, and mining
and hoisting vary from $1 to $8 leaving then a good margin for profit.

I am not well informed about the European market, but I understand that in Glas-
gow they pay $22.50 per ton delivered, the freight amounting to $4.50.

According to the "Mineral Industry" the price in Europe would be ;^S. 10 per
ton of 50 per cent., with a rise of 5s. per unit. In the United States the price paid
for Turkish ore would be: for 48 per cent. $26, 50 percent. $27.50, 52 per cent.
$31.80, 54 per cent. $34.50. The production of the United States in 1893 would
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have been 1,620 tons, and the importation 6,354 tons, total, 7,974 tons. The manu-

fartiirers of bichromite requiring from 5 to 6000 tons.
. -j u fi,^

I don't know what the consumption in Europe is, but from what .s said above he

market and the den.and for chrome ore appear to be favorable, our deposits bemg

rthe bes" condition for working and shipping. At date, the annual consumption of

^^^Thr^tntTpSt'^^^^^^^^^ ^'-r' °r
r M A af er only a few days of notice, which explains and may excuse its e ementary

fom . For tetS InLmaLn on the subject, I refer - ^/ly flf,:;:'\''l^^:,
^Mineral Industry for 1893," in which I have found a good deal of facts. I must

r,,endon too the nfor^ have obtained from Dr. J.
Reed, one of the first ex-

porters of Canadian chrome ore, and from Mr. W. Gleen, of the Baltimore Chrome

^'°'a; a conclusion, I will recall the irregularity of those deposits which make their

exploitation a investment favorable only under certain conditions.

DISCUSSION.

Mr. BLUE-What is the difference in the specific gravity between chromic iron

and gangue ?

Sr?ltDiTt%Ts",^;rre\1l;^e%ery exhaustive and cover the whole

^rround People have an idea that chromic iron is generally found m small pocke .

? fhT to be a fallacy I have been told by parties who have mined in Ca) -

I believe '°
i*^*^.^ *f^^^-fo^,„d very deep pockets, five hundred feet, and chronuc

"n'^Tre'^ You c n finf^^^^^^ strike in the rock ;
go along a

Tountain and find five or six pockets all in one stretch. \ ou go off tha stretchS or for"y yards north or south and will not find it. Large portions of this ore

Sbe foimd^n veins. If that can be found correct, we will be able to mine chromic
will be ioana m veuib.

Coleraine the pockets nearly touch

eaTh otheT Th^ mostTrpotnt ThTng to miners is the acid. We sent to Baltimore

fcarload ofcl rorniciron. They say : this is forty-eight per cent-and you must take

thei word for °r Now, that is a bad position to be in. You notify them to come

and examine what you have and say what it is worth. They say :
you must send it to

us an rX whatever we will give you. See how much better it would be to send it

to Gla < ow In Glasgow they have an official analyst who examines not only chrome

but oth?r mine alsTand his assays are binding on both buyer and seller. Why should not

ou Government be able to furnish correct assays for our people, so that when we who

have a large quantity of ore to send away the certificate of our Government would give

the qua ilf of our ore? I would suggest that our Secretary correspond with the Gov-

ernmen upon that subject that we may have a proper chemist who wiU certify as to

thHua itv of our ore, not only chrome, but other ores, so hat we will not be at the

niercv of the buyers and that we may be in the same pos;ition in regard to ores as in

regard °o t mber.^ We sent a carload down to Philadelphia They wro e back that

Jhf ore was only forty-eight per cent. We had to take their word and reduce the

price o much a ton ; and the same thing occurred in regard to our Baltimore ship-

ments I believe ores as low as forty per cent, can be sold to mix with iron and steel.

MR OBALSKI-I noticed at St. Francis a very large pocket. I do not suppose

that chromic iron is found in regular veins. Sometimes some inside pockets can be

ound whTch could be tested by a diamond drill. I agree with Dr Reed as to having

an analyst appointed by the Government, and I think we should have a Bureau for

this purpose, and a certificate could be issued by the Government.

Mr B T A BELL-I have argued for a long 'time that our Mining Bureaus

should give more attention to the commercial aspect of our mining industries.

Mr GEORGE DRUMMOND-My friends. Dr. Reed and Mr. Bell, have

made a good point with reference to the appointment by the Government of an ana yst

but I cannot see how that is going to bind the American buyer. The latter will be

bound, not by the Canadian chemist, but by his own chemist. I think it would be

well for those gentlemen if each had his own chemist and then a sample could be sen

To ome independent orneutral chemist in the United States as a safeguard against

the courts later on, so that his certificate would be just as good as the certificate of the

buver Buyers in the United States are more competent than gentlemen mining in

Canada to tell the correct percentage of ores. We have got to meet our customers

and admit that they are honest until we find them otherwise. There are only a few

CersTn the United States, and they are not likely to defraud wilfully I think Mr.

Donald and Mr. Obalski have pointed out a few facts we ought to look at squarely.

There is a tendency which almost every miner, particularly those who own property

which they desire to sell to some unfortunate speculator or financial men-there is a

tendency to go down and pick out the best specimen and say : There ! that is a fair

sample of my mine ! With regard to Black Lake, I had a gentleman call on me the

other day with a very fine specimen, and he said he had " mountains of it
!

Dr.

Reed says you have very large pockets, but he has not said as much as the gentleman

I have iust referred to. I think the concensus of opinion is that in the majority of

cases chromic iron occurs in pockets, and although it is a good thing to push our

mines to development, I think it would be wisest for those going into these mines to

00 very cautiously- They should be very careful in the selection of their ores and in

The amount of money put into these mines until it is proved that there is a large

^"^^Mr B T a BELL—It is a lamentable fact that to-day we have absolutely no

data respecting the economic geology of many promising mining districts in Canada,

while at the same time, officers of our Geological Survey are e'iploring and reporting

on distant sections of our great country. How many years, I should like to know

will it be before the resources of Chesterfield Inlet and Labrador will be economically

available? In the County of Hastings, and in other sections of Ontario, where gold

and other minerals have been found, and where capitalists are seeking investment no

official reports that would be helpful to the development of the industry are available.

Has any officer of the Geological Survey visited this field since these important dis-

coveries of chrome iron were developed.

Mr KLEIN—Mr. Willimott is, I believe, there now.
, , ,

Mr. bell—Is he investigating the nature and occurrence of the deposits, or

simolv collecting specimens? (Laughter.)
. , , r .• u „

Mr fOHN T PENHALE-^Mr. Obalski mentioned the cost of cartmg chrou.e

as 25 cents to $1 per ton, and the cost of mining from $1 to $8 per ton. I would

like to know how that is arrived at. ^ . , , . t .u

MR OBALSKI-I mentioned the case of Lake St. Francis, lot 26. I was there

myself and saw the place. After making inquiry, I estimated that it would not cost

more than one dollar for carting. Eight dollars would also be the maximum for

"™Mr JOHN T PENHALE—Would that be a fair statement to put before the

public? Is it fair to suppose that the miner is mining at as high a cost as he ever will

mine it ' If he has to pay a royalty, and the cost of mining is eight dollars, and the

ftdght five dollars and fifty cents! and there is a duty of 15%, he would be left a very

narrow margin. „•

Mr. BELL—The duty has been taken ott.

Capt. BENNETTS I went out to examine these chrome mines, and the first

question I considered was the geological question. Was it serpentine ? And if so, is-

that serpentine congenial to the deposition of chrome iron? I found it was. These

ores are in pockets. The quantity of ore raised has been considerable, considering:

the amount of work done—between nine hundred and one thousand tons—and by the

returns of the United States they raise there twelve hundred, so that gives me the idea,

that these ores are worth not only recognition but searching after. So far, they

appear to be of great value. The occurrence of the mineral covers a wide area, ex-

tending from Black Lake into Coleraine. I should like to ask Mr. Obalski if he-

noticed any other minerals that might be of value to the prospector in connection with.

serpentine.
. , , e

Mr. OBALSKI—In Bolton there is a great deal of magnetite.

Mr. BLUE—I hardly agree with Dr. Reed in his suggestion of a Government

analyst for determining the value of chrome iron and other ores. If a man has aa

article to sell, and another wants to buy it, they ought between themselves to establish

a value. As to finding the proportion of valuable metal in ores—say, the amount of

iron in these minerals—there is no difficulty whatever in taking a sample and having a

public analyst, of whom there are plenty in Canada and the United States, make a

complete analysis. I do not see what the Government has got to do between the

private transactions of two persons. In our copper business we do not have the least

bit of trouble, and I do not see any difference between selling copper and chrome iron.

We sometimes have a littie argument ; but no trouble in having it ultimately settled.

If the assayer of the buyer does not agree with the assayer of the seller, a third party

can be called in. In regard to low grade ores, it is claimed that ores under 50% are

not of much value, and Mr. Obalski says the specific gravity of the chrome iron is

4.50 and of the rock about 3. This being the case, it would not be difficult to estab-

lish a system of concentration that would bring up low grade ores to the required

standard.
. , . , , , ,.

Mr. GEO. DRUMMOND -In selling chrome, as a safeguard, why not sell it so-

much per unit ? You will have to determine the unit by having your own chemist and

a corresponding chemist in the United States. I ship goods to a man and he says he

receives only 990. Who will settle the difference ? You must fight that man in the

courts. These differences will arise, and no government can help you out. A great

many young men come out of our college every year as trained chemists some of

them members of this Association—are you going to shut them out because you want

to appoint a government official ? If you find that a man in the United States has been

acting badly and been trying to cheat you, why, find another buyer. You will find

buyers in Scotland ; and if we sell in the best markets we can always guard our-

selves commercially, and that will be done by using the unit.

Dr. REED—The taws of England are pretty good laws, and based upon justice,

and if it is right and proper for the British Government to appoint Dr. Clark to assay

ores and weigh them, why should it not be right for our Government to appoint one

here ?

Mr. DRUMMOND—Dr. Clark will not be bound by any Government chemist

appointed here.
. , ^1 1 . j • •

Dr. REED—I know of a case of an American who took Dr. Clark s decision as.

final.

The meeting adjourned at 11 o clock p.m.

Repairing Rock Drills.

.Mr \ SANGSTER (Sherbrooke)—It is to the interest of every drill user to

keep the repair bill as small as possible. The Canadian Rand Drill Co. believe it to

be their interest also to have their drills require few repairs, and in the following sug-

gestions the writer would endeavour to show how a drill can be made to last longer

and do more work. The repairs will refer more especially to those for which it is-

necessary to send a machine, or part, to the shop.
^ , , ,- j

In nearly every case of a drill coming in for repairs, we find the cylinder worn iik

the bore from to of an inch (mostly on the bottom side, from using the drill m
a horizontal position) so that it will require to be bored to X of an inch larger.

The rings are generally worn out. „ ' ,/

The split bushing for the lower head, and the stuffer, are generally worn % or

more ond the piston (barring accidents) usually in good condition ; in fact it is a.

common occurrence to get a piston that has been in use for years, not worn more Ihaa

A inch in diameter, running in a cylinder inch larger.

The drill is often accompanied by an order .to re-bore cylinder and put in new

rincTs, or larger rings ; but the lower head is considered good enough.

As the cylinder is one of the most expensive parts of the drill, we should con-

sider how to prevent this excessive wear. It is the opinion of the writer that it could

be prevented by putting in a new split bushing in the lower head when that part

wears out. It is very evident that when the bushing is worn so loose it no longer

forms a guide for the rod, and all the wear caused by the drill bits being out of truth,

or by tht drill moving on the mounting, comes on the piston and cylinder, and the

cylinder being the softer suffers most.

Some drill repairers recognize and try to pravent this wear, and keep a guide on

the rod by putting in a new stuffer, but it is designed only to tighten up the packing,

and will not take the place of the bushing, which is a steel casting and has a bearing;

surface nearly four inches long, while the stuffer is of malleable iron and has a bearing

°"'^Thrbushin'?is held in place as solid as the cylinder itself, by a projection into

the cylinder, a large shoulder on the cylinder, and firmly clamped in the lower head,

which is pulled up tight with the side rods ; while the stuffer is only held in place by

being pinched on the threads, a bearing of about one inch This soon wears itsetf-

loose fand the threads in the lower head as well) when this extra duty is imposed

"''°'we supply at least ten stuffers to one lower head bushing, and as many cylinders

as bushings, yet if the bushing was renewed in time a new stuffer would be unneces-

sary, and the cylinder would last much longer; and this bushing might be renewet

five times for the price of a cylinder.
, j , j

We will now consider how to repair a cylinder already worn out as described

When the piston or cylinder of your pumps, hoists, or compressors, is worn t(

loose you have the cylinder re-bored and a new piston made to fit, at a comparativ^

small expense ; but in a rock drill, where the piston with the rod and chuck are d

one piece and the most expensive part of the drill, the case is quite different.

To re-bore the cylinder /g inch larger requires a collar on the ratchet box and

the lower head bushing, to fit necessarily enlarged counterbores. If his is done ao

only larger piston rings put in, it is not worth the doing, as we have then only ^ in

bearing at eLh end of piston, that is the width of the rings, which will wear out and

be as bad as ever with a few days' use. .... , „a
If a new piston is made (or the re-bored cylinder it is the most expensive and

troublesome way to repair the drill, as the part saved (the cylinder) is the cheaper of

I
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the two. This also requires the collars in counterbores. Then, in the Little Giant

I

Drill the piston is too close to the rocker pin hole, by one half the amount bored out.

I This necessitates reducing the rocker on the face, and as it is tempered it is a difficult

job, and could not be done nicely outside of a machine shop without considerable time

and trouble. This difficulty is not confined to the Little Giant Drill, but occurs in

any drill in which the valve is moved by mechauism in contact with the piston.

It would be better and cheaper to put in a new cylinder. If necessary the piston

•can be trued up, and the new cylinder made a little smaller to fit.

The only way an old cylinder can be economically repaired, and a way which is

made a regular practice in some of the American mines, is to bush the cylinder with

a brass tube. These can be obtained drawn the standard size of the cylinder, and if

tbe piston is not worn much, a good fit can be made, with all parts standard size,

%hich is a matter of great convenience at the mines when it is desired to exchange

parts from one drill to another.

The cost of boring and lining the cylinder the first time would be less than half

4hat of a new cylinder, while to renew the lining would be less than one third.

Of course it cannot be expected that the brass lining will last as long as a new
cylinder, but it can be renewed as often as desired.

A point in the Little Giant drills where much loss of power can be prevented, is

in the rocker. With the wear on both points of contact with the piston, the ball of

the rocker, the hole in the slide valve, and the dropping away of the piston itself

.there is sometimes in an old drill, a very small port opening. This can be remedied

.by swagging out the rocker, as well, and even better, than with a new rocker, as it can

ibe drawn a little more to allow for the wear in the other parts. But it is a fine job,

;and could not be done by every drill sharpener ; but in the hands of a good mechanic

it is one of the best ways to liven up an old drill. We usually swag the rocker on
•every drill that comes in for repairs, and have had old rockers sent in to be swagged.

We use, in repairing an old drill or in setting up a new one, a skeleton valve,

'Twhich is simply an ordinary slide valve, with the port cut right through so as to show

h working on the seat.

By leaving the steam chest off, and moving the piston backward and forward by

band, we can see exactly what port opening the drill has, and in swagging. the rocker

ican see where to draw it so as to give full and equal port opening at both ends of the

Stroke.

I would recommend that every repairer have a skeleton valve, and examine the

^drills with it when they come out of the mine, and not wait till the drill gels weakened
• in its action.

.At some mines, after the slide valve and seat have been used as long as they will

•work, they are thrown aside, and new ones put in.

This is unnecessary, as a valve seat can be planed up as good as new several

-times. The same with the slide valve ; but as it can be dressed as cheaply with a file

-as on a planer, it can be done at the mines. The recess or steam passage must be

looked to and dressed out to its original depth, otherwise the steam or air would be

•throttled at this point.

A customary way in which the drills are abused is by pounding on the piston rod

or chuck with a hammer or bar when for any reason the drill gets stuck in the hole.

With our hexagonal chuck there seems to be no excuse for this undue punishment of

:the piston. .\nd the fact that some pistons which have been out for years, even with-

-out the hexagonal chuck come in with very few marks upon them, plainly shows that

Jt is not necessary.

Alxjut a year ago we repaired several chucks which had been pounded out of all

.-shape, some of them right through to the bushing, and all of them allowing the bush-

ing to project from an in. to X
These are repaired by turning up the end as large as possible, and shrinking

-and pinning a steel collar on alx)ut I in. or in. wide. The collar was bored to fit

.^he bushing at one end, thus lengthening out the hole for the bushnig. They were

held in place by two large pins screwed and riveted in parallel with the rod, and sey-

•eral put in diametrically. Upon inquiry last week it was learned that they were giv-

. ing good satisfaction.

The annoyance of nuts working loose can be prevented by using lock washers

which we now put under each nut on all drills. They also make practicable the use

•of a paul stud, which many prefer to the stud we regularly put in : it has a long taper

• head fitting in a reamed hole in the ratchet box, and passes right through the cover,

and has two nuts with a lock washer between them. The first nut is to make a close

joint about the hole ; the washer and second nut to keep it from slacking back. These,

or the regular studs can be put in any old ratchet box, no matter how large the hole

may have become, by plugging it and making a fresh hole for the stud.

In the progress which has been made in the construction of rock drills better ma-
terial is l)eing used, parts which were once made of cast iron have for several years

been made of malleable ; amongst them the steam chest and ratchet box, making the

breakage of those parts a rarity. In fact the cylinder and valve seat are the only parts

•.-of the Little Giant Drill which are made of cast iron.

Great care should be taken to see that the drill is oiled regularly with a good
•quality of lubricating oil. From the rough nature of the work for which this class of

machinery is used, this important point is often overlooked and by using an inferior

oil, through misrepresentation or from a sense of economy, a plant which has been

'laid out with expert engineering advice and the best machinery put in, is often seriously

-crippled.

DISCUSSION.

Mr. GEORGE R. SMITH—In expressing an opinion upon Mr. .Sangster's

-paper I should exercise great care, for it is entirely, I presume, based upon his

-acquaintance with the Rand machine; and, as you all know, my ideas are founded

upon experience with the IngersoU make. The valve motion of the Rand is entirely

•different from the Ingersoll, there being no tappet. The bushing of the cylinder is a

Jiew idea to me. Is his idea that the company who furnish the drill furnish the

bushings ?

Mr. SANG.STER-Yes.
Mr. GEORGE R. SMITH—The trouble is, I think, that the bottom side of the

-cylinder is usually worn more than the top side. The latter would either have to be

bored out a Uttle to take the bushing, or the bushing would have to be tapered to be

put in. How can we use this bushing without re-boring the cylinder or getting a

taper brass lining ? Would not the cylinder have to be re-bored to take the brass

lining?
Mr. SANGSTER—The cylinder would have to be re-bored the first time.

-Afterwards the bushings would be renewed without reboring.

Mr. GEORGE R. SMITH—Of course, the only point is that you could use the

•old cylinder ; but I think the idea a new one and a good one.

Mr. blue—How is the bushing kept in place?

Mr. S.\NGSTER— It has such a long fit in the cylinder that the danger of mov-
ing would be very slight. It could not move sideways, as the heads and two pins

rscrewed in and rivetted over would prevent its turning round.

Mr. BLUE—Would it not be possible when a cylinder was in the shop to bore

it out a certain size and get several bushings, all fitted for that size, and when sending

the drill back to the mine owners send several bushings at the same time.

Mr. SANGSTER— Yes ; the bushings would all be the same size, and a cylinder

once re-bored a bushing could be exchanged.

Mr. L. a. KLEIN—The economical part of the question has not been referred

to. Have you, Mr. Sangster, made any practical test of your theory ? How long

will such a brass bushing stand ?

Mr. SANGSTER—A practical test has been made at some of the American
mines. I have only had experience in bushing one cylinder. I never heard anything

against its use.

Mr. KLEIN—Would it not pay better to have a new cylinder instead of putting

in four or five bushings ? How would that compare?
Mr. SANGSTER—The cost would be less than one-half to bush it the first

time, and less than one-third to renew the bushing. Many mine owners are averse to

putting in new cylinders. They wish to use out the old garts.

Mr. KLEIN—Wrong tactics !

Mr. SANGSTER—No doubt a new cylinder is the best method. But how
many are there who will do that ?

Mr. F. p. buck—We would all do it if we knew it to be cheaper.

Mr. L. a. KLEIN—Is it not better to have a new cylinder than new bushings,

and be obliged to renew these brass bushings so often ?

Mr. SANGSTER —My argument is that the old cylinder can be used economi-

cally.

Mr. S. L. SPAFFORD—My experience is that after a drill gets to a certain

stage, when the cylinder is worn and the piston is worn, and the general repairs

would he heavy, it is better to get a new machine than try and patch the old one up.

Such a policy is a saving in your fuel, and I do not believe in bushing old machines.

It is possible that bushing a cylinder is a good idea ; but I think that if the cost of

bushings were taken into consideration, and the time of repairing the machines, it

would be found that it did not pay. Brass bushings wear out rapidly.

Mr. BLUE— I think if the manufacturers of drills would be content with a

moderate profit, on the manufacture of drills, say if they would give us a drill for

something like 25 or 50 per cent, on the cost, it would be the wisest plan for all users

of steam drills to throw them away after the first six months' work and get new drills.

I have always found the first six or eight months' work of drills the best work, and
not very satisfactory after that time.

Mr. GEORGE R. SMITH—We all ought to feel very grateful to Mr. Sangster

for having introduced such a subject. If there is a sore point among mining men it is

that of repairing drills and drill parts.

Mr. blue—The use of better oil is a good suggestion by Mr. Sangster. A drill

is the worst used piece of machinery on the face of the earth.

Capt. BENNETTS— I have been using these drills some two hundred miles from

a machine shop ; and in such a case as that, many points of Mr. Sangster's paper

would come in usefully.

Mr. a. SANGSTER, Sr.— I think there is not enough care exercised in the choice

of oil. Agents will come along sometimes and offer you an oil at a cheap rate, telling

you it is of the same grade and quality as the best. But instead of this cheap oil

keeping the machinery lubricated, the machinery begins to cut, more especially in

the case of cast iron. We always try to get the best oil; and when we once get a good
grade of oil, we keep to it, no matter what agent comes along. I think there is a

great deal in the oiling of machinery to keep it running longer than it ordinarily does.

I am not acquainted with any kind of drills, but simply with the running of machinery

so far as oil is concerned. That one point has been very well taken by Mr.
Sangster.

Mr. SPAFFORD—What do you consider, Mr. Sangster, the usual cost of re-

pairs per month ?

Mr. SANGSTER, Jr.— I refer you to Mr. Jenckes, and to those who use drills,

on that question.

Mr. L. a. KLEIN—We have had a few American and Canadian machines.

Our repairs in the first year, on five machines, did not amount to more than $42,
using them all the time, two of them underground and three at open work. But in the

interests of drill manufacturers, I do not like to mention what they cost afterwards.

Mr. BLUE—That l)ears me out.

Mr. GEORGE R. SMITH—Mr. Spafford's question is a hard one to answer.

With us a drill will last longer than in the Copper mines. Our rock is solid. A
seamy rock seems to l)reak the drills up much quicker than a good straight stratified

rock. Another great p<jint is the operator. Vou can give a new drill each to two
men. One man's drill will be in just as good condition at the end of six months as at

the beginning; while the other man's drill may have cost in that time six or eight, or

sixty or eighty dollars, according to the manner he used it. It depends on the rock

and the man who was running the machine.
Mr. KLEIN—The difierence in cost of repairs between machines run by com-

pressed air and machines run by steam is very considerable. With steam, you break

a machine in alwut half the time that you do one with compressed air. I have been
using both on the same ground, with the same men and conditions, and the steam

does not stand half the time. There are certain parts which seem to break away, and
at certain points.

Mr. S. W. JENCKES— I never heard of any difiference in working between
steam and air, unless there was greater pressure used by steam than air.

Mr. KLEIN—We carry eighty and ninety pounds, steam and air.

Mr. S. W. JENCKE.S—Would your pressure be the same?
Mr. KLEIN—Not exactly the same, on account of the difference in length of

pipe line. 1,800 feet of pipe line, used in the case of air, naturally reduced the pres-

sure ultimately on the machine, while the steam gets nearly the full benefit of the

ninety pounds. I know Mr. Ilalsey fully admitted the repairs to be considerably

higher in the use of steam; and his explanation was that it was due to the heating of

the drill.

Mr. SANGSTER, Jr.—Certainly, repairs are greater in the use of steam.

Mr. KLEIN— It is not more expensive at the same time to run with steam,

though the repairs on a drill are higher. For the ultimate cost of a foot drilling where
there is a possibility of running with steam in open works, is considerably lower than

using compressed air. We can well afford to repair drills and use steam just the

same.
Mr. B. T. a. BELL moved the adjournment of the discussion, which was

carried.

Excursion to the Copper, Chrome and Asbestos Mines.

Favored with the best of weather, the members drove to Capelton on Thursday
and spent a thoroughly enjoyable day as the guests of President and Mrs. Blue. A
considerable portion of the time was spent in a profitable inspection of the surface

plant of the Eustis mine, and in examining the extensive underground works for which
it is famous. (For a full description of the operations carried on here see our issue of

July, 1893.) A recherchi luncheon, given by Mr. and Mrs. Blue, was served in the
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Club House. The adjacent mines of the Nichols Chemical Co., with which are con-

nected extensive works for the manufacture of sulphuric acid and super-phosphate,

were not thrown open to the inspection of the Association, for busmess reasons, but as

the character of the ore and the conditions of its occurrence are the same as at the

Eustis mine, both properties being located on what is regarded as the same yem the

real object of the visit was obtained. Too much cannot be said of the geniality ot the

hosts of the day, who were untiring in their efforts to make everything thoroughly

pleasant, and it is needless to say, judging from the delighted remarks of the party,

they succeeded admirably. The drive home over the fine roads ^nd Uirough a

delightful stretch of picturesque scenery was greatly appreciated by all, bherbrooke

being reached in time for supper.
, r • :„„

Delightful warmth and glorious sunshine favored the members for their excursion

to the mining districts, on the line of the Quebec Central Railway, on Friday. Mr.

Frank Grundy, the genial manager of the line, courteously placed a special train at

the disposal of the members, a token of his good will to the tnin.ng fraternity, which

was heartily appreciated. A start was made at nine o'clock, the first stop being niade

to permit an inspection of the important pulp and P'-^P^ "^/king industries at East

Angus. Then a pleasant run through the charming scenery of the St. Franci, Valley

brought the members to the quarry and works of the Dominion Lime Co. Ltd.
,
a

Dudswell. About lOO persons are employed here. There are lo kilns, and the output

when running full time is about 150 tons. The face of the quarry is about 150 ft. m
height. The lime is celebrated for its great purity, and is surpassed by that of no

othfr lime works in Canada or the adjoining States, the amount of foreign matter

being not more than one per cent. The train was soon again in motion for a run to

Black Lake, and in order to lose no more time, a lunch, embracing everything tha

could be desired, was served on the way, the fresh air and exercise, and the universal

feeling of good fellowship causing everyone to appreciate the good things provided to

the fullest extent. Choice bits of scenery abounded, and the run to the chrome work-

ings-they can hardly yet be called mines-which were reached about one o clock was

enioyable in the extreme. The members, under the guidance of Dr. Reed, Mr Lamb-

lev and Mr. Robichon, were soon scattered about the various pits and trenches that

have been opened recently on the hillside in close proximity to the railway, and from

which several hundred tons of chromic iron of excellent quality have been mined.

The nature and occurrence of these deposits are fully described in the papers by Mr

Obalski and Mr. Donald, reproduced elsewhere in this issue. A stop was made at

Black Lake to visit some of the important asbestos mines, but the main body con-

tinued to run to Thetford mines, the headquarters of the industry, where the remainder

ot the day was spent with profit examining the important works of the Bell s. Beaver,

Kina Bros, and Johnson mines. The return trip was a fast one Sherbrooke being

reached shortly after six o'clock, in time to dress for the second part of the day s

entertainment.

Dined by the Hon. W. B. Ives, Q. C, M. P.

On Friday evening the members assembled at the residence of the Hon. W. B.

Ives O C MP., President of H. M. Privy Council, where they were entertained

to dinner. Mr. Rufus H. Pope M. P. occupied the vice-chair. After a royal repast,

^"'^'tIThon.'mr. IVES rising to propose the health of President Blue said :-

Your President came over here when a young man ; and by virtue of sterling ability,

perseverance and industry has attained to a very important and responsible position.

He has done very well for himself-as Scotchmen generally do -and he is doing a

great deal of good to the country. He is a n.an of integrity, a man of substance, a

man of stability ; and he is a man whom we would like to see multiplied. (Applause.

Mr TOHN BLUE, responding to the toast and the iterated vocal assertion that

he was all right and a jolly good fellow, said : I was told this afternoon by one whom

I supposed to be an authority, that there were to be no speeches on this occasion ;
and

I rejoiced thereat exceedingly. Nevertheless, I have to thank you as best I can for

the toast But you are all too kind and flattering. Quite a number here know tha

at last winter's meeting of the Association, in Montreal, I accepted with a great deal

of reluctance and hesitation the position which is responsible for my being on my feet

at the present moment-the position of President of this Association which 1 have

the honor of holding. I had a great many scruples as to my ability to fill the position

and that fact, taken in connection with the position itself, reminds me of a little story.

A certain great iron master in the North of Scotland had risen right from the pit,

and come to a high position in the manufacturing world. He was noted for his good

deeds and works and beneficence to educational institutions and the church
;
and in

recognition of these quahties, the church to which he belonged decided to confer upon

him the honor of making him an elder. The object of this attention had serious

scruples about accepting the eldership ; but he did not see how he could decently

refuse and so was compelled to submit to his fate. Shortly afterwards, a neighbor

called' in and asked him to come to the bedside of a dying parishoner
;
and in the

exercise of his duty as an elder of the church, he went, ,
though somewhat taken aback

bv this unexpected call to arms.
. , u i a

" My friend,
" he said to the dying man, " a very great mistake has been made

in calling me here. I am only a sort of business or managing elder of the congrega-

tion. I am not a praying elder. If you want spiritual discourse, you will have to get

somebody else." (Laughter)

And so gentlemen, you can apply this little story to my oxyn particular case. I

am not a talking machine for the Association. But none the less, I trust you \yill

understand how I appreciate—an appreciation I cannot express-the manner in which

vou have responded to the too flattering manner in which my health has been proposed.

Mr B T A BELL, in proposing the health of the Hon. gentlemen whose

guests they were said : It would be presumption on my part to attempt to express what

we ail think of our host, and the delightful hospitality which he has extended to us

during this meeting. He is an old and valued friend to every mine operator in the

Eastern Townships. He is known to every one of us, as a statesman of sterling worth

and ability, whose first interest is the welfare of this constituency which he so ably

represents This merry evening under his hospitable roof is the crowning feature of

what has been unquestionably one of the most successful gatherings since our Associa-

tion was formed. (Applause.)
, • u- u

Hon Mr IVES, in responding, to the remarkably uniform manner in which

the t'lasses were emptied to his health, and the vociferous singing of a popular refrain

of which he was the objective point, said : I am exceedingly obliged to you, Mr Bell

and gentlemen for the very kind manner in which my health has been proposed and

received I can assure Mr. Bell that in the Townships we are a very happy family, and

a fairly united family : and it gives me great pleasure to meet gentlemen from other

carts of the Dominion, who come here to meet them as on this occasion ;
and nothing

can ''ive us greater pleasure than to take part in the celebration and enjoyment which

follow these meetings. I feel assured that the General Mining Association of the

Province of Quebec is an association that has done and is doing and is likely to do a

very great good. I am certain from what I hear that Mr. Bell in the journal which

he publishes and edits and in his other efforts is doing a very good work—a work that

is very useful to the Dominion and very highly appreciated by the practical miners of

the Eastern Townships. As for our President, we have a very kindly feeling for him

indeed in the Eastern Townships. He is one of our boys, and has been identified for

a great many years with us, and he has made a success of an enterprise whose success-

was doubtful when he took hold of it. He has made money for his company, and I

trust he is making a fairly good competence for himself. We like lo see him succeed

and he has the best wishes for himself and the mining interests of the Eastern Town-

ships of us all ! If you look at the exports of the Eastern Townships, you will find

that the mineral exports are among the most important, if not the most important of

all. We feel proud when we go outside to say that our resources are so varied as

they are. Mineral, agricultural, lumbering and others—we have them all, not depend^

ing upon one string to our bow. For we have very many strings ! After travelling
,

over the Dominion from West to East, you will find that there is no portion of our

country endowed with so many natural advantages and at the present moment so- i

solidly prosperous as the Eastern Townships. Our agriculture is prospering, our

mining industries are prospering. There may be an ebb and flow to this or that in-

dustry ; but in the main all are prosperous.

When I was in London, not very long ago, I was in company with two or three-
|

others from Montreal, and we occasionally went around among the barmaids. One day
\

a conundrum was propounded to us by one of these barmaids. She said : When is a.

virgin not a virgin ? We all gave it up, and the answer she gave us was : In nine i

cases out of ten ! (Laughter.) I

When you find an Eastern Townships man who is not thoroughly proud of the

Eastern Townships he is the one case in ten. We are all proud of the Eastern Town-

ships. It is a country large enough to receive all, and employ all, to say nothing of

giving a competency and prosperity lo all.

I have to thank you all again for the manner in which you have received the toast

of my health. I am the unworthy representative (No ! no !) in the Cabinet of the

Eastern Townships. I feel strong in the support your strength and support gives me.

I feel when I go to Ottawa that I have behind me the pulsation of the Eastern Town-
,

ships, and I hope I shall be true to the Eastern Townships. I try to be ; and if my
common sense does not fail me, I shall be so always. And you may be sure of this t

'

that I shall thoroughly, and truly and honestly represent the interests, and wishes and

aspirations of the Eastern Townships.

The genial host called upon his guests to fill their glasses to the brim and drink,

to the health and prosperity of one who was an important factor of the Association,

and of the Association's success, the Secretary.

Mr. B. T. a. BELL, in responding to the toast and the enthusiastic manner ia

which it had been received, briefly returned thanks.

Between the speeches, and later when the party adjourned to the spacious hall-

way, where an impromptu but highly successful concert was gaily held, songs and reci-

tations of a pathetic and sentimental, and tragic and comic order were given by Mr.

Geo. R. Smith, Mr. B. Marcuse, Mr. Gordon Rogers and Mr. H. ]. Williams, while

Mr. F. Grundy, Jr., proved himself a skilled and incomparable accompanist. It was I

a.m. when a very happy lot of gentlemen shook hands with their kind host and drove^

back merrily under the glittering stars to Sherbrooke and bed.

Sherbrooke and Thereabouts, with the Q. M. A.

By the Junior Reporter.

The Gog and Magog Hotel, Sherbrooke, does not cover as many arable town-

ships in its area as its name would imply ; but there is a great deal of room about it—

for improvement. Still, the morning pilgrim who comes in on the Shivering Express-

at 5 a.m., and tries to register his name in Egyptian italics with his numbed fingers,

will always find a nice new Early Rose potato for him to wipe his pen in, curled up-

with the ink and the blotting paper, calling cards and the matches, looking like a

cross between a porcupine and a target in the time of Robin Hood, with its stucco Of
dismembered pen nibs and forgotten toothpicks.

There are two balconies running around the hotel three quarters of the way, like-

a short belt that wont buckle around a fat man. The upper one is for flirtation, and

serves its purpose well ; and the lower one is for business, and pleasure of a les*^

romantic turn. The ground floor balcony is a nice retreat for a flat-chested man, pro-

vided he sits up close to the wall. He can .^it there and see the Postmaster wake up-

to hand out a letter in the Post Office opposite ; and he can hearken to the waterfall

below the bridge, and the clinking of the " ryes " in the bar behind him, while his-

feet stray off into the road and paralyze traffic.

Sweet little Lennoxville—the neatest village on the continent ! Shall we ever

forget the drive on that matchless morning through the rich and beautiful country

about delightful Sherbrooke, over that piece of perfect road that lies between the-

picturesque town and the village that has been made famous by its college ? Sweet

little Lennoxville ! indeed, with its broad clean street, its fine buildings of fresh-looking:

brick, its wholesome, healthy atmosphere, its beautiful entrances of perfect roadway

bordered by great willows, and its background of lovely hills and slopes and charming,

farms and valleys !

We drove through a land indescribably delightful and smiling—even in the

autumn time of sadness that is in itself most sweet
;
through the country of the St.

Francis and the Magog, the Massawippi and the Coaticooke rivers. Such a tangle of

tree-girt, willow-bound, shadowy streams, that seemed to run into each other and lie

in one another's bed, as it were, and then straighten out and loiter on as before.

"Mine? Yes, a mine ! Copper minel"

When you stand in the gravelled roadway by the office of the Manager of the-

Eustis Copper Mines at Capelton, and look about you, your eye rests and feasts upon

a veritable land of promise—but a land of promise that has given much already and

promises much more. Before you stretches a broad valley, green and glorious, that

rises as if leisurely until it terminates as if exultantly in a stretch of wooded hillside.

And across the valley, and- up and over the hill, passes a white line of road, like a path«

running out from Arcadia to the world !

Then, beyond you, rises abruptly a great hill—a hill that is a mountain, rugged

and most repellant in the hardness of its features. But it is a kindly old hill, after an j

for deep down beneath the rough surface of its breast, that has been pierced by shal^'

nearly two thousand feet deep, there is a treasure house of countless tons of pyritV

from which this old hill has been giving and from which it will give for many years.

The J. R. didn't go down this trip. But he sat on the verandah of the Club

House, where there were a good many sweet little things of different sorts (soda scones-

and nips of .scotch), and watched the procession pass by with its blue underclothes and

cheap-sale assortment of last year's stock of headgear. When they came back, there

was a sort of fagged, ragged, jagged, bagged-at-the-knees, curled-up-at-the-ankles look
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bout them : but it seemed that a little nip of something or other, taken quickly with

'le eyes shut, was a good cure for this.

We sat down to as fine and variegated and wholesome and merry a luncheon as

kcr graced a table with four sound legs ; and one of the many best parts of it was
lat there were no speeches. Every eligible jaw-wigi;!er had known in advance that

lis would be the case, and as a consequence no naturally fine appetites were impaired

y worrying over the smart things to be said, and everyone eat as he had never eaten

efore, and thought between bites how good Mrs. Blue had been. Poor Mrs. Blue's

us must have been burning an awful lot about that time ! It w as one of the bluest

ays, in the best sense of the word, we ever put in— blue sky, blue clothes, blue every-

ihere ; and Ge—rge R-r-r-r-rg-l-s S th, in his cerulean jeans and roundabout,
lew in frequently to have something, bless hini !

Long live John Blue ! So say we all of us I

There is a high school at Capehon that looks like something between a sun-burnt
ghlhouse and a north pole observatory. You see the kids come scampering out of
le port holes that are on the ground floor like the fire escapes of an Esquimaux
alace : and the solid, stolid, red-faced, telescopic old egg shell of education seems
lositively to smile down upon the youngsters in its grim way.

When a boy in this institution passes out of the part-first, ground-floor class, he
•ses higher—to the ne.\t floor—and keeps on rising and graduating until he slides up
Mo the tenth or twelfth stor}' and passes out on to the roof in all the glory of degrees
i!id diplomas and scholarships and heart failure. And then he takes wings and spreads
lem out and flies away.

The genial little gentleman who bosses the running of the trains of the Q.C. R.R.
ad placed a special train at our disposal, and we ran out in it on Friday, a jolly party,

n a bright morning that promised an even brighter day.

A stop at E^st Angus allowed us to see the works of the Royal Pulp and Paper
impany—works so extensive that they require two townships to locate in, as there is

vi extensive paper mill operated by the same company on the other side of the stream,
'aper ! paper I paper! of all sorts and conditions and sizes—paper in embryo, paper
1 its infancy, paper in its prime I The mills of the R. P. & P. Co. don't grind slowly,

ut they grind exceeding fine paper. Paper, sir? Well, rather !

Then we branched oft" for about five miles to Dudswell, and inspected the great
uarr)' of the Dominion Lime and .Marble Company. This quarry of limestone is a
ight to see. It is a great excavation, two or three hundred feet across either way,
nd one hundred and fifty feet deep. The perpendicular gray white wall would make
ae Sunlight soap advertising agent take to drink out of sheer envy ; while down below,
le workmen, quarrying, look like pigmies. The stone is loaded down there upon
mall cars, that come gliding up the incline to the tops of the kilns. At the base of
ae latter you can look in upon a glowing mass—and wish that you had in your yard
i home just half the hardwood they fire in there in a day. Then you can see the
ine drawn om from another doorway, irregularly shaped blocks—and there you are I

"here is one ton of lime for every ton of stone dumped upon the hot summit of the
iln.

When near Black Lake we made another stop and trudged away up a mountain

—

he highest in Canada, I think— and saw the chromic iron deposits ; and if the pro-
rietor's pockets are ever half so fiill of finances, on the head of his shipments, as those
tie pockets were of dumps, he can go out of the business.

II
Acres upon acres of serpentine, stretching far away, greeted our eyes at Thetford.

It's a case of mine, counter-mine, here, too ; but you want about four hands to count
hem all on ; and your feet have to be mates when you are walking around there,

his is the great asbestos region ; and Mr. H. J. Williams— the only Harry—toted us
iiout and showed us how it is all taken up out of the great big qu.nrries, and smashed
nd pulverized until it is all so soft and silky, you could turn a handspring on it with-
.it hurting anything but your feelings. Then, over the way, Mr. William King—long
,fe to him—coralled us all in his snug house and set 'em up in a fashion that I hope
>ill always \>e in style.

I don't know how it was. None of us should have been very hungry after the
xcellent luncheon we had lought to a finish on the train, on the way to Thetford.
iut all the same, we proved to the Honorable W. B. Ives that we were, when we sat

own to the admirable dinner on Friday evening, he li :d Mdden us to.

But all good things must have an ending—this article included—the dinner had,
nd so too had the variety show in which the inimitable G e R-r-r-g-l-s S h
listinguished himself and brought down the house with applause and laughter. And
t last we shook hands cordially with our incomparable host, and drove back under
be clear stars of a fine autumn night, and an impression that we had never had a
letter time before—even in our boyhood.

An Improved Rock Drill.

Messrs. R. G. Ross & Son, of Glasgow, .Scotland, have patented an improved
k drill. The drill is mounted on a tripod and fitted with the latest patent pneumatic
tomatic feed, whereby the screw feed is entirely dispensed with. The piston works
the cylinder of the drill proper to which the flexible tube is connected.
The tool is attached by a plunger to the pneumatic feed cylinder which is clamped

o a bracket connected to the tripod.

The tool is ready to start work when air is admitted to the cylinder by the thumb
-ock, the piston at once gets into rapid motion and simultaneously the air finds its way
•y a small channel to the outer end of the plunger in the feed cylinder, thereby press-
ng the drill up to its work with a steady and unvarying pres-sure. All the attendant
las to do is to turn the hand wheel steadily and somewhat quickly. When the drill
las penetrated i8 in. or so, the plunger has travelled out that distance ; the attendant
ihen slackens the clamp a little, pushes forward the feed cylinder till its outer end is
near the clamp, fixes it by a turn of the nut and the tool is ready for another 18 in. of
ravel. It will thus be seen ttiat holes 3 ft. deep can be bored by this tool with one

h of drill.

The tool is clamped to the upright stretcher bar by a simple bolt. One turn of
bolt enables the workman to raise or lower the tool, or to swivel it in any direction ;

Ddeed, the arrangement of clamps form a perfect universal joint. The principle of
he tool, we are informed, frees it from much of the tear and wear inseparable from
he rock drills hitherto in use and thus enables them to be made lighter and more

ble. This secures greater economy in working, as one man can shift a complete
and set it up at any new place without assistance. The tool is also made to work

hand and is, we understand, very effective in rock of a soft nature ; but in hard
it is desirable to use either stretcher bar or tripod, as may be found most

venient.

An Incident of Forty Years Ago. f
e*^^

The following is cliaf)ed from TfCe Sporting Times of London, and portrays an
actual incident. The/incident, h-l^irrvrr ,

\\'\ n"t "rniir nnr Mmv I^ imniri m mm r

^yhn hnra rond it hrlipyn, 01 i icm Deini Ll, C0l ulULlP7fe«it, in the early 50's, near a.

lit|tle town in Shasta County, California, named Muletown, where for awhile gold was
as easy to get out of the ground as whisky is to get from over a bar at New Denver
now. The roads leading from Muletown down through the valley of Sacramento
river were then, as they are yet, probably the dustiest in California, and to follow
behind a freight " outfit " for any considerable distance would certainly be a great
punishment. Although the incident occurred forty years ago, men of the mining_
camps are just as foolish to-day as they were then.

"WALK."

Up the dusty road from Denver town,

.
To where the mines their treasures hide.

The road is long, and mariy miles

The golden store and town divide.

Along this road one summer day
There toiled a tired man.
Begrimed with dust, the weary way
He cussed, as some folks can.

The stranger hailed a passing team
That slowly dragged its load along.

His hail raised up the teamster old,

And checked his merry song.

"Say, stranger. Wal, who-o-ap,
Ken I walk behind your load

A spell on this yer road ?
"

" Wal, no, yer can't walk, but git

Up on this seat and ride. Git up har.

"

" No-op, that ain't what I want

;

Fur its in yer dust, that's like a smudge
I want to trudge, for I desarve it."

" Wal, pard, I ain't no hog, and I don't

Own this road afore nor 'hind,

.So just git right in the dust and walk.
If that's the way yer 'clined.

Gee up ! ger 'lang," the driver said,

The creaking wain moved on amain.
The teamster heard the stranger talk.

As if two trudged behind his van ;
')

Yet looking back could only.spy
A single lonely man.
Yet heard the teamster words like these

Come from the dust as from a cloud.

For the weary traveller spoke his mind,
His thoughts he uttered loud.

And this the burden of his talk :

" Walk, now yer damn fool, walk,
Not the way yer went to Denver,
Walk , yer, walk.

Went to the mines and inade yer stake,

'NufT to take yer back to the state

Whar yer was born.
' Whar in hell's yer corn ?

Wal, walk, yer walk. '•

Dust in yer eyes, dust in yer nose,

Dust down yer throat, and thick

On yer clothes. Can't hardly talk, • . ;

I know it, but walk, yer walk.

What did yer do with all yer tin ?

Y-e-s, blew every cent of it in !
'

Got drunk—got sober—got drunk agin ?

Wal, walk, yer, just walk.

What did yer do ? What didn't yer do ?

' Why when you war thar yer gold dust flew.

Yer thought it war fine to keep opening wine,

Now walk, ' you son of a biscuit !
' walk.

Stop ter drink ! What ! ! Water ! ! !

Why, the water with you warn't anywhar',
It was wine— extra dry—oh ! you flew high,

Now walk, , , yer walk !

Chokes yer this dust? Wal, that 'aint the wust,
When yer git back to whar the diggings are,

No pick, no shovel, no pan. Wal, you're a healthy man^
So walk, yer—just walk."
" The fools don't all go to Denver town,
Nor do they all to the mines come down ;

Most of us all have in our day.

In some sort of shape, some kind of way.
Painted the town with the old stuff.

Dipped in stocks, made some bluff.

Mixed wines old and new,
Got caught in wedlock by a shrew,
Stayed out all night, tight.

Rolled home in the morning light,

With crumpled tie and torn clawhammer,
And woke up next morn with a ' katzenjammer,'
And walked, yes, us, how we walked?
Now don't try to yank every bun.
Don't try to have all the fun,

Don't think you know it all.

Don't think real estate won't fall.

Don't try to bluff on an ace,

Don't get stuck on a pretty face.

Don't believe every 'jay's ' talk,

For if you do

—

You can bet your sweet life you'll walk."
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MISCELLANEOUS NOTES.

The mining lands, plant and equipment, and other property of the Drury Nickel

Co. (Ltd.), in liquidation, will be sold in the White House, Sudbury, Ont., on Wed-

nesday, December next.

The shipments of coal from the Old Sydney colliery, Cape Breton, N.S., operated

by the General Mining Association (Ltd.), are greatly in excess of last year. For the

Tear ending ^oth Sept., 1893, the total output was 217,000 tons ;
daily average 852

Tons or I f6s tubs ; while for the same period this year the total output has been

246,'ooo tons ;
daily average 946 tons, or 1,408 tubs, an increase of 29,000 tons

Mr. Robert Robertson, for many years underground manager, is we believe, likely to

sever his connection with the colliery at an early date.

The H. H. Vivian Company, ownears of the Murray mine, near Sudbury is open-

ing up a new location about a mile south of the present works. Mr. H. Merry has

arrived from Swansea in connection with alterations to smelting plant.

The Crystal Cold Mining Co., lately incorporated, has started work with a strong

force under Mr. McConnell, on their property at Lake Wahnapitae, Ont.

We take the following from the report of the British Columbia Board of Trade

for i8od • The West Kootenay district has given further evidence of its richness, prin-

cipally in silver bearing ores. During 1893, 1,337 mining claims were -^ecofded and

1,167 transfers were made. Between December 12th, 1893, and May 3ijt, 1894,

c 1574 tons of ore were exported (chiefly from Slocan mines), to Swansea andWed
Stales the declared average value for customs purposes being $120 per ton. All the

Slocar^ mines have been discovered since 1891, and, with few exceptions, every mine

located there has improved as it has been developed, the veins becoming stronger as

they went deeper. In 1893 the mines gave employment to 225 men.

The Teffrey asbestos mine, at present operated by the Messrs. Boas of St. Hya-

cinthe. Que., has a force of 150 men working under the superintendence of Mr. B.

.Marcuse, and a large output is being made.

The Danville Slate Co. has about 100 men employed at its Danville quarry.

Clarence H. Dimock, of the Wentworth Gypsum Co., Windsor N. S. and J. B.

King, of the firm of J. B. King & Co., manufacturers of plaster. New York, visited

the new plaster quarries, owned hy Mr. Dimock, at Demoiselle Creek, this month.

The plaster from these quarries has been tested and proved a superior quahty. A new

wharf has been built at Gray's Island, Hillsboro', affording ample shipping facilities.

It is rumored that Mr. Dimock will build a plaster mill at the quarries next summer.

A branch line from the Salisbury & Harvey railway is now being built to the quarries.

The New Glasgow Iron, Coal and Railway Co. (Ltd.), has, we understand,

acquired from the Government of Newfoundland a 99 years' lease of a fine red hema-

tite deposit on Great Bell Island, Conception Bay. The ore body is extensive and

gives on analyses 55% of iron and 0.08 silica. Work has been commenced, and ten-

ders have been asked for the construction of an overhead tramway from the quarry to

shipping pier, a distance of about three-quarters of a mile. The ore will make a fine

mixture with the others from the company's mines in Pictou County.

The test well for oil that is being drilled by the Dominion Government at Atha-

Tjaska Landing, 90 miles from Fort Edmonton, is down 700 feet. No oil has yet been

struck, though gas is very plentiful, a second flow having just been tapped.

A prospector from Fort Edmonton, N.W.T., reports that 200 men are placer

mining within about 20 miles of that town, but with poor success, most of them aver-

aging only $1 per day. On the Peace river no gold at all is being taken out. On the

Mackenzie river, 1,000 miles north of Edmonton, 15 men are averagmg $10 a day.

Flour is 25c. a pound, sugar 50c., tobacco $1 a plug, and other articles equally as

high.

The coal shipments from the province of British Columbia for the month of Sep-

"tember were :— _
Tons.

New Vancouver Coal Mining and Land Co
Wellington Coal Co 21,062

Union Colliery Co 19,90°

Total 61,297

This shows an increase over the two previous months, the total for August being

<;4,0O9 tons, and for July 52,261 tons. The shipments from the colhenes of the New

Vancouver Coal Co. remain practically the same as in August, the difference being

only 30 tons. Wellington's ship uents show an increase of over 4,000 tons, and

Union's of about 2,500.

Anew seam of coal exceeding 9 ft. is reported to have been found at Anthradte,

N W T., on the mining property worked by the H. W. McNeill Co. (Ltd.) The

VVinnipeg Free Press is our authority for the statement that about 8,000 tons of this

<ompany's coal is now banked in Winnipeg, and that it will be retailed all winter for

$8.50 a ton, quite a drop from $10.50, last winter's price.

"Not many months ago," says a B. C. exchange, "there arrived at Nelson a

man who knew absolutely nothing of prospecting or mining, having worked for years,

as a railway mail clerk. For awhile he worked at mining on Toad mountain, then he

tried prospecting in the Slocan. He returned to Nelson this week a prospective

millionaire, having struck a claim on which is eight inches of solid gray copper and

antimonial silver ore, that runs over 1,200 ounces of silver to the ton. The discovery

was made on the 1st of September, and it is situate about a niile south-west of the

Dardanelles. The claim is named " Nil Desperandum," and the name of the locator

is D. R. McLean."

Dr. Heintzzerling, of Frankfort, Germany, has been sent out in the interests of

European capitalists, to examine and report on the well known Jeffrey asbestos mine,

at Danville, Que.

The exports of minerals from the Ottawa Consular district for the eight months

-ended 31st Augu-=t last, were : Phosphates, $8,830; mica, $9,414.89; mckel, $161.75.

It should, however, be pointed out that mica is shipped in considerable quantities, of

which the Consular agent has no record, inasmuch as where the value of the shipment

is less than $100, it is not necessary to secure a certified invoice.

A new discovery of free gold in the Township of Addington, Ont., is being rapidly

opened up by Ottawa capitalists, but before any machinery is put in, it has been

wisely determined to have a thorongh mill test, and a carload will, we believe, be

shipped shortly to the Oldham Gold Co., Oldham, N.S., for this purpose. The
samples shown the Review were rich in free gold.

We understand that the shipments of chromic iron from Black Lake have given

entire satisfaction to the American purchasers, who have increased their orders for

further supplies. A report reaches us that a German concern will take 3,000 tons at a

fair figure.

The Price of Silver.—The recent advance in silver, though not very great, is

very welcome to all classes of the community. There seems to be no doubt that it is

connected with a war loan to China which is being negotiate! in London. The de-

mand is entirely from that quarter and it is reasonable to think that there will be more

needed after a little as the China-Japan war is likely to be a long one. This, with

returning confidence in business circles and an improvement in the volume of general

trade, will give an impetus to the mining industry which it has long needed.

The Harvey Hill Copper Mines Sold—Dr. James Reid, Reedsdale, has

purchased from the Bank of Montreal, the well-known Harvey Hill copper mines,

Broughton, Que, the property of the Leeds Copper Co. Ltd., in liquidation. The
purchase consideration was $10,500 cash. The estate comprises 2,801 acres, freehold,

1,300 acres of mining rights, together with the plant, machinery, buildings, ore on

hand, etc. For many years, under various owners, this property has been worked,

extensively developed, and a large quantity of high grade copper ore taken out, but

owing to excessive capitalization and other causes, the mine has never been a success.

Dr. Reed hopes, by careful and economic exploitation, to make the property a remun-

erative investment. He certainly bought the property cheap enough.

The Spanish River Talc and Nickel Mining Co.—Anew company under

this designation is seeking incorporation under Ontario Statutes, for the purpose of

carrying on mining operations in the Township of May and elsewhere within the

district of Algoma. Head office : North Bay. Authorized capital, $96,000, in shares

of $100. The directors are : G. J. Bury, F. J. Lee, Henry Dreany, D. H. Barr, H.

Troop, D. Cameron, all of North Bay, and A. Sharp, Sault Ste. Marie.

American Development Co. (Ltd.) has been registered at Victoria, B.C., with

an authorized capital of $100,000, in shares of $100, and headquarters in the city of

Chicago, to carry on mining operations in British Columbia.

Mica Mining in the United States.*

By E. W. Parker.

Norik Caro/ma—Dvinng the latter part of November, 1893, the writer visited

the mica regions of North Carolina for the purpose of studying the methods employed

in mining the mica in that locality and the facilities afforded for placing it upon the

market. The time selected for the trip was unfortunate, for the region had just been

visited by heavy rains, and the mountain roads, bad at the best seasons, were in many

places almost impassable. With a good pair of horses, capable of making 10 miles

an hour on a good road, and in a light buckboard, with no other burden than the

writer and driver, two full days were occupied in travelling from .A.sheville to Bakers-

ville, a distance barely exceeding 50 miles. A number of places which it was desir-

able to visit could not be reached on account of the condition of the road, it being

necessary to keep to the county roads. Notwithstanding these disappointments, con-

siderable information was obtained, and the writer is indebted to Mr. G. D. Ray of

Burnsville, and Mr. G. L. Rorison, of Bakersville, for valuable assistance and various

courtesies extended. Mr. Ray owns one of the largest mines in the vicinity of Burns-

ville, besides doing considerable business in buying and shipping mica, when business

justifies it, but owing to low prices prevailing during 1893, his mine remained idle

and he did no other trading in mica. Mr. Rorison handles most of the mica shipped

from Bakersville. He attributes the unsatisfactory condition of the mica mining in-

dustry in that locality principally to the crude methods employed. There has been an

entire absence of enterprise in the way of adopting modern mining appliances, and

this, he claims, accounts for the limited product. In addition to this, there is the lack

of transportaiion facilities. The region is very mountainous and without railroads,

while the waggon roads for many months of the year are all but impassable. The

streams are without bridges and the larger ones much of the time past fording. The

beds of the smaller streams frequently form a part of the county road, especially ia

ascending and descending the heavy mountain grades. These portions of the " road
"

are naturally rough and very hard, both on the horses and vehicles. The nearest

railroad point from Bakersville is at Marion, distant about 40 miles. For a heavy-

team the time necessary for this journey is nearly four days, in fairly good seasons.

With these disadvantages it is not surprising that more capital has not been invested

in modern machinery, and that the crude methods of mining with which the industry

started still obtain. There is, however, some prospect of the extension of the Charles-

ston, Cincinnati and Chicago railroad from Marion to Johnson City, Tennessee, follow-

ing the grade of the North Toe river. This road, if constructed as at present contem-

plated, will pass within about two miles of Bakersville, and within five or six miles of

Burnsville. The lack of railroad transportation will then be supplied, and it would

be an easy matter to induce capital to invest in the necessary machinery to properly

develop the mica properties.
, ^ ,

The Mica Industry ofNew Hampshire—'^x . D. L. Stran, of Grafton Center, re-

ports the following in regard to the mica industry of New Hampshire :—
" Mica deposits exist and mica has been mined in the towns of Acworth, Alstead,

and Springfield, in Sullivan county; Wilmot and Danbury, Merrimack county; and in

Alexandria, Grafton, Orange, Dorchester, Groton and Wentworth, Grafton county.

These towns are located on a belt that runs in a northeast and southwest direction.

On this belt at various places, for a distance of 50 miles, are found veins of quartz,

feldspar and mica, interspersed with beryl, tourmaline, garnets, quartz, crystals, and

many other minerals. In the above-named towns no mica was produced in 1893, ex-

cept in the towns of Alexandria and Groton. In Alexandria work was commenced in

April, and continued until September at the deposit formerly owned by the Alexandria

Mica Company.
"This work was under the management of the American Mica Company, 01

Boston, Massachusetts. Large quantities of mica are here found, but a large percent-
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•age is of a poor quality. Ib the town of Groton the several companies were in opera-

tion and producing mica during the year 1893. The largest producer has> been the

Old Ruggies deposit, located in the town of Grafton. It was at this place that the

first mica was mined for commercial purposes in the United States, as far back as the

commencement of the present century.

"At first and for many years the work was carried on in a desultory way. About
the period of 1S40 there was an increased demand for this mineral, and more exten-

sive operations were carried on. About the year of i860 there was a greatly increased

demand, and from that time down to 1885, this deposit was in the full tide of pros-

perity. This property lieing owned by private parties, with their headquarters in

Boston, and they lor many years having a monopoly of the mica business, but little

could be ascertained of the output or its value. The large piles of waste mica that

can be seen at this deposit show the production to have been immense. Other
openings have been made at various places in this town by different parties, and some
have been \ery productive.

"The discovery of mica in North Carolina about the year 1867, and the large

production that followed caused a decline in prices, more especially for small and
medium sizes, and this finally closed most of the deposits for several years. When the

deposits of North Carolina began to decrease in their production, the mica business of

the United States found its level, and the industry gradually revived in New Hamp-
shire, and for several years good deposits carried on a remunerative business. About
1885 mica began to be imported from India, duty free, and later from the Dominion
of Canada. This tended to reduce prices, and production was again curtailed. The
large importation of 1892, before the McKinley tariff took effect (which placed an ad
valorem duly of 35 per cent, on mica), probably furnished this country with that

article for quite a period in advance of the consumption. During the early part of

1893, quite extensive plans were under consideration for mining mica in this State, but

the widespread business demoralization that followed, paralyzed the industry, and the

present outlook is not very encouraging for mining mica in this vicinity.

" The hills of this mica belt are fast being cleared of their forests, and in many
instances these denuded tracts are burned over, thus bringing into view new deposits,

some of which look very promising. When the business of the country assumes a

brighter aspect, with the increasing demand for mica it is expected that this section

will again come to the front with large productions."

Mr. S. .\. Mitchell, of Alslead, New Hampshire, states that the first mica mining
in that Slate w.as carried on by a Mr. Ruggies at Grafton, in Grafton county, but the

date of his operations is uncertain. Later, (about 1830 to 1835), Mr. James Bowers
commenced working mica deposits at .Ackworth, Sullivan county, and Alstead,

Cheshire county. These parlies supplied the trade of the United Stales for a number
of years. Mr. Bowers was succeeded by his son, who continued the business until

his death, working deposits in Alstead, Acworth and Orange, New Hampshire, and
in Norlh Carolina. He was in his turn succeeded by his son, who worked
the North Carolina mines, and by Mr. Mitchell, who worked the New Hamp-
shire properties. Meanwhile other parties were working other mines in New
Hampshire at different periods and with varying success. Mr. Mitchell states that the

mica-bearing belt extends from Cheshire county in a north-easterly direction through
Sullivan and Grafton counties. The deposits are overlain with micaceous slate or

schist, sometimes approaching hornblende slate. This has been ruptured, and seams
of granite, sometimes rich in mica, occur in the overlying rock. Tourmalines, beryl,

and other crystals are associated with the mica. According to Mr. Mitchell, the

sheets of mica are more numerous in the New Hampshire veins than in the North
Carolina deposits, but are not as perfect. He attributes this difference in quality to

more violent disturbances, which not only affected ihe crystals directly by pressure and
distortion, but opened seams in the rock which exposed the deposits to the action of

water and changes of temperature.

Alabama— .Mr. J. B. Merrill, of Edwardsville, Alabama, reports a production of

$I,000 worth of rough mica in that Slate during 1893. ^If- Merrill states that it is

X)nly very recently that the mica deposits of Alabama have been receiving proper at-

tention, or that efforts made to develop theui gave promise of successful results. He
claims that the mica is of excellent quality, and that the lands are being taken up by
parties interested in obtaining good merchantable mica. A writer in the Chattanooga
Tradesmin gives the following account of the mica deposits in Alabama :

—

" The occurrence of mica in .Alabama, in crystals I irge enough to make merchant-
able sheets, was discovered and considerable prospect work done several years since.

Attention was first attracted to the occurrence of mica by some prehistoric workings,
considerable in extent, and very ancient, large oak trees from 15 to 18 inches through
having grown on the dumps and in the pits since they were abandoned.

" The location of these granite veins bearing mica is in the extreme southern por-
tion of Cleburn county, east of the Tallapoosa river, and also in the extreme northern
portion of Randolph county. The district from which merchantable mica can be
mined, covers about fifteen or sixteen square miles, being about five miles in length
from northeast to southwest and three in width. On one property there appear as

many as 11 distinct veins carrying mica, which outcrop parallel with each other at ir-

regular intervals for half a mile, and a shaft sunk 80 feet cross-cut four of these, the
narrowest of which was four feet. The strike of the veins is in a course slightly east

of north to south of west, and the outcrop can be easily traced across 600 acres, show-
ing great continuity in length. The dip is irregular, at an angle of about 20° to 25°

towards the southeast. E^cti vein is distinct and separated from the next in rotation
by strata of decomposed feldspar and kaolin clay.

"A tew years ago considerable activity was manifested in the mica mines, and the
prospect work previously mentioned was then performed ; but the imported Indian
mica was placed on the Eastern market at so low a price for the better grade used in

stoves and furnaces that, although slightly inferior in transparency to the North Caro-
lina, and the best of the Alabama mica, the miners in both of those .States became
discouraged, and all the Alabama mines, as well as some in North Carolina, were shut
down, and remained idle until quite recently. In North Carolina, as well as Alabama,
the mica mines are remote from railroad transportation, and the work has been
crudely done, but the transparency of the mica and the sizes in which it can be cut,

promises to bring it into demand in the future, and with an increased demand and
steady market, the one great drawback of distance will, it is believed, be overcome.

The production of North Carolina in 1884, from only a few mines, reached
$180,000 in value, and demonstrates what the possibilities are in the future for the
Southern mines with an increased demand and steady market for the product. The
work in Alabama has only been shallow, up to the present time, but crystals which
produced 7 per cent, of first grade sheets of cut mica have been mined. ' As depth is

attained the rust, stains, and flaws in the sheets become scarcer and the transparency
consequently improves, so that in the near future it is possible that Alabama mica will

be in as great demand as any on the market. The superficial area of the district

being limited to the size before mentioned, is an incentive to the owners of property to
develop it in a systematic and thorough manner, instead of following the crude system
of a few years since. When this is done the value of the Alabama mines will be
demonstrated more fully than to day, and it will be possible to estimate with some
degree of accuracy the quantity of mica in sight and the probable yield of the district.

But this will always be somewhat speculative, because all the mines are pockety ; in

other words, although the veins are regular in their occurrence and dip, yet the mica
crystals are found in irregular bunches in the veins, especially where a vein swells and
in offshoots.

" On all the mica properties there is a large quantity of refuse on the dumps
which would be of value for electrical purposes, but which, because of the lack of rail-

road transpoitation is not at present utilized, although pronounced by experts superior

to the Canadian mica.

"There is a good prospect, though, as soon as the present panicky conditions

pass away, that a railroad, and maybe two, will be built into this section of Alabama.
One of these is projected and partially graded from Tallapoosa, Georgia, southward to

connect Roanoke, in the southern portion of Randolph county, with the East Alabama
railroad, and the other is projected from Anniston, Alabama, southeastward to Bruns-
wick Georgia, or, rather, to be more particular, from Sheffield, at deep water on the Ten-
nessee river, to Lagrange, Georgia, and thence to Brunswick."

Connecticut—Mr. S. L. Wilson, of New Milford, Connecticut, was the only pro-
ducer of mica in that State during 1893. His production amounted to two tons of
rough mica, which was sold to an electrical company, by whom it was cut and split for

market. The mine is not worked for mica alone, but also for feldspar, golden beryl^

aquamarine, and garnets.

Nevada—During 1893, 300 pounds of uncut mica were shipped from the Czarina-

mine, near Rioville, Nevada. All of this was sent to flamburg, Germany, to be cut.

In February, 1894, 200 pounds were shipped to Hamburg and 300 pounds to Syra-
cuse, New York. In April, 1894, 1,000 pounds were shipped to Syracuse. All of
this was cleaned of waste, so far as practicable, and was supposed to cut from two liy

three inches to eight by ten inches, a good portion of it being estimated to cut about
three by five inches. No returns had been received by the shipper, Mr. Daniel
Bouelli, up to the time of making his report. In addition to the Czarina mine, Mr.
Bouelli has other claims, chief among which are the Pioneer and Princess mines. la
his report to the Survey, Mr. Bouelli, says :

"The mica mines, of which the Pioneer and Princess are among the best, (there
being someother smaller deposits) were discovered by me about twenty years ago.

They are situated in the Virgin range in the St. Tnomas mirjing district, Lincoln
county, Nevada. The Pioneer is ab iut fifteen miles slightly north of east from Rio-
ville, which is at the head of steam nivigation on the Colorado river, at its confluence
with the Rio Virgin. The Princess is about I mile northeast from the Pioneer. The
Pioneer group is at an altitude of 5,000 feet, near springs and accessible to waggons.
About $5oo has been expended in development work, and the probability is that
$I,ODO worth of work is needed to strike the mica below the influence of surface dis-

locations. The mici oicurs in hard, glassy quartz rock, of which there is an outcrop
200 feet wide and 600 feet long. The surrounding rocks are systematic gneiss and
granular schists.

" The Princess is a smaller reef of white quartz, with solid mica, better laminated,
surrounded by dark-colored tourmaline bearing rocks, gneissoid graduating into-

syenite. Hornblende and biotite abound and pyrite and other associations of tin are
at hand. These claims have been worked very little of late years.

"The Czarina was discovered and located in May, 1891. On this claim there is

now a shaft on an incline following the dip of the mica 27 feet. This was found un-
safe and another shaft of 35 feet is now directly over the point towards which the dip-

of the mica seam leads, and will be sunk vertically until the surface crush of the in-

closing rocks is penetrated and the crystals show no breaks. Here also the mica
occurs in and along the side of a heavy outcrop of white quartz in a country rock of
gneiss, carrying; various characteristic minerals. The muscovite or white mica seems
to follow the division plane of the stratification, along the line or axis of the uplift or

rock fold. This line runs north and south, slightly east of north of the main trend of
the range, thus running into Arizona a few miles north of Rioville. In fact, the mica
belt forms the boundary line between Nevada and Arizona for about 50 miles. The
mica, mostly small, is aba idant, but mirketable sizes are rare and not to be had with-
out a good deal of hard work."

Iinports~\n Octob;r, 1893, mica was placed on the dutiable list by tho new
tariff, with a duty of 35 p;r cent, ad valorem. It had previously been imported free.

The imports for the year, especially before the law went into effect, were exceptionally^

heavy—more than double the value of the imports in any previous year. This un-
doubtedly provided for an accumulation of stock beyond immediate needs.

Engineering Instruments and their Calibration.*

By Prof. D. S. Capper, M.A., King's College, London.

The value of laboratory training to an engineer is now everywhere recognized. It

gives him facility in designing and making accurate scientific experiments, and, above
all, it trains his judgment, md that faculty most essential to an engineer, his common
sense, so that he may soundly interpret his results. Many valuable engineering data
are lost, or vitiated by false assumptions as to the accuracy of the observations upon
which they depend. One frequent source of such error is a too ready reliance upon
the accuracy of the instruments employed.

There are two sorts of experi-nent which enter very laegely into engineering work
of all kinds, and which specially exemplify the advantages of laboratory experience,
viz: Testing engines and motors, and the strength of materials. In testing materi-
als there are two instruments whose accuracy limits the accuracy of the resulting obser-
vations—the testing machine, which applies and records the load, and (where elastic

extensions are required) some form of extensometer for measuring the resulting strain.

Ordinary specification tests involve the accuracy of the machine alone, and may be re-

lied on with any first rate machine to 0-5 per cent., which is sufficient for all practical

purposes where the ordinary factors of safety are employed. But where determina-
tions of the resilience or modulus of a material are wanted, some more exact knowledge
of the limits within which the machine may be trusted are required. The more im-
portant possible sources of error are three in number : First, errors due to leverage ;.

second, errors produced by friction; and third, errors in reading the position of the
jockey weight. The actual value of these errors varies with different machines, as
does the ease with which they can be determined.

With regard to testing machiries, it will generally be sufficient for practical pur-
poses if an accuracy of i per cent, is insured in the limit of elasticity and breaking load
values. If the modulus is required, the second significant figure is of importance.
Beyond that figure it is unnecessary to go for practical work, as two pieces of the same
material may differ by a greater amount than that in the value of their "moduli," and
it would, therefore, be unsafe to rely upon a greater uniformity for constructive pur-
poses. For purposes of calibration, machines divide themselves into two classes, ver-
tical and horizontal.

"Abstract of a paper read before the British Association, Oxford.
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Horizontal machines require more knife edges than vertical, and the weight of

grip and connections between the last knife edge and the specimen must be borne on

rollers or other " frictionless " bearings. The calibration is rendered difficult by the

fact that to apply dead loads (the only satisfactory method) a bellcrank lever must be

interposed between the load and machine. Friction, on this lever, therefore vitiates

calibration to some small extent. The maximum error will, however, be obtained in

this manner.
i j j •

Vertical machines have usually but one knife edge between steelyard and speci-

men, and a dead load can be applied direct with but little trouble, for at all events sin

appreciable portion of the total range.
c u

The accuracy of load reading will depend largely upon the proportions of the

machine and upon the size of the jockey weight. In English vertical machines the

load is usually measured by a I or 2 ton jockey weight. In horizontal machines of the

accuracy ...i.. ..— , •- , u f »

a 100 ton vertical machine with a lOO inch steel yard, and a jockey weight ot I ton,

o-oi inch error in the placing or adjustment of the jockey index will cause an error of

22>^lb in the reading, and a possible error Jof 45n) over a range. With a variable

jockey weight this source of error can be made as small as you please.

Vertical machines have been cahbrated, but, as far as the author can discover, no

published results exist of the accuracy actually obtained. Horizontal machines have

also been calibrated for some portion of their range. The author has recentfy cali-

brated his own machine (so.ooolb) at King's College, up to the point where the stress

relieved the weight on the bearings of the grips, and so reduced the friction to that

upon the knife edges alone. The apparatus used, as being ready to hand, consisted of

the torsion wheels belonging to the machine, to which ball bearings and a knife edge

were fitted for the purpose. This was found to answer very well for low, although,

of course, unsuitable for heavy loads. Dead loads were attached to the rim of these

wheels, and then balanced on the steelyard of the machine. Varying jockey weights

were employed, so that measurements were taken at intervals along the whole length

of the steelyard. Up to the point where the ball bearings failed there was an error,

whose maximum value, including friction in the wheel bearings, was 24lb. There was

no noticeable upward tendency of this error, but fluctuations were observed between

8 and 1 81b.
, , , a

To test the sensitiveness of the machine at higher loads, a test bar was inserted,

and loads varying in value up to 20,ooon> total load applied. The extra load required

to move the steelyard from its central position was then measured by placing weights

of o-llt) each on its outer end. The amounts required to produce the first visible drop

were as follows :
—

At 5,oooll) total load, 61h additional load.

At lo.ooott) " 711'

At i5,oooIb " 7'5n> "
"

At 20,oooll> " S'Slb
"

To test sensitiveness at starting, when all the friction due to the weight of the

jaws, etc., was present, a silk thread was attached to the grips, and it was found that

a thread which broke under a load of 7781b sufficed to move the steelyard from its

zero position against the stops. If we remember, therefore, that when taken over a

range this error will, in many cases, disappear, and always be reduced, and that with

a variable jockey weight (even if it is not less than 5olb in weight) the load can be ac-

curately read to lit), we are fairly entitled to assume that in such a horizontal machine

the maximum error is below 251b.

On a 10 inch steel bar, ^ inch in diameter, 251b total load would produce an ex-

tension of under -^Iss inch, which would only affect the modulus in the third figure.

A similar cast iron specimen would extend ^i^iy inch under this load. In the vertical

machine, with a maximum possible error of reading of 451b over a range and similar

steel test bar, an error in the extension of inch, and on a cast iron YT^ity ,
mch,

would result. This would still leave the second figure accurate in the modulus if the

average of a sufficient number of ranges were taken. To get an accuracy equal to that

from a variable jockey weight, a test bar with larger area of section is needed. To

ensure fcertainly in the second significant figure in the modulus, measurements of ex-

tension must be true to ^^^-^ inch, so that either of the above cases is well beyond

this limit. Extensometres must' be accurate, therefore, to this amount, and in order to

insure this must be supported entirely independently of the machine—must, in fact, be

self-contained on the test bar.

The instrument designed by Frofessor Kennedy is true to Ttjiuu >nch, and if pro-

perly adjusted is entirely free from backlash. It can be readily calibrated by direct

application to a micrometer, and is specially designed for ordinary laboratory use.

The beautiful extensometers designed by Professor Bauschinger and Professor Unwin,

will be read to 1,^1-^-^ inch, and are, therefore, more adapted for scientific work where

special precautions can be takeu. Professor Ewing has also lately designed a beauti-

fully simple apparatus which will read accurately to ssl-^s '"ch, and supplies its own

means of calibration against a micrometer screw. He has kindly consented to exhibit

it, to those who are interested in its construction, at the end of this paper.

With these latter instruments, if the necessary precautions have been taken, the

testing machine previously calibrated, or the jockey weight or sectional area of test bar

adjusted so as to render its errors negligible, it is possible to approximate closely to

the third figure of the modulus. No uniform calibration of these instruments has,

however, ever been attempted, and it is at least possible that the want of consistency

in published values of moduli, etc., by different observers may, in some part, be due

to such absence of uniform standard calibration. In bending experiments a possible

error, such as above indicated in the testing machine, has a more serious eflfect.

The length between supports of the beam, or its sectional area, requires to be

proportioned to the known error of the machine. For example, an error in the load

of 45tt) would, on a beam 20 inches between supports, and 2 inches by 3 inches sec-

tional area, cause an extension of i-s^xiT! 'nch on a steel beam at the, outer fibre, and

on a cast iron beam of ^^jV^j inch. It is possible that neglect of this fact may have

caused some of the discrepancies which have occurred in published beam experiments.

It is advisable, where small sections or long beams are to be tested, to use a separate

and more sensitive machine.

When we turn to engine trials the possible sources of error are more numerous.

In making up a heat balance for an engine, we have, on the one side of the account,

fuel used. The measurement of fuel, being a, weight measuremeti|, c^n b? extremely

accurately made except for the fact that a certain amount of difference may occur be-

tween the state of the fires at the beginning and end of (the, trial. This, error can

readily be reduced to less than per cent, by suitably lengtheming the. duration of the

trial. The calorific value and heat constant can be determined, with equal precision.

On the other side of the account are quantities of heat expended in power, and. second,

quantities of heat rejected in exhaust and up the chimney. In a. condensing engine,

these last (heat rejected) can be measured very closely, also, as they depend upon

weight and temperature measurements. If the thermometers are corrected by a single

Gay-Lussac correction, the exhaust rejection can be determined to less than Yi per

cent. It is now possible to measure flue temperatures by a Callendar pyrometer to the

T^^^th of a degree, and, by taking sufficient samples of blue gases and subjecting thpm,

to chemical analysis, the heat rejected can be measured to about Yz to I per cent.

Radiation losses are generally determined -by the method of differences, but can be

found very exactly by special experiment. As their total value should not exceed a

small percentage of the heat expenditure, a very approximate determination will suffice

to render the final result true to Yz W cent.

The power measurement is usually made by means of indicators, the original

steam pressure being made by means of gauges. A well made gauge may be and re-

main accurate to lib for a long period, but errors of 31b to 8Ib are not infrequent, and

it is probable that considerable alterations take place after undue healing or subjection

to shocks. Periodical calibration of gauges is therefore advisable. The types of indi-

cator in general use are so well known that any description of them will be unnecessary.

It will suffice to point out that the essential principle upon which they all depend is

multiplication by some form of linkwork of the extensions and compressions of a spiral

spring under variations of pressure. All engineers know that such an instrument can-

not give absolutely accurate indications of pressure when used under varying conditions

of temperature, etc. The more important sources of error are as follows: I. The
scale of the spring is sensibly different when hot and cold. Upon this point some ia-

teresting experiments were made recently in the laboratories of Sibley College,

America, and the results embodied in a paper read before the American .Society of

Mechanical Engineers last December, by Messrs. Carpenter, Marks and Barraclough.

They found that the average difference between hot and cold tests of the same spring

was about 3 '6 per cent. 2. The effects of pencil and piston friction, inertia of cord,

etc., have been investigated by Professor Osborne Reynolds. 3. The errors due to

inaccuracy in length of levers, etc., all of which may occur, and tend to vitiate the in-

dicator readings.

Many of these errors do not aff"ect the mean pressure readings to more than % per
j

cent. ; most of them may be corrected by suitably adjusting the spring scale. ThiB'!

scale error frequently reaches 4 to 5 per cent, of the total indicated power, and, as

there seems little possibility of avoiding it altogether by improved manufacture, it is of

great importance that, where closer accuracy is required, the indicators should be cali-

brated and a suitable correction introduced.

With the object of investigating how far such calibration and correction is practi-

cally possible, the author has recently devised and erected an apparatus in his labora-

tory at King's College for directly testing indicators and gauges under steam against a

column of mercury. By this means pressures up to I Sotb per square inch can be

measured with an accuracy of Y^ inch of mercury. With this apparatus he has made

a large number of experiments on different indicators, and has found the following

practical points clearly demonstrated :

—

1. Tests to be of value must be made at the same temperature at which the dia-

gram is taken. In other words, the error of the indicator can only be determined at

any pressure by heating the indicator to the same temperature that it would be subjected

to at that pressure in actual use. For this purpose the most convenient method is to

test the indicator under steam, and the conditions must then be closely identical witk

those it would be under when used in a steam engine. For indicators for use on gas

and oil engines this condition is more difficult to attain. It is certain that in very many
cases the temperature to which the spring is subjected, when attached to a gas engine

cylinder, is very far below the temperature of explosion. It is probable that the indi-

cator cylinder is filled with a cushion of combustion products, and that the flame never

actually enters it. Under these conditions .it is not easy to determine what is the

correct temperature at which it should be tested. It is at any rate more accurate to

correct under steam than cold; it would be still better to test under heated com.pressed,

air, in the manner advocated by Prof. Witz, of Lille.

2. A second condition is that spring and indicator must be tested together. This

will be obvious. A small difference in the adjustment of the same spring to two indi-

cator pistons will make a considerable alteration in the piston triction and resulting

error.

3. A third point is that many springs which will give closely accurate results if

used over a small range of pressure will have very large errors over a wider range. As
the result of these experiments, the author has found that most springs cannot safely be

used over the full range usually assigned to them. It is better to limit the height of

the diagram in all cases to less than 2 inches. The actual range which each indicator

and spring will accurately cover can only be determined by individual experiment.

Many will little exceed a diagram \ Y inch high without serious errors.

4. Blacklash or lag exists to a greater or less extent in most indicators. It is

wellnigh impossible to avoid it, even with the very perfect appliances now used in

their manufacture. It is due to a variety of causes. Many indicators, which show

httle or none up to i inch height of diagram, have a very appreciable amount above

that point. This is probably due to side thrusts from the springs, and consequerit

friction upon piston and rod. Undue pressure upon the pencil naturally magnifies this

source of error. In general, the fewer and more rigid the links, the less will be the

tendency to backlash, other things being equal. Where much backlash occurs, it will

( To be continue 1.

)

JEFFREY STEEL CABLE CONVEYORS, CONSTRUCTION

For Handling Coal, Ores, Chemicals, Refuse, Etc.

Also Manufacture

CHAIN

ELEVATORS
AND

CONVEYORS

The JEFFREY MFG. COMPANY, Columbus, 0.

Also, 163 WASHINGTON STREET, NEW YORK.



CON D ITIONS
OF

Jbtaining Government Drill to Explore Mines

or Mineral Lands.

Owners or lessees of mines or mineral lands

In Ontario may procure the use of a Government

iamond Drill, subject to the provisions of the

ules and Regulations relating thereto, upon

iving a bond for payment to the Treasurer of

e Province, of costs and charges for (i) freight

:o location, (2) working expenses of drill, includ-

ig labor, fuel and water, (3) loss or breakage of

its, core lifters and core shells, (4) wear or loss

f diamonds, (5) other repairs of breakages and

ear and tear of machinery at a rate per month

be estimated, and (6) an additional charge of

^50 per month after the mine or land has been

shown, through use of the drill, to be a valuable

-u mineral property.

Of the aggregate of costs and charges above

umerated, excepting the sixth item, forty per

nt. will be borne by the Bureau of Mines in

1894, thirty-five per cent, in 1895, thirty per

nt. in 1896, and twenty-five per cent, in each

ig^Jyear thereafter until the end of 1900. All

accounts payable monthly.

For Rules and Regulations t'n extenso govern-

ing the use by companies and mine owners of

Diamond Drills, or other information referring

;o their employment, application may be made

;o Archib.^ld Blue, Director of the Bureau of

Mines, Toronto.

A. S. HARDY,
Commissioner of Crown Lands.

Toronto, October 17, 1894.

W. PELLEW-HARYEY, F.C.S.

Mining, Analytical & Assay Work undertaken

Information concerning the Mining Industry

and Mines of British Columbia given.

ASSAY AND MINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!!
Wanted at Good Shipping: Points

Write with copy of analysis and state what

quantities you can deliver this season.

ALFRED BOYD,
X WELLINGTON ST. EAST, TORONTO.

The CAITADIAIT MIITEEAL WOOL CO. Ltd.

Pipe and Boiler
COVERINGS.

122 BAY STREET, TJRONTO

LAMKIN PATENT
STEAM
PACKINGS.

ASBESTOS GOODS OF EVE^iY DESCRIPTION.

MIXING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per

acre, and south of it, $2 to $1.50, according to distance

from railway.

Rent of locations first year 60c. to $1 per acre, and
subsequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent, of

value at pit's mouth less cost of labor and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'
Act, 1892), until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

Toronto, May 25th, 1894.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford's Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for
one dollar, the regular subscriptiou price, and in addition
to send each subscriber fifty-two complete novels during
the twelve months ; one each week.
Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers.
Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad on. Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford's Magazine,
one year. Your first copy of .the magazine, and your
first number of the fifty-two novels (one each week) which
V'ou are to receive during the year will be sent you by re
turn mail. Remit by P. O. Order, registered letter or
express.

Address :

STAFFORD PUBLISHING CO.

Publishers of

Stafford's Magazine,

New York, N.Y.P. O. Box 2264.
Plea mention this paper.

KEEP YOUR BOILER TUBES GLEAN AND SAVE YOUR FUEL.

Cuts the Scale,

Carries all

Accumulations

Norward.

in "

Cleans the Tube

in one

Operation.

Reliance Works, 112 Queen Street, MONTREAL, QUEBEC

CHEMICAL AND AS8AY APPARATUS
AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.
AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of

BECKERS SONS, ROTTERDAM.

Baker & Adamson's C. P. Acids and Chemicals, Brown's Portable Assay Furnace,
Hoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory

Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-
ian Glassware

;
Royal Berlin and Meissen Porcelain

Platinum wire, Foil, Crucibles and Dishes,

Swedish and Rhenish Filter Paper.

380, 382, 384, and 386 St. Paul Street, MONTREAL

»



IN PREPARATION. TO BE ISSUED IN JANUARY, 1895J

. . . 5th ANNUAL NUMBER . . .

FIFTH YEAR. JWining, Bngineenng .

Iron and Steel Trades

Gonnpanies JWanual .

.

EDITED AND PUBLISHED BY

B. T. A. BELL, Editor of the Canadian fining Eevie'w,

Secretary General Mining Association of the Province of Quebec, Honorary Secretary the Mining Society of Nova Scotia,

Secretary Ontario Mining Institute.

FOR 1895.

This, the Fifth Edition of the Manual, will contain a careful

digest of information, compiled up to date, respecting the history;

organization and operations of all Canadian Mining and Quarry-

ing Companies, Blast Furnaces, Rolling Mills, Iron and Steel

Works, also of all the Rod Mills, Wire Mills, Cut Nail and Horse

Nail Works, Car Axle Works, Car Wheel Works, Car Builders,

Locomotive Works, Cast and Wrot Iron Pipe Works and Bridge

Engineering Establishments.

/n one Volume—600 Pages ; Cloth ; Royal Octauo.



MINING REGULATIONS
i

TO GOVERN THE DISPOSAL OF

Dominion Lands Containing Minerals other than Coal.

HESE REGULATIONS shall be applicable to all Dominion Lands, excepting

— ^P- those situated in the Province of British Columbia, containing g(5d, silver cin-

labar, lead, tin, copper, petroleum, iron or other mineral deposits of economic value,

nth the exception of coal.

Any person may explore vacant Dominion Lands, not appropriated or reserved

y Government for other purposes, and may search therein either by surface or sub-

?rranean prospecting for mineral deposits, with a view to obtaining under the

Regulations a mining location for the same, but no mining location or mining claim

hall be granted until the discovery of the vein, lode or deposit of mineral or metal

^ithin the limits of the location or claim.

QUARTZ MINING.

A location for mining, except for iron, on veins, lodes or ledges of

{oartz or other rock in place, shall not exceed 1,500 feet in length and 600 feet in

weadth. Its surface boundary shall be four straight lines, the opposite sides of which

ihall be parallel, except where prior locations would prevent, in which case it may be

€sttch a shape as may be approved of by the Superintendent of Mining.

n

Any person having discovered a mineral deposit may obtain a mining location

herefor, in the manner set forth in the Regulations which provides for the char-

ier of the survey and the marks necessary to designate the location an the

^ound.:or!

"

When the location has been marked conformably to the requirements of the

iITj Regulations, the claimant shall within sixty days thereafter, file with the local agent

in the Dominion Land Office for the district in which the location is situated, a

4, declaration or oath setting forth the circumstances of his discovery, and describing, as^ nearly as may be, the locality and dimensions of the claim marked out by him as

aforesaid ; and shall, along with such declaration, pay to the said agent an entry fee

of FIVE DOLLARS. The agent's receipt for such fee will be the claimant's

authority to enter into possession of the location applied for.

At any time before the expiration of FIVE years from the date of his obtaining

the agent's receipt it shall be open to the claimant to purchase the location on

filing with the local agent proof that he has expended not less than FIVE
HUNDRED DOLLARS in actual mining operations on the same ; but the claim-

ant is required, before the expiration of each of the five years, to prove that he

has performed not less than ONE HUNDRED DOLLARS' worth of labour during

the year in the actual development of his claim, and at the same time obtain a

renewal of his location receipt, for which he is required to pay a fee of FIVE
DOLLARS.

The price to be paid for a mining location shall be at the rate of FIVE
DOLLARS PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the

«nrvey of the same.

No more than one mining location shall be granted to any individual claimant

npon the same lode or vein.

IRON.

The Minister of the Interior may grant a location for the mining of iron

not exceeding 160 acres in area which shall be bounded by north and

south and east and west lines astronomically, and its breadth shall equal it in

length. Provided that should any person making an application purporting to be

for the purpose of mining iron thus obtain, whether in good faith or fradulently,

possession of a valuable mineral deposit other than iron, his right in such deposit shall

be restricted to the area prescribed by the Regulations for other minerals, and the

rest of the location shall revert to the Crown for such disposition as the Minister

may direct.

The Regulations also provide for the manner in which stone quarries may be

acquired.

PLACER MINING.

The Regulations laid down in respect to quartz mining shall be applicable to

placer mining as far as they relate to entries, entry fees, assignments, marking of

localities, agents' receipts, and generally where they can be applied.

The nature and size of placer mining claims are provided for in the Regulations,

including bar, dry, bench creek or hill diggings, and the rights and duties OF

MINERS are fully set forth.

The Regulations apply also to

BED-ROCK FLUMES, DRAINAGE OF MINES AND DITCHES.

The GENERAL PROVISIONS of the Regulations include the interpretation of ex

pressions used therein ; how disputes shall be heard and adjudicated upon ; under

what circumstances miners shall be entitled to absent themselves from their locations

or diggings, etc., etc.

THE SCHEDULE OF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as :

" Application and affidavit of discoverer of quartz mine." " Receipt for fee paid by

applicant for mining location." " Receipt for fee on extension of time for purchase of

a mining location." " Patent of a mining location." " Certificate of the assignment

of a mining location. ' " Application for grant for placer mining and affidavit of

applicant." " Grant for placer mining." " Certificate of the assignment of a placer

mining claim." "Grant to a bed rock flume company." "Grant for drainage."

" Grant of right to divert water and construct ditches."

Since the publication, in 1884, of the Mining Regulations to govern the disposal

of Dominion Mineral Lands the same have been carefully and thoroughly revised with

a view to ensure ample protection to the public interests, and at the same time to

encourage the prospector and miner in order that the mineral resources may be made

valuable by development.

Copies of the Regulations may be obtained upon application to

THE DePAKTMENT OF INTERIOR.

A. M. BUEQESS,
Deputy Minister of the Interior.



PROVINCE OF NOVA SCOTIA.

leases for Ines of Bold, Silver, Coal, Iron, Copper, Lead, Tin

PRECIOUS STONES.

TITLES GIVEN DIBECT FROM THE CBOWN, ROYALTIES AND RENTALS MODERATE.
|

GOLD AND SILVER.

Under the provisions of chap. I, Acts of 1 802, of Mines and Minerals, Licenses

are issued for prospecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid olT in s-reas of 150 by 250 feet, any number of which up to one

humlred cm be included in one License, provided that the length of the block does

nf^t exceed twice its width. The cost is 50 cents per area. Leases of any number of

^reas are graiiled for a term of 40 years at $2.00 per area. These leases are forfeitable

if nui worked, but advantage can l)e taken of a recent Act by which on payment of 50

cents annually for e.-»ch area contained in the lease it becomes non-forfeital)le if the

labor t)e nol-performeil.

Licenses are i>sue<l to nwiu rs of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gol4l

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the CommissioiM^

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday^,

when the hours are from 10 to I. Licenses are issued in the order of applicatioDi

according to priority. If a person discovers Gold in any part of the Province, he map
stake out the boundaries of the areas he desires to obtain, and thk gives him one week-

and twenty-four hours for every 1$ miles from Halifax in whick to make application a>

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than (jold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

cost for the firsi year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

The unusually generous conditions nnder which the Government of Nova Scotia^

grants its minerals have introduced many outside capitalists, who have always stated-

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit

Lead, two cents upon every unit; Iron, five cents on every ton; Tin and Precious-

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, andt

varies in width from 10 to 40 miles, and embraces an area of over three thousand'

miles, and is traversed by good roads and accessible at all points by water. Coal is-

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at- -

numerous points in the Island of Capi Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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RUMMOND, McCALL & COMPANY.

IBOIT, STEEL & aElTEEAL METAL MEBCHAITTS.

TiCE : New York Life Building-, - MONTREAL, Que.

lANADA IRON FURNACE COMPANY. Limited,

(From the Famous Ores of the Three Rivers District.)

Lees : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, Managing Director.

at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

TVr A TTXrF-A-CT'CrB:E}B,S OE'

ii^ixjI?,o-a.d o^e, ^wheels
itREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works : LAGHINE, QUE. Offices : |4EW YORK LIFE BUILDING, MONTREAL

THOMAS J. DRUMMOND, general: manager.

iRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
.MANUFACTURERS OF.

Casi ifoii Pipes Special Caslius, &g.

QFFICES: NEW YORK LIFE BUILDING, MONTREAL.
LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.
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THE DOMINION WIRE ROPE COMPANY, L
MONTREAL

-IFOK,-

TRANSMISSION AND COLLIERY PURPOSES.
SOZE CANAMAN AGENTS for tKe

""^^ CASADIAX A^BSTS ,..r »„ ,

CELEBRATED

MILLER & HARRIS-MILLER

CABLEWAYS.
Also Hopes for Hoisting, Mining, Elevators, Sliip's Rigging and Cuys, Etc ,

Etc.

CELEBRATED

"BLEICHER
TRAMWAYS.

Send for Catalog:ue and Estiniates to P.O.

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR.

BUILT ON THE AMERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOII

COMBINES ALL THE

ADVANTAGES
—OF

—

Light Portable Forms

—WITH THE—

HIGHEST POSSIBLE EOONO:

M .A. a«- XT 3E" .i^OT irK^ I»

ROBB ENGINEERING COMPANY, LTD. >K AMHERST, NOVA SCO'

Dominion Coal Company. Limit©

Owners of the Victoria, International, Caledonia Reserve, 'Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEM, GAS and DOMESTIC COALS of HIGHESTfAll

Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facihties for supplying Bunker Coals with promptness is unequalled.

-APPLICATIONZFOR PRICES, ETC , TO BE MADE TO-

J. S« McLENNAN, Treasurer, 95 Milk St., Boston, Mai

DAVID McKEEN, Resident Manager, M. R. MORROW,
Glace Bay, Cape Breton. 50 Bedford Row, Halifax.

KINGMAN BROWN & CO., Custom House Square, Moi
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RAND DRILL CO. Sherbrooke, Qu

Mining, Tunneling & Rocli-Worliing Maeiiinepy

STRAIGHT LINE COMPRESSORS.

DUPLEX, COMPOUND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE CO., Sole Agents,

1 ^VICTORIA SQVARE, JUOXTBBAL. HALIFAX HOTEL, HALIFAX. 639 CORDOVA STREET, VAXCOVVER.

K:I IVIDS OF"

GOODS for MINING PURPOSES
MANUFACTURED BY

OUTTA PERCHA AND RUBBER MFG. CO. QF TOROKTO tiTD

63 FRONTS^ WEST TORONTO. FACTORIES AT FVVRKDALE. -,:^ . .

S\e " " bber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber C|othin^ & Boof5.

PUMPING WATER BY COMPRESSED AIR
We take pleasure in announcing that by arrangements made with J. G. POHLE,

we are enabled to furnish our Customers with the

I POHLE AIR LIFT PUMP
V This Department of our business will be under the personal supervision of Dr. POHLE, the Inventor and Patentee.

It has been estimated by competent experts that under favorable conditions and large diameters

of water and air pipes, 1,000,000 of water can be raised 100 ft. high with one and a-half tons of good coal.

«-WE WILL BE PLEASED TO FURNISH COMPLETE DATA AND ESTIMATES.^

PROTECTED BY NUMEROUS

CANADIAN AND FOREIGN

PATENTS. ,

INGERSOLL ROCK DRILL GO. OF CANADA
164 ST. JAMES STREET WEST, MONTREAL, CAN.

'tRTY St FRlSBEE LUCOP MILLS •• Nlw Yona,
/WElTorDRYPUUYLWSERS GKJHDINC»<o7IHYPL6Rf-E.2^ FINENESS 01

OMaTdec^edr^^:;^^, !: fkA^-"^' ^ *^" VER ,COPPER or OTHER, OjLES
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OFFICIAL NOTICE OF AWARD

WQBID'S CfllUfflBlAN EXPOSITIfl
CH:IC-A.G-0, 18Q3-

UNITED STATES.
D E PART M E NT F—MAC H I N E RY.

Exhibitor: PENBERTHY INJECTOR CO. ^^^/-m.- Detroit, Michiga

Group 77. Class 489.

Exhibit: AUTOMATIC INJECTORS, SINGLE JET TYPE.

80,000 IN USE . .AWARD..
They are Efficient and Reliable, Simple in Design and Coiastruction, thoroughly Automatic under varying con

tions, showing great Lifting Power through Hot or Cold Suction Pipe, and are easily operated arid capable of work"

under a broad range of possibilities.

(Signed) O. EMERSON SMITH,
Approved: JOHN A. ROCHE, Individual Judge.

President Departmental Committe. Approved: JOHN BOYD THACHER,
Date, June 8, 1894. Chairman Executive Committee on Awar

FEITEEHTH? SPECIALTIES LEAD THE 'WOULD!

Penberthy Injector Co. factory:

detroit, michigan. windsor, ontario.

THE "eiUOTT"
THE'ELUOII -boring machine WIU.»<WE»»r MATtmALPUETIlMLIBlfiBOURI SIEELDRIU.

g FECIAL TOUGH M i N E R H CURIl-L.^ -E^EJ^

THE HARDY PATENTiPICKLCOlLimited
~ " SHEPFIBXDrENGIiANDV! '

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENT,

OF

PHOSPHATE]

ROCK,

FOUNDRY

FACINGS,

And All Other

Refractory

Substances.

Will work either wet or dry, and deliver a finished product.

Capacity, 3 to 4 tons per hour on Phosphate Rock, 1^ to 2 tons

per hour on Portland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

No JOrBNALS IN QRIXDINO CHAMBER. BALI, EIGID ON SHAFT Vi.WSO DIBBCT
FDSITIVE ACTION ON MATBRtAI-. MINIMUM POWER PB0DC3ES MAXIMUM AMOUKT
OF PKODUOT. It IS ABSOLUTELY OCAKAnTEED IN EVERY RESPECT, BOTH AS TO
CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCK
LESS THAN "STAMP MILLS. LA RGB NUMBER OF MILLS IN USE ON DIFFERENT MATS.
RIALS ynXYL POSITIVB SUCCESS IN KTBBT INSTANCE.

Correspondence solicited, and Illustrated de-
scriptive pamphlet furilisned on application to

BRADLEY PULVERIZER CO., 92 State St., Boston, Mass.

V r V "T
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OVA SCOTIA STEEL AND FORGE 00. LTD
MANUFACTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

:r Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,

Blued Machinery Steel H" to z%" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,

Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,

Bright Compressed Shafting ^s' to 5" true to ^tniTy part of One Inch.

A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.

CORRESPONDENCE SOLICITED.

iA^ORKS & OFFICE: NEW GLASGOW, N.S.
^ AUSTEN BROTHERS.
.RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 MOLLIS STREET, HALIFAX, N.S.
e^ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD Bl CO., Limited.
I

MANUFACTURERS AND DEALERS IN

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

Call or Write us for Prices.

LJ^ATHESONsE
^ " Ef/Glhf£ERS

Mills

AND

The BE;r ^ ^^r,

^OLD ^l^^l^/G^[ACHl^^Ef^Y

RURO foUNDRY &
MachineC?
rpgineers

l^oilerM^ikcrs*

^^"ci Founders

N.S-
Machinery

Specif>l/Aixture,Sboes&Diev

Wearing quality unsurpassed
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••M" Drill—Hand Power.

Capacity—300 ft. depth.

Removes ifV inches solid core.

DIAMOND DEILLS

PROSPEOTIITQ MUTERAL LA^TDS.
The Sullivan l>ijiinoi»l Drill is the siitii>lest, most act urate, and

most economical prospecting drill for any kind of formation, hard or soft, in

deep or shallow holes.

The Diamond Drill brings to the surface a solitl core of rock and mineral to

any depth, showing with perfect accuracy the nature, quality and extent of the

ore-bearing strata, and with great saving in time and expense over any other

method.
Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN IVIACHINERY COMPANY,
Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and
other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

"N" Drill-

Capacity—2,000 ft.

Removes inches

depth,

solid con.

ELECTRIC BLASTING
Superior to all c .htrs for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed m

neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

The strongest and most powerful machine ever made for Elect ic Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrymg, and mmmg works.

No. I fires 5 to 8 holes ;
weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by JAMES MACBETH & CO. J

SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE
i

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE. 103 ST. FRANCOIS XAVIER STREET, MONTREAL.1
Branch Offices and Magazines at all Chief Distributing Points in Canada. f

Roller Chains, Steel Drag,

Steel Cable and Special Gliains

AND

FOR DANDLINQ HATERIAL OF ALL KINDS

POWERTraSiisSBON

WIRE CABLE

COllVEYORS.
For lon;^ and iihort

dletanco Conveying.

THE MFG. CO. '^^^^v'^^^S^k!^

Sond for Catalogue.

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Paper and Pulp Mills, etc.

CHEI^PtR, LIGHTER, MORE PLI/\BLE & MORE DURABLE TH^N DOUBLE LE/\THER.

SOLE AGENT FOR^
CANADA.W. A. FL.EMiJNG

57 St. Francois Xavier St., MONTRE/\L. - Victoria Chambers, OTTAWA.
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STANLEY'S Patent Coal-Heading Machine.
ANNULAR GROOVE MACHINE

A FULL CUT MACHINE

also supplied, this being

ledally constructed for rapid

iving, and by means of

hich an average of one yard

if hour can be cut in favour-

>le seams.

aves Money
aves Time in Heading

aves Timbering

Iroduces more large Coal

ientilates its own Heading

nproves Quality of Work
acilitates Ventilation

voids the use of Explosives

The following is one of the
most recent Testimonials
received

:

"August 27, 1894

"I have three of your Annu-
lar Groove Head'g Machines,
and I find I can drive at about
three times the rate of
hand labour. As the use
of explosives is unnecessary,
all the roof remains unshaken,
and a much larger per-
centage of round coal
is obtained.
"With the Full Cut Ma-

chine I cut at the rate of
thirty-five yards in six con-
secutive eight-hour shifts, and
when in good ground seven
yards a shift have been
cut."

CATALOGUE, showing various Types of Mjachines with Prices and full Particulars; also Copies of Testimonials on Application.

3TA1TLE7 BEOS., CoaloT;7ners Ss Engineers, ITUITEATOIT, ElTaLAlTD

MINING AND M ILL MACHINERY.
Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

ESTABLISHED 1891.

MANUFACTURERS OF DYNAMITE AND THIOLINE.
ealers in Safety Fuse, Platir]um Fuses, Detonators, and all Blasting < Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE,

CARRIER, LAINE & CO.,
OUNDERS, MACHINISTS AND BOILER MAKERS,

les, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders' Castings,

Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc

ILLER BROS. & TOMS,
MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

l¥|ining and Contractors' Plant, Etc., Etc.

110-120 EIITG STEEET, MOITTEEAL, QUE.
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School of Mining,

Jfacaltg

:

I
WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.

Director and Professor of Chemistry.

WILLIAM NICOL, M.A., R. CARR HARRIS, C.E.,

Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A., Lecturer on Geology and Petrography.

WM. HAMILTON MERRITT, M.E., F.G.S., Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals,

WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.

JOSEHH BAWDEN, Lecturer on Mining Laws.

T L. WALKER, M.A., DR. ISAAC WOOD, M.A., Laboratory Demonstrators.

THE SCHOOL PROVIDES THE FOLLOWIHG COURSES OF STUDY:

1. A Course of four years leading to the Degree of MINING ENGINEER, (MI.)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY ant

ASSAYING is giuen.

3. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Forenm

and others interested in Mines and Minerals.

Lecturers are sent to any mining centre where a sufficient number of students i£

guaranteed, [to conduct SHORT COURSES in Blowpipe Analysis, Chemistry, Mineralogy

Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped

Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be

open for work in Session 1894-5. Surveying is practised in the field during the warmei

months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO M

WM. MASON, Bursar, I

SCHOOL OF MINING, - KINGSTON, ONTAHIO.
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If you want

BAGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

Every Quality and size in stock.

Specially strong: sewing: for heavy materials.

Lowest prices compatible with g^ood work.

We now supply most of the Mining: Companies, and those

who have not boug:ht from us would find it to their advantag:e

to do so.

THE JUTE COMFAITY (Ltd.)

17, 19 ^ 21 ST. MARTIN STREET,

MONTREAL.

The Gates Bock and Ore Breaker.

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY!
The Gales Gyratory Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Address for Catalogues GATES IRON WOEKS,
50 P. South Clinton St.,

CHICAGO, U.S.A.

INGERSGLL ROGK DRILL GO. OF GANADA,
St. James Street West, Montreal,

Canadian Manufacturing; Agents for Gates' Rock and Ore Breakers

Branch Offices :

136 Liberty St., New York.

237 Franklin St., Boston.

173a Queen Victoria St., London, E

FOR SALE

NEW AND SECOND-HAND

llQi

TOOLS, ETC

The Property of the British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with 8-

carbons, core lifter, core barrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

I 30 h.p. Waterous Engine Go's Multitubular Boiler.

I Worthington Duplex Steam Pumpj SXin- ^ S/^i"^- ^

Sin.

I do do do ^%in. x 2j^in. x 4in,

I IngersoU Steam Hoist.

I Inclined Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter sheaves, side

stopping levers, safety catches, two cages to carry-

mine dumping cars, flexible steel winding rope-

^in., etc., etc.

I Set Double Beam Wharf Weighing Scales, 230 x 43,

5ft. X 6ft., weighing up to four tons.

I Set Wharf Hopper Scales, weighing up to 3,600 lbs..

I Hardwicke Steam Pump.

1 IngersoU Air Compressor, I2in. x I Sin.

I Compressed Air Receiver, 12ft. x ift. 6in.

I Pile Driver and Fittings complete, (monkey 1,600 lbs-

weight.

3 3in. Seargeant Drills and Tripods.

I 2>^ inch Eclipse Drill and Tripod.

I Tunnel Column for ditto.

I No. 4 Sturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete.

I 12 h.p. Horizonal Engine, by Low, of Ottawa.

I Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.

I No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, I2in. guage,.

constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, lin., l^^in., iX'n-

1600ft. Iron Track Rails, 25 lbs to the yard.

10^ Karats of Carbons for diamond drill, unused.

2900ft. )i\n. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,

2in., l>^in., lin., pipe fittings, steam hose

—

miners' tools, fire bricks, building bricks, blacksmith's-

coal, several end -dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,

screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and working

order, conveniently situated at the wharf of the British

Phosphate Co. Ltd., on the River du Lievre, nine miles

from Buckingham, Que.

Inspection invited and further information forwarded

upon application to

J. B. SiVIITH, iVianager,

British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.



VI THE CANADIAN MINING AND MECHANICAL REVIEW.

STAMPS

!

miTCHAUD 55 ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,

l?ubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Brands, Steel Stamps, Time Checks

and Tags.

Stencils and Ink, Scales and

Weights.

RUBBER STAMPS FOR OFFICE WORK,

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE
BETWEEN

Ottam and Montreal

6 TRAINS DAILY
EXCEPT S U N P A Y.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, = HALIFAX, = PORTLAND
And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

€TTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit.

I For tickets time tables and information, apply to nearest ticket

-agent of this company or connecting lines.

E. J. CHAMBERLIN, C. J. SMITH,
General Manager. Gen. Passenger Agt

BALBACH

SMELTING & REFINING

COMPANY,
EDWARD BALBACH, JR.. - PRES'T.

J. LANCELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners ot

€<old, Silver, Lead, and
Copper Ores.

Bullion and Argentiferous Copper

Matte Received on Consign-

ment or Purelaase.

Smelting and Refining "Works

:

Electrolytic Copper Works

:

NEWARK, N. J.

fnena Fe Sampling Works

:

Agency, SABINAS COAHULLA,
Mexico.

eiHiipi EpE mm ^
Successors to Doty Engine Works Co., and

John Doty Engine Co., Ltd.

M INING MACHINERY
Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

1

BERTRAM ENGINE WORKS CO.

Bathurst and Niagrara Sts.,

TORONTO, CANADA,

BUTTERFIELD'S HiNGED PiPE ViSE
MADE IN TWO SIZES.

No. I Holds from o to 2>^ inch pipe.

No. 2 Holds from }4 to 4^ inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

(kinds of Taps.

-MANUFACTURED BY-

BUTTEBFIELD Ss CO., HOCH ISLAUD, F.Q.

WIRE ROPES
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

Seimans-Martin for Trans-

mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co., LI2
HAMILTON, CANADA.
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John E. Hardman, S.B.
MINING ENGINEER,

Can be consulted on all matters pertaining to the profession

The development and management of Gold Properties a specialty.

j)l„„„l||i„ „illi, I I Il ill illi ill illl lllih.iil^

I J TO USERS OF THE DIAMOND DRILL. L

TD

Diamond Dril". Bils set Promptly by an Effici- ?

ent Man All Work Guaranteed. p-

Bort and Carbon Diamonds for sale. Same f
^ terms as New York. Prospecting with

I American Diamond Drill at per i

"% foot or by the day. W
J nKc;XZ/9a.e ^ Co.

,

f O i l AW A. I

•^|,"«l|i-!"':l||rnl|||l"'U!|'f'"l||l""l||l Il|l""lll|l""'ljl""''l||l""l|||i"'"l|l I|l""ii|(i?"

CROSBY
STEAM . ENGINE . INDICATORS

Catalogues supplied which comprise other trust-

worthy instruments for the Control, Regu-
lation and Economy of Steam.

AGESCY: 731 CHAIG STREET, 310STREAL, QI E
•X. ^ s:.

J. T. DONALD,
^ssai/ff (Hid Jliniiif/ iJleolof/i.st,

156 St. James St., Montreal.

Analyses and Assays of Ores, Euels, Furnace Products,

Waters, etc., etc. Mines and Mining Properties

Examined and Valued.

R. C. CAMPBELL-JOHNSTON
(of Swansea, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Box

40, Vancouver, B.C.

T. D. LEDYARD,
DEALER IIT MINES, &c.

57 GOLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICUURLY LOW IN PHOSPHORUS

MINING : ENGINEER,
(Graduate, Academy of Mines, Axchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

E. E. BURLINCAME'S

ASSAY OFFICE' D LABORATORY
Establlstied In Colorado, 1S66. Samples by mall or

express will receive prompt and careful atteDtion.

Gold & Silver Bullion ^1.W,'iV"ru&^s^i:
Aiiresi, 173S 1 1733 Lawrence St., Cesver, Colo.

J. LAINSON WILLS, R C. S.

MEMBER INSTITUTION MINING AND MELALLTRCV
LONDON, ENGLAND.

12 Old Slip, New York.

INVESTIGATION OF MINING PROPETIES
ANALYSES, ASSAYS, &c.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office nnil ItcDidence :

47 ST. GEORGE ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henrv De Q. Sewell, Dominion and Ontario Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON representatives :

L.\NE Gacge & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the

States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF

MINE SURVEYING
To commence, students only
need to know how to

read and write.

Send for FREE Circular to

The Correspondence
School of Mines,
Scra.nton, Pa.

LEDOUX & COMPANY,
9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the
Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened
and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particularst

Mines examined and sampled. Assays

and Analyses of all kinds.

SPECIALISTS IN MICA,

RICHARD BAKER SON & 00.
6 & 7 CROSS LANE, LONDON, ENG.

WYATT & SAARBAGH,

Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.
(Near Hanover Square.)

Vr, de L. BENEDICT, E.H.,
Mem. Am. Inst. Min. Eng-.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL UNDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

E BE N E. OLCOTT,
Consulting Mining Engineer & IVIetallurgist

IS Broadway, New York City.

Cable Address : - - - " Kramolena."

Mines examined and reported on. Will act as perman nt or

pecial advising engineer of mining companies.

Special facilities for making working tests on ores

WM. HAMILTON MERRITT, F.G.S.

Associate Royal .School of Mines, &c.,

MINING ENGINEER and METALLURGIST,

Will report on Mines and Mineral Properties.

ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from

the Roval School of Mines, London—Late Chemist

and Assayer to the Newbery- Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
ARLINGTON PLACE, - TRURO, N .S

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,.

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, .Soapstone, &c.

MICHIGAN MINING SCHOOL.
A State School of Mining Engineering, located in the heart of the

Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and Field
Geology, etc. Has Summer Schools in Surveying, Shop-practice,
and Field Geology. Laboratories, Shops and Stamp Mill well
equipped. Tuition free. For Catalogues apply to the Director
Houg^hton, Mich.

2518 &25a07SoTFfE;#lES!:|29,^BA>fti:it.

BOOKS OF INTEREST
TO

Ens'ineers, Mechanics, Etc.

Mathematical Instrnments,
Squares, Scales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS^
237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Staten Island. Copper Ore, Mattes, or Bul-

lion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing
Ores and Mattes.

SEXilj —
INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON,
Treasurer G. A, LAND.

Office 37 to 39 Wall Street, New York.
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H. H. FULLER % CO.
41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING AND MINE SUPPLIES
A SPECIALTY.

OLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING GO'S RUBBER GOODS,

BEEVES "WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. O. Box 178. i^Shipments promptly and carefully attended to.

M.. BSATTY & SONS,

HOISTING

ENGINES.

ENGINES

Mines

Inclines.

Hersc-r'ov.'er Hoasters,

Stone Derrick Iron,

Centrifugal Pumps,

TkREDGES, DERRICKS, STEAM SHOVEI.S,
L* S.-SPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

J. CJ. STEWART, . MONTREAL.

VAN DUZEN'S STEAM JET PUMP.
j From 5 to 40 Dollars Each.

SAVES YOU BUYING A. $500.00 PUMP.

For the following uses:

For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,

quarries, irrigating, draining, etc.

GAETH & CO., MONTREAL.Seud for CalalOj^iie and Price List.

FOR MINING, ALL CLASSES
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Federation.

The Mining Society of Nova Scotia held its regular meeting in

iHalifax on the 6th instant. The principal business of the day session

jiwas the consideration of a scheme for federation reported by committees

Ijf the Ontario Mining Institute and the General Mining Association of

^the Province of Quebec. As will be seen from the detailed account of

the meeting published on another page, the report was much amended,

and in some of its most vital and characteristic points. It remains to

be seen whether Quebec and Ontario will approve of the views held by

itheir brethren of Nova Scotia.

The limitation of the action of the Council in Dominion matters is

lof no importance, and the enlargement of the Council to a body of nine

or ten instead of six is a good point. But the insistance on a uniform

mnual fee strikes us as not only in very bad taste, but as likely to be a

jjpermanent stumbling block. A representation based on the annual

ncome of each Society will have an objection in Ontario, where the

annual dues are but $2.00 per year, as against $10.00 per year each for

)uebec and Nova Scotia.

Likewise, a per capita contribution of $3.00 towards the publishing

id is impossible in Ontario.

Our friends in Nova Scotia evidently believe in working for love, as

l»ey have made the onerous position of Editor and Secretary-Treasurer

an honorary one without salary. They may do work without pay in

iNova Scotia, but we have never seen anything of that sort in our pere-

rinations in that Province. The idea is farcical, and simply means

It a clerk or other competent person must be employed by the

juncil or Secretary-Treasurer.

We do not care to express any opinion as to how the proposed con-

itution will be received by the Ontario and Quebec associations, which

ch have a meeting in January, but that important changes will be

Imade goes without saying. It seems to the Review that this idea of

federation is capable of great good for Canada if appreciated and under-

stood correctly, and if carried out in a broad and comprehensive sense.

Its inception may properly be due to an idea of economy in getting out

Ithe transactions of the various societies, but its enlargement into a body

It would be representative of the mineral interests of the whole Dom-
ion, and which would be regarded and honored as such, would make

lof it an instrument for the advancement of mining throughout the

IDominion. The scheme as reported on by the Society is as follows :

—

NAME.
The organizatioD shall be named The Mining Institute of Canada.

CONSTITUTION.

The Institute shall be a Federation of all or any of the Canadian Societies interested
'the advancement of mining, metallurgy, engineering and their allied industries. It

Imll have for its objects :

—

(f • ) The publication in one volume of the papers and proceedings of the several
anizations in the Federation.
(b.) Action upon all matters affecting or relating to the Mineral Industries of

nada, provided that nothing in this clause shall be construed as conferring jurisdic-
a, or power to act, with reference to any matter or thing affecting the said mineral

industries or any of them unless thereto requested by a majority of the members of
one or more of the Societies associated in said Federation.

MEMBERSHIP.

The original founders are as follows, viz.:

The Mining Society of Nova Scotia.

The General Mining Associntion of the Province of Quebec.
The Ontario Mining Institute.

Written applications from Societies desiring to enter the Institute shall be made
to the Council by the President of the applying Society, who shall furnish such infor-
mation as may be desired by the Council.

GOVERNING BOARD.

(a.) The affairs and business of the Institute shall be managed and controlled by
a Council consisting of the President of each Society in the Federation, and one mem-
ber for every forty and fraction thereof full members of each federated Society— to be
elected annually. The qualification for full membership as specified above shall be an
annual fee of Ten Dollars.

Nothing in this clause shall prevent the various Societies from having other classes
of members, paying other rates or fees.

(b.) The Council shall elect a Chairman each year. The office of Secretary-Trea-
sury shall be an honorary one, and this officer shall be elected by the individual votes
of the members of each of the Societies in the Federation.

(c.) The Secretary-Treasurer shall act under the direction and control of the
Council.

{d) The Secretary-Treasurer shall attend all meetings of the Council and shall
record the proceedings in the minute book. He shall have charge of, and conduct all

correspondence relative to the business and proceedings of the Institute and of all

committees where necessary, and he shall be responsible under direction of the Coun-
cil, for the editing and publication of an annual volume of proceedings. The income
of the Institute shall be received by him and be deposited in its name at a bank ap-
proved by the Council.

(<>. ) All payments on behalf of the Institute shall be made by cheques signed by
the Chairman of Council and the Secretary-Treasurer.

(/. ) The accounts of the Treasurer and the financial statement for the year shall
be audited by two members of the Institute. The auditors shall be elected at the
Annual General Meeting.

SUBSCRIPTIONS.

The .Societies in the Federation sliall each ])ay an annual subscription of such an
amount as may from time to time l)e deemed necessary by the Council to conduct the
affairs of the Institute ; but the contribution from each such Society shall at no time
exceed in amount the sum of Three Dollars per capita.

MEETINGS.

The Annual General Meeting of the Institute shall be a United Meeting of the
members of the various Societies in the Federation. It shall be held in the month of
[uly at such time and place in said month as the Council may determine.

PUBLICATIONS.

{a.) Publications of the Institute shall be supplied only to members in good stand-
ing in their respective Societies, one copy to each member, twenty copies to the
authors of papers, and the balance shall be sold by the Council at such prices as it

may determine. Copies of the Transactions sent for exchanges shall be accompanied
with a request for a copy of such exchange for each Society in the Federation.

{h.) The Institute as a body shall not be responsible for the statements and
opinions advanced in the papers which may be read or in the discussions which may
take place at the meetings of the Institute or of the federated Societies.

((-.
)
The Council may accept communications from persons who are not members

of the Institute and allow them to be published.

Progressite " the New Non-Nitro-Glycerine Explosive. -For some time
past it has been rumored that a countermove by those interested in the nitro-glycerine
explosives was contemplated against that class of explosives termed "safety." The
new explosive, " Progressite," it is said, is shortly to be introduced into the country
by one of the firms connected with the Dynamite Trust Company. It contains two
constituents, namely nitrate of ammonia and hydrochloride of analine, the proportions
being 94 per cent, of the first and 6 per cent, of the second. The proeess of manu-
facture is described as extremely simple and cheap, the two ingredients being com-
bined chemically by water. The manufactured explosive is, we understand, perfectly
homogeneous, and may contain a considerable percentage of water without the nitrate
being physically affected thereby. This constitutes an important advance in the class
of explosive under consideration. Another improvement claimed is that it is less hy-
groscopic than others of its class.

i
I
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January Meetings.

Arrangements for the next quarterly meeting of the Ontario Mining

Institute are rapidly nearing completion. So far, we are able to an-

nounce papers by Dr. A. P. Coleman, Prof. Nichol, Prof. Goodwin, Mr.

Peter McKellar, F.G.S.A., and others. The meetings will be held in

the Lecture room of the new School of Mining, Kingston, in the first

week of the new year.

The General Mining Association of the Province of Quebec will

inaugurate its fourth year with a series of meetings in Montreal in the

second week in January. Contributions have been promised by Capt.

R. C. Adams, Mr. J. Burley Smith, M.E., Dr. R. W. Ells, Mr. Dwight

Bratnerd, Mr. John Hardman, S.B., Mr. R. G. McConnell, Ba. Sc.,

Mr. John J. Penhale, and others. Hopes are also entertained that Sir

William Dawson, the venerable ex-Principal of McGill, will be able to

deliver an address on the occasion.

Nova Scotia Gold Output.

The returns of the gold yield of Nova Scotia for the year ended

30th Sept. 1894, which we publish below, are instructive reading. The

totals are hardly to be compared with those of last year, owing to the

change of the departmental fiscal year, which now ends Sept. 30th

instead of December 31st as formerly. Last year the Government blue

book contained the returns for only nine months, this year it will con-

tain twelve. The only comparison that can be made is with the totals

of years previous to 1893, and from this point the returns show a

marked falling off. It is, however, but fair to say that the returns, as

supplied the Review by courtesy of the Mines office, are incomplete.

Of the 39 mills reporting, only 9 have reports for each of the twelve

months, the period covered by the remaining reports varying from eleven

months down to one. It is therefore possible that the aggregate may

be increased by from 500 to 700 ozs.

There are only three mines reporting yields above 1,000 ozs.; these

are the Antigonish Gold Mining Company, of Stormont, with 2,111 oz.,

10 dwts. ; the West Waverley Gold Co., Ltd., with 1,860 ozs., and the

Richardson Gold Mining Co., with 1,564 ozs. It is noteworthy in this

connection that each of these companies is working low grade ore, the

average of the Antigonish Co. being 6.7 dwts., of the West Waverley 4

dwts., of the Richardson 5.2 dwts. Of the total number of tons milled

(47,330), West Waverley milled 9,312, or 20 per cent, of the whole;

these three companies milled 21,575 tons, or 45)^ per ct-nt. of the whole,

and produced 5,535 ozs., or 32;^ per cent., practically one-third of the

whole production of gold. The average value of the ruck milled by

these companies was 5.14 dwts., and the width of vein extracted varied

from 12 inches at the West Waverley mine to 9 feet at the Antigonish

and nearly 20, feet at the Richardson. These figures are certainly in-

structive, and bear out the words of the Inspector of Mines, Dr. Gilpin,

at the united meeting of the Canadian mining societies in July last, as

follows :

—" The prospect of an increased output from the small, rich

" leads is not encouraging. In the future the greatest returns must be

" sought for in the mining and milling of low grade ores." The figures

quoted certainly confirm Dr. Gilpin's views, as the average of the 47,330

tons milled is but 7 dwts.

The prospects for the coming year are, however, very encouraging.

The Richardson Company have completed extensive improvements in

their plant, enabling them to handle much larger quantities of ore, and

are also opening a large vein 1,500 feet west of their workings. New

mills of large capacity are being erected at Caribou and Mooseland upon

large deposits of quartz that mills from $4 to $8 per ton. The contin-

uation of the rich pay chute of the Thompson-Quick property has been

cut by the Golden Lode Co. at South Uniacke and is now being vigor-

ously worked, returns showing that the high grade character af the roll

(from 6 to 10 ozs. per ton) is well maintained. A large mill has beeO'

erected at Cochrane Hill, but has not yet been started. The once

famous Salmon River mine shows a return of 271 oz. for eight months.

The Oldham mine, which had a production of over 3,000 ozs. in 1893,

shows only 536 ozs., having been practically idle since February, 1894..

The small, fabulously rich lode discovered in Sherbrooke has brought

that district up somewhat. Guysboro' County, this year as last, shows

the largest production.

OFFICIAL RETURNS FURNISHED " REVIEW " FOR THE TWELVE MONTHS-

ENDED 30TH SEPTEMBER.

Name of Company

or Mine.

Oldham Gold Co

West Waverley Gold Co

Damas Touquoy

Moose River G. M'g Co

Oxford Mill

John H. Anderson

Richardson G. M'g Co..

Antigonish G. M'g Co.

N. Scotia G. Mines Ltd

Herbert Dixon

C.P.F. Mining Ass'n. .

Symon Kaye Syn. Ltd .

Neptune Mill

W. A. Sanders

Mooseland G. M'g Co .

Goldenville Mill

Thompson & Quirke.

James A. Macdonald

Pictoii Dev. Co . .

Dufierin G. M'g Co.

Eureka Mill

Kempt "

Miners Mill

Old Provin'l G. M'g Co

Columbia Milling and
Reducing Co

A. C. Cogswell

District or Address

of Mine.

For 13 Months

.

Oldham

Waverley

Moose R, Caribou

Lake Catcha

Stormont.

Stormont

.

Montagu
For 7 Months :

Caribou
For II Mo7tths :

Uniacke

Montagu... .

Gold River.

For 10 Months .

Caribou

K. F. Crocker

New Egerton G. M'g Co

Stanley "

Country Harbour "

S. R. GifiFen

Cochrane Hill G. M'g Co

Wenlworth Mine

Phoenix Land c& Dev. Co

McNaughton's Mill

Central Rawdon M'g Co

J. J. Withrow et al . . . .

Truro Gold Mining Co.

Boston " "

Mooseland
For 9 Months :

Sherbrooke ....

South Uniacke . . .

Stormont

Renfrew
For 8 Months :

Salmon River.

Ecum Secum.

Kemptville .

.

For 6 Months :

Sherbrooke .

.

Killag

For J Motiths :

Oldham
Lake Catcha.

Whiteburn
For 4 Aloiiths :

15 Mile .Stream .

For J Months :

15 Mile Stream .

Stormont

.

For 2 Months :

Sherbrooke .

.

Uniacke

Wine Harbor . .

.

Central Rawdon.

Uniacke .... . ..

For I Month :

Caribou

Malaga.

Rock Crushed.

Tons. Cwt

918

9312

4131

2501

1643

661

5963

6299

1484

673

1311

334

299

2297

1355

407

129

686

889

1467

108

1 88

194

199

74
90

478

613

560

1025

131

136

3

SO

71

85

54

60

456

2

16

9

15

15

4

Gold Milled.

Ozs.

536

i860

342

551

944

642

1564

2111

814

972

237

336

196

618

434

163

790

472

683

271

SI

187

89

119

10

172

236

193

359

420

79

69

226

10

83

44

32

8

92



J. M. REID,
Oxford Gold Mining Co., Musquodoboit Harbour, N. S.
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EN PASSANT.

Although an extra issue of two thousand copies were printed, our

August number has been completely sold out. September and October

issues are also out of print.

Our next issue will contain a complete review of the features of this

year's Nova Scotia coal trade.

Mr. J. S. Drew, of the Royal Engineers, has, we learn, invented

and patented an ingenious and promising device in connection with

safety mechanism for mining cages, Hfts, elevators and like appliances.

Seeing the number of serious accidents which annually occur through

overwinding or the breaking of the hoisting ropes used with such appar-

atus, we hope that Mr. Drew's invention may be speedily introduced

The contrivance in question is simplicity itself, and can be readily ap-

plied to existing cages or lifts with but little structural alteration or

expense. It consists in the employment of powerful spring bolts, which

are liberated on the travelling structure should the rope become ruptured

and whereupon the bolts are instandy caused to engage with the vertical

or inclined controlling guides and thus arrest the descent of cage or car.

We are authorized by Mr. John F. Caldwell, Winnipeg, the owner

of the Sultana gold mine. Lake of the Woods, to say that the reported

sale of the mine to an English syndicate is not confirmed.

A new method of raising water from deep borings has been devised

by Mr. Thomas Matthews, Manchester, Eng., and has been put in

operation at the breweries belonging to Messrs. Gartsides, Ashton-under-

Lyne. At these breweries, it is stated, there was already a bore-hole

about 300 feet deep, and in it was a pump driven by strong wheels,

cranks, and levers, the full capacity of which was about 3,000 gallons

per hour. Mr. Matthews undertook to double this quantity without

altering the bores in any way. After taking out the old pump, Mr.

Matthews appHed his patented system, and in place of the old cranks

wheels, levers, &c., put down a neat but strong steam engine, working

at thirty-six strokes per minute, driving up to a height of over

200 feet from the bucket a column of water equal to 7,000 gallons per

hour, and this without shock, noise, or trouble of any kind. The work

done by the engine is very considerable when we take into consideration

that 7,000 gallons per hour equals 14,000,000 foot-lb. per hour, or up-

wards of 30 tons of water, 200 feet in one hour. The manager of

the brewery, who has had an opportunity of inspecting the

pump put down by Mr. Matthews, states that, with the new

management and with no increased cost as regards fuel or steam power,

they could now raise in six hours quite as much water as the old set of

pumps could do in twenty-four hours, and whereas previously they had

been subjected to scarcity of supplies of water from the well they had

now ample supplies without running the pumps at full pressure.

In his report recently presented the Ohio Inspector of Mines gives

the following statistics relative to coal mining by machinery in that

state. He says that 2,553,074 tons were produced by this method, an

increase of 313,994 tons as compared with the preceding year and the

largest by the above amount of any year of which a record has been

kept by the department. The returns indicate that during the year,

machine mining has been confined to 10 of the coal producing counties-

of the State as compared with 8 during 1892 and 11 during 1891. Part

of this variation was caused by Guernsey county, which dropped frora

the list in 1892, but entered again in 1893.

" The largest production returned was from Hocking county, fol-

lowed by Athens and Perry. These 3 counties embrace the Hocking

Valley region, in which the returns indicate that the production from

this source amounted to 2,429,512 tons, which equals 95^ per cent, of

the year's production of machine mined coal as compared with 93 4-10

per cent, during 1892 ; of this Hocking county produced 55 i-io per

cent. There were 379 hands employed in operating the mining ma-

chines, which indicates a gain of 35 as compared with the year of 1892.

In preparing the coal for market, after it has been undermined by the

machines, another set of men called followers, drill the holes, blast it-

down and load it into mine cars. Of this class the returns show that,

there were 2,587, which is a gain of 286 as compared with the preceding

year. In the time worked the greatest was in Jackson county, the least

in Guernsey, while the average in the nine counties was 32 weeks, a

gain of 3 weeks, as compared with the average time worked in the mines

throughout the state."

In the 10 counties referred to 379 machine operatives and 2,587

day hands were employed 30 weeks. The output of lump coal was

2,263,362 tons; nut coal, 156,331 tons, and 133,381 tons of pea and

slack.

Natural gas pumped from under the Detroit river is to be sup-

plied to Detroit consumers from the Canadian wells at Kingsville, Ont.

ST. LAWRENCE COAL DELIVERIES, 1893-94-

As customary, on the close of St. Lawrence navigation, we are able, by courtesy of the Customs' officers and agents of the companie.s, to-

provide our readers with an authentic comparative statement of the coal deliveries for the past season. The total quantity received is the largest

in the history of the trade, the figures for previous years, since 1885, being: 1885, 360,000 tons; 1886, 377,500 tons; 1887, 482,103 tons; 1888,

517,539 tons; 1889, 467,525 tons; 1890, 543,656 tons
; 1891,602,323 tons; 1892,626,087 tons; 1893, 737,891 tons, and in 1894, 796,282 tons.

In comparing the returns of the companies we find the Dominion Coal Co., Ltd., with an increase over last year of 54,839 tons, while the General

Mining Association and the Intercolonial Coal Co. show a decrease of 02,056 tons and 2,928 tons respectively.

( "OMP.-^NY.

Montreal. SOREL. Three Rivers. Quebec. Totals.

1893 1894 1893 1894 1893 1894 i8q3 1894 1893 1894

75,195

466,005

72,079

36,074

74,359

512,269

69.151

55,849

11,494

5.191

8,485

3,151

9,218 3.952

5.529

33,500

18,087

22,555

23,173'

129,407

489,283

72,079

1

47,122

109,351

544,122

60,151

73,658-
Scotch, English, Welsh and American

1,528 1.932 9,520 15,877

649,353 71 1,628 18,213 13,568 9,218 9,481 61,107

!

61,605'

1

737,891 796,28?;
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The wells belong to the Ontario Natural Gas Company. It is said this

company has an output of 50,000 feet of gas a day at present, and can

easily supply Detroit without assistance from the Ohio fields. An 8-inch

jripe is to be laid under the river at an estimated cost of $50,000.

" A steel cable one and a half inch in diameter, travelling at the

rate of 12 miles per hour, can transmit nearly 2,000-horse power," says

the Electrical Age. " But by taking a copper wire one square inch in

section and applying to it a potential equal to that which is in use to-day

Id at least one place in this country, viz
, 10,000 volts at 1,000 amperes

per square inch, we find we are transmitting in an invisible form over

lhat wire more than 13,000 horse power, which is enough to rupture

instantly six such cables as are ordinarily used in operating a cable

railway."

An American journal describes a shot-firing appliance, which can

be attached to any form of safety lamp, and is known as the " Roberts

Shot-firing Lamp." The following are the essential features of this

apparatus :—A brass tube 5-i6in. in diameter is inserted through the oil

cistern and its top is terminated in a brass box covered with gauze. A
hole is made in the tube opposite the flame, and is normally closed by a

" sleeve " pushed up by a spring. The lower end of the tube is also

closed by a plate pushed over it by a spring. A blow-pipe also passes

through the oil cistern, and is closed like the lower end of the tube. To
fire the'fuse it is pushed through the tube, and the sleeve being drawn

down, the flame directed on to the end by the blow-pipe. A\'hen it is

certain that sparks will not be thrown from the end of the fuse it may be

withdrawn from the tube.

A new kind of elevator for use in mines is mentioned by the Eng-

lish mining journals. It is constructed so that one side exactly balances

the other. On one side is a large cage on which a loaded car is run, to

be hoisted to the top of the mill, and on the other is a huge iron tank

capable of holding sufficient water to raise the car, load and carman to

the top. The carman, from his station at the bottom, pulls a rope which

opens a stop cock and fills the tank with water, at which the tank de-

scends, and the cage, containing car, carman and all, rises to the top of

the bin, when the car is dumped. The carman then pulls another rope,

which opens a valve at the bottom of the tank and lets the water out

;

thus the cage and car, now being the heaviest, descends, its movement

of course, being always under the control of the operator or carman.

The cage is provided with strong brakes, capable of holding it and the

contents stationery at any point, either in going up or coming down,

and the whole is hung on an 8-foot wheel by a i)^-inch wire rope of

great holding capacity.

Not long since at Springbank colliery, Airdrie, Scotland, a trial took

place of a Rigg and Meiklejohn coal cutting machine. The machine

was one of the usual size, 7^-inch diameter cylinders, and was worked

by compressed air at a pressure of 40 pounds per square inch. It was

worked by 4 men, i to attend to the machine, 2 laying rails and netting

props, and another followed the machine clearing out the cut to let the

coal drop. The cut was 3 feet under in a seam of coal 2 feet 8 inches

thick, and the wall to be cut was 70 yards long. This whole length was

cut in I hour and 30 minutes, which at this rate would mean a cut of

considerably over 300 yards per shift of 8 hours. The whole was done

in a very satisfactorj' manner. Mr. William Cassels, the manager, says :

"We can cut easily 300 yards per shift. The machine is 7 feet 10 inches

long over all, 2 feet 10 inches wide, exclusive of cutter, and i foot 10

inches high on the rails, and the air pressure at the machine is 35 to 40

pounds, and this is quite enough. The grip cut by this machine is only

2^ inches to 3 inches deep, and this results in a large saving of hand

coal as against hand labor."

As we go to press we are advised that in the suit against the

Dominion Coal Co., referred to elsewhere in this issue, the Supreme

Court of Nova Scotia, on the 24th inst., reversed the decision of Judge

Townshend and ordered a new trial.

Is there anything new under the sun ? asks the Railway Review,

and here adds : Soloman was right. The more the past is explored the

more evident this becomes. A pre-historic blast furnace is the latest

discovery. Professor E. Petrie, in 1890, convinced 'himself that in a

remarkable mound called Tel-el-Hesy, in South Palestine, M'ould be

found the remains of what was one of the strongest places in the country

down to the invasions of Sennacherib and Nebuchadnezzar. The ex-

plorations, said Mr. Bliss at the recent Palestine exploration fund meet-

ing, have fully verified this forecast. Amid all the evidence discovered

by Mr. Bliss of the civilization of that remote age—wine presses, treacle

presses, alkali burnings and innumerable others—by far the most curious

is the disclosure of an iron blast furnace, arranged to give strong evi-

dence of being intended to heat, in its descent, a blast of outside air

forced through passages before entering the chamber at the level where

tuyeres are usually found. " If this theory be correct," says Mr. Bliss,

"we find 1,400 years before Christ, the use of the hot air blast instead

of cold air, which is called a modern improvement in iron manufacture

due to Neilson, and patented in 1828."

A small light "pocket" blasting battery has been brought out by

the Nassau Electrical Company, of New York. The battery is made

up of chloride of silver cells, each being securely and hermetically sealed
;

these cells have an E. M. F. of i.xo volts, with a maximum current of

2.00 amperes, weigh less than i oz., are less than 2^ in. long, and under

^ in. in diameter.

At the last meeting of the North Staffordshire Institute of Mining

Engineers, Mr. J. J. Priest contributed a paper on " Colliery ( !ost Sheets,"

which he illustrated by drawings. He observed that there were greater

difficulties in carrying out an elaborate system of cost keeping in North

Staffordshire than in almost any other district, owing, to some extent, to

the mode of working, and partly owing to the fact that in many instances

ironstone and coal were drawn not only from the same shaft but from

the same seam. It would generally be admitted that some system of

ascertaining in detail the cost of labor per ton of minerals produced or

paid for was of the first importance to a manager, and unless these

accounts were carefully and minutely kept, the management of any

mining enterprise was not likely to be economical or successful, as

would otherwise be the case. Labor costs were very generally based on .

the tons produced or paid for at the pit, and were therefore only useful

as a means of comparison with the labor cost of previous pays. It was

a common custom in some districts a few years ago for the subordinate

heads of departments to make out their own wages and cost sheets.

This system had the advantage of impressing on the memory of those

officials the cost per ton of each class of labor working under their im-

mediate authority, but that system in late years had become more or

less obsolete. The .services of such persons were generally thought to

be better utilized in the active superintendence of their particular de-

partments, while the work of making out the wage sheets and cost sheets

was now generally performed by clerks. The cost sheet would in all

probability be made out on the "tons accounted for," otherwise "dis-

posed of," and these would in nearly all cases show a greater or less—

generally less—quantity than the tons paid for at the pit, the discre-

pancy arising from refuse and dirt picked out of coal, allowance to cus-

tomerSj variation in the tare weight of trucks, &c., all adding to the

probability that less tons would be "accounted for " than the colliers

were paid for "getting." In some instances the cost was worked out on

the production—that was the coal paid for at the pit—but he maintained

that the most accurate plan was to work out the statement entirely on
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the " tons accounted for," all fuel consumed on the works being charged

for as materials, at market prices, while coal put to stock on the ground

was valued at much less than current market prices, on account of the

deterioration which naturally took place ; coal in wagons or on the pit

bank might or might not be taken into consideration in the "general

cost sheet," his experience being adverse to its inclusion, as the quantity

of coal paid for and not yet accounted for in this direction usually

balanced itself month by month. He made suggestions respecting

•dealing with rents, rates and taxes, and spoke of the advantage of the

slide system.

Coal Outcrops.

This was the subject of a paper read by Sir William Dawson before

the Society of Students of Mining Engineering of McGill University,

at the opening of the session of the Society on the 26th ulto.

A typical coal-bed was defined to be a fossil bug or swamp, with an

underclay or ancient soil beneath, full of carbonized roots, and a roof

of shale or sandstone above, often containing fossil leaves or trunks of

trees. Some of the latter are occasionally found to stand erect as they

grew ; and being replaced by stony matter, they form what have been

called " coal-pipes," which when the coal beneath has been removed by

mining, sometimes fall into the workings, causing accidents to the min-

ers. The coal itself is shown by the microscope to consist of layers of

<;ompressed and carbonized vegetable matter. In some exceptional

beds, chiefly of cannel coal, there is no true underclay, and the coal in

this case seems to have been produced by the bursting or discharge of

bogs pouring vegetable debris over submerged flats. By continuous or

intermittent subsidence and renewed deposition, it usually happens that

several beds of coal are found to occur, separated by intervening shales

and sandstones, in the same locality.

The coal-bed formed in either of these ways is at first horizontal

and covered up with earthy beds of greater or less thickness, deposited

upon it, and whose pressure has contributed to its condensation and pre-

servation. It has thus no outcrop except where it has been cut across

by the channels of streams, or by the action of the sea on coasts, when

the edge of the bed may appear in the banks of ravines or canyons

or on coast cliffs. Coals of cretaceous and tertiary age in a

horizontal or nearly horizontal attitude crop out in the banks of

rivers in many places in the Canadian North-west, and may be mined

by levels run iu from the river valleys. Even coals of the true carbon-

iferous period sometimes retain their horizontality, as in parts of the

Ohio coal-field Usually, however, the movements of the earth's crust

have thrown the beds into synclinal valleys and anticHnal ridges, and

when the crowns of the anticlinals have been removed oy denudation

the edges of the beds appear at the surface or covered only by soil and

loose material, and the outcrops of the several beds of the same series

run in lines more or less parallel to each other. In this case the beds

may be seen to dip in diff'erent directions and at different angles with

the surface. Such an outcrop when exposed and examined, enables the

explorer to ascertain the thickness and quality of the bed, the character

of its floor and roof, its horizontal course or strike, its direction and

angle of dip ; and in connection with these facts, the directions along

the surface in which it can be traced, the depth at which it can be

reached at any given point, and the area under which it can be profit-

ably mined. All these facts and inferences can be learned from a very

small opening, provided it exposes the whole breadth of the outcrop.

Additional information may be obtained from the outcrops of the beds

associated with the coal, wherever these are exposed.

But since the beds of coal are not unlimited in extent, and since

the crowns of anticlinals and the bottoms of synclinals are not always

parallel to the surface, we may expect the reverse dips on the opposite

sides of synclinals not to run parallel to each other, but to curve round

and join each other at the ends of the troughs or basins. We must also

make allowance for the manner in which the outcrops bend backwards

in crossing transverse ridges or forwards in crossing transverse valleys.

These points were illustrated by the arrangement of coal-beds in Eastern

Cape Breton, which have been said to run up on the land like a series

of stranded boats. These outcrops also show the manner in which

anticlinals bringing up hard rocks sometimes form ridges, and when

they bring up softer rocks which have been denuded away, appear as

hollows. The various appearances presented in this way were shown by

a map, and also the curving and widening out of the series of outcrops

when the angle of dip of the measures diminishes.

The effects of faults were then explained and illustrated, and the

manner in which they may repeat the outcrops of beds of coal, or may

render them discontinuous. Special illustrations were given of these

disturbances from the great faults in the Pictou coal-field, which were at

one time so perplexing to explorers.

Cape Breton was then taken as an example of the submergence and

erosion by the sea of the outcrops of coal-seams. Limited portions of

the outcrops of coal-seams dipping more or less toward the sea appear

in many places around the older rocks which form the nucleus of Cape

Breton. Only a small part of many of these coal areas remains on the

land, while there is reason to believe that they extend widely over the

sea bottom both east and west, and that they are continuous under the

sea with the coal-fields of Nova Scotia proper and Newfoundland. Thus

a large part of the mineral fuel of Cape Breton as well as of Nova Scotia

lies under the sea, and it was shown to what extent these submerged

coal districts may be made available. It was also .shown that the amount

of accessible coal not yet mined is enormous, and that the mining of

coal in the maritime provinces of the Dominion admits of a great expan-

sion, if a profitable market can be found either in Canada or elsewhere.

COMPANIES. ^

New Glasgow Iron, Coal and Railway Co., Ltd.—The following is an
excerpt from the Directors' Report submitted to the shareholders at the last annual
meeting :

— " Your Directors are pleased to advise the continuous operation of the

furnace during the entire year, resulting in an increased production of iron. The
various services of the Company have been well maintained throughout the year. A
good deal of difficulty was experienced and some expense incurred in keeping the

railway and other outdoor operations going during the exces.sive cold of the past

winter. A subsidy was voted by Parliament at its last session for the extension of the

railway five miles, but your Directors have decided that under existing circumstances

it would not be prudent to proceed with the work at present. As all are aware, the

year has been one of great depression in all lines of trade, but possibly none have felt

it so keenly as the iron business in its every department. That we have been able to

do even as well as we have, is, in the opinion of your Directors, a matter for congrat-

ulation. The amount of the profits after two years' operations have been$iio,8i4.59."

Nova Scotia Steel and Forge .Co., Ltd.—Owing to extreme commercial
stagnation, covering a large portion of the year, neither the volume of business nor

the prices realized by this company were as large as the previous year. Notwith-

standing the earnings of the company have been fairly satisfactory. The profits of the

year (ended 30th June, '94) were $61,281.52, to which is added the balance at credit

of profit and loss carried forward from last statement, $2,943.68 ; or a total profit of

$64,225.20. On recommendation the amount w s distributed as follows:—Reserve

for insurance against bad debts, $4,000; reserve for depreciation of plant, $11,500;
8 per cent, dividend on preference stock, payable 5th Sept., $18,174.45; ^ per cent,

on ordinary stock, payable on loth October, $26,664.00; leaving balance forward of

$3,886.75.

Drury Nickel Co., Ltd.— .\ special meeting of the stockholders was held at

the office of the Company in the Township of Drury, Ont., on 26th instant, for the

following purposes :
—

1st. To authorize the proper officers of the Company to place a mortgage on all

of the Company's property for the purpose of paying the debts of the Company.
2nd. To authorize a sale or transfer of all the property of the Company for the

purpose of paying the debts of the Company.
3rd. To authorize an order to wind up the affairs of the Company.
4th. To do any and all things necessary to a proper transfer of all of the property

of the Company, for the purpose of paying the debts of the Company.
5th. To transact any other business that may legally come before the meeting.

Broad Cove Coal Co., Ltd.—The officers of this Company, incorporated at

the last session of the Legislature of Nova .Scotia, are :—John M. Raymond, President;

Alpheus P. Alger, Vice-Pi esident ; William Penn Hussey, Treasurer and General

Manage I- ; Edgar .S. Buffum, Secretary; Warren D. King, Electrical Engineer;

Directors, Wm. H. Munroe, of Martha'* Vineyard ; George W. Gale, Boston ; John
Y. Pazant, Halifax ; Hon. John M. Raymond, Salem ; Warren D. King, Peabody ;

Hon. Alpheus B. Alger, Cambridge ;
Edgar S. Buffum, Salem

; J. R. Naegeli, Zurich,

Switzerland ; William Penn Hussey, Danversport. The American Loan and Trust

Company, of Boston, of which S. Endicott Peabody, of Salem, is president, is

trustee of the company, holding a deed of trust for $1,000,000 as a guarantee of pay-

ment of principal and interest of bonds. The areas controlled by the company cover
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two square miles, and are located in In^^erness. County, Gape Brelon. The company
is preparing to build a shipping pier off Mclsaac's Lake, tenders for the dredging of
which have been given out.

Nova Scotia Steel Co., Ltd.—The proposed amalgamation of the New
Glasgow Iron, Coal and Railway Co., Ltd., and the Nova Scotia Steel and Forge
Company, Ltd., will be discussed by the shareholders at a meeting to be held in New
Cilasgow on i2lh proximo.

The Maud Hydraulic Mining Co., Ltd., has been registered at Victoria,
B.C., to acquire the pLicer mining claims, lea.ses and property held by J. M. Buxton
on Four-Mile Creek, near Qiiesnelle River, in the Province of British Columbia.
Authorized capital, $25,cxx), in shares of $5. Directors:

J. M. Browning, J. M.
Buxton and Charles Wilson. The head office is at Vancouver, B.C.

Alberta Railway and Coal Co., Ltd. —Subjoined is an excerpt from the
report ol the directors submitted to the shareholders on 31st ultimo :

—" The accounts
show a profit on working of the railway and colliery of ^717, 969, while house rents
and water privileges brought in £844, making a total of £18,812 '> on t'le other side
managerial expenses, insurance, and taxes absorbed ;,f6,39l, and interest on deben-
tures and loans, if paid in full, would have required ^^62,591, leaving a deficit for the
year of ;[i'50,l68, and increasing the debit balance to profit and loss to ^{^101,316.
Interest on first mortga^'e debentures, however, requiring in full /'53,400, was only
paid to a small extent in cash. Sundry creditors in Canada and London, and bills
pay.ible, totalled on June 30th last ^212,429, of which ^188,203 was secured on
mortgage ; and there were in addition sundry creditors for debenture interest for

^75,687, and the cash balance amounted to ;^3,462 :
—

The balance-sheet and accounts for the twelve months ending June 30th, 1894,
aie herewith submitted. In judging the result of the working for that period, the
shareholders will bear in mind that the condition of business generally in Canada and
in the United Slates was very unsatisfactory. In face of the severe commercial de-
pression, however, it is gratifying to ob.-erve that the quantity of coal which the Com-
pany disposed ol was 139,308 ions, against 133,924 tons in the previous year, or an in-
crease ol 5,384 tons. I he shareholders are aware that during the year 1893 the Lelh-
bridge-Dunmore Railway was widened to the standard gauge under arrangement with
Ihe Canadian I'atihc Railway Company. The work was complated on Nov'ember 28th,
1893, and since that date the railway has been operated by that Company with a
result, it is believed, alike satisfactory to both Companies."

Canada Coals and Railway Co. Ltd.—The sharehold ers of the Canada Coals
and Railway Con.pany, ofJoggins. N.S., held iheir annual meeting in Montreal on 20lh
instant. The folluwing board of directors was elected :— Messrs. S. Finley, R. L.
Gault, A. K. Gault, .S. H. Ewing, F. Hanson, E. \V. WiKon and R. Wilson Smith.
At a substqiiciii meeting of the board Mr. S. Finley was re elected president ; Mr. A.
F. Gault, vice-president, and Mr. A. G. Watson, secretary-treasurer.

The Canadian Anthracite and Coal Co., Ltd.—The annual general meet-
ing of the shareholders was held at Ottawa on 14th inst. There was a large attend-
ance. The output from the colliery (at present operated by the H. W. McNeill Co.,
Ltd., under lease), for the month of October was the smallest for some months, being
6,000 tons. It is intended to largely increase the output in 1 895. The C. P R. are
taking large quantities of the coal, which is giving great satisfaction, and an increasing
market is being found for it in Manitoba, notably at Winnipeg, where it is gradually
super.-eding Pennsylvania anthracite. The officers of the Company are : — Hon. [. G.
Thorpe, Cambridge, Mass., President; O. H. Ingram, Eau Claire, Wis., Treasurer;
W. K. Coffin, Eau Claire, Assistant Treasurer ; L. Crannell, Ottawa, Secretary.
The quantity, quality and value of the coal is now assured beyond any doubt, and
great credit is due to the lessee, Mr. H. VV. McNeill, for the vigorous and successful
manner he has prosecuted the development of the trade of the colliery.

Creig^hton Gold Mining Co.—Several experts have reported on this Com-
pany's property and the works have been closed down. Mr. J. Burley Smith, M.E.,
has, we believe, taken a contract to do aome prospecting with "the diamond drill, and
this work is proceeding.

The Eureka Oil Developing Co., of Lambton.—This Company seeks
incorporation with the object of taking over the petroleum and power producing busi-
ness at present carried on by James E. Austin, of Enniskillen, in the County of Lambton,
including real estate, oil wells, machinery, buildings, pipe lines, tanks and all the
plant connected with said wells and business, and to carry on and extend the same.
Head office: Petrolia, Ont. Authorized capital, $5,000. Directors: |. E. Austin,
London ; R. M. .Morgan and J. W. Morgan, of the town of Adelaide ; David Barr,
Petrolia, and George lJurness, London.

Compagnie Francaise des Phosphates du Canada.- The lands of this
Company, in liquidation, will be sold by public auction at Bordeaux, France, on 4th
proximo. The property is in the Tovsnships of Portland East and West, and Tem-
pleton, Ottawa County, Que. The upset price is 10,000 francs, and the purchaser
will have to pay over and above a sum of 5,800 francs for government costs in France
and the costs of liquidation. The price is payable five months after sale.

Nelson Hydraulic Mining Co., Ltd.—The first annual meeting of the Nelson
Hydraulic Mining Co. was held last month. The directors presented a report of the
progress of the company, which has been so frequently noted in our colxnuis that
there is no necessity to repeat it. Mr. John Elliot was elected a director in the place
of Mr. J. F. Hume, resigned, and the other ihembers of the board were all re-elected,
me important alterations of the by-laws were discussed and left to the board to
ry out.

Rapid Tunnel Work.—The record for fast tunnel driving is believed to be held
by the East River Gas company in the construction of its tunnel under the East river,
Kew York. In one week the day shift made 48 feet 6 inches—a total of loi feet.
The heading is 10 feet 6 inches by 8 feet 6 inches and was ad\anced in full section.
The rock is very hard hornblende gneiss. This is very remarkable work, considering
the peculiarly difficult conditions of the locality; and is claimed to be the quickest
tunnel-driving of the kind. Four three-and-one-half-inch drills were used in the head-
ing, mounted on tunnel columns with arms, two drills on each column. About fifteen
holes, nine to ten feet deep, were drilled by each shift, consisting of five machine run-
ners and their helpers.

GOLD MINING.
Nova Scotia.

Candou. —Messrs. Dixon & Co. have completed the transfer of their property to-

the Caribou Gold Mining Co., Ltd.

The work of unwatering and retimbering the shaft on the Macdonald property
has been completed, and levels started from the shaft. Capt. Mackintosh reports
good ore showing in the faces.

Mr. Damas Tonquay continues to work steadily his Moose River surface gravel.
Last year he crushed 4,131 tons, which gave an average of lj\ dwts., making this the
lowest grade ore worked in Nova Scotia.

Ge/d /"/V^z-.-Negotiations are afoot for the transfer of the Victor Go's property
to New York people.

.\n expert has also visited the property of the Lincoln Mining and Milling Co.,
and is making a mill test of the ore from the " Picayune " and " Captain " lodes.

Mr. T. N. Baker has opened a second lode upon his property, 200 feet south of
the large lode. It is small in size, from two lo nine inches, but the ton and a half in
the dump is valued at 10 ozs. to the ton.

A'ti'/a^'.—This district is practically deserted, and no returns have been made for
some time.

Slonnout.—The October return of the Richardson mine was 300 ozs. from about
900 tons. The new plant is now running smoothly and the faces in the mine work-
ings are showing a higher grade of ore. The " McMillan " lode has been cut on the
western end of the property and is about 18 inches wide, showing gold freely.

The Country Harbor (or .Saint John) Co., at fohnson's Brook, have cut the streak
worked on the adjoining Antigonish property and are now in good ore. October's-
yield is reported at 175 ozs.

Umacke.—The C. P. F. Mining Association are successfully working a 3 to 4 dwt.
ore here. The mining is done by open cut or quarry, n Miller cable hoist being in
use for hoisting and conveying from the pit. This system is likely to find favor in
other portions of the Province where large belts of auriferous material occur.

South Uniacke.—The new mill of the Golden Lode Co. is reported ready for
running. The quartz taken out of the roll cut by the shaft has been milled at the
Thompson-Quirk mill and yielded a brick of 272 ozs., an average of over 7 ozs. to the
ton. This property will be a very large producer in 1895.

Renfrew. —The mill of the Pictou Development Co., which has been several
months idle from lack of water, has started up and is now crushing the large accumu-
lation of quartz mined during the summer months. The lode is reported as looking
fully as well as hitherto.

Ontario.

The Sultana (}old Mine has not been sold to English capitalists as reported.

The Ophir Gold Mine is being worked by a strong force. The 30-stamp mill is
also running double and a respectable brick is reported periodically. Mr. F. D. Tay-
lor,, M.E., is superintendent.

During the month. Sheriff Carpenter, Rat Portage, sold all the moveable property
of tne Black Jack Mining Co, and the Gold and Silver Reduction Co. under execu-
tions in his hand.'j. The whole cost originally $6,000 or $7,000, and was bought by
Mr. W. G. Motley for $1,050 and will be moved to White Fish Bay for the purpose
ol operating the Regina mining location recently purchased by an English syndicate.

The Rairiy Lake Journal slates that Capt. Dent, of the Syndicate Mining Co.,
reports that his Company is working night and day on the Luella property, and as
the shaft goes down on the mine the ore l)ecomes richer and the vein is getting wider.
In fact the ore is so rich that a 20-stamp mill hns been ordered and the work of con-
struction of the building is to begin inside of two weeks, or as soon as the necessary
plans and specifications can be secured from Duluth.

Last Monday morning Mr. Wm. Caldwell and a gang of men went out to the
Regina mine with an outfit to erect camps, shaft house, and other necessary buildings
to accommodate a mining staff of twenty men for the winter to carry on the development
cf the property. A 20-stamp mill will be put on the property as soon as the state of
development will warrant it.— /v'a^ Portage Herald.

British Columbia.

The Cariboo Mining Company, Camp McKinney, are considering the idea of
putting twenty additional stamps onto the Cariboo in the spring and working their
mill by water power by bringing the water in pipes from Rice creek from a distance
of a mile and a half. In this case some of the stamps—ten or fifteen—could be util-
ized for custom work. There is no doubt that a custom mill at either McKinney or
Fairview would be kept busy the year round and pay a handsome dividend.

The negotiations which have been under way for some time past for the purchase
of the Victoria Hydraulic company's claims on the North and South Forks of Ques-
nelle river, have been closed, and the property transferred to the new syndicate.
This IS composed of Messrs. Geo. A. Cox, president of the Canadian Bank of Com-
merce, and Wm. McKenzie, president of the Street Railway, Toronto, D. D. Mann
and T. G. Holt, contractors of Montreal, also representing other eastern capitalists,
and F. S. Barnard, M.P., of Victoria, the original owners also retaining a consider-
able interest. The amount paid to the latter in cash and paid up stock is understood
to be in the neighborhood of $70,000. The purchasers, to whom the proposition was^
introduced by Mr. Barnard, secured the services of Mr. Ross Brown, a well known
mining engineer of California, on the properties. Mr. Ross Brown was not only well
satisfied with the prospects for developing a profitable mine, but also expressed him-
self very favorably of the whole of that section of the province, believing that there
are numerous auriferous channels of ancient rivers, which will pay largely by hydraulic-
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About 40 men are placer mining at Rock creek, South Okanagan, and 30 of

these will stay in all winter. The average is $6 per day.

In all 22 car loads of machinery have been shipped to Lytton for the new pump-

ing and dredging plant.

Prospects for Trail creek are very good. The Le Roi is expected to turn out 30

tons of ore a day, averaging $40 a ton.

The gold output of Kootenay will this year approximate a total of $200,000, made

up as follows :
—

Mining Division. ^ G,avd. Quartz.

Trail Creek $150,000

Nelson $ S,ooo 20,000

Trout Lake 2,000

Revelstoke 10,000

Fort Steele 10,000

Total $30,000 $170,000

The O. K. stamp mill is running on ore that has been culled over three times and

yet is found very profitable working.

On December 6th, 1890, Charles Hussey, who owned a five-eighths interest in

the Poorman mine and mill, six miles west of Nelson, mortgaged his interest to the

Spokane National Bank for $14,000. The bank shortly afterwards suspended and

was placed in charge of a receiver. The mortgage was one of the assets the receiver

hoped to realize enough on to enable him to pay off the bank's indebtedness in full.

Last month A. L. Davenport, who owned the other three-eighths of the mine and

mill, bought the mortgage and the transfer is now on record in the record office at

Nelson, "fiy this deal Mr. Davenport secures title to the Poorman mine and mill, and

he is now in a position to work the property to the best advantage. At present the

mill is running day and night, the water supply being ample. The ore worked is so

soft that from twenty to twenty-four tons are crushed daily. About 1,000 tons have

been run through this year, the returns being satisfactory. The stoping ground, how-

ever, is pretty well worked out, for if the drifts were continued much farther they

would both come out on the surface, owing to the incline from which the drifts run

starting in a ridge or hogback. It is more than likely that a hoist, to be run by a

Pelton wheel, will be put on the mine in the spring. If this is done, the mill will be

run continuously, as it is the intention to sink on the ore body.— Tribune.

The Golden Era Mining Co. is hydraulicing with good results on the North

Thompson. The machinery is very simple and comprises two wheels 14 ft. in diam.

and of 9 ft. face, driven by the current of the river and set upon either end of a scow.

These drive the pump for hydraulicing. It is proposed to build a larger scow than

the one at present in use, and employ a single wheel, say 16 feet diameter by 18 feet

wide, instead of the two smaller sized ones now used, and this single wheel will give

them sufficient hydraulic power for any purpose whatever. The power from the river

is so great that one pump will put in 400 miners' inches at an elevation of 150 feet.

Work has been begun on the claims on Granite Creek in the Similkameen dis-

trict owned by the Stevenson Gold and Platinum Hydraulic Mining Co. Tests on

these upper benches have run as high as $1.50 to the cubic yard, and the whole bank

is estimated to average 25 to 35 cents. The gold is coarse. Platinum has also been

found and is expected to yield about one-third as much in value as the gold.

The Victoria Placer Mining Co., represented by J. D. Sherwood and J. F. War-

ner, will spend $55,000 on developing its claims on the left bank of the Pend

d'Orielle. Water will be brought from four miles up the Salmon River in a flume,

which will be carried across the Pend d' Orielleon a cable.

A recent dispatch says :
" Up to this year British Columbia has owed its repu-

tation as a mining country to the gold output of the Cariboo district ; but this year

will prove that Kontenay is not only the silver and lead-producing district in British

Columbia, but is the greatest gold-producing district of the province as well. The

gold output of Cariboo comes from gravel mines, while the Kootenay output is from

the quartz mines, and these only meagerly developed. (,)uartz necessarily gives em-

ployment to a large number of men and the industry is a lasting one. The gold out-

put of Kootenay this year will aggregate $200, coo.

The War Eagle is now working about 20 men, sinking two shafts and running a

tunnel. The owners will began ore on 4th instant. The ore yields $600 in gold and

I2>^ per cent, copper. Steam power will be obtained from the Le Roi mine and

Burleigh drills put in next week. The new shaft will join the tunnel and will be com-

pleted in about a week when the bond on the property will be taken up. On the

north side the ledge is opening well and is now 6 feet 10 inches wide. The ore chute

is 900 feet long by 9 feet broad and all in sight is ore. Once stoping is started 100

tons a day can be taken out as easily as one ton, and when opened out another 200

feet she will put out 250 tons a day. This property gives every promise of becoming

a mine sooner than any other in camp. Everything is being done in a miner-like

manner to develop the property to the best and fullest advantage. Mr. Kingsbury,

part owner of this property and also of the Poorman mine in the Cour d' Alene, states

that he prefers this camp to any other in this province.

A personal visit to the O. K. says the Miner, shows the work to be in active pro-

gress. The tunnel is in 300 feet and the qnartz vein matter cuts it in several places

and shows up well at the end of the tunnel. A five stamp mill is in full swing and

gives concentrates worth $500 per ton. The tailings also will be rehandled as con-

siderable gold passes out with them. A jigging machine with copper table has just

been put in and will start work next week.

In the I. X. L., adjoining the O. K., stoping is going on in two or three places

and ore of the same quality as the O. K. is being taken out, but no plant has yet been

put in. The recent survey of these claims by Mr. F. Ritchie throws the line of the

I. X. L. over on to the O. K., covering the tunnel for some 40 feet ; the two mines

are therefore using the same tunnel and the I. X. L. is taking out ore which was

thought to have been located by the O. K. people.

At the Le Roi is still going on in the 300 foot level and the ore cofnes up richer

than ever. Burleigh drills will be put in at once and they will ship soirie 30 tons a

day as they have a clear face of 300 to 400 feet of ore to work on and will probably

put out between 3,000 and 4,000 tons this winter. It is understood that all this ship-

ment will be made from Trail landing.

Mr. Chas. F. Law, late Commissioner to the World's Fair, contributes the fol-

lowing to that excellently gotten up provincial magazine The P.-wiince :

_

"The development now in orogress in the district of Cariboo promises to open up

anew field for placer miners in the old river channels which are now buried lieneathlhe

enormous masses of lava which cover the upper country for many miles. These chan-

nels are usually at a much higher elevation than the beds of the modern streams, and

whenever cut into and worked have served to supply the present river Ijeds with their

auriferous deposits. In many instances the older channels are so completely obscured

that it has not been possible to discover their location. Mr. Ross T. Browne, who

recently exploited the Victoria Hydraulic properties at Quesnolle Forks, Cariboo dis-

trict has developed a system in California for tracing these old channels, which is

known as the Forest Hill Divide System, because of the principle first having been

successfully applied to the opening of that great property. A late report of the slate

mining bureau of California refers in detail to the work inaugurated by Mr. Browne

as a very remarkable piece of engineering skill, and explains the means by which he

was enabled to trace the bed of a phocene river between two mines, five miles apart,

and where the veins of the channel were 8,000 feet distant from each other. The

earlier drift mining on the great blue leads of California was attended by many costly

mistakes which modern engineering science has shown us a way to void ; and it is to

the accumulated knowledge and ripe experience of such authorities as Mr. Browne

and others, that we are enabled to reap all the advantages of such experience in open-

ing up ground in Cariboo district of like character and conditions. It is apparent

from observations made in the field during the last season, that we are about to enter

on an era of drift mining which will carry us into localities hitherto unexplored. There

is a vast district lying west of the Eraser, opposite the mouth of Quesnelle, which is

covered by basalt for 100 miles square ; and it is to this particular field that I wish to

call attention with a view to investigation. The old system of drainage of the Ques-

nelle river country appears to have crossed the Eraser where the two now meet, and

proceeded in a westerly direction towards the coast. It is possible that at that time

the upper Eraser river did not then exist, and proof of this appears to have been fur-

nished by the disqovery of a great auriferous channel passing to the westward under a

cap of basalt 100 feet thick, at an elevation of several hundred feet above the present

Eraser system, and crossing the latter at right angles. This channel was found by

Dr. Selwyn, director of the Geological Survey many years ago ; and the conditions

being exactly the same as in California add Australia, he has always been of the opinion

that it should be investigated. Mr. Hobson, the well known hydraulic engineer, has

exploited much of the ground about Quesnelle, and his California experience has

forced him to conclusions which bear out the theory of a westerly drainage of the

Quesnelle river system. If it should be proven that this channel continues westward

and does not return again to the Eraser river, we will have proved the important fact

that the vast broken plains between the Eraser river and the sea coast, which are now

covered with lava, have at one time been traversed by a river system containing auri-

ferous gravels, but now hidden from view. The opening up of such a field may lead

to prodigious results, as the lateral branches of the greater streams may extend over

an immense area. The methods employed in California to trace out these channels

and their tributaries can be directly applied to this new field ; and it is possible that

we may be able to prove a new gold field of greater value than old Cariboo. It will

be possible in many instances to trace the older auriferous deposits to quartz veins of a

permanent character, and thereby place the mining of gold quartz on a solid bases.

When it is considered that the Witwatersrand district in South Africa is only 12 miles

in length and is producing thirty millions sterhng of gold per annum, it is not un-

reasonable to assume that our gold oelds will prove equally as rich in an area so ex-

tensive as that which we posses. The righest gold fields in Australia and California

were proven to exist in old channels buried under basalt and other debris, and we may

expect similar results from like conditions in this country."
|

SILVER LEAD MININO IN BRITISH COLUMBIA.
|

\n extraordinary showing of clean ore is to be seen in one of the slopes in the

Slocan Star. Byron White measured eight feet across of clean high-grade galena,

without a trace of country rock or zinc or other base metal m it. It is not any-

where near the surface, either.

Since the railway reached Three Forks, the Slocan Star has been shipping ore at

the rale of 50 tons per day and this record will be kept up for fully two weeks to

come The ore, like all previous shipments from here is consigned to the Grant-

Omaha smelter at On.aha. There are 800 tons to come down from the store-house,

with I 000 tons more from the mine during the winter. At the end of the week the

Mountain Chief will resume its 500 ton shipment. Other properties are preparing to

ship, including the Alamo, Idaho, Noble Five, Cumberland and Surprise. About

250 tons in all have been forwarded from here during the week, valued at $25,000.

Besides this the Trail creek mines shipped—Le Roi, 30 tons to Everett ; Josie, 14

tons to Tacoma ; and the Gold Hill 1% tons, also to Tacoma. These latter ship-

ments were valued at $2,475- The approximate value of the ores of the district

shipped during October was in the neighborhood of $48,000. The local list stands

thus :

Sept 13 from the Alpha mine. ..- 120,000 lbs., valued at $6,000

Sept 17 " " 180,000 " 9,000

Sept 19! " " 220,000 " 11,000

Sept. 20, " " 78,130 3,900

Sept. 21, " " 178,375 " 9,000

Sept. 24, " " 181,000 9,100

Sept. 26, " " 180,000 9,000

Oct I
" " 90,000 4,500

Oct. 9! " " 150,000 " 7,500

Oct. 15, " " 75>ooo 3,750

Oct. 25, Mountain Chief 122,450 6,150

Nov. 3, Slocan Star 200,000 " 10,000

Nov c " " 40,000 " 2,000

Nov. i,
" " 260,000 " 13,000

The value is reckoned on the basis of the release manifest of $100 per ton, but this

will be found to be below rather than above the actual worth of the ore.

There are four mines in the Slocan to-day putting out ore that goes over I,ooo

ounces to the ton. They are the Antoine, the Nonpareil, the Goodenough and the

Reucau On the Antoine, Jack Thompson and two men have been at work (or eight

weeks putting out 1,000 ounce ore, and they reckon that they have $15,000 to $20,000

worth on the bank. From the Nonpareil thirty sacks of ore, about one ton in all

have been brought down to Kaslo for shipment. The ore assayed over four thousand

ounces to the ion.—Continued on page 22^.
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CORRESPONDENCE.
( Pleasure.)

The Editor .
—

Vour personal note concerning me in the October Review contains a grain of
ruth, but several measures of error.

As you are well aware I have all along been connected in a dual capacity with
both the American and Canadian Rand Drill Cos. My duties in connection with
the American company have of 1 te largely increased, while the business here has
reached a stage of development where it does not require my personal attention to
the extent that it formerly did. Under these circumstances I expect to make New-
York my headquarters for the future, but I have no intention of severing my con-
nection with the Canadian Rand Drill Co. On the contrary I expect to continue
as engineer of that company and direct its operations as heretofore. I hope to con-
tinue to meet my Canadian friends on their own soil in both a business and social
capacity, and beg to say to them that when in New York they will always find the
laich-siring out at 23 Park Place.

Yours faifhfully,

F. A. HALSEY.
SiiERBKOOKE, Que., I2th Nov., 1S94.

Mining in British Columbia.

T' Editor:—

One of the best evidences of the inexhaustible richne.ss of the mines ol this
province is that much of the world's expcritnce is gravitating here and settling down
to the woik of steady and systematic development. And not only is this experience
amongst the arrivals, but the 1.umbers and the capital are coming to make thtir stand
in the gulches and on those mountain tops on which nature has bestowed her richest
mineral treasures. The days ol placer mining, though limiltd, have not yet passed
away in ihis country of mountain ranges, deep gulches and golden sands ; but modern
methods have begun to deal with refractory ore and with the rocks which nature in

her convulsions has burned and made obdurate.
The pan has .been superseded by the rocker, and the w ooden aqueduct has given

way 10 the hydraulic pipe, and the machinery of our boyhood has been superseded by
the sian p niill with ii.> great pouer to pulverize the hardest quartz and thus release
the golutii ireasuie from its rock-bi und beil. One tlkct of the supeiabundance of
rich niii'.eral ore is that it sooner or later ultiacis capital, and ihis becon.es a staying
po«cr in the production of weal;h. The old complaint that the miners are mere pro-
spectors ai.d do i.ot repiescnt fixed or systematic eflforl is, rapitlly disappearing before
the steady ir.flux of nnnera and capitalists who have come to slay, but the work of ihe
p^o^l eclor has by no means ceased. The field here is yet a large one and the encour-
at,LUieni, compared with that offered by other countries, is by no means small or vari-
able.

After many years of labor in the field Dr. Dawson has concluded this year's work
with the deepest conviction that the mineral prospects in the province are very en-
couraging. As an authority on British Columbia mining matters he is, perhap^, one
of the select, because he h.is given the province most careful attention, tie is not
given to superlatives, but the summary ol his report of the year's work does not admit
of any other conclusion than the one that the mining industry of the province has al-
ready marked an activity not exceeded in previous years, and that the production,
especially of silver, is going to add millions to the wealth of the Dominion.

The ordinary reader is very apt to put down what he hears of mineral develop-
ment now-a-days to be the dieam of an enthusiast, who, tired of the oppression, is

inclined to draw fancy pictures in order to encourage the desponding.
He is, however, assured on authority which men have everywhere learned to re-

spect, thai the mining activity o( the province is by no means a vision of the dreamer,
but a realit), and that the recent shutting down ol the Kootenay mines has only lieen
a pause for breath, during which smelter and concentrating works have been erected
for reducing the ore on the spot.

One ul the pleasing features in this respect is to note the way in which Canadians
themselves are taking hold. In the past the Canadian yielded too readily to others.
He gave way to the Jinglishman or ttie American, as though these always possessed
more experience than himself. He has since learned to use better judgment, to give
way only when fairly over-matched.

I have in memory a picture that was presented to me a short time ago by a man
who was working a rocktr on the Fraser near Yale. Said he :

" Do you see those
pieces ol plant lying aiound loose on the banks of the Fraser ? They are the remains
of a plant sent out by an English company. The plant cost about $40,000. There
was an Englishrr.an in charge and he was so important a person that he stood all day
with an umbrella over his he. d and superintended the locating, or rather the cmlocat-
ingofthi.'- plant. He would listen to no one. A suggestion from a practical man
was out of the question. Even when offered by an old timer with a fund of ex-
perience on the Fraser, and given with the best of intentions, it was unheeded and
went the wrong way, because it was gratuitous and well meant. The result may be
seen any day, and the uninformed traveler wonders what kind of water works came
to grief when this (.lant was distributed promiscuously along the river banks."

It is a feature in New Zealand mining that English capital is best conducted under
Scotch management, though it is by no means to be inferred that all English man-
agement ol gold mines is capricious and extravagant. The inference to be draw n is

raiher that Canadians are finding that they have been more or less underrated in the
niining field.

The advance which Ottawa has made in this western province indicates the
potent and progressive power of the Dominion Government. In the explorations
which have been found neces-sary to secure the introduction of rapilal and also to
secure develop ment, the educated gentlemen of the Geological .Survey have done very
much to make the resources of the country known.

They have also exercised a beneficial influence in lighting the way for the ac-
coirplifhnient of two gieat measures which will, doubtless, be sooner or later adopted
by the Dominion Govirrnxnt, viz :—the sub division of freshet-occuring streams and
a general system of irrigating dry lands.

So far it has been deemed advisable to begin this series with a brief introductory
article. In those that follow the attention of the reader will be called to certain facts

which bear intimately on the mining resources as they present themselves in a general
way to the observer.

It is not a little astonishing to find that numerous misconceptions prevailed in
the early days with regard to the mineral resources of this province. The limit at
one time embraced only gold and coal. The rich silver deposits of Kootenay were
then unknown, as also were the iron and copper deposits which are now found to
exist in large quantities. In the race for gold the prospector has laid bare other

treasures which are both rich and inexhaustible and new areas are constantly entering
the domain of his mineral treasure.

It is ihis constant prospect of new areas which adds interest and value to the min-
ing industries and gives additional interest to the province.

There is an expectation in mining circles which is commensurate with the mining
uossibilities of the province. It is the reasonableness of lliese possibilities which gives
life, strength and hope to the mining industries of the country. The grazing laiKis

of the province may possess some extent— the agricultural lands may be limited, but
the mineral areas are constantly expanding, and as the case is in Cariboo there is a
decided tendency to revive a one time activity.

The Canadian geologist regards the province as a great exception from the
general rule. He is astonished but not confounded. The prospector camped in the
gulch will hail you as you pass, invite you to partake of his grub, hand you some
specimens of the latest find and then tell you that, at one lime; Nature has furiously

kicked up her heels and fairly howled. There never was, he will tell you, before or
since, such a line old jumble as when these mountains " bucked " forth and then
stood perfectly still.

Camped, not far fro?n North Bend I mel, some weeks ago, a man who was an
old timer. He was an Englishman named Louis Tohnson. Like most of his country-
men in this country he is warm hearted and would share his last jDiece of bread with
the hungry traveler. After p;'.rtaking of his frugal fare this veleraa handeil me some
specimens of gokl-bearing quartz which he found in the m )iialaiiis ailjacenl 10 North
Bend. These specimens were exceedingly rich, but the depth and exieni of the lead
was yet to be determined. This prospector who has been 25 ) Lars in the business
in the province was quite sanguine. A great deal of confidence is really necessary if

the prospector n)ust succeed. He is uiiduuhledly a fortune seeker and it does not
square with his calling to give way to gloomy reflections even though he never found
bed rock or made the " riffle."

To the omnipresent gold, silver and coal in the province, musl l^e added gypsum
and mica as articles of commerce possessing considerable commercial value.

In the early days ol ihe nuuilime provinces durinj^ ihe e.xislence of the Ixeci-

procity Treaty, gypsum from th- provinces found a ready market in Toiiland,
Bosion and iVew York. Not a few farmers realized handsomely from tin, -y|i,nm
trade. Its reduction by burning to expel the water and thus make plaslcr ol jjaris

was an easy process. The .-Vmerican people iniporl not a little of our gypsum now-a-
days but its demand in the Dominion is constantly increasing—something close to a
hundre<l thousand dollars being the quantity used in Canada. Bui of this gypsum
more particulars will be given hereafter.

Of mica ihere are known to l)e four ptomising mines, two near the Tele Jeune Cache
and two on ihe Canoe River. These mines are the property of Mr. Louis \'iciorBennett,
of Kamloops. Mr. Bennett, thougli quite a young man possesses much of the ability,

enterprise and perseverance wl»ich are so necessary to achieve success in the mining
world. This gentleman has already expended a large amount ol money in holding
the fort. As mica comes within the niining regulations the duties which have to be
performed on ils possession in the mines place it beyond the reach of the ordinary
speculator.

T he property on Canoe River is known as v\hile mica. It is founed in gneiss
rock. It is also found in dinjinutive quantities in quartz about ten miles west of
Canoe River.

It is found in no less then ten distinct veins heavily laden with the mica. The
veins are parallel and they run in a south-easterly to a norlh-westerly course with a
dip to the south at an angle of about 55° and covering a distance of from one mile
to one mile and a half in width visible in a north-westerly direction until they again
see'k refuge in the cragged glacier mountains to the west, a distance of about
one mile and a half. The veins measure from 7 to 16 feet in thickness. Writing
of this ndne on Oct. 22, 1894, Mr. Jno. F. Smith, who has the mine in charge says :

That all the work that had been done was centered on this vein which is about 12
feel thick where it is opened, but immediately below a shale of rock of about 12 feet

in lhickne«i is another vein 10 feet in thickness, but I think these will be found to be
the same vein on further developmenl. " Neverlheless we continued o| u i niiiais in the
open cut previously started from which we took out some fine blocks ol riiica. As I

judge ihe lormalion of mica in large blocks is lillle understood I brought oul several

pieces of especial interest showing how the mica is formed in the quartz and the class

of rock in which mica is found. In our operations, continues Mr. .Smith, we found a
small piece of very hard and brittle bluish-white slone which may prove to be beryl,

some formation of which is precious stone. A few days later a large piece was found.

I broke this in two with Ihe intention of bringing it oul, IjuI unforiunaiely I laid it

down on a slone and came out forgetting it. Neverlheless I have llie small piece
first found wdiich will cut glass as easily as a glazier's diamond. We also picked out
small pieces of fluor spar blue in casle. Several deposits of black mica were found,
all of which can be seen by anyone who may desire.

"Mica is found in as well defined a ledge set in quartz as any other mineral but in

wedge shaped blocks from four to ten inches thick at one end, squaring various
dimensions. Mr. Smith says each block of the mica found will weigh from 15 to 20
pounds. There are several dislinci veins running parallel in these mountains which
are strictly ihe Cariboo range of mountains. These deposits can be traced for several
miles in length and about a mile and a half in breadth. There is, he says,

equally as much mica here as there is at the Tete Jeune Cache. It does not show
so well because there has not been so much work done. We slailtd in the centre
location and ran a drift 14 feet from w hich we unearthed considerable mica of a little

diflerent quality, not quite so clear as that from Tete Jeune Cache, but a little

rougher and more flexible."

Passing gold, coal and iron mines, Mr. Smith has directed his practical attention
to a neglected field.

The demand for mica is constantly increasing and as we have no reason to doubt
that our protective policy will give way to a suicidal one of handing over the natural
productions of the country to strangers, the interest of Canadian capitalists must
center more than ever in the natural resources of the country, especially in this por-
tion of the Dondnion. Canadians have been loo ready to hand over their mineral
treasures to outside capitalists who have often been in no better circumstances than
themselves. Mistakes like these will not be made in the future, though the inference
is not lo be drawn that in these pages any attempt is made to create a prejudice
against outside capital. This capital is very much needed, but il is not lo be pre-

ferred to the home-made article which it has been the practice in mining circles to
regard as inferior lo the importation.

The constantly widening demand for mica in this conntry is an incentive to the
development of Ihis mineral, and as the proof of the richness of a place may be best

determined by the actual field, so the readers of the journal may best realize what
the value of this mica is by a sample which will be shortly sent to the Review office.

H. J. E.
Kami.oops, B. C, 2ist Nov., 1894.
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The Coleraine Mining Co.

To the Editor :—
For the benefit of investors whose attention may be directed to the chromic iron

industry of this section, a few lines respecting the remarkable business methods of this

company may be of interest. The Coleraine Mining Co., in which Lieut. -Governor

Chapleau and Senators De.sjardins and Lacoste are directors, owns a large block ot

land in the town.ship of Coleraine, Que., and on the discovery of deposits of chromic

iron upon its property, the Secretary, Mr. Papineau, granted working leases of areas

to a number of operators. These leases, it is worthy of remark, were signed only by

Mr. Papineau as Secretary of the Company, and were accepted in good faith as a bona

fide and binding agreement with the Company. A considerable amount of develop-

ment followed and large quantities of chromic iron, commanding a good market, were

raised. But the Company, finding the value of its land greatly enhanced by these

operations, cooly repudiates the leases of its Secretary, and claims that they are invalid,

inasmuch as they have not been ratified by the Company. A nice state of things this

for the unfortunate operator who has been allowed to spend considerable money on his

area and who seeks a recompense from the sale of his ore. And now, forsooth, he is

compelled to accept new terms or lose his all. The new agreement provides for the

lease of small areas, some twenty-eight acres in extent, at a royally of one-half the

sellins;p ice of the ore. Out of the remainder (say nine dollars), he has to provide his

working expenses and costs and recoup himself as best he may. This sharp practice

will not commend itself as worthy of the eminent and Honourable gentlemen who pre-

side over the affairs of the Company, neither will it conduce to the speedy develop-

ment of their lands, which they so earnestly desire. The goose will lay one golden

egg and then die. I may say that Dr. Reed, who owns probably the best chromic

iron property in this section, is quite content with five dollars per ton, a royalty, by

the way, in itself high enough in all conscience.

Thanking you for the space.
R. S.

Black Lake, 22nd Nov., 1894.

Prospecting on the Rainy River.

The E titor :
, r •

A few notes respecting a prospecting trip to the Rainy River country may be ot in-

terest to your readers. We arrived at Rat Portage on 19th June and purchased our pro-

provisions and camp outfit. It had been our purpose to go direct to Rainy Lake, but on

hearing of the discoveries ofgold in the vicinity, we determined to spend a few days in and

around Rat Portage. We examined a great many islajjds and found many promising

leads, but on learning of the rich finds being made on Rainy Lake, we left for this

point' on 25th June, and arrived at Fort Francis three days later. Fort Francis is an

old Hudson Bay fort at the head of Rainy River, about 190 miles from Rat Portage.

Between these points there is a very fair steamer service, the boat making the round

trip once a week. Leaving Fort Francis on the 29th with two canoes we went to the

North-West Bay, about 26 miles away, and here our party divided—my brother and a

hrlf-breed going farther north-east, while I went south-east, or towards the Seine

river. On reaching Shoal Lake, some 42 miles from Fort Francis, I found the sur-

rounding country promising enough to warrant the establishment of a permanent camp.

We discovered some very promising leads, some of them showing free gold and all

panning very well. About this time a great many prospectors were coming into this

region from the Manitou district. By the 15th October we had taken up about 1,000

acres of promising country. All the land round Shoal Lake has been taken up by the

numerous parties in the field and development is being rapidly pushed ahead. Five

stamp mills of various sizes have been contracted for to be in running order by the ist

of Tune next year, and altogether the outlook for practical results next season is very

promising. The only thing necessary to make this a great gold producing region is

confidence, capital and enterprise, as there is no doubt of the existence of gold in pay-

ing quantity.
Yours etc.

BUSH WINNING.
Plantaganet, Ont., 21st Nov., 1894.

the cylinders in their turn would clog, and if not cleared out some part of the machinery
would break. Among other things it was Tobin's duly to keep these spouts clear.

The only platform was the one above the tank, but this platform was on a higher level

than the spouts, being 3 feet 9 inches above them. When a lump of ore was forced

down by the revolving cylinders to the front end of the iron tank too large to pass

through the spouts, it had to be lifted by hand out of the mouth of the spout and over

the front of the iron tank which projected aliove the spouts, by a person standing on
the upper platform. This could not be done by a straight iron bar 3 to 4 feet long,

the only tool provided by the company to do the work. The spouts could not be
reached by hand from the upper platform. The only st mding place from which Tobin
could reach the spouts was the end of a beam which formed part of the trestle work.
This beam extended out from the end of the frame work or butment on which the ore

washer rested 2 feet 2 inches, and projected over a pit ten feet deep. This beam was
near enough to the cylinders to be covered with mud from the washer and was slippery.

Standing on this projecting end of a beam Tobin could only reach the mouth of the

nearest spout by bending over a revolving shaft connected at that particular place by
a coupling with bolts. A line drawn from the beam on which his feet rested up over

the revolving shaft and down to the spout would be over four feet in length. The re-

volving shaft with the coupling bolts was uncovered. The work was carried on at

night. There was no building over washer, simply a trestle work erected, no railing

around it, no light in front where the spouts were
;
only one dim light above on the

platform. No means of signalling the engineer who was on duty at his engine ; was
fifty feet away in the engine house and on a lower level, and could not be seen or

heard from the place where Tobin stood. No one saw Tobin at the time he was
killed, but it is conceded from the position in which his body was found, "his head
jammed tietween the coupling on the shaft and the screen, his coat wound round the

coupling and his legs hanging down below the shaft," that he was standing on the

projecting beam endeavoring to clean out the spouts, and by losing his footing on the

slippery beam his clothing was caught in the machinery. The defendants deny that

the ways, works, machinery and plant were negligently constructed, defective or dan-

gerous, or that they were operated in a negligent or dangerous manner. They also

claim contributory negligence on the part of the deceased. The case was first tried

before Mr. Justice Ritchie and a jury and dismissed, but this judgment was reversed

and a new trial ordered by the Supreme Court in banco. On appeal to the Supreme
Court of Canada this verdict was confirmed a few days ago and a new trial ordered in

the court below. M

Drilling for Oil at Gaspe Que.

The Editor:—

Can you give any particulars respecting the operations of a company reported to

be drilling for oil in the Province of Quebec? If any such work is being done what

results are being obtained ? Any information you can give through the medium of your

columns will be esteemed.

J. T. PLATT.
New York, 21st. Nov., 1894.

[An English syndicate named the Petroleum Oil Trust, Ltd. has, we believe, a

large force at work near Gaspe. A number of wells, each equipped with an expensive

plant, have been drilled, some of them to a considerable depth, and oil found in very

small quantities. The head ofifice of the company is at 22 Henrietta Street, London.

The authorized capital is ^^430,000 sterling, in ordinary shares o'i £\., and ;^loo,ooo

in preference shares of ;^lo. Of the ordinary capital ^^345,940 has been allotted and

paid, ;i^3i4,988 having been issued to the vendors, and of the preference capital ^39,

490 has been subscribed and called up. The outlay on the equipment and drilling of

the wells must have been very large and the prospects of finding oil in any quantity

are generally regarded to be visionary by those geologists who have visited the field.

Althogether the concern is regarded as a very doubtful enterprise—Editor.]

^ AS-"'
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George W. Stuart vs. Charles F. Mott—Stuart, who is a well known gold

miner in Nova Scotia, brought a suit for the performance of an alleged verbal agree-

ment by Mott to give him one-eighth of an interest of Mott's interest in the Dufferin

gold mine, but failed to recover, as the court held the alleged agreement to be within

the Statute of Frauds. On the hearing Mott swore that he had agreed to give Stuart

one-eighth of the proceeds of the mine when sold, and after the sale Stuart brought

another action for payment of such share of the proceeds. In an appeal to the

Supreme Court of Canada judgment has been given in favor of Stuart, with costs,

reversing the decision of the Supreme Court of Nova Scotia. In rendering judgment
Mr. Justice Gywnne said : I am of opinion that this appeal should be allowed with

costs, and that the judgment of the court of first instance in favor of plaintiff be re-

stored. The only real defence to the action urged before us was that the plaintiffs

cause of action was estopped and barred by a judgment rendered in favor of the de-

fendant in a former action at suit of the plaintiff which, as was intended, operated as

res judicata upon the matter of the present action ; but concurring herein with the

learned judge of first instance, I am of opinion that there is nothing in the former

action which ooerates as a bar or estoppel in the present.

Tilley vs. Walker—Several years ago Mr. W. H. Walker, Ottawa, induced

plaintiff to invest in his plumbago mine at Graphite City, near Buckingham, and there

was an agreement by which Tilley was to furnish more capital if necessary. The
plaintiff believing that he would be throwing his money away did not complete his

engagement and Walker sued him. This suit was settled by Tilley forfeiting the

greater portion of what he had put in and abandoning his claim against Walker.

Walker on the other hand entered into an agreement whereby he acknowledged him-

self indebted to Tilley to the extent of $5,500, which he promised to pay in five years

with interest at six per cent., giving Tilley a mortgage upon his mine, which, how-
ever, had been previously mortgaged to the extent of over $50,000. This was on the

I2th January, 1892. In May last, having received nothing on account, although there

was two year's interest overdue, Tilley entered the present action for $752. 50, the

amount of interest due at that time and also for $5,500 of principal, which was not

due, but alleging that Walker was insolvent and the security worthless by reason of

the prior mortgages, and that on this account the principal was now exigible. Walker
contests the suit and claims that he has spent a great deal of money on the mine re-

cently and that it is worth $300,000. The suit will be tried in Hull on or about the

20th inst.
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Tobin vs. The New Glasgow Iron, Coal and Railway Co. Ltd. —This is

an action to recover $5,000 damages for the death of an employee named Peter Tobin.

The deceased, whose duti,es were to attend the ore washing machinery, was found

.dead, jammed in the machine, the first night he was on duty. No one saw the acci-

dent nor can it be explained. It is claimed that the ore when washed came out

through spouts projecting from the front of an iron tank filled with lumps of ore and

water in which ponderous cylinders revolved. The size of these spouts was 9 x 11

inches. The lumps of ore were sometimes larger than the opening, and consequently

would not pass through. If the spouts clogged the tank would soon fill with ore and

The Bank of Ottawa (plaintiff in court below), appellant, and A. Lomer (de-

fendent in court below), respondent in the Court of 'Queens Bench in appeal.

The appeal is from a judgment of the Court of Review which reversed a judgment
of the Superior court. The judgment of the Superior court condemned the respon-

dent to pay the bank appellant the sum of $911.56 being the amount of two sterling

bills of exchange drawn by respondent upon the Kingston Phosphate company, and

accepted by that company. The judgment of the Court of Review reversed this judg-

ment and dismissed the appellant's action. The Bank of Ottawa, appellant, sued the

respondent on two bills of exchange drawn by Lomer, Rohr & Co., on the Kingston

Phosphate company. Appended to the signature of the drawers were the words " Mg.
Agts. " The appellant alleged in its declaration that the abreviation " Mg. Agts.

"

stood for mining agents, and that the respondent bound himself personally as drawer

of the bills. The contention of the respondent was that the abreviation " Mg. Agts"
did not stand for " mining agents, " but for "managing agents" viz., managing agents

of the Kingston Phosphate company, on which the bills were drawn and by which

they were accepted. The respondent pleaded that he did not sign the bills of ex-

change in his individual capacity and never intended to become personally liable upon

them, but that he drew the bills in his representative capacity of managing agent of

the Kingston Phosphate company, which alone was liable on the bills. The Court of

Review, reversing the judgment of the Superior court, held that appellant was well

aware of the meaning of the words " Mg. Agts. " underneath the signature of the firm

of Lomer Rohr & Co., and that it discounted the bills with full knowlege that the firm

was only binding itself as agent of the company on which the bills were drawn.

Judgment was reserved.

Lauchlin Mclean vs. Dominion Coal Co., (Ltd.) Appeal to the Supreme

Court of Nova Scotia. Plaintiff, a farmer, claims $2,014 damages for value of

. J lit

ii Cornell

lid if any i

iiled to

Eiiiiies «i

Simmi

pons sol

lisoppc

to com

Tkcl;

B, Pa-

ttllens

llyofla

iffloteR,

fiilOllldt

4e Mured'

>ooitli„

Wredoi

"Undo

•»TllO|l



THE CANADIAN MINING REVIEW. HT^

property destroyetl or damaged by a forest fire, which, it is claimed, originated on the

iefendant company's railway. At the trial in the court below the jury returned a

Tcrdict lor the plaintiff, but the judge, (Townsend) ordered judgment to be entered

IB favor of the company, for the reason that the burning of the brushwood that

occasioned the fire, was done by a contractor ot the company, whom he considered

Inble. A similar appeal by another farmer named John McDonald, who sustained

loss on the same occasion is also down for hearing in the same court.

Phosphate Milling Co. vs Montreal Warehousing Co.—At the Superior

court, Montreal the defendants moved for leave to re-open their enquete. The court

was of opinion thai they had not shown proper diligence; the enquete had previously

been re-opened by their request and closed. Motion dismissed.

The Canadian Copper Co s Suits—J. B. McMuUen and G. B. McMullen,
TS. S. J. Ritchie. Judgment in this celebrated case has been given in the United
States Circuit Court as follows :

" In lanuary, 1886, Samuel J. Ritchie contracted to purchase from James B.

McMullen and George W. McMullen, the plaintiffs, 210 first mortgage bonds of the

Central Ontario Railway Co. Ritchie was to pay them $210,000 cash and $40,000 in

stock of the Canadian Copper Co. The delivery of the bonds and coupons and the

payment of the consideration were to be siniultaneous. Ritchie failed to make such
paynient and was sued in the Canadian Court for breach of contract. Judgment was
rendered against him in February, 18SS, for the sum of $238,000. Afterwards suit

was brought on the judgment in the United States court in the northern district of

Ohio, in September, 1888. The result was that judgment was rendered at the

Novemlier term, 1890, upon the Canadian judgment for $265,370. The case was
taken upon a writ ol error to the supreme court of tht. United .States where it is still

pending. Execution was issued from this court. The failure of Ritchie to set up the

defence which he now by an amended cross bill seeks to arrest is fatal to his applica-

tion. He seeks to attack the judgment, but shows no reason why he did not earlier

acquire the .same information upon which the attack is based. Mr. Ritchie was him-
self president of the railroad company at the time the bonds were issued and at the

time the contract of 1886 was made and has continued to be president to a very late

date. The Mc.Mullens had jointly with Ritchie been the owners of the road. It was
his right to have examined those bonds and coupons and it is impossible for him to

• escape the charge of very gross negligence in this matter." The decree goes on at

length inro the debts of Ritchie to Judge Burke, Senator Payne and the Cornell estate.

For the amounts due Judge Burke a decree was given. "There is a controversy as to

the debt claimed to be due the Cornell estate on a note for $8,000,." continues the
decree. "The only controversy as to the indebtedness claimed by .Senator Payne
against Ritchie is as to a note for $6,000, dated in 1887, payable in three nionths
after date. The note was worthless at the time it was executed, as the railway com-
pany had no means of payment and there was no practical way of coercing payment.
Ritchie is -jntitled to have this note sold or collected and the proceeds applied to the
payment of Senator Payne's debt. The other debts or claims of .Senator Payne are
allowed. The aggregate amount of compensation claimed by Mr. Ritchie for services

of one kind or another for the running of one or both companies, exceeds $1,000,000."
Judge Lurton held that when Ritchie was engaged in the matter for which he claims
compensation he was officially connected with the companies and that neither com-
pany had by any resolution provided for any salary or compensation to any president
or director. He says : "His services have been voluntarily rendered without ex-

pectation on his part that he would be paid for them. Lands were bought by Ritchie
some times in his own name, and others in either of the copper companies. He gave
bis services with no expectation of compensation other than as the stocks owned by
him would increase in value. He was a man of great ability, energy, and a lowering
ambition for great enterprises. As a proniotor or boomer he seems to be unrivaled.

His ambition was to make millions. He believed that these mines were of fabulous
wealth. Difficulties did not seem to deter him, nor danger affright him. The com-
pany's caution in his judgment was timidity and cowardice. He appears to have been
an overbearing and imperious man, and the court is not particularly impressed with
the scruplousness of his methods or reliability as to details of fact. The conservatism
of Messrs. Payne, Cornell and Burke was never a barri' r to his exertions or an obstacle
to his plans. To those ends he devoted himself with the zeal of a crusader. He had
most exaggerated ideas as to the value of these properties."

The document then devotes some space to the discussion to Mrs. Ritchie's stock,
the judge holding that a decree will be drawn, directing that the collaterals held by
Mr. Cornells executors, other than those belonging to Mr. Ritchie, be first sold and
then the coupons levied upon by the McMullens to pay any further sum be next sold
and if any surplus remains alter satisfying the Cornell debt the McMullens will be
entitled to such surplus, and if there be a deficiency enough of Mr. Ritchie's
securities will be sold to make good such deficiency.

Summing up. Judge Lurton said that the McMullens will deliver the bonds and
coupons sold to Ritchie and for which they have obtained judgment to Clerk Belford,
who is oppointed special commissioner, and take his receipt. Each of the defendants
will do the same. The commissioner will, after advertising, sell at public sale each
lot of collaterals. The .sales wifl in each case be for cash unless the council for all

parties agree upon a different mode of sale. The sale is not to be made earlier than
ninety days from date to give Ritchie an opportunity to pay off the several amounts
due to complaintants Burke, Payne and Cornell and all the costs of the cause.

The claims of the different parties to the suit are set off by the court as follows :

H. B. Payne, $600,000; Judge Burke, $230,000; Cornell estate, $200,000;
McMullens, $270,000.

The Coolgardie Gold Fields —Rich, Perhaps, but Costly.

(From the Investors Review.

)

Coolgardie I Who has not heard the name ? Its praises have been sung inces-
santly of late, and by all the members of the band, from the Agent-General down to
promoters, punters, and touts. The song has been ever the same—gold, gold, until
the whole city is sick to death with the thing. It is impossible to take up a paper
without one's eyes falling on further mar\-ellous gold discoveries at Coolgardie, or at
the Murchison or Vilgarn fields. Crowds are rushing here, crowds are rushing there;
two or three men in as many days simply by a hand machine have obtained so many
hundred ounces of gold ; water has been found in plenty, and so forth. We quite
expected all this, for preparations have been for some time in progress to introduce to
the London market companies to work the gold fields of Western Australia, even
down to the Agent -(General hiring a shop window in Gracechurch street in order to
display some samples of the metal. Gold has long been known to exist in Westralia,

as it is now the fashion to call the colony, and since 1885 various fields have been
" proclaimed ;" but former attempts to " boom ' the place were not successlul, min-

ing operations being too heavily handicapped by difficulties and cost of transit and the

lack of water. .Since that time the Government ot Western Australia has expended
some money on roads and railways and in making experiments for the storage of

water. It also adopted the pretty sure way of getting the country developed by sell-

ing immense tracts of land to enterprising speculators for very little money, in spite of
the known or suspected riches. We have no desire to disparage gold mining in

Western Australia ; but the public must be told the truth. Gold is there in large

quantities, at and near the surface. Whether it takes the form of proper and well

defined lodes which continue to any depth, has yet to be proved ; but the extraordin-

ary richness of the finds suggests that the lodes are " pockety," and not permanent.
The country is little better than an arid desert, whereas timber will be largely wanted
if any real mining is to be done. Railways are being slowly constructed, but are still

many miles from the seat of operations. Of water there is none, beyond the sea

water, between 100 and 200 miles away, though this, of course, can be condensed at

considerable trouble and expense. Even the optimistic Agent-General admits that

the lack of water is a very urgent question. " There is," he says, " a skeleton in every

cupboard, and with them it is the question of water." The Government have spent a

fair amount in water conservation, but the average yearly rainfall does not exceed
twelve inches, and is immediately sucked in by the parched soil. Artesian wells are

spoken of, but good authorities think little of the idea. The drawback to the indus-

try is therefore plain enough—the great cost of working, and unfortunately it is " writ

large." It is almost a repetition of the Queensland " boom " of some seven or eight

years ago, when over two dozen companies were formed with an approximate capital

of about 5 millions, of which lour-fifths were taken by vendors and promoters. How
many of these companies are still at work ? All but very few have been wound up
and the money lost. .So it will be with these latest creations, and the public will have
to use great caution in having anything to do with such traps. If the remaining com-
panies to be brought out—and we understand that a great number of ventures are

waiting to be is.sued—are not started upon a more solid basis, Coolgardie will stand

no chance whatever. If it had ever stood much chance it would have been developed
years ago. Shareholders are face to face with their usual privileges—reconstruction

and calls, or the swift death of all their hopes.

The Status of the Nickel Industry.

(From the Engineering Magazine.

)

The Large increase in the production of nickel during the past few years is mainly-

due to the introduction of the metal into material designed for war purposes, the

toughness of nickel-sleel having been found of considerable value in the manufacture

of objects which are to be subjected to sudden and excessive stresses. It has been

found that steel alloyed with a small percentage of nickel (3 to 4 per cent.) possesses

great tensile strength with a corresponding elastic limit. The percentage of nickel

used in the alloy has a marked effect upon its physical characteristics, the advantage

of steels containing a low percent.ige of nickel not being found in richer mixtures.

For instance, a gun manufactured of steel carrying 27 per cent, nickel did not give

satisfactory results, treatment after forging reducing its physical qualities below simple

steel.

Up to the present time nickel-steel has met with an extended use only on the

part of national governments, such being the inertia of custom that it has not been

introduced openly into the arts and manufactures. This is partially due to expense

attending its manufacture, partly to a conservative spirit which hesitates to employ a

new material, engineers not caring to call for it in their specifications and manufactur-

ers hesitating to advocate its introduction. It is very important for the nickel indus-

try that this nickeliferous iron alloy should meet with a general introduction because

in that case nickel would find a ready and ever increasing market. That such a

desideratum can be reasonably looked forward to is foreshadowed in the opinion

recently expressed by one of our best authorities on steel subjects who stated in a

letter to the writer that the qualities of nickel-steel are simply marvellous and if pro-

perly pushed it should have a great future, (^n this account the future of the metal

seems closely bound up with that of nickel-steel and the limited extent to which this

material has already been employed has given the nickel industry a considerable

stimulus, the remarkable results obtained from physical tests of this material affording

much hope for its ultimate extended use. Although the results obtained in the cases

of certain Harveyized plates recently submitted to the Government for testing purposes

caused some doubts to be cast upon their effectiveness, still the many tests of a similar

nature which preceded the ones referred to and which turned out successfully, and

others which have subsequently been made, render it more than likely that in these

particular cases failure cannot be charged up against the alloy. As is the case with

every new industry, perfection has not been attained at once, and some failures must

naturally be expected ; but it has not been by any means demonstrated that the dis-

asters which overtook the particular plates mentioned are to be ascribed to any inher-

ent weakness in the nickel-steel itself. An accumulation of evidence obtained at

Krupp's works in Germany, at the Ochata trials in Russia and at the many tests made
at Indian Head and other places in this country and in France has been obtained,

which'goes to show conclusively that nickel-steel plates, when placed side by side

with those of ordinary steel, and subjected to severe tests, are capable of with-

standing greater punishment than the latter. As stated, this fact has been established

upon American and foreign proving grounds again and again so as not to admit of

any reasonable doubt remaining upon the subject. However our naval authorities

were not satisfied with the resisting powers of nickel-steel plates but wished to carry

the matter still further, and to provide for the new war vessels building a material of

great surface hardness in addition to toughness so that the projectiles should be broken

up on their surfaces, they still possessing the quality of not cracking. If in thus

attempting to produce in ideal plate, one possessing the toughness of nickel-steel at

the same time with an extremely hard outward surface, it has been found that further

experience in the methods of manipulation is necessary before attaining perfection, it

is hardly logical to ascribe a casual failure to any inherent weakness in the nickel-steel

itself When it is considered that the presence of o-l per cent, of carbon, more or

less, in a plate constitutes the difference between a material which will resist cracking,

or one which will fly to pieces under the impact of projectiles, the extreme caution

necessary in proportioning the ingredients is apparent. Furthermore, the effects upon

steel of the various processes of annealing, tempering, etc., are factors which demand
serious consideration, especially in the case of heavy armor plate subjected to severe

test shortly after manufacture.

Apart from the mechanical and chemical processes to which the plates are sub-

jected, the incorporation of the nickel into the alloy during the process of manufactur-

ing the steel may also have a considerable bearing upon the results produced. In

France, which was the birth-place of nickel-steel, the method of incorporating the
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nickel into the bath was for a time through the medium of ferro-nickel. The material,

which corresponds in a measure to the compound of iron and manganese known as

ferro-manganese used extensively in the manufacture of steel, was prepared from ores

of the two metals and sul)3eque^^tly introduced into the steel bath. This process of

manufacturing nickel-steel is explained at length in the patent, specifications of both

Schneider and Marbeau, and has much to recommend it. It is only rational to

assume that where two metals, iron and nickel, are already alloyed in the ferro-nickel,

the latter will become very evenly diffused through the steel bath when the ferro-

nickel is introduced into it. At present the French manufacturers appear to have

substituted metallic nickel in the place of ferro-nickel in manufacturing their nickel-

steel ; but in either case the nickel is introduced into the steel bath in the metallic

form. In this country a different method has been employed by our- nickel-steel

makers—one which, when the object to be obtained is considered, does not commend
itself either upon chemical or mechanical grounds. The nickel is introduced into the

steel in the form of what is known as "commercial oxide," and the incorporation of a

small amount (between 3 and 4 per cent.) of nickel, in the form of oxide, into a bath

of steel so as to form a homogeneous alloy under the condition named is hardly to be

expected. It is difficult to understand how the nickel can become evenly distributed

throughout the bath, and if by chance the oxide should not be thoroughly reduced the

cohesion of the whole mass is naturally weakened. A priori it would appear as though

the European practice of incorporating the nickel in the metallic form were the one

most likely to lead to uniform results, and the practice of using nickel in the form of

oxide may account in some cases for the uneven results obtained over here. The pro-

duction of alloy is not always an easy operation ; but there are other metals forming

component parts of alloys in common use, which possess essential characteristics so

widely differing from each other that they are much more difficult to alloy than is the

case with nic]<el and iron
;
yet practice and experience have overcome the difficulties

at first encountered. Similarly happy results may be confidently expected in the case

of nickel-steel when the manufacturers have gained the requisite experience, and pro-

bably occasion to refer to blow-holes or uneven distribution of the nickel will not then

rise so often. .

One point clearly established by experience with nickel-steel up *o the present

ime is, that as far as applied to large castings the alloy has unquestionably come to

stay, but to what extent it can be utilized for smaller articles^remains yet to be proved.

There appears to be no good reason why it should not eventually find general intro-

duction wherever a tough steel of great tensile strength is required.

The non-corrodibility of nickel would seem to fit it especially for culinary utensils,

and these have been placed upon the market for some time, manufactured both from

solid nickel as well as combined iron and nickel plate, manufactured in the manner
already mentioned. The method of welding nickel to iron and then rolling them both

to plate, gives us a material possessing most of the desirable qualities of nickel without

its excessive cost. Iron " plated " in this manner does not readily part with its nickel

coating, as is so generally the case when it is plated by galvanic action.

Solid nickel coins have recently been issued by some of the European govern-

ments, knd alloys of nickel and copper, the so-called " nickels " in common use, have
long been in circulation in this country and elsewhere ; but the uses to which metallic

nickel is put to-day are comparatively few, and will probably remain so until improve-

ments are introduced for reducing the metal out of its ores.

Engineering- Instruments and their Ca.\ihra.tion.—Con/i!iued.

generally be found that successive observations taken at the same pressures will not
repeat themselves exactly. The lines will wander round about a mean position. If
readings be taken first with rising, and then falling pressures, it will often be found
that one of these will remain constant for successive repetitions, while the other varies
owing to slight alterations in friction. Oftener, however, both will be found to vary
together.

5. The atmospheric or zero line alters with alteration of temperature, and should
therefore always be taken immediately after the diagram, time only being allowed for

the complete escape of steam from the underside of the piston. This is naturally only
important for measuring the absolute pressure of steam at any point of the diagram,
and will not affect the mean pressure. If the atmospheric line be taken previf)usly,

the pressures above the atmosphere will all be too high. It is probable that this error
is not so great in actual practice, where the spring has not so much time to fully

acquire the temperature of the steam as in static calibration, where the steam is

steadily applied lor an appreciably longer time.

The author finds that, for purposes of correction, all the foregoing errors may be
summed up under two heads, viz., scale errors and backlash errors.

With regard to the former, the combined effect of rise of temperature and unavoid-
able inaccuracies in both spring and linkwork, is to alter the scale of the diagram so
that the spring becomes of higher or lower scale than its nominal value. By plotting
the errors of several cards taken at each of a number of successive pressures, an error
curve may be drawn with a base line representing the successive pressures, and vertical
ordinates representing errors. It can then be seen at a glance what the general char-
acter of the inaccuracies is. The curve generally approximates to a straight line, with
larger or smaller undulations ; and if a straight line be drawn through the mean
values, it will usually be found to differ by less than I per cent, of the total pressure
from any individual observation for a large portion of the range. In general, the actual
observed errors will leave this line after a certain point, which wiil define the range
beyond which the spring should not be taken. A spring which deviates widely from
such a mean line should not be used where errors less than these deviations are im-
portant. A spring and indicator which show a less mean combined error than 2 to 3
per cent, is unusual. Many indicators, if taken beyond a ij^ inch range of diagram,
exceed lo per cent, errors from their true reading. These occur in both a positive
and a negative direction. By the means of this correction line the true scale of spring
in the given indicator can be determined. If observations be taken on both rising and
falling pressures, two sets of readings will be obtained, one up, the other down. A
second mean line will then have to be drawn, and the difiference between the two will
represent backlash errors.

In all such calibration, pistons, linkwork, and all' moving parts must be oiled at
frequent intervals, as would be done in practical use. Dryness or foulness of piston,
etc., will, of course, largely modify the backlish. ' Under static tests, or with the
steady and slow rise and fall of pressure which are riecessary for the accurate determin-
ation of the pressure, it is probable that the maximum difference between the rising
and falling position of the piston will be shown. In actual use, with the rapid alter-
nations of pressure and quickly moving pistons and parts which then take place, it is

probable that backlash may, to some extent, be reduced. On the other hand, any un-
due pressure upon the pencil point would very largely increase this effect. In some
experiments made on this point, the author found that with engines running at a con-
stant speed and doing constant work, by modifying the pressure on the pencil the
diagram was altered in precisely the direction one would anticipate. The effect of

backlash upon an indicator diagram would be to make too low an admission line too
high an expansion curve and too high an exhaust line, as long as it remains straight or
drops. If any drop in the admission line, or rise in the exhaust line, occurs, this

effect would be reversed. This is precisely what the author found in the cases referred

to. With straight admission and exhaust lines, increase of pressure on the pencil pro-

duced lower admission line, higher expansion line, and slightly higher exhaust. This
indicates a method by which backlash can be approximately corrected for. Under the
above conditions it will generally only be necessary to correct the admission line, as
the expansion and exhaust lines erring in the same direction, the mean distance be-
tween them will be practically unaltered by backlash. Where the admission line falls,

or the exhaust line rises, instead of being straight, it is the exhaust line which will re-

quire correction. This correction, of course, involves some trouble where a large
number of cards have to be measured, and if backlash could only be avoided, or re-

duced to negligible dimensions, the simple correction for scale would alone be
required.

An indicator has recently been introduced in this country which seems to promise
great possibilities in this direction. It has a rotary in place of a reciprocating piston,

and there being no linkwork of any kind between pencil point and spring, there is

little opportunity for backlash. The friction between piston and cylinder has been re-

duced to a minimum. If the spring is initially adjusted out of the centre line, side
pressure, and therefore friction, is caused upon the journals, increasing as the pressure
rises, and there is some backlash. With the springs properly adjusted, however, the
backlash is remarkably small. In the Crosby and Tabor instruments the springs are
attached to the pistons by ball and socket joints, so as to allow them to adjust them-
selves if any slight deviation of the spring pressure should occur. But the danger of
vertical play prevents sufficient slackness in this joint to render it always effectual.

It is curious that one of the indicators which the author tested, and which gave
the most consistent results, had a spring from which the ball had accidentally become
unfixed, though fitting it perfectly and sliding upon it without perceptible play. This
seems to indicate that if this ball and socket joint could be made effectual, some of the
irregularities due to piston friction would disappear. The backlash due to the link-

work was still present, however.
In conclusion, the author hopes that, in pointing out the possible values of indi-

cator errors, he may in no sense be deemed to depreciate their value. A clear idea
of what these errors are, and how they can be avoided and allowed for, must only tend
to increased confidence in the indicator as a scientific instrument. If in any degree
this paper has helped to attain that result, it will have accomplished the object the
author had in view.

AUTUMN MEETING
OF THE

I

Mining Society of Nova Scotiax

Federation endorsed provisionally after a long aiid lively debate.
The July papers discussed.

The Autumn meeting of the Mining Society of Nova Scotia was held at Halifax

on Tuesday 6th instant. The attendance was not large but the proceedings were
lively. There were present :

Mr. Tohn Hardman, S. B., Halifax, President.

Mr. H. S. Poole M. A., A. R. S. M., Stellarton, Past President.

Mr. C. Fergie M. E. Drummond Colliery, Westville.

Mr. W. R. 'Thomas, F. G. S., Montague.
Mr. J. H. Austen, Halifax.

Mr. B. F. Pearson, Halifax.

Mr. W. G. Matheson, New Glasgow.
Mr. Chas. Archibald, Halifax.

Mr. G. F. Boak, Halifax.

Mr. A. A. Hayward, South Uniacke.
Mr. C. E. Willis, Halifax.

Mr. J. D. Sword, Halifax.

Dr. E. Gilpin, Inspector and Deputy Commissioner of Mines.

Dr. Murphy, Halifax.

Mr. C. F. Andrews, Country Harbor.
Mr. R. G. Leckie, M. E., Londonderry.
Mr. M. R. Morrow, Halifax.

Mr. Alex. Dick, C. and M. E., Halifax,

and Messrs W. H. Smith, J. E. Leckie and Mr. H. M. Wylde, secretary.

After the minutes of the July meeting had been read and adopted the following

were elected :

NEW MEMBERS.

Mr. A. N. Whitman. Mr. J. G. Leckie. Mr. J. D. Sword.

FEDERATION.

The CHAIRMAN—We have to go back as far as the March meeting on this

matter, the whole question was referred to a committee consisting of Messrs Poole,

Willis and the President and the Secretary. That committee formulated a scheme
which was sent on to the Quebec Association, was amended by them and reported

back at the Sydney meeting. The report is as follows :

" In the matter of Federation of existing mining societies or associations, it was
agreed :

—
(i) That in 50 far as the subsequent paragraphs are concerned, it is deemed desir-

able that all existing mining associations or societies in Canada should be invited to

join ;
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(2) That all members of such organizations should become, ex-officio, members
the proposed "Canadian Mining Institute.

"

(3) That each organization should pay annually to the funds of the Canadian Min-
Institute a sum per head of its membership to be hereafter .igreed upon.

(4) That the first and main raison de etre of the Cananian Mining Institute should
the printing and publishing in one volume under one editing, of all the transactions
each of such organizations, thereby relieving the local organizations of this matter
expense entirely : the expense being met by the per capita contribution to the

fiinds of the Canadian Mining Institute.

(5) That it is not desirable to have, or attempt to have, any large body of officials

the Canadian Mining Institute, but rather that such business as may arise should
transacted by a small body or committee to be composed either
(a) of the several Secretaries to the local organizations, or

{6) of one specially elected delegate, or

(f) of a specially elected delegation, based on one member per so many members,
for each local organization.

(6) That the committee, or governing body, so constituted should appoint or
lect one individual to act as SecretaryrTreasurer—Editor of the Canadian Mining

Institute.

(7) That each local organization preserve,. to the utmost extent, its autonomy and
jodividuality.

The report came before the Council of the Society and was indorsed by it before
,nsmitting it to the Quebec Association. This is the first time it comes before this

iSociety as a whole, and I will have to ask for your verdict on this report.

On motion the report was recieved and adopted.
The CH.\IR.M.\N—The next step is to read what action has lieen taken by

Ithe other associations. Ontario and (Quebec have each appointed a committee,
which committees have drawn up two schemes practically identical. The first is from
the Ontario .Mining Institute and is endorsed by their full committee. (Scheme
as outlined read.) The second one is from the General Mining .\ssociation of Quebec
and is signed by three of the four members of the committee, the fourth member
while endorsing it as a whole has forwarded a letter which, perhaps, will be better

d after the schemes have come before the meeting. The scheme is substantially as
follows: (Scheme as outlined read.) I think these reports sent by the Ontario and
Quebec .Societies are properly before the meeting for discussion.

Mr. TH0.M.\S—Are these ouiside members to be represented on the Board?
The CH AIRM.\N — N'o. In that connection I will read the criticisms of

Mr. L. .\. Klein in a letter to the Secretary of the Quebec Association :

"On the whole I approve of it for the purpose as a starter —there are, of course,
a good many things which I wished to have discussed at a full meeting of all the
delegates.

(Par. 4, sec. 5.) While it may be a good thing to enable any one to become a
member of the Federation without being a member of any Society, in federation,
I don't see where such members are going to have any representation from, i. e., the
Governing Board or Council ; further,

(Sec. 6, par. 5.) I am not in favor of this method o( representation in Council,
as it places all the larger and more important societies in a disadvantage, being
eventually out-voted by smaller organizations and such that have become members
itfter federation. I would much more favor a "de capita" representation, but
knowing there is a vast difference in the subscription fees (and therefore quite pos-
sible to acquire a large membership with a small fee) I would wish to have the
iiepresentat on in council based on the annual subscription list of each society prorata.
The idea may strike you strange, but we will have to deal with this subscription list

anyhow in some measure or another, viz. (Par. 6, Sec. 12) re annual subscription of
each society, which could not possibly be the same amount in each and every case.

I would suggest that the council should consist of the Presidents (which would give a
representation of dny society in any case) and one mernber '^/or every, sa.y %2^o ox
$300, Annual Siihscriptioit," to be elected annually by each such society. The sub-
scription list of the previous years to be governing.

(Sec. 7.) Is the .Secretary-Treasurer to be elected from the delegates or from the
members of any of the societies ? I would suggest the latter.

It seems to me also that we touched a number of points at the Meeting in
Sherbrooke which are worth while considering and I trust you will bring the matter
liefore the Nova Scotia members so that we may be enabled to federate under con-
•ditions approved by all."

Mr. THO.M.-VS— I take it that the object of the amalgamation is to publish the
.proceedings at a cheaper rate. Therefore I was surprised that there should be outside
memliers at all.

The CH.AIRMAN—I think Mr. Thomas' idea is the one most of us have. The
men who might wish to come in as outside members are persons not directly inter-

ested in mining in any of our provinces but are interested in it as a whole.
.Mr. TH0M.\S—If a lot of such men were to come in they might have a repre-

Mntation on the Council and thus injure our standing as a society.

Mr. .STU.^^RT— I think we should insist that the men who would join this
Institute should join it as members of one of the original societies.

.Mr. THO.MAS— In our Committee's first report something was said about elect-

ing the Council according to the numerical standing of the Societies. Now we have
•one member from each. I understood that the Ontario Institute had not been formed
•when we were in .Sydney.

The CH.A.IRM.\N—The Ontario Mining Institute was formed in .\pril and is a
thoroughly representative organization of the mining interests of that Province ; its

annual subscription is I believe two dollars. The General Mining Association of
Quebec is composed almost entirely of owners or men engaged in the management of
mines and the fee is $io.oo, the same as ours.

.Mr. WILLIS— It looks as if all this business will be done by one man, the
Secretary elected by the six members of the Council. There might be a man whom
the members of the other two Societies might wish to elect who wiuld be off.-nsive to

the people down here. We would have only two members to their four. If it ever
•came to a vote they would always combine against us. They have a much larger

membership.
The Ct-I.\IRM.\N—There are always chances to make combines.
.Mr. WILLIS— I think the Secretary of this Federation should be elected by a

vote of the different Societies.

-Mr. GUE—The same majority would be against you with the larger number. I

am in favor of the original scheme, federation for the purpDse of publication of trans-

actions.

The CHAIRM.-VN—The scheme before the meeting is the very one you mention.
Mr. WILLIS—My objection is to the manner of electing the Secretary. I

object to that part which says that the .Sacretary shall b; elected by the Council.
Mr. GUE—Why do we want a Council and Secretary for the editing of the

joint report ?

The CH.-^IRM.A.N—The object of thisschem; is economy. It costs us about
5S0O-OO to publish our proceedings. The scheme is, that by the payment of one-

third of that au.ount we get the same thing and in addition the papers published by
the other two .Societies. This programme is open for amendment. We can reject it,

or we can send them a substitute, or we can reject it altogether and stand on our own
footing.

Mr. .ARCHIBALD— I think the simplest way out would be to give us the simple
object of this federation. There seems to be a suspicion that this Council can do us
an injury in some way or other, or call upon us to pay more money. If the object of
the Society is simply as you specified, to have the reports issued cheaper than before,

I do not see that I have any objection to it.

Mr. THOMAS—I don't see that it is necessary to have a Council in this affair

at all.

The CHAIRMAN— I think a few figures will show the reason. This Society
with a membership of eighty or ninety purchases two hundred volumes of its trans-

actions. Five hundred copies of the transactions would cost little more than the same
amount. Putting the membership of the Quebec .Society at one hundred and twenty
and Ontario at one hundred there would be about three hundred altogether.

The SECRETARY—Our printing has been done at Ottawa. The printing here
is slightly cheaper, but we have to have the plates done in Montreal and Toronto.

Mr. FERGIE— I would suggest that the representation for Council be one for

every forty members, following the precedent of the English Federation. I move
this as an amendment.

Mr. POOLE— I second it.

Mr. THOMAS—The words "affairs and business " should be better defined.

Why not make the -Secretary responsible to the Council of each Society.

The CH.\1RMAN—You would find that more difficult than to make him respon-
sible to one body.

Mr. HAVWARD— I fail to see why it is necessary to appoint a Council to trans-

act a matter of one hundred and fifty dollars a year.

The CH.\IRM.\N—The Council will have the control of more than four
hundred and fifty dollars a year. There is another object in view also. The Royal
Society of Canada, as I am informed, gets a grant from the Dominion Govern-
ment of about $10,000 a year, which sum is almost entirely devoted to the publishing
of their transactions. If our federation goes through we shall apply to get a grant
from the Dominion Government which will help to pay for the publication of our
proceedings.

Mr. THOMAS—Why not say what the object of the federation is ?

Mr. POOLE—Let us first have it established that it is the desire of this body
to form a Federated Institute and then consider the details of the organization section

by section. We will make better progress in that way.
The CHAIRMAN— I would like to point out that at the united meeting in

Cape Breton it was passed unanimously that we do federate. Mr. Wylde made the
motion.

Mr. wylde—When that motion mas made, the question of federation simply
for the sake of econoniy in publishing the transactions, was under discussion. Any
objects other than this have been brought up since that resolution was passed.

The CHAIRMAN—At the suggestion of our Past President, unless there is

objection, having agreed to federate, we will proceed to discuss this scheme paragraph
by paragraph. The two schemes of the Quebec and Ontario Associations are practi-

cally the .same, where they differ I will read each.

Mr. HAYW.\RD—I move that the proceedings taken in Cape Breton be
reconsidered.

The CHAIRMAN—I cannot entertain that, as that was a united meeting and
we cannot deal with what was done there.

(Mr. Hayward appealed to the meeting, but the Chairman was sustained.)

Mr. PEARSON— I must confess to considerable ignorance on the subject.

As it appears to me, a decision was arrived at by the united meeting at Cape Breton
to amalgamate, the object being the joint publication of the proceenings of the

.Societies. If that was defined distinctly then it is only a question of the machinery
necessary to carry that out. Is there any clause of the constitution by which the
object is limited to that particular thing. I would say it would seem to be a pity

that the object should be limited.

The CH.A.IRMAN—Mr. Pearson has stated the facts as they are. It does
define the objects, viz :

—
(a) The publication in one volume of the papers and proceedings of the several

organizatians in the federation.

(h) Action upon all matters affecting or relating to the mineral industries of
Canada.

These objects can be extended with advantage.

As to the first paragraph, the name. Ontario suggests "Mining Institute of
Canada," Quebec, "Canadian Mining Institute."

Mr. PE.\RS0N— I would move that this Society approve of the name "Mining
Institute of Canada."

Mr. POOLE— I second that, because we will use the expression "The Mining
Institute" in conversation.

The motion passed.

Paragraph 2 was then read and the first part down to "'(b)" adopted.
Mr. WTLLLS— I move that sub-section (l>) "Action upon all matters affecting o

relating to the mineral industries of Canada" be struck out.

Mr. HAYWARD— I second the motion.

Mr. POOLE, seconded by Mr. Fergie, moved that it be retained.

Mr. WILLIS—The report ol the first committee limited the object of this fed-

eration to the publication of the reports. Now this is added on to that, I am not in

favor of federation for any other purpose.

Mr. POOLE— It is desirable that there should be some organization with a
Dominion character. I would not like to see the Mining Society of Nova Scotia

become of secondary importance, and I do not see how it can under this new forma-
tion. I think giving it a Dorainiun character would add dignity to it in the eyes of
the public. We have allowed the mining business to be run by the politicians alone ;

now we all want to have a say in mining matters.

Mr. I'E.'VRSON—As I understand it the proposition is to create a council and
clothe it with powers to do something as representative of all the Societies of Canada.
It commends itself to my mind that that council should have soi'ne functions besides

editing minutes, functions by which it could talk in the name of the Mining Societies

of Canada. Limit them entirely to the mining interests in Dominion matters. The
Dominion Government control the duties on coal coming into Canada. They may
negotiate reciprocity treaties. The societies at the two ends of the country should
have some central institution which could speak for them. The jurisdiction should,

however, be limited to matters of general Canadian interest. I would move that

that clause be not passed upon now, but that it be sent to a committee to consider what
limitations be put in it. It seems to me that it is very desirable to have an additional

clause to the one passed, but it might be well to limit the jurisdiction of the council

to some class of subjects distinctly Canadian.
Mr. THOMAS— I second that motion.

Messrs. Willis and Poole withdraw their motions.
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The chairman—Mr Perrson's motion is as follows " Resolved that section

(b) be not now considered, but that the same be referred to a committee to report at

once whether any limitations are desirable to said clause, and if so, what."

The motion passed and the following; gentlemen were appointed the committee :

Messrs Pearson, Dick, Archibald, Gilpin and Willis.

The committee withdrew to draw up a report.

Paragraph 3, comprising sections 3 and 4 was then passed.

The CHAIRMAN—The next paragraph relates to ordinary members and is as

follows : "Any gentleman interested in the Canadian mining industry who may not be

a member of the societies in the federation is eligible for election as an ordinary mem-
ber.

Ordinary members shall be elected by council and will pay an annual subscrip-

tion of ten dollars.
"

Mr. STUART— I should decidedly object to that clause. Any member should

be required to obtain his membership through one or the other of the existing societies.

I move that it be struck out.

Mr. WYLDE— I second the motion.

Mr. morrow—There might be mining men in New Brunswick who would

like to obtain the Journal, and it might not be convenient for them to join either

one of the societies.

Mr. WYLDE—They are eligible to ours now, and it would not cost them more,

and they would get greater privileges.

The motion was then put and passed.

The chairman—Paragraph 5 is as follows :
" The affairs and business of the

Institute shall be managed and controlled by a Council consisting of the Presidents of

the socities in the Federation and one member to be elected annually by each society.

The Council shall elect a Chairmrn and a Secretary-Treasurer each year."

Mr. POOLE— I move that the different societies have one representative for

every forty of its members in addition to the President of the society.

Mr. FERGIE—I second the motion.

Mr. GUE— I fail to see why we should care whether they have the control or

not. If the object is merely to publish the reports in combined form, we need not

care whether they have four thousand members.
The chairman—Asa matter of fact the Society is not committed yet to fed-

eration. We say we are willing to federate if the scheme commends itself to us in

its details. In connection with representation, the Ontario society is not on the same
par with Quebec. The members of the Ontario society only pay two dollars per year.

Mr. Klein proposes, therefore, that the representation be based on so much annual sub-

scription. On the basis of per capita representation they would have two members
and a half. On the basis of money representation they would only have one member.

Mr. POOLE—The vote could be to some extent controlled by providing that all

members having votes respecting the constitution and by-laws should pay an equal fee.

The CHAIRM.'VN— Mr. Chas. Archibald the chairman of the committee ap-

pointed to revise sub-section (b) of ihe second paragraph, presents the following report :

"Your committee having considered the construction of clause (b) beg to report

that the same be adopted with the following proviso added thereto, viz
—

' Provided

that nothing in this clause shall be cosntrued as conferring jurisdiction of power to act

with reference to any matter or thing affecting the said mineral industries or any of

them unless thereto requested by a majority of the members of one or more of the soci-

eties associated in such federation.
"

The report was on motion adopted.

The chairman— (reading paragraph 5 section 6.) There is a motion to am-
end that so that it will read— " The Presidents and one member for every forty mem-
bers of each society.

"

Mr. POOLE— It was found necessary when the federation was made in England
that there should be some uniform lines in order to put members on an equal footing,

and the fees were made identical. Ontario should raise the membership fee to $10.00
Mr. WILLIS—How would it be if there were ninety or one hnudred members.

Would there be one representative for the members over the eighty ?

The chairman— I would suggest this view might be met by altering the

amendment to "every forty members and fraction thereof.
"

Mr. AUSTEN—The thought has struck me when I heard Mr. Poole suggesting

that the Ontario society should be asked to raise their fees to $10.00 that they could

say to us "We find that two dollars is full and sufficient to pay all the bills we propse

to contract ". I dont know whether it is correct for one society to ask another to raise

its fee to $10.00 because it finds a $10.00 fee to be just sufficient. I would suggest

that the President and one from each society be the Council and do whatever
little business is to be done, then the Nova Scotia Society would have equal represen-

tation with any other. I think the paragraph reads fairly at present.

Mr. WILLIS— I will incorporate my motion with that of Mr. Poole.

The CHAIBMAN—The lollowing is the amendment proposed by Mr. Poole,

econded by Mr. Fergie "and one member lor every forty full members of each feder-

ated society and fraction thereof"
" The qualification for full membership as specified above shall be an annual fee

of ten dollars."
" Nothing in this clause shall prevent the various Societies from having other

classes of members paying other rales or fees." This amendment passed.

The chairman—The next parograph reads " The Council shall elect a Chair-

man and a Secretary Treasurer each year."

Mr. WILLIS— I beg to n.ove the following in amendment :

—

That the Council elect a Chairman each year, and that the office of Secretary-

Treasurer shall be an honorary one, and that this officer shall be elected by the indi-

vidual votes of the members ot each of the Societies in the Federation. This was
seconded by Mr. Hayward and carried.

Mr. POOLE— I move that the following words in Section 8 " shall be appointed
by, and his salary if any, shall be determined by the Council " be struck out, and the

rest of the clause retained.

This was seconded by Mr. Andrews and passed.

Sections 9 and 10 were then, on motion, passed.

The chairman—Section 11 reads as follows :
" The accounts of the Treas-

urer and the financial statement for the year shall be audited by two members of the

Institute. The auditors shall be elected at the Annual General Meeting."
Mr. STUART— I would suggest that the auditors be one from each Society.

The chairman— I take it that the accounts shall be audited at the annual
general meeting, and the auditors would be elected then.

The clause passed.

The chairman—The next section, 12, provides for an annual subscription

not to exceed $150.00.
Mr. POOLE— I don't like the last part. If the papers are illustrated they could

not be got out for that. I prefer a per capita tax. I move that that clause be amen-
ded to read " not to exceed $3.00 per capita " in lieu ol $150.00.

This motion was seconded by Mr. Stuart and passed.

Section 13 was struck out as the subject matter was embraced in a previous

amendment.

The CHAIRMAN—-The next section provides for the Annual General Meeting;

to be held each year in the month of July at such time and place as the Council may-

determine.

The clause passed.

Paragraph 8, respecting publications was then read.

Mr. POOLE— I would not allow the Council the privilege of distributing free-

copies. I would allow a certain number also to the authors.

Mr. dick—There is no provision for exchanges. I move that one 1 opy be-

allowed to each member, twenty to the authors, and that the balance be sold by th

Council.

This motion was seconded by Mr. Austen and passed.

Mr. MATHESON— In regard to exchanges I move that the following be incor-

porated with the 15th section,—" That copies of the Transactions sent lor exchange-

shall be accompanied with a request for a copy of such exchange for each Society in

the Federation." Seconded by Mr. Fergie, and passed.

Section 16 was also approved.

The chairman—The last section reads :
—"The Council may accept com'

munications from persons who are not members of the Institute and allow them to be-

published." We may desire to have papers from members of the Geological Survey, or

from members of McGill and other Universities. It is simply a permissory clause.

The clause passed.

Mr. POOLE— I niove that the scheme as amended be forwarded by the Sec-

retary to the two other Societies as the basis upon which the Mining Society of
Nova Scotia will enter the federation.

Mr. WILSON— I second the motion. Passed.

COMMITTEE ON MINING LEGISLATION.

Mr. B. C. WILSON—seconded by Mr. Willis moved the following :—
"Resolved that the President is hereby empowered to nominate a committee of

five members of this Society to take into consideration legislation affecting the mining.

industry of this province and to secure such modifications and changes therein as may
be desirable in the best interests of such industry." Passed.

The Chairman thereupon nominated the following committee :—Messrs. Poole^

Drysdale, Stuart, Pearson and B. C. Wilson. l

( To be Continued. ) ^

Gold Milling—The Vibration of Stamp-Stems.*'

Philip Afgall, Denver, Col. (communication to the Secretary): Dr Raymond-
claims (Trans, xxiii., 560), that my statement (p, 559) regarding the crystallization of
iron "is beyond question incorrect." He says :

" It is not even settled that viba-

tion will crystallize iron under any conditions. " While admitting that authorities differ

on the possibility of cold crystallization ol iron, I believe it is a settled and undisputed

fact that vibration in the presence of heat will crystallize iron. Bioxam and Hunt-

tington say : (l) "Vibration assists in converting fibrous material (iron) back into a

crystalline state when heated, a lower temperature sufficing than in the absence of

vibration." Mr. A. F. Hill, (2) summing up a very exhaustive review upon the

crystallization of iron and steel, pronounces against crystallization, but only at tem-

perature below 900° v. Mr. Howe, (3) discussing the breakage of a 20-foot porter"

bar with a crystalline fracture, suggests that it was attributable to heat, jointly with

the jar. We see, then, that vibration of heated iron bars will induce crystallization*

and consequent change of structure.

Referring to my statement, I wish to point out, that I was discussing the vibra-

tion of stamps and should have said, "vibration under all such conditions," etc.

That is, vibration attended with sharp blows, such as a stamp-stem is subjected to^.

will crystallize iron ; yet I believe that intense vibration under any condition will

eventually crystallize iron. It is only a function of time, a very long time, perhaps,

when the vibration is unaccompanied by shocks or blows.

I an not aware that any law of modern physics, or of the molecular theory of

matter, would be violated by the assumed rearrangements of molecules in a viscous

solid, such as iron, at ordinary temperatures. We must admit that the molecules are-

in motion, and that any force capable of increasing the amplitude of their vibrations

may induce a change of structure. What is electrolysis l)ut the direction, by means
of an electric current, of the moven-ient of molecules in the electrolyte to form new
bodies? We have seen that vibration of hot iron bars induces crystallization at tem-

peratures far below plasticity ; so that it can be understood, that at ordinary

temperatures, where the molecular motion is comparatively slow, the vibration must

either be intense or long continued, in order to cause crystallization. Dr. Barus (4)

has shown that "the chemical equiUbrium of a solid changes with each change of

strain." Osmond (5) claims that strain more or less completely converts cold metals

from one definitemolecular condition to another. Warbugand Ewing (5) have proved that.

hysteresis is not only associated with mechanical stress but may also be induced by mag-

netic stress, while the experiments of Rowland and Bell (5) prove that magnetic iron

is more electronegative than unmagnetic iron. From which Barus infers that

this pheonmenon is to be interpreted as directly evidencing "a chemical difference

between magnetic and unmagnetic iron."

It has also been proven by Dr. Barus (6) that, " even at temperatures slightly

above mean atmospheric, the molecular configuration of glass-hard steel is always in a.

state of incipient change." He says :

" During the last three years I have been making experiments on the secular

annealing of cold hard steel. The results are very striking, and show that mean
atmospheric temperature acting on freshly quenched steel for a period of years pro-

duces a diminution of hardness nearly equal to that of 100° C. actin for a period

of hours. I examined some twenty rods, the specific resistence of which, within.-

thirty-seven months, has fallen from 46.5 to 42.5 in the case of thin rods (diameter'

0.08 cm.) and from 43.7 to 35.4 in the case of thicker rods (diameter o. 13 cm.).'*'

It is true that these quotations do not support a crystallization theory for iron-

but they do prove that the molecular structure of iron can and does change under

different physical conditions and at atinospheric temperatures. This conceded, the

possibility of cold crystallization of iron becomes apparent, the "current fable'

and the " myth " to the contrary notwithstanding.

.\part from the abstract theory, however, we have practical experience on the

one hand and two sets of theorists on the other, from which conclusions may be drawn.

The cold crystallization of iron is a subject that has long been agitated and never

satisfactorily settled. It is true, some eminent authorities have at various times settled

the matter to their own satisfaction, but godd, fibrous iron will continue to break with

* A continuation of the discussion arising in connection with Mr. Rickard's paper on "The-

Limitations of the Gold Stamp-Mill," Trans. American Institute of Mining Engineers, Bridgeport-

meeting, October, 1894.
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ca^-stalline structure, in staniiJ-slems, for instance ; and practical men cannot accept

le dogmatic assertions of the theorist as evidence against their own observation and
jailv experience.

In iS66, Kirkaldy(7) settled the matter to his satisfaction, and published his sixty-

conclusions on iron. Of these, No. l8 bears more directly on crystallization.

[Said Kirkaldy :

" Iron, when fractured suddenly, presents invariably a crystalline appearance;
ihen fractured slowly, its appearance is invariably fibrous."

The crystalline appearance here referred to is very different from that of iron

tallized by the vibration and sharp shocks to which a stamp-stem finally succumbs.

In the first case the fibres are not given time to stretch, but are broken off at right

_les to their longer axis, whence the apparent fine crystallization ; while, in the

hitter case, actual crystals are developed in the iron, some reaching as much as o 25

linches in diameter. It is with this latter phenomenon we have to deal in stamp-mills.

Fairbairn (8) has said :
" We know that in some cases wrought-iron, subjected to

intinuous vibration, assumes a crystalline structure."' Greenwood (9) tells us that

"continued hammering of iron in the cold state induces hardness and brittleness, with

more or less crystalline structure in the iron."

It must be admitted that stamp-stems invariably break with such a structure.

_ in, it is generally admitted that railway axles are, on the whole, inclined to break

with a cr)-stalline fracture. The fracrure of the 5-inch connecting-bar of the Wash-
ington Navy Yard testing-machine was considered by Beardslee " aii unmistakable

tance of crystallization.

"

Rankin (10) sums up his conclusions as follows :
" It is certain, at all events, that

iron ought to be as little as possible exposed to sharp blows and rattling vibrations."

R. W. Ray.MOND, New York City : The subject of Mr. Argall's reply to my
rmer remarks is so important as to justify the most extended iliscussion. And I

would not deny that, as a part of such discussion, the citation ol authorities is pertin-

«nt and valuable, although the mere heaping up of contradictory statements and
^opinions is not likely to determine the truth, without sueh further sifting and weighing

of the evidence as will show what may be taken as thus far reasonably [jroved.

I may be permitted to recall that the remark of Mr. Argall originally criticized

fcy me was, that "vibration, under all conditions, will crystallize iron. ''(11) This I

declared to be " beyond question, incorrect," adding, that " it is i.ot even settled that

-vibration will crystallize iron under a/// conditions."(l2) In the same connection, I

observed that Mr. Rickard and Mr. Argall had "adopted a current fable, which may
-or may not have a basis in occasional and exceptional experience, but which owes its

vitality chiefly to its availability as an excuse to shield manufacturers from the blame
deserved for bad work."

Mr. Austin (13) presented, in opposition to my view, some considerations to which

I have already replied. I wish to recall here only the fact that I disclaimed any nar-

row sense of the term "crystallize," and accepted, as the subject really under discus-

sion, the question, whether there is really a molecular change produced by vibration

in iron or steel.

Mr. Argall now restates his original proposition so as to confine it to such vibra-

tion as takes place in the stem of a stamp. I accept this modification also, although

I may be permitted to point out that it greatly narrows the field of inquiry originally

suggested by him, and excludes most ol his evidence and reasoning, as well as some
of mine. It is now quite possible for him to say, that an experiment, in which pro-

Jonged vibration had no eflTect upon a piece ot iron, is not conclusive, because the

vibration was not like that of a sta :ip-stem in a battery. But I conceive, on the other

hand, that it devolves upon him to show the difference, or else to abandon the argu-

ment from theory and analogy, and to confine himself to experimental proofs drawn
from stamp-stems exclusively.

But Mr. .Argall cannot be permitted to state this question as one with regard to which
practical men are arrayed on his side and theorists on the other. That is a ludicrous

reversal of the situation. The wildest theorists are notoriously so-called " practical"

men, when they once let themselves loose in the field of speculation ; and in this case

the so-called "practical" men are the only ones who have set up any theory at all.

The fracture of a stamp-stem is a fact ; the notion that it is due to a molecular change

caused by vibration is a theory. Nobody denies that this is conceivably a true theory;

but a good many observers have been led to doubt it, because there is not a single clear

•experimental proof of it, and because attempts to prove it by careful experiment have

proved the contrary, so far as they have had any definite result whatever. It is quite

-out of place for the defenders of the theory to characterize as dogmatic theorists those

who have no theory at all, but are simply asking for the facts.

Dr. John Percy said in 1864 : (14)

" Another point remains to be considered, namely, whether vibration caused by

impact, or otherwise, may induce a crystalline arrangement which did not previously

exist, or was only imperfectly developed. I have not met with any evidence to

justifiy an answer in the affirmative."

This is not abstract the iry but practical common sense, as is also the observation

iwhich follows :

" Neglect in observing the essential connection betwen the character of the

fracture and the particular mode in which it has been effected, has led to the con-

clusion that the crystallization of iron has originated from mechanical treatment,

when, in reality, crystalline structure pre-existed, and was only rendered easily

manifest bv fracture consequent on induced brittleness." (15)

This declaration of Percy's represents correctly, I think, the conclusion to which

.any competent observer, critically examining the evidence accessible in 1864, would
have been led. That the situation has not been changed in favor of the vibration-

theory by any sulwequent evidence, will appear in the following passage, translated

from the hand book of Prof. A. Ledebur, (16) who may fairly be called the highest,

well as the latest, authority on iron and steel :

"The observation has been often reported, particularly in former times, that iron

•exfX)sed to continuous shocks, as in railway-axles, crane-chains, etc., suffered a loss

of strength and toughness as the result of a change in its structure ; especially, that

fibrous tough iron was in this way gradually altered to granular brittle iron and that

in this process could be found the cause of the occurrence of fracture in pieces which

had served their purpose for decades without breaking. According to this view,

•continued shocks (anhattende Erschntterungen) would produce the same effect as

heating wrought-iron nearly to melting-point and gradually cooling it.

" This supposed observation received a seeming confirmation Irom the law an-

nounced by Wohler, in 1870 (17) as the result of thorough experiments, according to

•which the fracture of a body might be brought about by numerous repeated strains,

no one of which reached the breaking limit. Later experiments (18) have shown that

fracture is not induced, even by an unlimited number of strains, if a certain limit

of strain is not exceeded.
"But the opinion that a fracture caused by repeated strains is the result of a

change in structure, and particularly that fibrous wrought-iron is transformed into

granular under continuous shocks, has proved to be entirely erroneous (vollstandig

irrig\. On page 642 the circumstance has been pointed out that the appearance of

the fracture of fibrous iron is dependent upon the manner of the breaking, and that

fibrous iron shows a complete coarsely-granular fracture when suddenly broken by a
heavy blow. Such a shock is usually the cause of the fractures in which it has been
believed that the transformation offibrous into granular iron was observed.

" Bauschinger, in 1878, took links from a chain bridge erected in 1829 at Ham-
burg, and subjected in service to continual shocks (Erschutteningeu), and compared
them with similar links of the same material, which had remained in stock unused.

(Here follows a table of tests.) The fracture of the broken pieces showed no change
due to use ; the pieces which had been in service showed to a large extent fibrous

structure. (19)
" The wrought-iron bolts of a wooden railway-bridge on the Allgau road, having

been tested for strength before use, showed, when tested again by Bauschinger after

twenty-five years, no diminution in strength. (Here follow the figures.)

" Again, a comparative test made by Belelubsky, in 1888, between the links of

the Kiew chain-bridge, which had been forty years in service, and the links of the

same material which had remained in stock, indicated no change in these properties.

All the test-pieces showed fibrous structure. (20)

"Numerous experiments instituted by Bauschinger in the mechanico-technical

laboratory of the Techmsclie Hochschule, at Munich, in which iiars of iron and steel

were submitted to repeated shocks, led him to the conclusion that ' strains of iron

and steel repeated frequently, millions of times, bring about no change of structure.'
"

The word Erschuttermtgen, which I have translated " shocks " in the foregoing

extract, is a stronger term than Schwinssimgen (vibrations). It includes both shock

and vibration, and exactly represents Mr. Argall's definition, " vibration attended

with sharp blows. " Prof. Ledebur's conclusions are, therel'ore, directly contradictory

of Mr. Argall's view.

Mr. Argall replies to my statement that "it is not even settled that vibration will

crystallize iron under any conditions, " by asserting his belief that " it is a settled and
undisputed fact that vibration in the presence of heat will crystallize iron. " He is, of

course, aware that I was speaking of cold metal only ; and I do not care to be drawn
away from the issue which he has himself taken pains to confine to the conditions

obtaining in stamp-mills. Nevertheless I may venture to say that the authorities he

cites do not warrant his sweeping conclusion :
" We see, then, that vibration of heated

bars will induce ciystallization and consequent change of structure. " The really

" settled and undisputed fact " is that hcat-treatnient alone, without any vibration,

will produce the change referred to, as Prof. Ledebur, in the passage I have quoted,

incidently points out. All that has been suggested as to vibration is that it facilitates

the work of heat. The essential agent must still be the heat, for the simple reason

that heat alone will do the work, whereas vibration alone, so far as we can find out

experimentally, will not. At the very best Mr. Argall's assertion that heat and vibra-

tion will produce a certain result, is no contradiction of my assertion that it is not set-

tled that vihraiioii will do it.

Moreover, there is no argument to be drawn by anology from the behavior of iron

under special heat-treatment to its behavior at ordinary temperature and after complete

solidification. The very term vibration means different things in the two cases.

Shock is differently transmitted in a heated bar, and structure is unquestionably under

incipient obliteration. Mr. Argall's statement, " We have seen that vibration of hot

iron bars induces crystallization at temperatures far below plasticity, " is not warranted,

even in its vagueness. The only temperature he specifies is 900° F. (482° p), which

is not "far below plasticity. " This temperature is, in fact, almost exactly the point

at which iron exhibits a remarkable and sudden change in physcal qualities, indicative

of a weakening of structure. The tensile strength and elongation, as determined by

Kollman (21) for the temperatures below and near this point are as follows :

Deg. C. Tensile strength Elongation.
kilo, per sq. mm. per cent.

310 33-5 33-0

340 32- 1 35-0

410 27.0 45.0

510 ii.i 37-0

It will be seen that, between 410 and 510 degrees, the strength has diminished

more than one-half, and the elongation has passed its maximum. In a word, what I

suppose ^Tr. Argall means by " plasticity " has clearly set in.

Mr. Argall says that he is not aware that any law of physics or of the molecular

theory of matter would l)e viol.ited by the assumed rearrangement of molecules in a

viscous solid, such as iron, at ordinary temperatures. For my part, I am not aware of

such a fact either. If there were any known law thus violated, the assumption would,

of course, have to give way to the law. But the arguments and citations by which

Mr. Argall seeks (as I suppose, for I cannot conceive on what other ground he con-

siders them pertinent) to render his assumption theoretically probable, fall far short of

that effect; while the effect itself, if achieved, would amount to nothing. For Mr.

Argall and his molecular argument are confronted by practical men, not theorists ;

and when he says, " Why should not this be possible.? " they may reply, " We don't

know ; all we know is, that the thing, possible or not, has not been proved to occur.

Mr. Argall seems to dislike my term "fable" and Mr. Howe's term " myth, " as

applied to his theory. If he prefers Prof. Ledebur's term " entirely erroneous " he is

welcome to that. I beg to observe, however, that a fable, as I understand the term,

is not necessarily an impossible, but simply an untrue story—in this case, a product of

the "scientific imagination.
"

But what does the theoretical argument of Mr. Argall really prove ?

1. Barus, he says, has shown that " the chemical equilibrium of the solid changes

with each change of strain." Dr. Barus, in the paragraph quoted, refers not to vi-

bration at all, but to steady pressure ; and not to molecular or physical equililirium,

but to chemical equilibrium. And his conception of chemical equilibrium is measured

sim^sly by electrical resistance. Moreover, his experimental basis was a non-fibrous

solid, namely, glass.

2. Mr. Argall's second quotation from Barus asserts a change in the molecular

configuration of cold glass-hard steel, produced by time alone. This change is in

hardness—not necessarily in structure. But here also it will be observed, we have a

non-fibrous material, and one which is already under intense internal strains. All

that Dr. Barus has proved is, that these strains, existing between molecule and mole-

cule, readjust themselves at ordinary temperatures, in the course of years, almost as much
as they would do at 100° C. in the course of a few hours. There is no tangible necessity

here for a change in "molecular configuration, " even; but, besides that, I do not

understand that Dr. Barus means by " molecular configuration " molecular arrange-

ment, or what we call structure.
^

3. Mr. Argall quotes from Dr. Barus the statement that Osmotic! clajtris, " that

strain more or less completely converts cold metals from one definite dblfe'cular con-

dition into another. " I may be permitted to quote, in addition, the remark of Dr.

Burus, which immediately follows :

" I have been unable to find, however, that Osmond has any direct evidence to

support his assertion, and I have already pointed out some of the difficulties which

Osmond must surmount before his view can gain general credence.
"
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This shows pretty plainly where Dr. Barus stands on the question here under

discussion. It is evident that he does not draw from his own experiments on glass

and glass-hard steel inferences favorable to Mr. Argall's theory of stamp-stem crystal-

lization. But M.Osmond is an observer of recognized acuteness and authority :ifhe

has really asserted the general proposition, apparently attributed to him by Dr. Barus,

his assertion of it has weight, whether Dr. Barus agrees with it or not ; and that

weight bears unquestionably in favor of Mr. Argall's theory, though the term "strain"

may or may not designate the particular kind of strain to which Mr. Argall ascribes a

particular kind of molecular change. '

I have, therefore, examined with care the statement of M. Osmond ; and I find

that he speaks e.xclusively of the two varieties of iron {alpha and beta iron) which he

considers as two " molecular conditions "—not two different arrangements of the mole-

cules—and of which he says : (22)

"The alpha variety (malleable) predominates in steels slowly cooled from red

heat, and the more exclusively, as these metals approach more nearly pure iron.

" The beta variety (hard and brittle) is formed :

" a. Artificially, by the action of any mechanical pressure applied below very

dark red heat and producing permanent deformation.
" ^. Spontaneously, at a certain critical temperature not yet determined.

"

Clearly enough M. Osmond is announcing no general law, but explaining (upon

his own alpha beta theory, not by any means universally accepted as yet) the familiar

effects of cold-rolling and hammering upon iron and steel.
.
He carefully excludes

strains which do not produce permanent deformation, and thus implicitly contradicts

Mr. Argall's hypothesis.

4. The researches upon "hysteresis," concerning whicn Mr. Argall quotes Dr.

Barus's reference to Warburg, Ewing, Rowland and Bell, are too abstruse and too

httle pertinent to repay special analysis and discussion here. If they proved any-

thing for hi^ purpose, they Would prove too much. The kind of molecular change
which these writers call "hysteresis '^ is something which they can produce by mag-
netism as well as by mechanical force-; it is evidenced by electrical resistance, wholly

or chiefly ; it is not shown or asserted or believed to produce a' granular structure

out of a tiljrous one ; and it is only called a molecular change, because, on the mole-

cular theory o!" matter, the molecules must be somehow concerned in it. Pure and
simple, it is a change in electrical resistance, which is inferred to involve a change in

" chemical equilibrium," which is again inferred to be a change in molecular con-

dition.

I can easily understand Mr. Argall's frank admission that his citations "do not

support a crystallization-theory Tor iron ;" but I will leave others to decide whether
they prove " that the molecular structure of iron can change and does change under
physical conditions and at atmospheric temperatures."

With regard to Mr. Argall's question, " What is elec:rolysis, but the direction,

by means of an electric current, of the movenient of molecules in electrolyte, to form
new bodies ?" I beg to say that I do not pretend to know exactly what electrolysis is, but

I strongly suspect, that whatever it is, it is not that. I cannot conceive, however,
the remotest connection between thi^ inie^tion and the one under discussion ; and
will therefore abstain from introducing; n I'lirdy outside and wholly theoretical issue.

But a little in\'estigation of Mr. Argall's theory itself may not be out of place.

It is, if I comprehend it :

A. That the iron of new stamp-stems has a fibrous structure.

B. T^at this structure is changed during use, by the effect of repeated blows and
vibrations, which cause the molecules previously arranged in fibres to separate end
rearrange themselves in crystals.

C. That the result of this i^rocess is shown by the granular fracture when the

stamp-stem breaks.

It seems to me that any starop-stera thus I'ractured in service would Vjreak at the

beginning, rather than the end, of such a process. The mol'ecules can not be ex-

pected to rearrange themselves without separating ; and how they are to retain cohe-

sion when they have once separated, so as to resist the breaking-effect of shock until

they have got comfortably crystallized, is not clear. The beginnings of separation
are incipient fracture ; and the experiments of Wohler and others, cited above, show
that shocks producing such slight separation of particles may, by repetition, go on
increasing the fracture thus begun; so that at last, the peace breaks by the dissolution

of its original, not of a secondary, structure. This conception involves no molecular
theory whatever. It rests on the estaljlished fact that iron is made up of joined and
cemented particles, which can be puUe I apart ; and that, when they are sufficiently

pulled apart, the iron breaks. Such a conception explains all the phenomena thus
far adduced, and it is scarcely necessary to set up an auxiliary and imaginary theory
that the particles first separate, then reunite, and then break apart again, under strains

which tended to fracture all the time.

The whole question of the fibrous structure of wrought-iron and its supposed
relation to strength, has received much new light within recent years, especially in

connection with the attempt at Avesta to produce fibrous soft steel in the Little-Bes-

semer process, by casting some slag with the steel. The peculiar lamination caused
in puddled iron by the presence of intermingled cinder was thus reproduced in steel

for the benefit of prejudiced consumers ; but it was not shown that this structure gave
increased strength. However, I will not now pursue that part of the subject.

Let us now examine the testimony of practical experience, adduced by Mr. Argall
"apart from abstract theory."

The opinion quoted from Conimander L. A. Beardslee, U.S.N., that the fracture
of the 5-inch connecting-bar of the Washington Navy Yard testing-machine was "an
unmistakable instance of crystallization," might be construed as an assertion that this

crystallization w-a^ unmistakably due to repeated shocks. Since the statement quoted
is part of the report of a committee of which Commander Beardslee was chairman,
and was apparently concurred in by the other members, namely. Gen. Q. A. Gill-

more, A. L. Holley, William Sooy Smith and David Smith (all experts of recognized
ability), the precise language employed is worthy of careful consideration. It will be
found in the Report of the United States Board for Testing Pron and Steel, Part I.,

Washington, 1878, pp. 181, 182 :

" The question as to whether crystallization can be produced in iron by stress, or
by repetition of stress with alternation of rest, or by vibration, has been very much
discussed, and very opposite views are entertained by experts ; therefore it was con-
sidered that any data which might be gathered during our tests, bearing upon this

point, would possess a value.
" We have met with but one unmistakable instance of crystallization which was

probably produced by alternations of severe stress, recoils and rest.

"The connecting-rod of the chain-prover was 5 inches in diameter, had been in

use for forty years, and had, during this period, been frequently subjected to stress up
to 250.000 pounds, with recoils produced by rupture of test-pieces.

" It was carefully made in the anchor shop, being hammered from the best qual-
ity of wrought-iron scrap ; it is not probable that any section of it, if broken when
first made, would have displayed crystalline structure, but while we were testing, it

parted one day at less than 200,000 pounds stress, and the surface of the fractured
ends showed well-defined crystallization, the facets being large and bright as mica

;

the ends having become injured by rust, the bar was again broken by impact, at a

point distant over a foot from the first fracture, and the same appearance was found,
which is shown in the illustration, Plate V., Fig. i, the original of which is now in
the cabinet of the Stevens Institute."

The illustration here mentioned is a heliotype, reproducing a direct photograph
of full natural size

;
and, while I have not had the opportunity to examine the actual

piece said to be at the Stevens Institute, I feel sure that the appearance of the fresh
fracture is better shown in the illustration than it could possibly be shown by the
piece itself after the lapse of sixteen years. At the same time, the broken piece might
still yield, under proper microscopic and other examination, some important further
information, although, as I shall point out, its pedigree is not good enough to justify
precise conclusions.

The photographic illustration plainly shows, I think, the laminated structure due
to rolling. Whatever crystallization there is, is clearly subordinate to that general
structure, and therefore may have existed always, as it existed at the time of fracture,
together with the lamination.

The statement of the committee is, that this is "an unmistakable instance of
crystallization," but the opinion as to its cause is much more cautiously stated as
merely "probable," And the degree of this probability is carefully indicated by a
statement of all the data upon which the committee's opinion is based. The facts
personally known to the committee, or verifiable by it beyond reasonable doubt, are,
that the piece had been in service for forty years ; that it had been frequently under
stress up to 250,000 pounds ; and that it broke under less than 200,000 pounds. A
fact presumably less certainly established, is that it was carefully made, about 1838,
by hammering from the best wrought-iron scrap. The committee infers that "

it is.

not probalile that any section of it, if broken wnen first made, would have displayed
crystalline structure." And this is the only reason for supposing that such a structure'
has been since induced.

In weighing the force of this conclusion, it must be remembered, first, that
wrought-irtjn has a crystalline structure to begin with, and that this structure can
riiade clearly visilile by cohl fracture produced in a certain way ; so that, in fact, whsJj
the committee means is, that it is not probable that the piece of iron in question, ill

broken by continued increasing tension, when it was first made, would have failed to^

show the fibrcxis fracture due to the elongation of the crystals under such tension.ji

Such an elongation in mass implies that the adhcions of the individual grains in masgi
is sufficient to resist, for a time, their separation in mass. That a sudden shock or
strain might produce se|.aration with little or no elongation is to be expected accord-
ing to familiar mechanical principles.

Again, the illustration given by the committee represents a fracture under impact^
which would have been likely to be crystalline in any event. But, considering th©:
character of the observers, we may safely accept their assurance that this fracture
presented the same appearance as that produced by tension. The committee's state-^
ment, then, is substantially that, after forty years of service, a piece of iron, brokei
by tensile strain smaller than that which it had previously endured without breakin,
showed a tension-fracture exactly like its iuqjact- fracture, whereas, if broken whe
first made, the tension-fracture w ould probably have been more fibrou-.

Even this prohnhly is open to somewhat damaging in<iuiry. For the cominittei
does not say, and evidently does not know, what heat-treatment thi-, piece of iro;

received when it was forged f jrty years before, or whether, during these forty years, il

was ever heated, straightened, annealed, or otherwise subjected to heat-treatment
'^'et such treatment, as is well-known, might induce a crystalline structure bot
coarser and less firmly cemented than would have existed without it. It is to thii

unquestiona le fad that Mr. Howe refers, (23) when he says, in discussing the preseni
case, and also that of the 20-foot porter-bar at the Morgan Iron Works, cited by Mr,
Argall :

" Now I find nothing here which indicates strongly that any change in crystalli-

zation occurs under vibration or .shock. The cases of the Washington testing-machina-
and of the Morgan Iron Works porter-bar may well be due to over-heating undet.j
manufacture."

We have, then, as equally " probable," the hypothesis that the crystalline struc-i-

ture, ultimately exhihiled upon fracture, had existed in the iron ever since its last
heat-treatment

; (24) and the only remaining question is, why should the iron breald
under a smaller strain than it ha<l previously sustained without breaking?

The answer to this question is given by Wohler's experiments, and may be'
summed up in popular phraseology by the statement that repeated stresses, no one of
which is sufficient to produce fracture in mass, may, when they individually surpass
the limit of elasticity of the weakest elements of the mass, gradually loosen (not
transform) the existing structure, and thus by their comulative effect, ultimately pro-
duce visible mass-rupture. This is a fact ; and it offers a sufficient explanation of all

the facts thus far observed with scientific precision.

The theory which it suggests may be, either that the loosening of structure is

gradual and uniform, so that, at a given moment during the process, the cohesion of
all the granular or crystalline elements under strain which has been equally dimished;
or that it is progressive, like the breaking of a wire-cable, wire by wire, so that the
final visable mass-fracture is simply the cumulative result of incipient fractures, or
minute separations of structural units, which have left fewer and fewer coherent units
to endure strain. To my mind, the appearance of all tension-fractures, indicating, as
it does, that the strain upon the mass is not equally sustained by all parts of the
section of fracture (i.e., that some parts elongate more than others before breaking),
favors the second of these theories, which is, moreover, made plausible by what we
now know concerning the unequal internal strains produced (especially by heat-treat-
ment) in manufacture. But it is not necessary to nuiintain either theory. The true ex-
planation of the phenomenon may involve them both ; and neither the phenonrenon
nor ks theoretical explanation involves any process of re-crystalliation under shock at
ordinary temperatures.

Under careful analysis, therefore, the instance presented by the U. S. Board
(which is, in my judgment, the strongest that Mr. Argall has adduced) amounts only to a
guarded opinion, based upon an incomplete statenient of facts, which permits a
different explanalion.

The declarations of Fairbairn and Greenwood, quoted by Mr. Argall, are simply
reiterations of the traditional belief, unsupported by fresh experiment. Like many
similar passages in the text-books, they have merely the force of the earlier opinions
of which they are echoes.

Rankin's statement that "iron ought to be as little as possible exposed to sharp blows^
and rattling vibrations," is not only consistent with the theory of breakage without™
" crystallization," but immediately follows the intimation of Rankin's doubt of the
earlier theory, and a report of experiments made by him on railway-axles, which do
not confirm the notion of crystallization by vibration.

_
The only question h-re at issue is, does the vibration to which stamp-stems are

subjected in practice, change the structure of the iron of which they are composed ?

It is not, " Do stamp-stems break after condinued use ?" Nor is it, "Do they show a
granular fracture when they break ?" A thousand instances of such breakage and
fracture will prove nothing. But any one of the following suggested tests would
prove a good deal.

I.—Let a stamp stem which has been running a long time without breaking be-
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laken down and examined as to fracture and structure. This has never been done, so

fer as I know.
II.—To make the resuh of I conclusive, let a comparison be made between such

stem and one made at the same time from the same metal but not used. This has

lever been done, so far as I know.
III.— Let a stem which has broken in service be examined as to its structure at

er points than that of fracture.

IV.—Let such a stem be te>ted to ascertain whether, at any point in it, it is not

possible to produce at will either granular or fibrous fracture by simply varying the

means and method of fracture. This has never been done, so far as I know. Nor
s Mr. .-Vrgall's claim, that such a granular fracture is very different from the "crys-

tallized " fracture, ever been supported by the actual production and ccmiparison of

the two.

V.— Let any stem, new or old, used or unused, be tested as in IV. This has
been done often with bars of iron or steel, and it has been proved that a granular or a

fibrous fracture can be thus produced at will. But it there is anything peculiar about
stamp-stems the experiment would show it. It has never been performed upon a

Stamp-stem, .so far as I know.
It is such evidence as this that would convince doubters, and prove the crystal-

izalion-theory. That theory is now a fable, because such evidence in its support is

wholly lacking. And it will never cease to have been a fable, because it was framed
and held without evidence. It may, indeed, cease to he one, and become an ac-

knowledged fact—when the necessary evidence is forthcoming, but not before.

SILVER LEAD MINING IN BRITISH COLUMBIA.

Contracts are being let to various packers and teamsters to bring ore to the Forks.
The rates of hauling are low in many cases, some of the contractors not being familiar
with the packing of ore down steep mountain trails filled with many feet of snow.

The concentrator which is heing built on Carpenter creek will be completed and
put in operation in the early spring.

A 1,600 pound sample of " Nonpareil " ore delivered at Three Forks this month
went 640 ounces to the ton. The " Nonpareil " claim is in the Jackson basin, 25
miles from Kaslo.

Three car loads of machinery for the Pilot Bay smeller are at Nelson.

Shipments from the Alpha have averaged $105 to the ton, and high grade ore
has been struck on two levels lately run.

A 50-ton concentrating plant has been shipped from Eraser & Chalmers, Chicago,
to the Pilot Bay smelting works.

The development work on the Noble Five group of claims to date is as follows :

There are two short tunnels in on the ' World's Fair,' but the main work is done on
the ground of the ' Bonanza King.' The No. I tunnel has been run 204 feet on ore
all the way. The depth beneath the surface at the breats of the tunnel is alwut 200
feet. Eighty feel from the mouth of this tunnel a winze has been simk 50 feet to the
middle drift. The middle drift itself, was run 100 feet in ore towards the face of the
hill, and from that point an upraise made to the mouth of No. i tunnel. No. 2 tun-
nel is in 340 feet and for 300 feet they have been drifting on ore. At 145 feet in

depth a raise has been made connecting with the middle tunnel. No. 3 tunnel is in

150 feet, with a rai.se to the surface of no feet for air. Only the smallest fraction of
the immense quantity of ore in sight has been shipped as yet. The first shipments
were made during the winter of 1893-4, and aggregated about 500 tons of an average
value of $125, making during last winter an output oC $72,500 gross. The highest
jrade shipment ever made from the Slocan country came from this mine. One car-
oad was shipped of which the average return was 549 ounces to the ton in silver.

Far below the Bonanza King a tunnel is being run on a fine chute of ore on the Noble
Five. It is now in 60 feet and there is a considerable quantity of clean ore on the
dump ; not less than 50 tons. The amount of ore shipped this winter will depend
very largely on what the railway facilities ara. There is in the mine a large quantity
of oxidized ore which cannot be concentrated, and is not sufficiently high grade to
Stand a long haul. It is possible that it may be shipped to the Golden .Smelter. At
)resent, the ore has to be rawhided from the mine to Cody creek, and then trans-
erred by sleigh to Three Forks, from which it will be shipped by rail if the railroad
runs, and it will.

in
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A most remarkable sight on the Ruecau is the outcrop of solid ore on the surface.
The galena is 8 feet 8 inches wide, and for that distance is solid and clean. The
ledge has beeen traced for a few hundred feet and pruspect holes dug on it. It shows
up clean ore all the way, at the widest place about twelve inches. Part of it is clean
galena mixed with seams of oxidized ore, which assays 900 ounces to the ton. The
clean galena is said to average $50 a sack. There is some of the prettiest looking
ruby silver ore on the ground that was ever seen. It is not by any means beyond the
capacity of the Keucau to ship at least 600 tons of ore this winter, and the owners are
preparing to ship all they can. The Reucau has the makings of a great mine in it.

The upper tunnel is in 353>^ feet. There has been continuous ore in this tunnel for

,0 feet of its entire length. There is a raise from this tunnel of 65 feet, and 100 feet

the vein in length by 24 feet in height was stoped out last winter, and resulted in
le .shipment of about So tons of clean ore. In sinking, a very fine showing of ore

was struck in the winze.

Byron N. White of the Slocan Star mine has contracted for the delivery of 1,000
tons of ore at Three Forks before the ist day of January. The teams will begin to
haul the ore on or about first of December and will haul 30 tons a day at least. The
mine will ship not less than 3,000 tons if transportation facilities are available. But
Byron White does not venture to figure ahead of the first of the year. The output of
the Slocan district has been conservatively estimated at 10,000 tons ; 1,800 from the
Slocan -Star and 1,000 f.om the Alpha, makes 25 per cent of that amount from two
mines, with the Idaho, the Fisher Maiden, the Cumberland, the Mountain Chief, the
Alamo, the Wonderland, the Noble Five, the Reucau, the Payne, and a number more
to hear from.

ASBESTOS CLUB.
Mine Explosions Generated by Grahamite-Dust.

At the ordinery quarterly meeting of the Asbestos Club, held in their rooms.
Black Lake, Que., on Thursday evening 8th inst., a paper on this sul^ject was con-
tributed by Mr. William Glenn,* Baltimore as follows :

"The Ritchie grahaniite-mines of Ritchie county. West Virginia, were situated
near the central part of the upper barren coal-measures of the Appalachian coal-field.
The rocks of the region are shales and sandstones, which lie almost horizontal. They
show no evidence whatever of containing carbonaceous ingredients, except thai they
enclose, at long intervals, thin veins of exceedingly impure coal.

The vein of grahamite is a straight and vertical fissure, which cuts downward
across the horizontal strata of the rocks mentioned. It will be sufficient here to
state that the fissure is about 4 feet wide, and that it was compactly and completely
filled with the asphalt-like mineral first described by I'rof Leslie in 1863. t He re-

garded it as a mineral pitch or insipsated petroleum, which he called asphaltum.
The name grahamite was proposed in 1865 by H. Wurtz,| who more fully considered
and described the mineral. Both these writers together with Prof. Blake, § who
studied the body in 1890, maintain that it is a form of asphalt.

An accurate and comparatively full study of the mine was made in 1873 by Prof.
W. M. Fontain, of the University of Virginia, who published his observations under
the title "Notes on the West Virginia Asphaltum Deposit, "|| thus further maintaining
that grahamite is an asphalt.

Fig. I. represents' that part of the mine first to be considered. .\s no maps can
now fie had, the writer has been compelled to construct the sketch in part from
material found in his leather copy-book and in part from memory

; yet, so far as con-
cerns the present purpose, it may be regarded as accurate. The figure represents a
vertical section of the mine, and is in effect a view of the vertical vein with one side-
wall removed, showing all tne workings therein existing at the date presently to be
mentioned.

The levels numbered 2, 4 and 6 represent workings made for removal of vein-
matter when it was supposed that the proper way to mine the material was by
means of a succession of such levels. The rooms lettered A B were the initial rooms,
constructed when it was determined to mine by a method called by miners " standing
breasts." In this method the miner stands upon the material he already has broken
down, aod attacks in turn that above his head. As all rocks occupy increased space
when broken into smaller masses, it will be seen that the ininer at work must soon
nearly fill the space between the vein-matter over his head and that which he has
mined already. To prevent this, the latter is removed at proper times and in neces-
sary quantities. When a room is mined upward to its extreme height, then all its

contents may be withdrawn. The details of the process do not pertam to this paper.
Li the west mine (Fig. t), on Feburary 9, 1871, room K had been completed and

the material had been removed from it. .\lso, the communication between its bottom
and level 4 had been closed, so that air could not be passed from the level through
the rooin. Room B was being mined, and had attained about the condition indicated
in the figure. Mining consisted simply in digging down the soft vein-matter by
means of the exceedingly light pick used by bituminous coal-miners in Pensylvania
and West Virginia.

The contractors for room B, believing they could blast out the grahamite cheaper
than they could dig it, received permission to try the effects of powder. But the
attempt failed, either because the charge was insignificant or because the powder
failed to explode. The Dupont mine-powder used in this hole was contained in a
paper cylinder i% inches in diameter, in which it occupied 3 inches height. Two
days after a second hole was prepared and charged with a similar cylinder containing
6 inches depth of powder. The position of this blast is shown at a, Fig. i. The
shot was fired at 3 p.m. of the date given, and immediately there occurred what was
appaientlya mine-explosion ; such a disaster as is known among miners as a fire-damp
explosion. For the size of the workings, it would have been judged unusually severe.

The first effect ol>-erved was, that so much of the pit-head structure (not shown
in Fig. I) as lay near the prolongation of level 4 had been demolished, A man who
had been standing at that moment on the bridge leading from level 4 to the storage-bins,,
had disappeared, together with his mine-car. The latter had been driven almost
horizontally for 90 teet, and there ha'.l been wrecked against the east hillside of the
ravine of Mine Run. Even the cast-iron car-wheels had been broken by impact
against soft earth, while the wooden car-body was little more than splinters. The
man was driven 60 feet, when, by impact against a heavy tool-chest, he received in-
juries almost imiuediately fatal. " He was burned and Ijlackened past recognition. '(i)

The effect was as if level 4 had been a great gun, out of which the man and car
had been projected. So much of timber structures as lay near the line of fire had
been swept away.

Before those near the pit-head had recovered from consternation, one of the men
belonging to room B appeared at the portal of level 4. He was seriously burned and
could tell no connected story. Upon his clothing and on his bare arms adhered more
or less of what seemed half-burned coke, and some of this material was still aflame.
Ilis burns were fatal. His brother and partner was found under room D, or nearly so
in level 4. This man survived, and was subsequently able to give a clear account of
the incident up to the moment of his injuries.

The third and only remaining man in this level was 140 (eet inside of room B,
and was engaged in constructing the initial work of a room, such as is indicated at
C, D, E, F"ig. I. When the explosion occurred, he came down into the level and
walked along it to the open air. He had seen the reflection of a flame in the level,
was aware of what had occurred, but was in nowise injured.

Two other men were driving the end of level 2, then 640 feet long. They had
heard the sound of the explosion ; their lamp-flames had nearly been extinguished by
an air-wave ; but otherwise they had nothing to relate.

The ravine of Mine Run, less than 100 feet wide, contained all the pit-head
structures. Upon so much of them as lay near the prolongation of level 4, and upon
the east hillside, there adhered a coating of coke. This was not only peculiar but
striking and prominent. On all parts of the old storehouse left standing, and upon
the hillside near the portal of level 3, there remains adhering, about a ^-inch thick
of cinder such as our mineral makes. The fire seems to have melted the mineral,
thrown it from level 4 towards level 3, and left it a cinder sticking to every opposing

*Tfie observations herein set fortti were studied and discussed by tlie late P. G. Sauerwein of
Baltimore, who was the president of the Ritchie Company, together with the author, who was the
manager of that company's mines and railway. As the more learned and able one of us cannot take
part in this paper, the author alone must be held responsib e.

tProc. Am. Phil. Soc. ix., 185.
JAm. J. Sci., 1866, ii., xlii., 420; Pro:. A. A. A. Sci. xviii., 124.
§Trans. xviii., 563.
||.'\m. J. Sci., iii., vi., 409, 1873.
I Report of the manager upon this explosion. It was written February loth and contained abou

foui thousand w._ rds.
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Vertical Section of the Ritchie Mine (West) as it existed February 9th, 1871.

Vertical Scale, : Horizontal Scale, yIts

thing. To use again the illustration of the cannon : Imagine it (level 4) to have

been loaded with melted mineral with which its discharge coated all opposing objects;

then imagine the mineral to have charred after sticking fast."* It might be well to

mention that grahamite is plastic while hot ; upon cooling it again solidifies.

In comparison with what was to be observed about the pit-head, relatively small

quantities of the half-coked grahamite were found adhering to objects within the mine.

The coarse-grained, whitish sandstone forming the two walls of the mine was quite

free of it, except at two points, namely, about the top part of the air-way next west of

room B, and about the portal of level 4, where the walls were much blackened. The
occurrence of this material within the mine was noticeable chiefly because of its ex-

ceeding peculiarity, and not because of its abundance.

We supposed that little vein-matter had been burned within the mine, because of

lack of air there, and that the abundance of dust in level 4 had been swept along it to

the portal, and there heated to the plastic state and thence projected by the explosion.

As the material had been thrown forward along the projected axis of level 4, and not

laterally as well, we were led to suppose that the explosion had occurred just without

the portal, where the restraining side-walls were without a roof-covering.

The evidences were that the disturbance initiated in room B by the blast was pro-

pagated downward along the air-way next west of it, as shown by the coked vein-

matter adhering along the air-way, chiefly about its upper part, as already stated.

Having reached level 4 it extended itself westward along the. level at least 30 feet, as

proved by the severe burns received, as above narrated, by the two men there.

But it did not extend 140 feet in that direction, because the flame was not evident to

the miner working above and in plain view of the level there. lie saw only the re-

flection of a light in the level, and heard the sound of an explosion. The principal

«xtension of ignition was eastward, outward to the portal of level 4 where that explo-

sion occurred.

We were not able to find evidences of any ignition or of violent force in level 2,

which might have occurred because of the air-way 6, Fig. i, between it and the level

next above. The two men working at its end were conscious of nothing beyond the

sound of a violent explosion and of an air-wave which nearly extinguished the flames

of their open lights.

Nor could we learn of a commotion in any part of level 6 ; it exhibited no
evidences of heat. Room A exhibited blackened walls at top, at least ; but otherwise

there was detected in it nothing unusual.

The impression entertained first and finally was, that gunpowder had been re-

sponsible for the accident. It was for this reason that its agency was promptly ex-

amined into. The magazine, a primitive structure, had been erected 1400 feet from

the pit-head, and it stood intact after the explosion. The guardian of it was able lo

state that all the powder in or near the mine at that time had been contained in a tin

tomato can which he described. We recovered this, and by his aid we determined
that 18^ cubic inches of powder had disappeared out of it. The quantity was ridicu-

lous as compared to the results we had witnessed. The report already cited contains

this passage :
" I have said to the men that the burning of the powder generated an

explosive gas, which was driven out, mixed with air, and ignited." A supplementary
report further stated in explanation :

" Explosion of the powder pulverized a certain

quantity of mineral, and in that state it was easiest decomposed. The mineral lying

in the room B was slack, and every adjacent wall contained dust to be acted upon.
The indications are that gas burned along all the air-passages and exploded at the

portal.

"

The Ritchie mine above water-level was dry beyond all mines of which the writer

has any knowledge. The 6nly water which entered the part now under consideration

f 'g. 2

Distorted Vertical Section of Ritchie Mine (East) as it existed February 25, 1873.

came after heavy rains through the roof of room A and through the adjoining part of

the roof of room B. It was, in fact, surface-water, which found its way through the

partly decomposed grahamite forming the backs of those workings.

It is also important to recall that the vein-matter was soft and friable, much re-

duced to dust in mining ; and that it was pulverized in the levels by the traffic through

them. Within the mine, all surfaces were abundantly coated with its dust, and the

floors of the levels contained more than an inch in depth of it
;
and, of course, room

B contained it in quantity, because it was nearly filled with the already mined vein-

matter.

It may be said at once that so far we had not observed any indications of fire-

damp (chiefly CH*) within the mines. To quote once more from the report :
" No

fire-damp or choke-damp (CO^) ever was detected in these mines, even when there

was no ventilation ; and the explosion began where ventilation was excellent. We
have a level (No. 2) 600 feet long and no ventillation for it." An inspection of Fig.

I will disclose that the air-currents flowed in through levels 2 and 4, then up the air-

way next west of room B, .then across both rooms and onward to and out of level 6.

As February 9, 1871, was comparatively a cold day, ventilation then was all that

could be desired. Moreover, we could not suppose that so light a gas as fire-damp

could lie in room B, when at times water dripped from the natural surface into the

east end of it, as well as into room A. Fissures which can convey water must readily

permit the passage of a gas. We supposed that if fire-damp were present at all,

necessarily it must have found lodgement in the small workings above the roof of level

4. These were ideal receptacles for it, and yet we had not found it there ; we had

not observed even so much as the lengthening of the naked lamp-flame of the miner

'Report already cited.

who constructed them, or of that of the writer who visited them frequently. The
tight end of level 2 was another good receptacle for the collection of fire-damp. If

such had been present, we supposed it must have exhibited its presence any morning,
after the quietude of a night in which to collect. But it had not done so.

Anticipating a little, it may here be said that fire-damp was first encountered in

an inclined traffic-road (mine-slope) sunk subsequently, from the narrow ravine of

Mine Run and under level 2. At about six fathoms vertically under water-level a

blower was disclosed in the south wall of the slope. The gas was promptly ignited ;

but it soon ceased to burn. While the lower levels disclosed other gas-blowers, none
of them were serious, and the gas was readily disposed of. It never became neces-

sary to use safety-lamps.

It was rather a curious fact that gas was never observed to issue out of the vein-

matter. Apparently, that was so compacted into the fissure that, practically, gas

could not circulate through it.

In these damp lower levels, shots were frequently put into the side-walls because

of the necessity of widening the roads. And even though fire-damp at times must
have been present in some degree, yet no disaster ever followed.

Among the many surprises which grahamite offered, none were so striking as the

peculiarity of combustion of the mineral and of its dust. When warmed over the

flame of an open light, the mineral grew viscous, and then might be drawn out into a
thread. Warmed yet more, it kindled into a dull and smoky flame, which burned
until the mass became a smutty coke of slight tenacity. Dust which fell from one's

hand about the flame of the lamp, created a halo of scintillations around the light.

Yet more widely diffused and brilliant effects at times followed the falling of dust from
one's clothing upon a flame.
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Vein-matter mined in the rooms was permitted to slide from them into cars stand-

4lg in the level below. More or less dense dust-clouds necessarily followed ; and when
we of these clouds was sufficiently dense, if it then enveloped an open light, a flash fol-

lowed. Several men were in this way burned ; but none seriously. Such flashes

always produced watery blisters upon their victims. Glass lanterns offered a remedy ;

but dust soon coated the glasses. Following the invariable « ays of unrestrained

liners, these car-loaders risked the danger of open lights. These they would place

at a distance greater, as they supposed, than the dust-cloud would roll, and they

would then open the chute and permit the grahamite to descend, almost flowing like

water, from the room into the car below.

A few weeks after the explosion of February glh, the writer stood near the car-

loaders' lamps when a car was being loaded in level 4. He saw the dust-cloud ex-

tending unpleasantly near to the lamps, which stood upon the floor of the level, and

observed it to roll onward until it reached a lamp full 30 feet distant from the column

of falling grahamite. Immediately a flash followed, so brilliant and complete that one

Dtight have judged it due to gunpowder-dust disseminated through the air.

.An unsuccessful attempt was made to recover the details of a grahamite dust-flash

which occurred in the waters of New York harbor, perhaps in 1 87 1. While a cargo

was being discharged, a workman in the hold of the barge attempted to light his pipe

by means of a match. .Agitation of the grahamite had afforded the sufficiently dense

dust cloud, and a flash resulted. The flash was reported to be unusually vigorous ;

or more likely it was so regarded because the observers were unused to such occur-

rences.

The reader is now in possession of all information known to us as bearing upon

the explosion of February 9th, and almost necessarily he must anticipate our conclu-

sion as to its cause.

We are compelled 10 assume that the blast pulverized, and immediately decom-

posed into coke and inflammable gas, a great deal of the dry vein-matter ; these

assumptions are imperative. The remainder follows easily from what is known of the

behaviour of mixtures of marsh-gas and air.

The first eflect was a burning of the air in room B, as proved by blackening of

the side-walls and the adhesion to them of coke formed from the dust which had lain

upon them. Expansion of heated gases could occur in two directions. Toward the

open air there was but little fuel to feed the flame; and it ceased in level 6, because no

dry dust was found there. Inward, every surface supplied its store of dust whereby

ignition was led downward through the airway next west from room B. Once in

level 4, the dust so abundant there was freely converted to gases which burned vigor-

ously. After reaching and passing the two men 30 feet west of the airway, there was

a cessation. We supposed it was due to the resistance of the air-cushion offered in

that direction to the widely expanding gases. The line of least resistance was toward

the open air, in which direction ignition was propagated to the portal of the level.

The hot gases there encountered that abumlance of air necessary to form with the

mixtures which were explosive, and the result has been stated.

Ko explosion occurred within the mine, because the requisite volumes of air and

gas were nowhere present. That is to say, there was at no point as nuich as eight

volumes of air to one volume of explosive gas, if each had been measured at the same

temperature.

Coke found within the mine was, of course, a product of destructive distillation,

and it was the best of evidence as to what had occurred. Moreover, its abundance

about the pit-head demonstrated that a great deal of grahamite dust had been swept

along the level to the open air ; in a hot state it had been projected thence upon all

opposing objects. The Executive Committee of the Con.pany s Directory, of whom
Mr. Enoch Pratt alone survives, attempted to find a remedy against the future occur-

rence of dust-explosions. They had the advantage of good advisers, among them Dr.

D. K. Tuttle, a chemist, now of the United States Mint, at Philadelphia. But they

could suggest nothing better than to dampen the dust by means of small jets of water

thrown Irom pipes secured within the ndne, a n ethod suggested by the fire-protection

pipes in the cotton-duck mills of Mr. William E. Hooper, at Woodberry, near

Baltimore.

The precaution actually taken was to put no more blasts in the vein-matter, and

to fire none in the side-walls, except when the mine contained no men. Even these

precautions at length failed ; the east mine suffered an explosion which much injured

it, and in connection with which four men assumed risks which cost them their lives.

Fig. 2 is a distorted diagram of a vertical section of the east mine, at February

25, 1873. There are no existing records from which a scale-drawing might be con-

structed ; and unfortunately the writer has not clear nieiriories of the distanc es in-

volved. However, we shall not be seriously in error ii ^^e accept these assumptions ;

Distance between east and west portals of the two parts of the level, 1,800 feet,

length of cavern in level, 3,350 feet, and height of it, 40 feet ; the di>tance from air-

way to the closed end of the level is important, perhaps, and yet the writer cannot

recall what it was—it may have been 30 feet, or even soniewhal more.

It should be slated, that the back of the east part of level l was mined-material,

about 300 tons, which rested upon boards supported by timbers upheld by the two

side-walls.

.About the closed end of level I, the road-way had to be widened by means of

blasts in the side-walls. Shortly after 10 o'clock in the morning of the date last men-

tioned, a shot was ready to be fired there, near e of the figure.

Blasts were invariably charged and fired by the mine captain's helper, and nearly

always they were discharged when the mine contained him only. But occasionally,

as in this instance, when but few men were at work, noon or evening was not waited

for, but those few men were notified to leave the mine while a shot was fired. So in

this instance they were notified, and the notice was repeated. The two men who
were mining down the back of level 3, about the point g, twice replied that they

would take the risks of any accident. The car-loader in level I was ordered to leave,

but instead of doing so concealed himself in some timbering (a battery) about the

point « in the back of the level. All the above was learned later from the man who
fired the shot. The four men mentioned were all who were at the time in the east

mine.
.After the captain's helper had ignited the fu.se of the shot in the side-wall of the

level near e, he walked east to about s, a point in the level at which the north side-

wall had been cut away that cars might there pass each other. He passed under the

car-loader who had concealed himself, and for whom he was on the lookout, but did

not observe him.

A mine-explosion resulted, fully as violent as those which occur at fiery coal

mines. Cars which had stood in level I were shot in complete wreck out of its

portal, and onwards far into the valley of McFarland's Run. Some timbers took a

similar course, notably an oak board which was driven through an irregular track and
which landed at last upon the opposite hills of the valley, more than 500 feet distant

from the level-portal.

In the ravine of Mine Run, at the portal of level 3, there was another explosion

which did no little damage to the pit-head structures. At c a crater was formed, and
from it were thrown what we judged to be 40 tons of earth and stone, A tree which

had stood there was thrown at least 50 feet, and being a mountain hemlock of com-

plete growth, it afforded some measure of the energy which had formed the crater.

According to my present memories, the latter was 14 feet deep. Its figure was tha

of an inverted flat cone.

The helper who fired the shot was found wandering in the level, burned and
mentally deranged, but otherwise uninjured. During lucid intervals which preceded
his death, he told us the story of the accident, as he alone knew it ; of his warnings
to the men, and of his having seen the level filled with bluish flame as it approached
him.

After several hours of labor, the car-loader was dug out from under a pile of hot
vein-matter which had fallen into the level when its supporting timbers were swept
away. The two men who had remained at g, level 3, bore no marks of injury what-
ever, no burns and no abrasions

; yet both of them had been killed. We judged they
had died of asphyxia, or because of the pressure which had existed in the level at

the moment the crater was formed.
The already-mined grahamite which had formed the back of level I, had, in part,

fallen into the level when its timber supports were swept away. It was ignited and
it affcirded a troublesome fire to deal with. By throwing upon it water from pipes

led into the level, we were able to shovel it into cars and thus remove it from the

mine.
The writer is aware that this second explosion may be explained by use of the

theories now held of coal-mine explosions -that it was a result of fire-damp and dry-

dust as well. There was a sort of gas-trap where ignition began, a.nd, possibly, there

was another in the roof of the cavern in level 3, even if surface water did drip at times
through it. But, as fire-damp had not been observed, and as it was not essential to

the explosion, it seems more rational to regard this as having been a dust-explosion

simply.

In the paper published in 1873, ^nd already cited, while relating the character-

istics of grahamite. Professor Fontaine says :

" The fine dust produced by handling the mineral, is capable, when very dry, of
inflaming from an open lamp. This has led to two accidents from explosion. The
dry dust having caught fire in the lower levels, the gaseous products became mixed
with air in the upper works and exploded."

This mention is but the briefest statement of bare fact ; yet it has this additional

inlerest— it seems to have been the first printed annoilncement of a purely mine-dust
explosion.

Nineteen years after the conclusions reached by us in the early summer of 1871,

while reading in the library of the British Museum, the writer saw, for the first time

the paper printed by Faraday and Lyell in fanurary, 1845.* It was a report made
by them to the British government upon the Haswell collieries explosion of the year

previous ; a report written in parts by each of them, as is clearly indicated in the

text. Faraday wrote :

" In considering the extent of the fire for the moment of explosion, it is not to be
suppijsed that fire-damp is its only fuel ; the coal-dust swept by the rush of wind and
flame from the floor, roof and walls ol the works would instantly take fire and burn,

if there were oxygen enough in the air present to support us combustion."

They fmnd upon the mine-timbering "coke gradually increasing in thickness,

"

as they " neared the place of ignition ;" coke which, they believed, had resulted from
partial combustion of coal-dust so abundant in the mine. The report continues :

" There is every reason to believe that much coal-gas was made from this dust in

the very air of the mine itself by the flame of the fire-damp, which raised and swept it

along ; and much of the carbon of this dust remained unburned only for want of air. '>

Thus Faraday announced what has come to our present belief regarding fire-

damp explosions in coal-mines.

In a Royal Institution lecture,* Professor Abel took for his subject the dust-ex-

plosions which then had become so numerous in wheat and rice- mills. The lecturer

stated that such explosions had, " prior to 1872, appeared enveloped in mystery,

until their probable cause was indicated by an Austrian observer." Referring to the-

paper of Faraday and Lyell, printed in 1845, the lecturer continues, "ten years later,

M. de .Souich, an eminent French mining-engineer, published as original " work which
sustained the deductions of those writers. Professor Abel added, " Later on M. de
Souich extended his inquiries into the part played by coal-dust in mine-explosions.'

After an ordinarily diligent search, made in the library of the British Museum^
and in the Peabody Library at Baltimore, the present writer must say, that he failed

to find records of any work done by the .Austrian observer of Abel, or of M. de
Souich. -Several recent writers mention both of them, but nobody has cited the places

of their communications.

"^Natuj'c, xxvi., 19, given .\pril, 1882.

The Blast Furnace.*

By E. C. Potter.

Raw iron, or " pig iron " as it is commonly called, is produced by deriving fronv

iron ores (oxides of iron) the metallic iron they contain in their composition. .Stated

briefly, this is accomplished by exposing the ores to the chemical action of carbonic

oxidide, formed by the combustion of coal or coke, which, by taking up the oxygen of

the oxides of iron, leaves the metalic iron free. In addition to this, the earthly im-

purities of the ores have to be dealt with in a manner to be explained later.

The apparatus in which this process is carried on is known as a blast furnace, so

called because the ordinary combustion of the fuel is augmented and accelerated by
forcing into the furnace by mechanical means large volumes of air. This air, de-

livered into the furnace under high pressure, is known as " the blast." As indicated

above, the materials to be dealt with in the operation, are, first, the ore ;
second, the

fuel, by whose combustion we obtain the active element in the reduction of the ore,

carbonic oxide (this fuel is a more or less pure carbon in the shape of charcoal, coke

or anthracite coal) ; third, a material technically called a "flux " is required, whose
office sis to remove the earthy impurities of the ores. For this purpose limestone

is usually employed. The way in which this is accomplished is rather an intricate

chemical reaction, but stated as simply as possible the action is as follows :—The
principal earth associated with the ore is common clay, or silicate of aluminum, as it

is chemically called. This material, as everyone knows, is quite infusible, and hence
irnpossible to remove by the mere application of heat. It is a chemical fact, however,

that by the addition of lime to the silicate of aluminum, forming the double silicate of

lime and aluminum, this double silicate being quite fusible and being lighter than the

metallic iron floats upon its surface, and is thence drawn off in a manner to be in-

dicated later.

This is, briefly, the office of the flux. These three materials together with the

air blown into the furnace are all that are required to carry on the operation of smelt-

ing pig iron. I mention the air, as that is not by any means as insignificant a feature

*Phil. Mag.y iii., xxvi., 16
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as would be at first imagined ; for the actual weight of air blown per ton of iron pro-

duced is six or seven times the weight of the solid materials charged.

The blast furnace itself is a very large structure, circular in section, of a height
varying from 6o ft. to 90 ft., and a largest diameter of about one-fourth the height.

The contour of the interior is not that of a perfect cylinder, but from the point of

largest diameter (technically called the " bosh " diameter) the walls are drawn in both
upward and downward, so that at the bottom of the furnace the diameter is only

about one-half the bosh diameter, and at the top about 30 per cent, smaller than the

bosh. The lowest part of the furnace is called the " hearth " or " crucible," for it is

here that the molten iron collects Ijefore being drawn off. The walls of the crucible

are from 5 ft. to 6 ft. in height and usually perpendicular. From the top of the

crucible walls the furnace slopes outward and upward till the bosh is reached. This
whole section ol the furnace is also known as the " boshes," and it is here that the

actual fusion of the materials takes place. From the bosh up to the top the walls

slope in again.

The materials, viz., ore, fuel and flux, are charged into the furnace by means of

a mech.micism known as a "bell and hopper," which at the same time clo>es the top

of the furnace. A heavy cast iron hopper is fitted over the top of the furnace, leaving

an opening in its centre of about half the bosh diameter. This opening is closed by a

heavy iron bell, lifted into position from the interior of the furnace so that the lower
edge of the bell laps over the lower edge of the hopper on its under side for three or

four inches. Thus when the bell is drawn up tightly against the hopper, the furnace

is tightly closed even to the escape of gas. The materials are then dumped into the

hopper until it is full, when the bell is then lowered by means of a mechanically
actuated and balanced lever arm, so that a space of 15 in. to 20 in. is opened between
the contact edge of the hell and the hopper, and through this space the materials slide

ovfr the sloping sides of the bell into the interior of the furnace. This bell shape is

used for the purpose of obtaining an equal and uniform distribution of the materials

over the area of the furnace, which would not be possible were the materials dumped
into an ordinary opening. This uniform distribution in charging is very important to

the uniform working of the furnace; for if the materials were all dumped into the

centre or to one side, the ascending carbonic oxide gas, seeking the easiest way out,

would but imperfectly act upon the great mass accumulated in one locality, and the

furnace would work one-sided. The great height of the furnace is required in order

to expose the ore for a svifficiently long time to the action of the carbonic oxide. The
descent of the ore from the top to the bottom of the furnace occupies from 18 to 24
hours. On a level with the floor of the crucible, on the front side of the furnace, is

the situated the " tapping hole." This hole pierces the wall of the furnace to its in-

terior, and through it the molten iron is drawn out. The tapping hole leads directly

into a trough which communicates with the casting beds. This hole is stopped up
with clay during the time the iron is collecting in the crucible. Tapping takes place
usually every six hours. About 3 ft. above the tapping hole and sometimes directly

over it, sometimes to one side, is the slag tap or "cinder notch " as it is technically

called. The slag formed by the flux, floating upon the surface of the iron, is here
drawn off from time to time as it rises to its height. It is usually run directly into

buggies or cars constructed for the purpose and hauled of to the cinder dump.
The blast is introduced into the furnace at the top of the crucible, about 5 ft. or

6 ft. above the floor. At six or eight equi-distant points in the circumfrence of the

furnace wall openings are made into the interior of the furnace. Into these openings
water-cooled " holders " of bronze or iron are fitted. Into these holders are accur-

ately fitted the blast nozzles or " tuyeres," also water-cooled. The water-cooling is

accomplished by casting a coil of pipe in the iron holder or tuyere, through which
water is continually forced, or in the case of the bronze tuyere and holder the walls

are made double, with a space between, in which water is kept circulating. At a
sufficient height above the tuyeres a main blast pipe encircles the furnace, from which
branches are let down to each tuyere. The tuyere nozzles are inserted from 6 in. to

10 in. beyond the inner wall into the furnace. The water-cooling of the tuyeres and
holders, while designed primarily for their maintenance, aid much in preserving the

brick work adjacent to them. Following up this hint, the bosh walls of the furnace

are now greatly prolonged in life by inserting rows of water-cooled plates completely
encircling the furnace at distances of about 30 in. between the rows. These are built

in the brick work and are invisible, except the outside edge of the plate and the water
connections. These plates are removable in case of leak, which is rare.

The accessories to the blast furnace proper are the boilers, blowing engines, hot
blast stoves, hoists and water supply. The boilers and stoves are heated by waste
gases from the furnace, so that the furnace is practically self-supporting in the matter
of power, the only fuel necessary being that put into the furnace for the purpose of
smelting. The furnace gases rise to the top of the furnace, and are thence conducted
away by a large pipe called the "down-take," which carries the gases down to the
main flue which lies underground. This flue conducts the gases to the boilers and
stoves. The lower end of the down-take is enlarged just before it enters the flue into

a chamber of considetable size known as the "dust-catcher," which name sufficiently

describes its function. The gases carry with them considerable quantities of dust
which accumulate in the flues, stoves and boilers, seriously impairing their effeciency

by choking them. This the dust-catcher is designed to obviate. The boilers and
blowing engines need little description, as they speak for themselves. The use and
operation of the hot-l)last stove is a subject of much interest, and to the furnaceman it

is a very considerable factor in the furnace economy.
It is apparent that if air at the temperature of the surrounding atmosphere be

blown into the furnace it will require a certain amount of fuel to bring it up to the
temperature of the seething mass. If this air could be heated, and that, too, v;ithout

further expenditure of fuel, before it is delivered into the furnace it is evident a con-
siderable economy of smelting fuel must result. This is what is accomplished by the
hot-blast stove. The waste gases of the furnace, which formerly were permitted to

escape into the air, are by this apparatus utilized for the heating of the blast. Stoves
as constructed nowadays consist of a large shell of tank plate enclosing a mass of fire-

brick so disposed as to form a large number of small flues or checkerwork. Each
stove measures from 15 ft. to 20 ft. in diameter, and 60 ft. to 70 ft. in height, being
nearly as large as the blast furnace itself. A total cross-section area of, say 300
square feet is subdivided by the brickwork into a large number of small flues, of say, 40
square inches, thus multiplying the heating surface enormously. These flues are con-
structed perpendicularly. The gas is admitted at the bottom of one side into a
chamber where it is mixed with the proper proportion of air to produce combustion ;

thus ignited it rises to the top of the stove, where it is deflected down again through
a series of small flues. On reaching the bottom, it is deflected up again and then
down, having traversed the height ol the stove four times before it passes off by the
chimney. The gas having been passed through the stove a sufficiently long time to

bring the whole mass of brickwork to a bright red heat, it is then shut off and the
blast from the blowing engines is then admitted on the opposite side of the stove from
the gas, and is made to travel over the same path through the stove in the reverse

direction. During its passage it absorbs the heat from the brickwork, raising its own
temperature to from 1,200 to 1,500 deg. F. From the stove the air is then carried by
the blast main directly to the tuyeres. There are usually three and sometimes four

stoves attached to each furnace. Each stove is kept on gas for two hours and on air

for one hour ; three stoves, therefore, permit of two stoves being kept continually on
gas and one on air, a stove being changed every hour. Of course before the blast is
shut ofi"of one stove it is adn;itted through a fre.sh one, as the blast must be kept con-
tinuously on the furnace.

Another valuable feature of the hot-blast stove is the fact that it places within
the control of the furnace manager an amout of caloric or heat energy entirely sub-
ject to his manipulation

;
thus, if the furnace is disposed to work cold, an increase of

temperature of the blast will usually act as a corrective, and vice versa. In the uni-
form production of a desired grade of iron, this is of the highest v?lue. In this con-
nection a very brief consideration of the chemistry of pig iron may not be out of place.

In recovering from the ore the iron it contains, we do not obta'n that iroii
chemically pure, nor is it desirable that we should do so. We have seen how the earthy
impurities were to a considerable extent removed, viz., the siHcates of alumina, lime
and whatever of magnesia there might be in the ore. But certain other elernents
notably phosphorus and manganese, are not thus removed ; nor are they ever com-
pletely removed, the second only partially, the first not at all. In addition to the
impurities of the ores we are adding with the fuel, especially where coke is used
another lot of impurities, notably silica and sulphur. Silica, or silicic acid, as it is
chemically called, being a compound of silicon and oxygen, is not capable of being
decomposed into its constituent elements, silicon and oxygen, except at the very high-
est heat. Therefore out of the very large amount of silica in the form of silicates that
is charged into the furnace, we find only a comparatively small proportion appearing ii

the pig iron as silicon, which has doubtless been decomposed in some areas of ver
high temperatures before the tuyeres. A portion of the sulphur is carried ofi" in the]
slag, but enough remains to make a good deal of trouble to the pig iron consumer,
In the resulting iron then, we find in addition to the metallic iron such impurities
as silicon, sulphnr, phosphorus, manganese and carbon. The carbon in pig iron ex-
ists in two states, free carbon in the form of crystals or flakes and combined or dis-
solved carbon which has been taken up by the iron before the tuyeres. The propor-
tions in which these two conditions of carbon exist in the pig iron depend upon the
temperature of the furnace ; if the furnace is hot, the carbon exists in very large
percentage as free carbon or graphite

; if the furnace is working cold, the carbon in the
iron will be found largely as combined carbon with little graphite. So, too, as might
be inferred from what was said before, a cold iron will contain little silicon as the
temperature before the tuyeres has not been sufficient to decompose the silicic acid.
The temperature also has a marked influence on the behavior of the sulphur. With
the furnace working hot, it is nearly all carried off" in the slag, but at lower tempera-
tures its greater affinity for the iron asserts itself and a cold iron is found to contain an
objectiotiable amount of sulphur. Cold iron, therefore, will be low in silicion, low
in graphite carbon, and high in sulphur; for most purposes an undesirable combination.
The value ol the hot-blast stoves in enabling the furnace manager to correct the tem-
peratures of his furnace is thus made plain.

The operations of the blast furnace are continuous until the fire brick lining wears
out. This occurs in from two to three years under ordinary circumstances; or a
better way of stating the life of the Hning is that it will generally yield 125,000 to
150,000 tons of iron, though one or two of America's famous furnaces have turned out
300,000 and even 400,030 tons on a single lining. The management of a blaft
furnace, the proper mixing of the materials, the regulation of the working of the fur-
nace itself for the production of a large, uniform and economical output calls for the
highest skill, watchfulness, patience, and often courage. An accident to the furnace
is almost always expensive and often dangerous ; the apparatus is always operated
under high pressure and the highest heats known to science. Altogether the man-
agement of a blast furnace presents a most intricate problem in economical metallurgy.

1-

c-

Cheaper Steel Rails. — .\ significant article on the steel rail trade appeared
recently iti the Iron Ai^e. The opinion expressed is that the trade is on the eve of
important improvemen.s and thai new factors will have to be taken into account next
year. The Youngstown mill now nearing ccmplelion, may enter the rail trade when-
ever there is a sufficient difference between billets and rails ; and thre is the possibdity
of foreign rails being imported on the Gulf and the Pacific coast. The six great mills,
however, may be able to hold their whole territory in spite of any rivals. One has
made important important improvements in plant ; another has secured a source of
supply of cheap raw material ; a third has the advantage of a lower duty on foreign
ore

; and a fourth is extremely aggressive in its management. There is a widespread
opinion that lower prices for rails would help the billet market by increasing the con-
sumption, and with present prices of raw materials the rail mills could afford to sell at
lower prices than those ruling if they had a larger tonnage. But the financial condi-
tion of the railroads is such that the prospect of a tonnage up to anywhere near the
capacity of the mills, is not bright.

JEFFREY STEEL CABLE CONVEYORS. CONSTRUCTION

For Handling Coal, Ores, Chemicals, Refuse, Etc.

Also Manufacture

CHAIN

ELEVATORS
AND

CONVEYORS

The JEFFREY MFG. COMPANY, Columbus, 0.

Also, 163 WASHINGTON STREET, NEW YORK.



The CAHADIAIT MZITEXIAL "WOOL CO. Ltd.

JPipe and Boiler
COVERINGS.

122 BAY STREET, TORONTO

LAMKIN PATENT
STEAM
PACKINGS,

ASBESTOS GOODS OF EVERY DESCRIPTIOf^.

m CONDITIONS
H
Kibtaining Government Drill to Explore Mines

I or Mineral Lands.

Owners or lessees of mines or mineral lands

in Ontario may procure the use of a Government

Diamond Drill, subject to the provisions of the

Rules and Regulations relating thereto, upon

giving a bond for payment to the Treasurer of

the Province, of costs and charges for (i) freight

to location, (2) working expenses of drill, includ-

ing labor, fuel and water, (3) loss or breakage of

bits, core lifters and core shells, (4) wear or loss

of diamonds, (5) other repairs of breakages and

wear and tear of machinery at a rate per month

to be estimated, and (6) an additional charge of

$50 per month after the mine or land has been

shown, through use of the drill, to be a valuable

mineral property.

Of the aggregate of costs and charges above

enumerated, excepting the sixth item, forty per

cent, will be borne by the Bureau of Mines in

1894, thirty-five per cent, in 1895, thirty per

cent, in 1896, and twenty-five per cent, in each

year thereafter until the end of 1900. All

accounts payable monthly.

For Rules and Regulations in exienso govern-

jng the use by companies and mine owners of

Diamond Drills, or other information referring

to their employment, application may be made

to Archibald Blue, Director of the Bureau of

Mines, Toronto.

A. S. HARDY,
Commissioner of Crown Lands.

Toronto, October 17, 1894.

W. PELLEW-HARYEY, F.C.S.

Joining, Analytical & Assay Work undertaken

Information concerning the Mining- Industry

and Mines of British Columbia given.

ASSAY AND VININC OFFICES: VANCOUVER, B.C.

^ COPPER ORE!!!
Wanted at Good Shipping: Points

Write with copy of analysis and state what

•quantities you can deliver this season.

ALFRED BOYD,
J WELLINGTON ST. EAST, TORONTO.

miMNG LAWS OF ONTARIO.

ANY person may explore Crown r,ands for minerals.

Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per

acre, and south of it, $2 to $1.50, according to distance

from railway.

Rent of locations first year 60c. to $1 per acre, and
subsequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent, of

value at pit's mouth less cost of labor and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'
Act, 1892), until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

Toronto, May 25th, 1894.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford's Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for

one dollar, the regular subscriptiou price, and in addition

to send each subscriber fifty-two complete novels during
the twelve months ; one each week.
Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for, twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-

tion of getting a hundred thousand new subscribers.

Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad on. Captain Marryatt, Miss Thackery and
Jules Verne. If you wi^h to take advantage of this un-
usual opportunity, send one dollar for Stafford's Magazine,
one year. Your first copy of the magazine, and your
first number of the fifty-two novels (one each week) which
vou are to receive during the year will be sent you by re

turn mail. Remit by P. O. Order, registered letter or

express.

Address :

STAFFORD PUBLISHING CO.

Publishers of

Stafford's Magazine,

P. O. Box 2264. New York, N.Y.
Plea mention this paper.

THE WEBSTER VACUUM FEED WATER HEATER AND PURIFIER

Aggregate Sales 400,000 HORSE POWER Guaranteed

We guarantee this Heater to give better results than any heater in the market, and will

furnish the same subject to 30 days' trial.

IN STOCK—Heaters from 10 h.p. to 400 .h. p. inclusive, in stock for prompt shipment.

SEND FOR ILLUSTR.\TF.D CATALOGUE.

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

MANUFACTURED BY

DARLING BROTHERS, "S^W^^e^Il^°'*^^

CHEMICAL AND ASSAY APPARATUS
AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.
AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of \ ^Nt»>

BECKERS SONS, ROTTERDAM.

Baker & Adamson's C. P. Acids and Chemicals, Brown's Portable Assay Furnace,
Hoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory

Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-
ian Glassware

;
Royal Berlin and Meissen Porcelain

Platinum wire, Foil, Crucibles and Dishes,

Swedish and Rhenish Filter Paper.

Xi^Dvc^nsr, soisrs & co.
380, 382, 384, and 386 St. Paul Street, MONTREAL



IN PREPARATION. TO BE ISSUED IN JANUARY, 1895.

. . . 5th ANNUAL NUMBER . . .

FIFTH YEAR.

FOR 1895.

JWining, Engineering

.

Iron and Steel Trades

Gompanies JWanuaL.

EDITED AND PUBLISHED BY

B. T. A. BELL, Editor of the Canadian Mining Hevie-^r,

Secretary General Mining Association of the Province of Quebec, Honorary Secretary the Mining Society of Nova Scotia,

Secretary Ontario Mining Institute.

This, the Fifth Edition of the Manual, will contain a careful

digest of information, compiled up to date, respecting the history,

organization and operations of all Canadian Mining and Quarry-

ing Companies, Blast Furnaces, Rolling Mills, Iron and Steel

Works, also of all the Rod Mills, Wire Mills, Cut Nail and Horse

Nail Works, Car Axle Works, Car Wheel Works, Car Builders,

Locomotive Works, Cast and Wrot Iron Pipe Works and Bridge

Engineering Establishments.

In one Volume—600 Pages ; Cloth ; Royal Octauo.



PROVINCE OF NOVA SCOTIA.

leases for lines of &old, Silver, Coal, Iron, Copper, Lead, Tin

PRECIOUS STONES.

TITLES GIVEN DIBECT FROM THE CEOWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap. I, Acts of i8q2, of Mines and Minerals, Licenses

*te issued for prospecting Cold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in i.reas of 150 by 250 feet, any number ot which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

.Areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

if noi worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

4abor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent, on smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissionet

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,

when the hours arc from 10 to I. Licenses are issued in the order of application

according to priority. If a person discovers Gold in any part of the Province, he may

slake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 15 miles from Halifax in which to make application at

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under lease. These leases are for four renewable terms of twenty years each. The

•cost for the first year is fifty dollars, and an annual rental of thirty dollars secures

each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.

All titles, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Scotw

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit

;

Lead, two cents upon every unit; Iron, five cents on every ton; Tin and Precious

Stones ; five per cent. ; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.



School of Practical Science,

The Departments of Instruction are

1 Civil Engineering (including Sanitary Engineering).

2 Mining Engineering . . . .^ — ' t

3 iMechanical and Electrical Engineering.

4 Architecture *

5 Analytical and Applied Chemistry. I

The regular course for the Diploma of the School, in each of the above departments, is three years in duration.

A Post-Graduate Course has been established, consisting almost entirely of laboratory work, which leads to the degree of

B.A. Sc. in Toronto—Special Students are received in all Departments.

The Session continues from October ist to May ist.

-1

SUMMER SCHOOLS FOR PROSPECTORS AND MINERS
And others interested in Mining, have been estabhshed at Sudbury and Rat Portage, and a
Winter School of a similar character, but covering a more extended course, will commence
in the SCHOOL OF PRACTICAL SCIENCE. TORONTO, on JANUARY 8th^

"

Properly equipped ASSAYING, ENGINEERING AND CHEMICAL LABORATORIES are provided
for the use of students of the various departments, and the museum contains collections
illustrating MINERALOGY, LITHOLOGY, METALLURGY AND PALAEONTOLOGY.

For further information regarding the regular Courses and the Prospectus of the Winter School for Prospectors,

TO THE SEOI^ET^I^-S:-,

L. B. STEWART, D.L.S.
SCHOOL OF PRACTICAL SCIENCE, TORONTO.



THE CANADIAN MINING AND MECHANICAL REVIEW.

RUMMOND, McCALL & COMPANY.

mOIT, STEEL & GEITEHAL METAL MEHCHAITTS.

iFFiCE: New York Life Building-, - MONTREAL, Que.

CANADA IRON FURNACE COMPANY, Limited,

(From the Famous Ores of the Three Rivers District.)

jjDfflces : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, Managing Director.

at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

M^nSTTTF^CTXritEIlS OIF.

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: LACNINE, QUE. Offices: f&VI YORK LIFE BUILDING, MONTREAL.

THOMAS J. DRUMMOND, general: MANAGER.

iRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.
.MANUFACTURERS OF.

Gasi lioii Pipes Special Gaslliigs, &g.

FFICES: NEW YORK LIFE BUILDING MONTREAL,

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.



THE CANADIAN MINING ANl \1ECHAN1CAL REVIEW.

THE DOMINION WIRE ROPE COMPANY, L
MONTREAL

IMCcm^-ULf^acr^-ttrer-B of ' I—AJNTG- S 3E»^TU»rT "Wilt13
IFOR

TRANSMISSION AND COLLIERY PURPOSES.
SOLE CANADIAN AGENTS for the

CELEBRATED

MILLER & HARRIS-MILLER

CABLEWAYS.
Also l(opes for Hoisting, Mining, Elevators, Ship's Rigging and Guys, Etc., Etc.

SOLE CANADIAN AGENTS f»,

CELEBRATED

"BLEICHER
TRAMWAYS.

Send for Catalogue and Estimates to P.O. Box 1942

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROnUNG GOVERNOR

BUILT ON THE AMERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOILE
COMBINES ALL THE-

ADVANTAaES

Light Portable Forms

HIGHEST POSSIBLE ECONOMY*

ROBE ENGINEERING COMPANY, LTD. AMHERST, NOVA SCOTIAs;

Dominion Coal Con^pany, Limited?

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.

-OFFERS FOR SALE-

STEAM, GAS and DOMESTIC COALS of HIGHEST OIALIT
Carefully prepared for Market by inipjoyed appliances, either F.O.iB. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facilities for supplying Bunker Coals with promptness is unequalled.|

-APPLICATI0N:F0R PRICES, ETCP, TO BE MADE TO-

J. S. McLENNAN, Treasurer, 95 Milk St., Boston, M
DAVID McKEEN, Resident Manager,

Glace Bay, Cape Breton.

M. R. MORROW,
50 Bedford Row, Halifax.

KINGMANt BROWN & CO., Custom House Square, Montreal.
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ANADIAN BAND DRILL CO. Sherbrooke, Qu
Mining, Tunneling & Rock-Working Machinery

STRAIGHT LINE COMPRESSORS.

' \ DUPLEX, COfflPODND & CONDENSING COMPRESSORS
With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MACHINE CO., Sole Agents,
ifi rUTOItlA SQVAltE, MOJil'ltKAT.. JBALJFAX^nVTEL, SALIFAX. OSS CORDOVA STREET, rAXCOUrEB.

ATL.TL. KLIKTIDS OF*

, tiR GOODS for MINING PURPOSES
MANUFACTURED BY

-^[f THF CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO ltd

^1 FRONTS^ WEST TORONTO. FACTORIES AT PARKDAL&.
Sfea... o. bber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clothine, & Boors.

PUMPING WATER BY COMPRESSED AIR
We take pleasure in announcing that by arrangements made with J. G. POHLE,

we are enabled to furnish our Customers with the

»POHLE AIR LIFT PUMP PROTECTED BY NUMEROUS
CANADIAN AND FOREIGN

PATENTS. ^
This Department of our business will be under the personal supervision of Dr. POHLE, the Inventor and Patentee.

^
It has been estimated by competent experts that under favorable conditions and large diameters,

of water and air pipes, 1,000,000 of water can be raised 100 ft. high with one and a-half tons of good coal.

ts-WE WILL BE PLEASED TO FURNISH COMPLETE DATA AND ESTIMATES.-^

kNGERSOLL ROCK DRILL GO. OF CANADA
164 ST. JAMES STREET WEST, MONTREAL, CAN.

S^: FRISBEE LUCOP MILLS :
NtW ych^

/W/ElTorDRYPUUfEWSLRS GKJHDINCi<OiqHY DLGRLLsfFINENESior
Na5de^iredi^S;7;^:^rp^ /krf&OLD.SILVERXOPPER or OTHER, ORES



THE CANADIAN MINING

80,000 IN USE
LIFE and PROPEf?TY are BY THE USE OF

CHEAP . . ,

BOILER APPLIANCES.

™. PENBERTHY
Are SAFE, "because . . .

WELL MADE and

THOROUGHLY TESTED

STEAM . .

SPECIALTIES

PENBERTHY VALVE DRIP WATER GAGE
XL EJECTOR or JET PUMP
SAFETY CRANK PIN OILER
AUTOMATIC INJECTOR, Et(

Sefid for Catalogue PENBERTHY INJECTOR GO.

Branch Factory at Windsor, Ontario. DETROIT, MICHIQAIT.

TH€ •EUIOTI"
DC'tuioTi -ammt MAtwNt whmbcA»v«««ii«(«j««t»t«ut»»««Ti»y snumiu.

SPECIAL TOU G H Ml N E R S D RJ LL S T^E EL ,J

THE HARDY PATENT FZCE: CO. Limited
SHEFFIELD, ENGLAND!

THE GRIFFIN MILL
The Only Perfect Pulverizer

OF

QUARTZ,

GOLD

OR SILVER

ORES,

PLUMBAGO,

PORTLAND

CEMENL

OF

PHOSPHATE

ROCK,

FOUNPRY

FACINGS,

And AHm
Refraetwy

Substaoces.

Will work either wet or dry, and deliver a finished prodnd.
Capacity, 3 to 4 tons per hour on Phosphate Rock, 1^ to 2 tons

per hour on Portland Cement, Quartz or Ores, depending on

hardness of material to be pulverized and fineness of -prodnct.

-Grinds from 30 to 250 Mesh with equal facility.

No JO0KNAM IN OarNDINO CHAXBEK. BALI. BIGID ON SHAFT HAVINO PIB»CT
POSmVB ACTION ON MATERIAL. MINIMUM PCWKK PRODrOM MAXIMUM AMOmn
OF PEODOOT. It 18 ABSOLUTELY GUARANT^D IN EVEBT KBSPECT, BOTH AS TO
CONSTRUCTION AND CAPACITY. FIRST COST, WEAB, AND OPEBATINQ EXPKM8B JTOOB
LESS THAN STAMP MILLS. LA ROE NUMBER OP MILLS IN USE ON SIFFEBXNT MXTB-
BIAL9 WITH POSITIVE SUCCESS IN EVERY INSTANCE. ,

Correspondence Boliclted, and illuetrated de- I
scriptive pamphlet fnmished on application to 1

BRADLEY PULVERIZER CO., 92 State St., Boston, Mass.
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NOVA SCOTIA STEEL AND FORGE GO. LTD,
MANUFACTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,.

Blued Machinery Steel ys" to 2%" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,

Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds.

Bright Compressed Shafting s^' to 5' true to x/ot^ part of One Inch.

A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.

CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N.S,

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

No. 124 HOLLIS STREET, HALIFAX, N.S.
eS-ALL GOODS AT MANUFACTURERS PRICES.

MACDOMALD & CO., Umited.
MANUFACTURERS AND DEALERS IN-

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,

Call or Write us for Prices.

LJyiATHESONgE
^ " £^^G1^^£ERS

AND

^Winding

,5 f OR

The Be^t
'

Q]LD ^lMlh/Gly|ACHlMEFiy

RURO fOUNDRY &
MachineC?
rngineers
3oilerAVakcrs*

and R)unders

Machinery

SpecialMixture,Sboes&Dies
With the]jE5Tf(mmp^^V/DRLD

Wearing quality unsurpassed
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"M" Drill— Hand Power.

Capacity—300 ft. depth.

Removes ly',, inches solid cor^^.

DIAMOITD DEXLLS

PBOSPEOTIITG MI3!TERAL LA^TDS.
The Sullivan Diamond Drill is the siniitlest, most atcui-atc, and

most economical prospecting drill tor any kind of formation, hard or soft, m
deep or shallow holes.

The Diamond Drill brings to the surface a solid COre of rock and mineral to

any depth, showing with I)eriect aCCUracy the nature, quality and extent of the

ore-bearing strata, and with great saving ill time and expciise over any other

method.
Complete stock of all sizes, driven by hand or horse power, steam, compressed

air or electricity. For sale by

SULLIVAN IVEACHINERY COSVSPAi\SY,

Successors to DIAMOND PROSPECTING CO., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A.

MANUFACTURERS AND DEALERS IN

Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and
other Quarrying Machinery.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

•,;s
im

"N" Drill— fcitilatesii

Capacity—2,000 ft depth.
^l!<!^^

Removes li inches solid core. HbtiilstlK

ELECTRIC BLASTING

SEND FOR CATALOGUE.

Superior to all c .hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed m
neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

The strongest and most powerful machine ever made for Elect ic Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad. quarrying, and minmg works.

No. I fires 5 to 8 holes ;
weighs only 1 5 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Blast Tester, Wire Reels, new desis"- Leading and Connecting Wires.

Manufactured only by J^|^ES MACBETH & CO-,
128 MAIDEN LANE, NEW YORK CITY.

Manufacturers of Sporting, Military and Blasting

ER, DUALIN, DYNAMITE and ECLIPSE
i

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc. m
ICE : 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

Branch Offices and Magrazines at all Chief Distributing: Points in Canada.

Rollei* Chains, Sieei Drag,

Steel Cable and Special Chains
|

AND

FOR MNDllNa HATERUL OF ALL KIND;;

WIEE GABLE

COIWEYORS.
For lonj; and flhnrt

dlBtanco Conveying.

THE JEFFSEY MFG» SO. '^^'^^^^''a"

Columbus. Ohio. Send for Catalogue.

9

Specially adapted for Heavy Drives in Damp or Exposed Places,

in Mines, Saw Mills, Paper and Pulp Mills, etc.

CHt/\PcR, LIGHTER, MORE PLIi\BLE & MORE DURi^BLE TH/\N DOUBLE LEi\THER.

SOLE AGENT FOR
CANADA.W. A. FLEMING,

57 St. Francois Xavier St., MONTRE/\L. - Victoria Chambers, OTTAWA.

1
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STANLEY'S Patent Coal-Heading Machin
K OVE MACHINE.

A FULL CUT MACHINE

is also supplied, this beingf

i^>ecia]ly constructed for rapid

driving', and by means of

which an average of one yard

! per hour can be cut in favour-

able seams.

Saves Money
Saves Time in Headiug

Saves Timbering-

Produces more large Coal

Ventilates its own Heading;

Improves Quality of Work
Facilitates Ventilation

Avoids the use of Explosives

The following' is one of the
most recent Testimonials
received :

"August 27, 1894

"I have three of your Annu-
lar Groove Head'g- Machines,
and I find I can drive at about
three times the i(it<' of
h.iiiid labour. As the use
of explosives is unnecessary,
all the roof remains unshaken,
and a tnitcl) farijer per-
een'af/e of round coal
is ohtiiineii.
"With the Full Cut Ma-

chine I cut at the rate of
thirty-five yards in six con-
secutive eight-hour shifts, and
when in good ground seven
yards a shift have been
cat.''

CATHOGUE, showing various Types of iV[achines with Prices and full Particulars; also Copies of Testimonials on Application.

STAITLEY BROS., Ooalowners Ss Engineers, NUHEATON, ENGLAND

MINING AND MILL MACHINERY.
steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,

Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN /ORKS, OTTAWA.

ESTABLISHED 1891.

l^ANUFACTUEEES OF DYNAMITE AND TUIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators^ and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAIVS, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

CARRIER, LAINE &; CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymea Also Builders' Castings,

Stoves, Stove Fittings, HoUowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., etc.

MILLER BROS. &; TOMS,
MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,

l¥|ining and Contractors' Plant, Etc., Etc.

110-120 KING STREET, MONTREAL, QUE.
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School of Mining,
ify

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.

Director and Professor of Chemistry.

WILLIAM NICOL, M.A., R. CARR HARRIS, C.E.,

Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A., Lecturer on Geology and Petrography.

WM. HAMILTON MERRITT, M.E,, F.G.S., Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals.

WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.

JOSEPH BAWDEN, Barrister at Law, Lecturer on Mining Law.

T L. WALKER, M.A., DR. ISAAC WOOD, M.A., Laboratory Demonstrators.

ASl

I

I

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY

:

7. A Course of four years leading to the Degree of MINING ENGINEER, (M.E)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY and

ASSAYING is giuen.

3. A COURSE OF EIGHT WEEKS, (January and FebruaryJ, for Prospectors, Mine Foremen

and others interested in Mines and Minerals.

Lecturers are sent to any mining centre where a sufficient number of students is

guaranteed, to conduct SHORT COURSES in Blowpipe Analysis, Chemistry, Mineralogy,

Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped

Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be

open for work in Session 1894-5. Surveying is practised in the field during the warmer

months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,
SCHOOL OF MINING, - KINGSTON, ONTARIO.

Every

who I

I
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If you want

AGS
FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &c.

Send to us for Samples and Prices.

Every Quality and size in stock.

Specially strong: sewing: for heavy materials.

> Lowest prices compatible with g^ood work.

We now supply most of the Mining: Companies, and those

^ho have not boug:ht from us would find it to their advantag:e

-to do so.

f

THE CANADA JUTE COMPANY (Ltd.)

17, 19 -St 21 ST. MARTIN STREET,

MONTREAL.

The Gates Eock and Ore Breaker.

r

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY!
The Gates Gyratory Breaker is used on every Continent, having been

adopted by the largest Mining Companies in the world.

It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and ail classes of MINING MACHINERY.

Address for Catalogues GATES IBiON WOEKS,
50 P. South Clinton St.,

CHICAGO, U.S.A.

INCERSOLL ROCK DRILL CO. OF CANADA,
St. James Street West, Montreal,

Canadian Manufacturing Agents for Gates' Rock and Ore Breakers

Branch Offices :

136 Libert
J,-

St., New, York.

237 Franklin St., Boston.

I7ja Queen Victoria St., London. E

FOR SALE

NEW AND SECOND-HAND

TOOLS, ETC.

The Property of the British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.

I Bullock Diamond Drill, complete, with bit set with 8

carbons, core lifter, core barrel, 200 ft. coupled dril

rods, wire rope, hose, diamond setter's tools, etc

Capable of boring to 1,200 ft.

I 80 h. p. Jenckes Multitublar Boiler and Smoke Stack.

I 30 h. p. Waterous Engine Go's Multitubular Boiler.

I Worthington Duplex Steam Pump, sXi"- ^ ^

5in.

I do do do 4^in. x 2^in. x 4111.

I IngersoU Steam Hoist.

I Inclined Shaft Pit Head Framing, complete, with

guides 150 ft. long, large diameter sheaves, side

stopping levers, safety catches, two cages to carry

mine dumping cars, flexible steel winding rope

^in., etc., etc.

I Set Double Beam Wharf Weighing Scales, 230 x 43,

5ft. X 6ft., weighing up to four tons.

I Set Wharf Hopper Scales, weighing up to 3,600 lbs.

I Hardwicke Steam Pump.

1 Ingersoll Air Compressor, I2in. x i8in.

I Compressed Air Receiver, 12ft. x ift. 6in.

I Pile Driver and Fittings complete, (monkey 1,600 lbs

weight.

3 3in. Seargeant Drills and Tripods.

I 2}4 inch Eclipse Drill and Tripod.

I Tunnel Column for ditto.

I No. 4 Sturtevant Blower.

I No. 00 do do

I Machine Lathe and Tools, complete.

I 12 h.p. Horizonal Engine, by Low, of Ottawa.

I Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.

I No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, I2in. guage,

constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, lin., l>^in., I'/in.

1600ft. Iron Track Rails, 25 lbs to the yard.

lo}( Karats of Carbons for diamond drill, unused.

2900ft. ^in. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,

2in., I>^in., iXin-. li"-' PP^ fittings, steam hose-

miners' tools, fire bricks, buildmg bricks, blacksmiths

coal, several end -dumping cars, car wheels and axles,

rope' sheaves, derrick masts, booms, etc., explosives,

screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and working

order, conveniently situated at the wharf of the British

Phosphate Co. Ltd., on the River du Lievre, nine miles

from Buckingham, Que.

Inspection invited and further information forwarded

upon application to

J. B. SMITH, Managrer,
British Phosphate Co. Ltd.

Glen Almond, Buckingham, Que.
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STAMPS !

PEITCHAUD & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.

Bniiids, Steel Stamps, Time Cliccks

and Tags.

Stencils and Ink, Scales and

Weights.

RUBBER STAMPS FOR CFFICE WOr.'C.

THE SHORT FAVORITE ROUTE
BETWEEN

Otta'wa and Montreal

6 TRAINS DAILY
EXCEPT SUNDAY. 6

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL wiili Trains for

QUEBEC, = HAL8FAX, = PORTLAND
And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And alB NEW ENGLAND POINTS/

Baggace checked to all points and passed by custom*; in transit.'-^'

' For tickets time tables and information, apply to nearest ticket
agent of this company or connecting lines.

E. J. CHAMBERLIN,
General Manager.

C. J. SMITH,
Gen. Passenger Agt

SiELTilO & REFINING

COIVSPANY,
EDWARD BALBACH, JR.. - PRES'T.

J. LANGELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Eeliners ol

Ciold, Silver, Lead, and
f'oj>per ^>res.

Bullion and Apg-entiferous Copper

Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works

:

Electrolytic Copper "Works

:

NEWARK, N. J.

£uena Fe Sampling Works;

Agency, SABINAS COAHULLA,
Mexico.

\Wm Wt WOBKS CO.
Successors to Doty Engine Works Co., and

John Doty Engine Co., Ltd.

MINING MACHINERY
Marine and Stationary Engines an

Boilers.

Hoisting and Vertical Engines.

Ore Crushers.

Stamp Mills and

General Machinery.

We Guarantee First-Class Work and

Prompt Shipment.

Prices and Estimates on Applicatio

BERTRAM ENdlNE WORKS CO.
Bathurst and Niag^ara Sts.,

TORONTO, CANADA.

BUTTERFIELD' Vise
31A L>E IN TUO aiZ ES.

No. I Holds from o to inch pipe.

No. 2 Holds from >^ to inch pipe.

SEEVIPLEST AND BEST
IN THE MARKET : :

Butterfield & Co. are makers of all Tools for

working Water, Gas and Steam Pipe,

Stocks and Dies and all

^kinds of Taps.

-MANUFACTURED BY-

SX7TTEEFIELD & CO., EOCS ISLAITD, F.Q.

WIR
Crucible Cast Steel Ropes

for Hoisting, Inclines,

Mining, &c.

PES
Seimans-Martin for Trans-

_mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships' Rigging, &c.

WRITE FOR C.AT.M.OGUE AN!) PRICES.

MANUFACTURED BY THE

ENING WIRE
HAMILTON, CANADA.

i

"^^
r

J
EBB ammm
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Jolin E. Hardman, S.B.
MINING ENGINEER,

Can be consulted on all matters pertainins; to the profession

The development and management of Gold Properties a specialty.

j| tllli.^«lllhM.ilil .llln„.illli liliiMiilll lllii II1N..11I1 ill lllih .illllln.ill^

3 TO USERS OF THE DIAMOND DRILL. L

Diamond DiitI Bits set Promptly by an Effici-

ent Man All Work Guaranteed.

"i Bort and Carbon Diamonds for sale. Same f

J terms as New York. Prospecting with p-

I American Diamond Drill at per |^

foot or by the day. f
^ IKE<?REi,e A Co. J i-

1 . OTT.^WA. i
•«i|r"=-i|i.-»ti|;i»«"i'i "Mil

I

||i
11 i| Ill' i|i 'iir

C R O S B V

STEAM . ENGINE . INDICATORS

Catalogues supplied which comprise other trust-

worthy inslrunienis for the Conlrol, Regu-

lation and Kcononiv of Sleam.

AGESCT: 7S1CKAIO STUKET. MOXTItEAL, QUE

! SPECIALISTS IN MICA,

RICHARD BAKER SON & GO.
6 & 7 CROSS LANE, LONDON, ENG.

R. G. CAMPBELL-JOHNSTON
(of Sw.inse.T. Imii.i, and (he United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-

naces and concentrating plants planned and erected.

Treatment for ores given. Ores bought and sold. Box

40, Vancouver, B.C.

T. D. LEDYARD,
dealeu in mines, &c.

57 COLBORNE STREET, TORONTO.

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS

MINING : ENGINEER
(Graduate, Academy of Mines, A.vchen, Germany.)

Reports on Mica Deposits, Asbestos, Phosphate

78 QUEEN STREET,

E. E. BURLINCAME'S

ASSAY OFrlGE' O LABORATORY
Established In Colorado, 1S6C. Samples hy mall or

express will receivi^ prompt and curtful attention.

Gold & Silver Bullion ^^^^"dl' oV"parc%"^^^^^^

AddiSM, 1736 & 1738 Lawrence St., Denver, Colo.

J. LAINSON WILLS, F. C. S.

MEMBER I.SSTITUTIOS MI.NINC AND MEUALLTHGV

LO.NDOS, ENGLAND.

12 Old Slip, New York.

INVESTIGATION OF MINING PROPETIES

ANALYSES, ASSAYS, &c.

C. V. M. TEMPLE
(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

O/jica and Resilience :

47 ST. GEORGE ST., TORONTO, ONT.

CAN.-iDi.-vN repi;esentat;ve ;

Henry De Q. -Sewell, Dominion and Ontario Land Surveyor,

Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES :

Lane Gagge & Andrews, Solicitors, Arundel St. Strand, London.

R. C. Campbell-Johnston, (of Swansea, India and the

States), Metallurgist, Mining Engineer, Vancouver, B.C.

CraTsTa's Patent Clip
FOR

Endless Eope Haulage

The latest and most efficient Clip in the market ; does

not damage the rope : cheap, simple and substantial in

construction, and certain in action on rising and falling

gradients; autoniatically attaching and detaching itself at

Crosses, Junctions, and Terminals; drags the tub or

wagon on the centre line ;
requires no adjusting, it being

always in position to receive the rope ; can be adapted

either to the top, bottom or side of the tub. A sample

one forwarded for one month's trial, purchase or return,

to any Colliery in the United Kingdom, carriage paid.

Further particulars and testimonials may be had on

application to

G. H. CRABB,
Bunker Hill, Fence Houses,

DURHAM, ENG.

LEOOUX & COMPANY,
9 Cliflf St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in

the world purchase and pay cash against our certifi-

cates of assay, through New York banks.

By special permission of the Secretary of the

Treasury of the United States, cars of ore or

Copper matte passing through in bond can be opened

and sampled at our works.

Consignments received and sold to highes.

bidder. Send for circular giving full particulars!

Mines examined and sampled. Assays

and Analyses of all l^inds.

WYATT & SAARBACH,

Consulting, Analytical and Technical Chemists

12 OLD SUP, NEW YORK.
("Near Hanover Square.)

W. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL UNDS.

PHOSPHATE A SPECIALTY.
No. 18 Broadway, Rooms 617 & 618,

TO'*

EBEN E. OLOOTT,
Consulting Mining Engineer & l\/letallurgist.

18 Broadway, New York City.

Cable AdO/ress : - - - " Kratnoleua."

Mines examined and reported on. Will act as perman nt or

pecial advisins engineer of mining companies.

SpecUl facilities for making working tests on ores

WM. HAMILTON MERRITT, F.G.S.

Associate Royal .School of Mines, &c.,

MINING ENGINEER and METALLXTRGIST,

Will report on Mines and Mineral Properties.

ADDRESS :

15 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and MetaUurgy from

the Roval School of Mines, Lomlon—Late Chemist

and As.sayer to the Newbery- Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,

ARLINGTON PLACE, - TRURO, N.S

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, Soapstone, &c.

MICHIGAN MINING SCHOOL.
X State Sctiool of Mining Engineering, located in the heart of the

Lake Superior mining region, giving practical instruction in Draw-

ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,

Graphical Statics, Mechanical and Electrical Engineering, Shop-

practice, .Analytical and 'lerhnical Ciiemistrw \--..iviiig, Ore Dress-

ing, Metallurgy, Plane, Railroad and Mine Sui Ncynig, Hydraulics,

Mining, Mineralogy, Petrography, (;eiicral, Economic, and Field

Geology, etc. Has Summer SchooK in Surveying, Shop-practice,

and Field Geology. Laboratories, '-hops and Stamp Mill well

equipped. Tuition free. For Catalogue- apply to the Director

Houghton, Mich.

BOOKS OF INTEREST
TO

Ensfinesrs, Meohanios, Etc.

Mathematical Instrnments,
Squares, Lcales, Compasses,

and a full line of

Engineers' Drawing Supplies-

W. DRYSDALE & CO.,

BOOKISEBiLEilS ANP .STATIONERS.

237 St. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters
Works at Constable's Hook, N.J., opposite New

Brighton, Stalen Island. Copper Ore, Mattes, or Bul-

lion purchased. Advances made on consignments for

refining and sale. Specialty made of Silver-bearing

Ores and Mattes.

SEXiX. —
INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON,
Treasurer G. A. LAND.

Office 37 to 39 Wall Street, New York.
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The Broad Cove Coal Co.

After no inconsiderable difficulty, the result apparently of the care

and discretion exercised in its distribution, we have been fortunate enough

to obtain a perusal of the prospectus of this company issued from its

head office, 70 Kilhy St., Boston, Mass. Through the medium of this

neat and nicely gotten up little phamphiet, Mr. \Vm. Penn Hussey and

his friends seek to induce the investing public to subscribe a small

matter of $600,000, divided in equal proportions into 6% ist mortgage

bonds, preferred cumulative stock and common stock, in a coal area

situated in Inverness County, Cape Breton Island. The pamphlet

opens with a portrait of the great Mr. Hussey himself, the promoter in

chief of the enterprise. Mr. Hussey, who is described as a coal mer-

chant of Davensport, Mass., might be unknown to 999 out of every

1,000* investors, and it was, therefore, very thoughtful of him to adopt

this way of making his features familiar to those to whom he offers such

an unrivalled chance of getting rapidly rich. He would be the more

readily recognized by residents in the vicinity of Broad Cove had he

carelessly fingered in his hand, while being photographed, one or two of

those $1,000 bills with which he sought to dazzle the simple country

folk of Inverness during recent visits to their midst. Following his

picture comes a map of North America, shewing the position of the

company's mine and harbor, with steamship lines radiating from the

latter to the principal ports of Canada and the United States. A study

of this map, by people unacquainted with this part of the world, is cal-

culated to leave the—no doubt desired—impression that, as a shipping

point Broad Cove is easily first, with Sydney and other shipping ports

in Cape Breton, simply nowhere. For instance, the distance from

Broad Cove to Montreal is shewn by this map to be less than the dis-

tance from Sydney to Broad Cove 1 Ergo, what an overpowering ad-

vantage will Mr. Hussey's company possess over other mines, in supply-

the principal market in Canada. The distance from Sydney to Broad

Cove is represented by about eight hours steaming. From Broad Cove

to Montreal, according to the Hussey map, it must be, say, seven hours

steaming. It can thus at once be seen that Mr. Hussey's steamers can

easily make at least two round trips per week as against one round trip

in nine or ten days, which is the best that can be done at present from

Sydney. Surely Mr. Hussey has made his estimate of cost of carriage

to Montreal, 85c. per ton unnecessarily high.

Incidentally we may point out that the company's property (which

consists, we understand, of 2 square miles) is painted in black on a pink

ground and is made to dwarf into insignificance by comparison the

whole adjacent island of Prince Edward ! Fronting this remarkable

map is an equally remarkable picture of Broad Cove Coal Mines and

Harbor. By any one acquainted with the locality and with the piece of

•water, separated from the ocean by a strip of sand, and known as

Mclsaac's Lake, the rich humor of this picture of thriving industry

will be readily appreciated, shewing as it does a steam tug towing two

whaleback barges out of a snug harbor, upon whose sheltered waters lie

other tugs and barges, with a few square-rigged sailing vessels scattered

about.

Coming to the letter-press, our attention is at once arrested by the

opening paragraph which pompously gives out that " The Queen of

" England has leased this property to the Broad Cove Coal Company,

" Limited, for a period of 80 years, with privilege of renewal, with a

" royalty of ten cents per ton." Why ! what has Mr. Fielding

been up to again ? This puts the lease of the Whitney Syndi-

cate, for granting which he got such particular fits from his politi-

cal opponents, altogether into the shade ! It is true Mr. Whitney got a

99 years lease, as against Mr. Hussey's 80 years, but on the other

hand, Mr. Hussey has privilege of renewal (for another 80 years?) and

only pays 10 cents per ton as against 12^ cents paid by Mr. Whitney

—

verily, a greater than Whitney is here !

Perhaps, after all, it is unjust to lay upon Mr. Fieldings' shoulders

the blame for this second shameful bartering away of the province's

mineral wealth. Mr. Hussey has been to England, presumably upon

business connected with this company, and while there, is it not con-

ceivable that he obtained this concession directly from Her Gracious

Majesty—perhaps letting her in " on the ground floor " as a quid pro

quo? We really should like to know how Mr. Hussey came by this

lease.

The quantity of coal possessed by the company is briefly given as over

one hundred million tons. This is rather a large quantity for two square

miles but then, we are told, they have 65 feet 10 inches of splendid

coal (with or without interlying strata not mentioned) and, when further

on, we learn that this coal can be mined for, at the outside, 50 cents

per ton and freighted to any port in Canada you hke for another 50c.,

it can at once be seen that here is a gilt-edged chance of knocking the

Dominion Coal Company into smithereens and making millionaires in

next to no time of Mr. Hussey and of any one who is lucky enough to have

stock in the company allotted to him.

Then follow testimonials and reports from persons more or less

competent to be quoted as authorities. The testimony here given is

very favorable and we seek not to detract from the value thereof, merely

remarking that every other company that has done business in the

island, has possessed a small stock of equally favorable certificates

among its archives. A collection of testimonials such as is here pre-

sented is rather calculated to prpduce " that tired feeling " to which

allusion is made so frequently in a certain class of current literature.

By the way, Mr. Hussey cleverly steals some thunder from the Do-

minion Coal Co. by quoting Mr. Revere, who is described as "the ex-

pert of the Whitney Syndicate " as responsible for the statement that

" by the use of electric or compressed air-cutters coal can be mined
" and shipped f. o. b. for less than fifty cents per ton." This brief

dictum, of which we .should imagine unauthorized use is made, is per-

haps more valuable than a lengthy one from Mr. Wm. H. Wiswell, a

" gentleman of high social and financial standing who was, we believe,

one of the vendors of the property to whose opinion in that capacity

and as County and City Treasurer of Halifax" is hardly worth the space

accorded to it.
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Leaving unnoticed, but for a smile in passing, the confident state-

ment that Broad Cove coal can be placed alongside Boston at $1.88 per

ton duty paid, as also the prospect held out to consumers of bituminous

coal in New England of a saving to them, to be effected by the benefi-

cent operations of this company, of no less a sum than $11,250,000 per

annum, we finally come to what is perhaps the "bonne bouche" of this

delectable prospectus, viz., the " estimated profits." The page devoted

to the working out of these is calculated to rouse enthusiasm, even in

the breast of Her Gracious Majesty, if, as we have already surmised, she

has really been let in on the ground floor by Mr. Hussey. The receipts

are based on an estimated shipment of 300,000 tons per annum, to be

delivered at points left to the imagination (which at this stage should

be equal to almost anything) at $3.60 per ton—not a cent less. Good

business ! Then follow the disbursements to be deducted. Mining and

shipping are placed at 50 cents per ton, royalty, thanks to the special

dicker with Her Gracious Majesty, only 10 cents per ton, freightage all

round 50 cents per ton, (the method by which this average is arrived at

is one of the most ingenious and at the same time most charmingly

simple processes we have met with in our experience to date). Com-

missions, insurance, wear and tear, salaries and &c., are all rigorously

deducted. $125,000 is laid by as a sinking fund for redeeming bonds,

6 per cent, is paid on $800,000 of bonds, 8 per cent, on $1,100,000 of

preferred stock, no less than 30 per cent, on $1,100,000 of common

stock, and yet, behold ! a surplus of $81,000 yet remains as "undivided

profits."—Ye Gods! was the like ever seen or heard ? And this, Mr.

Hussey is careful to point out, is regarded as "a conservative estimate"

and he adds "this output can be easily doubled the second year" !

From the tenor of our foregoing remarks in notice of the Broad

Cove Coal Company, our readers may have concluded that we don't

" take much stock " in it. Well, honestly, whatever opinion we may

have of their property (and we want it to be distinctly understood that we

do not seek to impugn for a moment the value of their coal area, either

as regards the quantity or quality of coal therein) we have a very poor

opinion of their prospectus. From a great deal of silly bombast and

fudge, some reliable truths can doubtless be picked, but the whole thing

is an aggravation in style, so to speak, of Mr. Hussey's favorite habit of

flourishing $500 and $1000 bills in the faces of the farmers of Inverness

County—presumably as evidence of his limitless wealth. Both are very

bad form. While we desire to encourage tothe utmost legitimate enterprise

in mining by whomsoever it may be started, we feel it our duty to raise

our voice in protest against the use of any illegitimate means that may

be taken to induce investors to embark their money in mining ventures,

and we certainly think we are justified in using the term illegitimate in

respect to this prospectus, which plays battledore and shuttlecock with

millions, and which teems with reckless and misleading statements.

When the Broad Cove Coal Company withdraws or moSifies its Hussey

pamphlet, we shall be glad to say and do all we can in favor of an inter-

prise which, with proper handling, deserves and no doubt will command

success.

The Coal Trade of Cumberland and Pictou Counties, N.S.

The record of the work done during the year 1894 shows that the

business depression was more severely felt in these counties than in

Cape Breton. The expansion, however, in the case of the latter county

in the Montreal market being largely due to lower freights and improved

terminal facilities. The sales of the companies during the past season

were about as follows :

—

Acadia Coal Co 205,000 tons.

Intercolonial Coal Co 212,000 "

Canada Coals and Railway Co 90,000
"

Cumberland Railway and Coal Co 410,000 "

Other mines 500 "

Total 917,500
"

The sales of Pictou and Cumberland mines for the year 1895

were :

—

Nova Scotia 433,856 tons.

New Brunswick 204,932
"

Prince Edward Island 40,443
"

Quebec 238,507 "

United States 9,297
"

Total. 927,035
"

The trade of these counties has been marked by no new features of

special interest The depression in iron-making and the general quiet'

ness in manufacturing lowered the demand for coal, but advantage was

taken of the labor troubles in the United States to increase the ship-

ments of coal in that direction.

The Intercolonial Coal Company sent 69,151 tons to Montreal, a

slight decrease over the preceding year. The shipments of coal from

the Springhill mines to the United States via Parrsboro amounted to

about 40,000 tons, compared with about 8,000 tons during 1893. A
few thousand tons were also shipped from Pictou to United States ports.

Sales to other points present few features of interest.

The sales to New Brunswick and local sales felt the general lessened

demand for coal for railway freight movements. St. John, Prince Ed-

ward Island, and all points purchasing Cumberland and Pictou coals

were subjected to a competition on the part of the Dominion Coal Co.

of a keener nature than was the case with the former Cape Breton col-

lieries. This, while a disadvantage to the competing mines on account

of reduced profits, correspondingly pleased the consumer. From the

standpoint of a disinterested observer, competition between several com-

panies for a market naturally secured against outsiders appears to be a

most unbusinesslike proceeding. The fair price for a coal at any given

point is readily deducihle from the cost f. o. b., freight charges, and a

reasonable profit. In a market taking, for instance, 100,000 tons a year

any cornpeting companies could readily agree upon a proportionate

delivery at an agreed price, which would yield a reasonable profit and

still supply consumers with a fuel at a rational price. However, the

cheapening of freights will tell against the sales of Pictou coal in Halifax,

and of Cumberland coal in St. John, unless the Intercolonial Railway

can be induced to lower its present rates, which are excessive, between

Pictou and Halifax, and capable of reduction between Springhill and St.

John.

At the Acadia colliery the work of extracting the coal on the 3,000

feet lift was carried toward completion. The levels from the 4,000 feet

landing are well advanced. It is proposed to raise the coal from

the 4,000 to the 3,000 feet lift by means of a hoisting engine placed on

the latter lift driven by compressed air. During the month of November

the bank head took fire and was totally consumed, putting an end to

hoisting coal for several months. The belt screen erected at the Foord

pit some time ago will be utilized in the new bank head.

Thorburn.—SNoxk at the Vale colliery has been dull during the

year, and no points of interest are to be recorded.

In the Third seam work has been vigorously carried on and several

connections have been made with the Cage Pit seam, and two tunnels

are driving to the Main seam. The coal from all these seams will find

an outlet at the Third seam slopes.

McGregor Fit.—In this mine the lift is now down 3,000 feet, and

the workings placed in excellent condition. A'; a large amount of gas is

given off in the new lift no explosives are used.

Intercolonial Colliery— \vi the Main seam the operations of the

year have been confined principally to the 3,600 feet lift. On the 4,000

feet Hft levels have been driven preparatory to regular work. Arrange

ments have been made to re-open No. 4 slope, which commands a large-

area of coal in the eastern part of the area. It is expected that the coal

within reach of this slope and the available pillars will serve to fill their

orders for several years without calling upon the deep workings now

being opened. \
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At the Scott pit, which it will be remembered was damaged by

lightning igniting gas in it while it was standing idle last summer, repairs

have been made, and work will be done in the way of development dur-

ing the winter.

A little work was done on the East River Pottery seam during the

spring.

In Cumberland County the Springhill mines maintained their out-

put. The management have had the gratification of finding that their

barge towage system has worked well during the winter between Parrs-

boro and St John, and has shown that Parrsboro is practically available

•as a winter shipment port.

In Nos I and 2 slopes the extraction of the pillars in the upper

lifts has been carried almost to a finish, and before long the extraction

of coal in these ^ lopes will be carried on in a systematic manner. This

desirable condition of affairs has been kept steadily in view for some

time past, and its attainment will doubtless be felt in a reduction of

haulage expenses, etc. In the north slope work has been regularly con-

tinued and a large amount of coal won. Improvements have been

made in the airways, slopes, roads, etc., of all the mines, and everything

possible done to meet the difficulties imposed by the angle of the seam,

the pressure, etc.

At the Chignecto, Scotia, Maccan, and Minudie collieries a little

work has been done, and a few hundred tons of coal mined. The Chig-

necto and Minudie mines will raise coal for local sales during the present

winter.

/o^,'i/is Mines.—At this colliery the water has been removed from

No. I slope in order to work the coal, which is said to improve to the

westward. At No. 2 slope a return has been made again to the system

of longwall. Some work has been done at No. 3 slope. New boilers

and a new winding engine^ave been added to the plant. Improvements

have been made which will facilitate the handling of the coal at the pit

heads, and the wharf has been raised ten feet so that vessels can load at

all stages of the tide. The improvement effected at this mine will enable

it to materially increase its output during the coming season.

Coal Dust an Explosive Agent.

In a recent work by Donald M. D. Stuart, M.E., of Bristol, England,

is given a minute discription of the Camerton Colliery in the district of

Radstock, seven miles from Bath, and of an explosion that occurred

there in November 1893. A special interest to coal miners generally

centres in the latter for the district has been worked for 100 years,

always with open lights, never found to give off inflammable gas, and

explosions were unknown.

The exceptional conditions that led to the disaster are detailed, the

roof of the main airway and hauling road had settled and was being

brushed for height. A shot that was lightly stemmed in the stone,

blew out, or as the miner expressively says "gunned" in the direction

of a pile of dust on the roadside, and doubtless, as supposed by the

author, caused a thick cloud of dust to rise, which the heat of the burn-

ing gunpowder flashed into flame. The resultant gases from the burnt

dust expanded in both directions from the shot hole and in their course

developed centres of maximum violence which revived and further ex-

tended the initial explosion. These centres the author styles as separate

explosions and he explains them in a novel manner that commends the

book to students of the subject. The explosion was propagated 279

yards with the air current, and 1278 yards against it, terminating when

the ground was wet and damp.

In addition to a description of the pit and the explosion, the author

gives extracts from the report of the Royal Commission, and refers to

the writings of previous investigators ; but this portion of his book is

somewhat disappointing, although he expresses a hope that the observa-

tions and views his volume embodies will be found to contribute to a

thorough (sic) understanding of the danger arising from coal dust in the

working of a mine.

In the introduction it is stated the records of mining show that

explosions cause greater destruction of life and property than any other

class of accident ; now Blue Books make it clear that the average loss

of life by "falls of roof and sides" alone in British coal mines far ex-

ceeds the loss by explosions. In many years it has more than doubled.

Issue has also to be taken with the statement in the preface that the

Camerton explosion was the first in a non-gaseous mine, and again in

the conclusion that "it is the only one which recorded observation has

shown must have been due to the coal dust." Putting aside EngHsh

explosions which have occurred in intake airways where not a trace of in-

flammable gas had been seen either before or after the explosion, there

is the case of Pocahontas in Western Virginia, 1884, and the explosion

in the Ritchie Grahamite mine fully described and discussed in our last

issue (p. 229). Both as absolutely free of gas as Camerton. In fact it

might be questioned, from all the proof supplied, whether Camerton is

totally free. It is a new pit, rapidly opened at some depth, through

faulted ground, shut in by latter geological systems and might well con-

tain pockets of gas. The very general immunity of the district with a

consequent want of practice in the detection of gas would unfit the

miners to readily detect exceptional exudation of the absence of gas.

A proof is offered, but it is not satisfactory, it is the position of the un-

fortunate victims on the intake side of the shot. Their open lights

would furnish proof merely of the absence of more than five per cent, of

gas. A careful series of tests, say by Shaw's machine, which our readers

will remember detects one-tenth of a per cent, would be of course con-

clusive.

Exception is taken (page XVIII) to a dust explosion being con-

sidered analogous to an explosion of gunpowder in a very long cannon,

and questions and answers touching this analogy are quoted from the

Commissioner's Report, but it is evident the drift of the comparison

has been missed by the author. The object of the artillerist being to

avoid imparting to his explosive a detonating wave, but to find a powder

that will take an appreciable length of time to explode grain by grain

proportionate to the length of the cannon, and so impart a progressive

impulse to the projectile.

Reference is also made (page XX) to dry dust taking fire in an in-

take airway without exploding as proof of the absence of danger.

Illuminating gas issuing from a burner is lit time after time with perfect

safety, because it is pure, but intimately mix it with air, an explosion

follows. So with the dust, concentrated it burns but when disseminated

in air in due proportions it explodes. The probability is that all other

allied organic substances, when very fine and very dry will do the same.

There is no mystery about it, given only the necessary conditions and

an explosion will follow. There is this, however, it is not often that all the

necessary conditions exist in a coal mine, and only in comparatively

recent years has it been recognized that the required concatenation of

circumstances may occasionally arise.

To avoid these exceptional occasions watering the coal dust has

been proposed and the author very properly remarks that to make this

precaution sure, the process must be effectively done ; to simply dampen

the dust and the danger would remain. It was evidently so at Spring

Hill, Nova Scotia, where water was used but not in sufficient quantity

to prevent the vaporisation of the water and the disturbance of the dust.

We in Canada are deeply interested in this question for there is no

doubt but that the primary explosions of gas in the Wellington, Spring

Hill, Foord, Drummond and Sydney mines, would have proved com-

paratively harmless had dust not aggravated them.

How to avoid the danger due to dust is still a question, it is useless

to talk of wetting thoroughly or removing the dust throughout a pit, all

attempts at doing either are shams. The dust may be wetted thoroughly

of course about each shot hole, but will it always be done ? Probably

not, and therefore it will be more efficacious to avoid the use of an ex-
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plosion that supplies one of the conditions necessary to produce disaster

from this cause. Gunpowder of all explosives used is the most to be

dreaded, for not only does it generate a high temperature, but its so-

called explosion is not a detonation with instantaneous decomposition,

it is only a very rapid inflammation. Not so rapid either but that when

a blown out shot occurs there are projected many unburnt grains

mingled with the heated gases and dust of those that are first consumed

and it is probably these unburnt grains that then igniting carry the in-

flammation into the mixture of dust and air aroused by the violence of

the primary explosion in the unruptured shot hole, and so the inflam-

mation is communicated to the dust so long as it is both dry and finely

comminuted.

The Cape Breton Coal Trade, 1894.

The shipping season in Cape Breton is drawing rapidly to a close,

and although, as we go to press, the steamers owned by the Dominion

Coal Co. are still running from the mines to Halifax, Boston and Port-

land, mother week or two will probably see the practical closing down

of the shipping wharves until the opening of navigation in 1895. The

new pier in Louisburg harbor has been under construction for a few

weeks, and the railway is rapidly nearing completion, but it is not likely

that the pier will be far enough advanced in construction to admit of

vessels being loaded before other ports are open again.

The season of 1894, so far as the Dominion Coal Co. is concerned,

has been remarkable rather for great activity in reconstruction and

development than for anything extraordinary in the ordinary business of

shipping coal. Not that there has been any falling off—on the contrary

the total shipments from the company's piers for the year will show a

comfortable increase of about 90,000 tons over the previous year, and

thus a new "best on record" will have been established. At the same

time, it cannot be denied that, as regards the quantity of coal shipped,

the season has been something of a disappointment. This time last

year it was confidently expected that the season of '94 would see a ship-

ment from the company's mines of well over one million tons, but on

the 31st instant the total will fall short of the seven figures by about

60,000 tons. Picnics and breakdowns must be blamed for this shortage.

(N.B. By "breakdowns" we mean accidents to machinery, &c., and not

the dancing, which is such a prominent feature at the picnics.) Putting

the picnic scourge aside, there can be no doubt that the shipments

would have easily topped the million, had one or two of the collieries,

upon which such attention was bestowed last winter, done anything hke

as well as was anticipated, and it is, after all, a comforting reflection for

those interested to console themselves with, that the failure to fulfil pro-

phecies was due, not to a lack of demand for coal, but to unexpected

difficulties and hindrances at the works
;
temporary difficulties which

can and will be surmounted before another shipping season is upon us.

The demand for coal has been unprecedented, and this too in the face

of great depression in business generally the wide world over. Not only

was the company unable to take full advantage of the demand for foreign

coal in the United States in May and June, occasioned by the protracted

labor troubles in that country, but they were also forced at quite an early

period of the year, to cease booking orders in Montreal, so great had

been the quantity of coal contracted for up to that time. This state of

things carries with it great encouragement and hope of better times in

the future.

The following list of shipments from the various piers is made up

to the 30th November, and with it, for the purpose of comparison, we

give the shipments at the corresponding date last year. It will be seen

that a substantial increase is shown all round, save and except at the

Caledonia mine, upon which so much money and skill were expended

last winter and which was expected to show a clean pair of heels to the

others in the race for first place

Colliery. 30 Nov., '94, 30 Nov. ,'93.

Caledonia 107,249 152,057

Glace Bay 137,117 113,712

Gowrie 125,782 205,525

International 219,795 184,762

Reserve , 193,071 161,636

Victoria .• 107,429 90,000

From the International pier are shipped the outputs of the Inter-

national and Old Bridgeport Mines and also of the new shaft at " Do-

minion No. 1.," which is yet in a state of comparative infancy. The

Gardener Mine, the coal from which was shipped at this pier, has been

closed down and definitely abandoned. During November about^

5,000 tons of Caledonia coal were hauled to Sydney and shipped at the

International Pier, so that the shortage at Caledonia apparent from the-

above table of shipments, must be reduced by this quantity.

The International Pier itself is one of the chief points of interest oa
the company's works and has been quite a show place during the year.

It was entirely rebuilt last winter of Georgia pine upon creosoted piles

and is without a doubt the finest structure of the kind in Canada. A
description of it has already been given in these columns, and reference

has also been made to the hoisting and loading plant—entirely novel to

the coal trade of this country—which has been erected upon it by the

Ludlow Manufacturing Co., of Cleveland, O. Without going into a

detailed description of this interesting machine, we may state briefly, for

the benefit of those who have not seen it, that it ^is built of steel and

consists of a tower revolving on an arch, which spans the width of the

pier at a sufficient height to allow the rolling stock to pass underneath..

The whole rests upon four four-wheeled trucks, by means of which it

can be propelled up and down the wharf to any position desired.

Thus, when a vessel has once been moored alongside no further shifting,

on its part is required, as the tower can be propelled from one hatch to

another. The tower containing the boiler and the machinery, resembles

a tea pot with a long spout. The spout in this case is the steel boom

or derrick over which runs a steel rope with an hook attachment at the

end. The latter takes hold of an iron tub (of 5^ tons capacity) which

is loaded at the mines in the same way as an ordinary hopper and is

brought in on a flat car—two tubs to a car. The tub is then hoisted a

few feet and the tower and derrick with the suFpended tub, revolve upon

the arch until the tub is poised over the vessel's hatch ; the tub is low-

ered as far down into the hold as is needful, and by a patent device

worked by the engineer from the tower, the bottom of the tub, (which

is cone shaped, like the bottom of a bottle) drops down a couple of feet

or so and the coal quietly and easily runs out all round the tub. It

can be at once seen that hereby a great saving of coal is effected as

compared with the old method of shipping by " drops " or " shutes," and

it can justly be claimed for this process that the run of mine coal

shipped in this manner, will look as well in the hold of a vessel as

screened coal shipped by the old fashioned methods just mentioned, of

course there are drawbacks and perhaps the chief one so far encount-

ered has been the comparative slowness with which coal is shipped.

^

The plant was completed at too late a period in the year to admit of a

thoroughly exhaustive test, but it is computed that 150 tons an hour

is about as much as one tower can he relied upon to handle, using

the 5 ton tubs. It is not yet known whether the management think

sufficiently well of the plant to adopt it outright. If their verdict is

favorable to it, they will probably place two towers on each side of the

wharf (which is divided into two arms by the return track for empties

running down the centre) and these four towers should be good for a

shipment of 5,000 tons in the ten working hours, placing the capacity

for each tower at 150 tons per hour, and deducting 1,000 tons for in-

evitable delays from one cause or another. Another drawback to the new

plant is that it is only available for large vessels, i.e. for vessels with hatches

large enough to admit of the tubs being lowered into them, but the dis-

advantage can be met by building another smaller wharf at which the

lesser craft can be loaded from hoppers in the old way, or by loading.
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them at the company's other piers in the harbor. An experiment is to

be made with a ten ton tub, and as the labor and time consumed in

handhng would be practically the same, a great deal will be gained if

the larger tub can be used.

But it is at and around the mines that the greatest amount of work

has been done, and more particularly at Glace Bay, the centre of the

company's works, and the head quarters of Mr. David McKeen, the

resident manager. For anyone who knew Glace Bay a year ago and has

not seen it since, the place has been altered and built up almost beyond

ognition, of course the Dominion Company are responsible for most

the new buildings which comprise, among the most noteworthy erec-

tions, new general offices, railway station, freight sheds, machine shops,

roundhou.se, warehouses, houses for officials and miners houses. A lot

of work has also been done around the Old " Roost " pit where the

well known " Hub " seam is being re-opened. But apart from the build-

ings erected by the company, there has been a great general " boom "

in the building line at Glace Bay, merchants and business men having

recognized the fact that the town is destined within a very short time to

occupy the foremost position in the country, from a business standpoint.

^x)oked at merely from a residential point of view, it has no charms for

Bs. It may thrive exceedingly and we hope it will be cheerful, but we

fear it never, never can be beautiful.

And while Glace Bay has been growing apace, an entirely new

town has sprung up within a few miles from it, at " Dominion No.i," the

new colliery which occupies a breezy and healthy position between the

company's railway and Lingan Bay. It is separated only by the railway

from Old Bridgeport, which is practically absorbed by it, the Old Bridge-

port pit being evidently destined at an early date to form but an humble

adjunct to its younger and more vigorous neighbour. A large number

of very neat and comfortable miner's houses have been erected by the

Rhode and Curry Company, of Amherst, and a novel feature has been

introduced on the Old Bridgeport side in the shape of a " Miner's

Hotel " or large boarding house, where men who do not reside perman-

ently on the docks, can get comfortable accomodation on moderate

terms. Space will not permit us to describe the buildings connected

with the mine itself. Suffice it to say that " Dominion No. i " is being

equipped with the best and most efficient appliances for mining and

hoisting coal in large quantities.

At the other collieries but little has been done in the way of further

development and yet they have not only done well during the past year,

but have done better than their more fancied neighbours, upon which

such lavish expenditure had been made. A laudator tempori acii"

will no doubt indulge in many a chuckle and " I told you so " over this

result, and it will be " nuts " to scoffers at new fangled notions to note

that the good old Reserve (where an endless rope for hoisting from the

slopes has been used with marked success) has the best record for steady

work of all the company's mines and has shipped over 200,000 tons, a

record beaten only by old Sydney Mines. But, perhaps, our old fashioned

friends will be wise to wait another year or two to see what Caledonia

and Dominion No. i are going to do when they really get into their

stride, before committing themselves to a definite judgment in favor of

the " good old ways."

We mentioned at the start that the railway to Louisburg was nearing

completion. This important undertaking—the boldest stroke of all in

the company's policy—has been actively prosecuted thioughout the year

under the able supervision of Mr. H. F. Donkin. The weather has been

almost abnormally favorable to rapid progress and within a few weeks

the company's through line, laid with 80-lb. steel rails, from Sydney

Harbour via the collieries to the waters of historic old Louisburg, will

be an accomplished fact. A regular daily passenger and freight service

is carried on between Sydney and Port Morien (late Cow Bay), via

Bridgeport and Glace Bay.

Before closing our very inadequate summary of the Dominion Coal

Co.'s operations for the year just ending, it may not be altogether out of

place to make brief mention of a too prominent feature which has gone

a long way to mar a season that has been n<5t without many encouraging

and satisfactory signs of progress and enlightenment : we allude to the

great increase in drunkenness and its attendant evils around the

mines. If a sober calculation were made of what the workmen lost in

earnings during the past year (to say nothing of the great loss of profits

to the company) through the machinations of the rum fiends, who serve

the devil by dispensing hquid poison to the miners, boys as well as men,

it would stagger even people who have given this question much thought.

It behooves the management to handle this growing evil with firmness

and decision, and it likewise behooves the respectable majority of the

workmen themselves to give a loyal and hearty support to efforts that

may be made to subdue this hydra-headed enemy, which is sapping the

moral and physical forces of the rising generation.

Having finished with the Dominion Coal Co. we turn for a moment

to the old times and the old methods, and heartily congratulate the

General Mining Association upon the splendid work they have accom-

plished at their Old Sydney mines. We understand their shipments for

the year will total something like 220,000 tons, the best year they have

ever had, and the best record ever made by an individual mine in the

island. Working harmoniously side by side with their powerful rival,,

they show that able and economical management, working on the old,,

well-worn lines, has by no means lost its effectiveness. Arrangements

have been made to improve their shipping facilities before next spjing,

and it will take the Dominion Coal Co. some time yet to "wipe the eye""

of this conservative old corporation.

At the small colliery with the high-sounding name at New Camp-

bellton, work on a small scale has been carried on with all the activity

inseparable from the management of Mr. Burchell, and if he gets that

6-foot seam he is hunting for, oh, my !

EN PASSANT.

The Review'.s heartiest greeting and good wishes for a prosperous-

New Year to the mineral operators of the Dominion.

A thoroughly complete index to the present volume will be furnished

our readers with next issue.

A liberal and attractive programme has been arranged for the meet-

ings of the Ontario Mining Institute at Kingston on Thursday and

Friday, 3rd and 4th prox. The papers down for consideration include

"Nature's Concentration Works," by Prof. W. L. Goodwin, B.Sc,

F.R.S.C. ;
" Boron, its detection in Minerals, and Uses," by Prof. W.

Nichol, M.A. ; " Gold in Ontario and its Associated Rocks and Min-

erals," by Dr, A. P. Coleman, Toronto ; "Notes on the Glendower Iron

Deposits," by Mr. VVillet P. Miller, B,A.
;
"Typical Ontario Rocks"

(illustrated by lantern microscopic views), by Mr. W. P. Miller ;
" Ex.

amples of Nature's concentration of valuable minerals," by Mr. T. L.

Walker, M.A. ; and one from Mr. Peter McKellar, F.G.S.A., Fort Wil-

liam the title of which has not been announced. The sessions will

commence at eleven in the forenoon of each day and be concluded at

the afternoon meeting on Friday, when in the evening the members will

be entertained to a public dinner given by the citizens of the limestone

city. As, by arrangement with the railways, specially reduced fares are

available to members and their friends, a large attendance is expected.

Anyone interested in the mineral development of Ontario will be cor-

dially welcomed at all the meetings.

In the following week the General Mining Association of the Pro-

vince of Quebec will inaugurate its fifth year with a series of meetings

in the New Club Room, Windsor Hotel, Montreal, commencing on

Wednesday, the 9th, at eleven o'clock. The contributors of papers in-

clude Dr. G. M. Dawson, C.M.G., who will have something of interest
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to say on the recent important developments in British Columbia placer

mining; Dr. Ells, Ottawa; Mr. Burley Smith, M.E., Glen Almond ; Mr.

John J. Penhale, Black Lake ; Mr. Dwight Brainerd, Montreal ; Mr. S.

L. Spafford, Capelton; Mr. George E. Drummond, Montreal; Dr. Robert

Bell, Ottawa ; Mr. John Hardman, Halifax ; Mr. Jas. T. McCall, Mon-

treal, and Capt. R. C. Adams, of Montreal. It has not yet been decided

whether to hold a dinner or a smoking concert, but one or other will be

held during the week. Members attending the meeting will have the

privilege of reduced fares on the certificate plan by courtesy of the Que-

bec Central, Canada Atlantic, Grand Trunk and Canadian Pacific Rail-

ways. The meeting promises to be the largest and most successful in

the history of the Association.

Since our figures of the coal deliveries to St. Lawrence ports were

published, some additional shipments have been received which make

the total returns up to the close of navigation as follows :

—

Company. Montreal. Sorel.
Three
Rivers.

Quebec. Total.

G. Mining Association ^ .

Dominion Coal Co

Intercolonial Coal Co. . .

-Scotch, English, Welsh
& American Bituminous

Total

74,359

512,269

69,151

55,849

8,485

3,151

3,952

5,529

22,555

24,004

109,351

544,953

69,151

73,6581,932 15,877

711,628 13,568 9,481 62,436 797,113

Mr. John E. Hardman, S.B., President of the Mining Society of

Nova Scotia, has been very ill at his home in Lowell, Mass., but is, we

are glad to say, at last reports, making satisfactory progress towards

recovery.

The Bureau of Mines Act has passed its second reading in the

British Columbia Legislature. This measure provides for the establish-

ment of a central office for information and instruction concerning the

mining industries of that province. A museum of minerals, ofifices and

lecture rooms, assay laboratory, appointment of a deputy minister of

mines, examinations for efficiency in assaying, granting certificates to

successful candidates, and the affiliation of Art and Science Societies with

the Bureau. This is a higher commendable measure for which Col.

Baker, M.P.P., deserves to be congratulated. There can be no question

that British Columbia with her enormous areas of mineral wealth stands

in need of the establishment of such an institution, inasmuch as the col-

lation and dis'^emination of accurate official reports concerning the rapidly

increasing mining industries will be of the greatest service in attracting

capital. There seems to be, however, some difference of opinion as to

the advisability of establishing now a qicasi school of mines, at all events

at Victoria. The better place would be at Kaslo with its working mines

in the immediate vicinity, and its opportunities for gaining practical

acquaintance with milling processes.

At a recent meeting of the Midland Counties Branch of the

National Association of Colliery Managers, held at Nottingham, Mr. A.

S. Douglas read a paper in which he gave the result of a series of obser-

vations on the working of a ventilating fan placed underground. Mr.

Douglas said the experiments which he desired to explain were taken

with a view of determining the advantages derived by the working of an

auxiliary fan placed underground under ordinary conditions, working in

conjunction with another fan of a larger type at the surface. The
Hucknall Torkard No. i colliery, where both fans are working, is sunk

to and works the top hard seam at a depth of 386 yards from the sur-

face, reached by two shafts, in both of which coals are drawn. The
downcast shaft is clear of any obstructions ; a set of pipes, supplying

steam to the underground hauling and fan engine, pass down the shaft,

ipei

and the exhaust steam from both engines deHvers into the same shaft a

short distance from the bottom, the difference in temperature from this

and other causes being 32 degrees. The whole of the workings of the

pits, comprising three districts, named respectively the north, south and

west, were, prior to May 1890, ventilated entirely by a Guibal fan In

1889 the working in the north district had progressed so rapidly that the

fan was found to be incapable of producing a surplus amount of ventilation

and as the workings had a considerable further distance to go, it was

apparent that some means of increasing the supply to this particular

district was required. After considerable thought it was decided to

erect a fan underground at a point situated in the north main return.

The fan erected was a double-inlet one of the Guibal type, and called

the Walker Indestructible. Its dimensions are 15 feet by 4 feet, driven

by a pair of 23 inch engines with a 3 feet-stroke. The power is con^

veyed from the engines to the fan through ten cotton ropes, the fan

being geared 3^ to i. In May 1891 it was set to work to assist that on

the surface, and since then both fans have been regularly running.

Three experiments were made—(i) with the surface fan alone working;

(2) with both fans working
; (3) with the underground fan alone work-

ing. The experiments showed that the method worked with success.

The amount of natural ventilation passing when both fans had been

standing upwards of three hours was considerable, amounting in the

whole of the pit to 36-2 26 cubic feet per minute, with a water guage in

the surface ventilator drift of 75 inches. ;

ill
the an

ik!

In his report to the Home Secretary for 1893, the inspector of

mines for the North Staffordshire district, England, says : The use of

" safety " or so-called " flameless " explosives contmues to increase in

this district, by displacing gunpowder, those chiefly used being roburite

and ammonite ; trials being also made of ardeer powder and bellite.

The water or gelatinous cartridge also continues in use, with geglignite

and tonite. No case has come to knowledge of any injury received from

the fumes produced by any of these explosives, and although inquiries

have been made of the workmen in several of the pits, no complaint

was heard on the subject. The wisdom of adopting those safer ex

explosives (with electrical firing) in dusty or fiery pits is not to be

doubted. The substitution of these safer explosives for gunpowder,

coupled with the spreading conviction that coal dust is the most im-

portant factor in extensive colliery explosions, and that it may be the

sole cause of such disasters, will have a marked effect in reducing the

loss of life by explosions in coal mines.

At a recent meeting of the South Staffordshire Institute of Iron and

Steel Managers Mr. J. W. Hall read a paper on " Conditions which

Determine the Choice of a Steam Engine." He stated that the pur-

chasers of engmes were most apt to err in their choice under any given cir-

cumstances, either in paying too much attention to the first cost of the plant,

to the exclusion of the other factors, or, less frequently, in considering

nothing but the coal-bill. It was commonly taken for granted that a

cheap engine meant a tolerably high fuel bill, and that to economize fuel

a very costly engine was requisite. Did the cost begin and end with the

engine there would be some reason for this view ; but the engine and

boiler must be regarded as one installation, and the cost of the whole as

the basis of comparison. The higher the pressure of steam a boiler

would supply, the higher was the economy of fuel it was possible to ob-

tain from it, the limit of increased pressure being determined by pruden-

tial considerations of safety, of first cost, and wear and tear. The

question of the best pressure to adopt was the first to be settled, as upon

that everything else turned. The mclination to employ higher speeds,

which, under suitable conditions, were also conducive to economy of

fuel, was quite as noticeable as the tendency to work at high pressure

;

and now that most of the difficulties experienced in the earlier days—to

which much of the prejudice still existing in many minds against high-

speed engines was undoubtedly due—were successfully overcome by
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re suitable design and proportions, and the use of a better class of

teriai, the original objections to them had entirely disappeared. No

engine could be considered fit to run at high speeds which was not fitted

with sight-feeds, or, at least, continuous or automatic lubrication, to

every bearing, by which it could be constantly supplied with oil while

running for days and nights together, without any necessity to stop for

greasing ;
indeed, as much care and thought was now spent by the

designer on the lubricating details as upon any other part of the machine.

Expenence proved conclusively that a compound engine was in all cases,

at all pressures likely to be employed in these days, more economical in

the use of steam than a single engine using the same pressure and num-

ber of expansions. During the last ten years a type of engine, formerly

almost unknown, had become very common—that was the compound

condensing engine, which, particularly for engines of small size, proved

exceedingly economical. It was very commonly assumed that a com-

pound engine having two cylinders was necessarily a costly one, but for

given pK)wer it frequently was cheaper than a single cylinder
;
and, seeing

that the amount of steam consumed was less, the boiler might obviously

be smaller. There was another important advantage in compound

engines—namely, the much smaller relative loss of efficiency due to

leakage past pistons and valves when the engine was worn. When an

engine was liable to a sudden temporary demand for power much in

^excess uf its normal output, a single cylinder met the difficulty well, and

with the lowest first cost ; but anything approaching economy was im-

possible in this case imless an automatic cut-off was employed.

The editor of the Review was presented last month with a hand-

some silver mounted cabinet by Mr. Thos. J. Urummond, Sec.-Treas. of

;the Canada Iron Furnace Co., Montreal, on behalf of the Canadian iron

companies, in recognition of services to the iron industry during the

past year.

In a paper recently published in the Transactions of the American

Society of Civil Engineer-s Mr. G. A. Goodwin, A.M.I.C.E., sums up

the comparative advantages of steam, hydraulic and electrical hoisting

gear as follows : Steam requires the lowest initial outlay, and each crane

being independent of the rest, a break-down at one point does not affect

the whole system. New plant can also be added without trouble. Steam

cranes are, however, much slower in working, and they require skilled

drivers. The consumption of coal and water is considerable, and the

cranes are noisy, whilst the working cost is higher than with either

hydraulic or electric power. Hydraulic cranes have the advantage of

beii.g worked from a central station, so that there is but one set of boilers

to fire, and the amount of fresh water required is saved. The cranes

i work twice as quickly as with steam, and for the same speed of lift the

wear and tear is less than with electric power. One driver and stoker only

are necessary, and cheap labor can be employed to work the cranes,

though one skilled mechanic is necessary to look after the plant. The

machinery is noiseless, and the cost of working is less than that of steam,

but about the same as electric power, whilst its upkeep costs less than

either of these systems Its initial cost is, however, nmch greater than

steam, and a little more than electric power. Electric cranes have also

the advantage of a central power station, the machinery works quickly,

only one driver and stoker are required. Like the hydraulic system, the

plant can stand idle with a minimum of loss, and the cranes are fairly

noiseless in working. In the case of a breakdown, however, all the

plant would be stopped, and the drivers have to be men of above average

intelligence. The upkeep costs slightly more than in the case of

hydraulic machinery.

At the monthly meeting of the Leeds Association of Engineers a

paper was read by Mr. J. Clark Jefferson, A.R.S.M., Wh. Sc., on " Bal-

ancing the Load on Colliery Winding Engines." The most economical

and perfectly developed type of steam engine, he said, was probably the

marine engine. The very opposite was the case with most winding

\i

engines, owing to their intermittent action and the great alteration in

the loads. The latter drawback was due to the variation in the lengths

of the coiling and uncoiling ropes during the raising of coal, necessitating,

in the case of shafts of comparatively modern depth, an engine of double

the power to what would be required were the load even approximately

uniform. The attempts to render it so divided themselves into two

classes. First, those which aimed at an actual balancing of the weight

of the rope ; and second, those which varied the leverage of the engine

during the course of the winding, to counteract, the alteration due to the

changing lengths of suspended rope. The former class comprised

balance chains, balance weights suspended in staple pits, or hauled up

and down straight or curved inclines, balance ropes, the tail rope and

Koepke system. All these methods (although the balancing might be

perfectly effected) possessed two disadvantages. The total weight to be

moved being greater, the frictional and other resistances were increased,,

and the deteriorating effect on the winding rope near its junction with

the cage necessitated its more frequent shortening and reduced the life

of the rope. Meinicke's system, in which the balance rope is attached

to auxiliary ropes, which are wound and unwound from a separate drum

on the winding axle, obviated this difficulty, but required a larger amount,

of rope. This objection was more apparent than real, since discarded

winding ropes could be used up as auxiliaries. The alteration of leverage

was effected by using conical or spiral drums, instead of cylindrical ones.

Some degree of compensation always took place where the load was-

raised by a flat rope, coiled upon itself, A probable reason why

conical drums had only to a slight extent been used was that the principal

of designing them had not been sufficiently known. The main point ia

their design was not in the proportion of diameter and breadth. These

might be varied within very wide limits and still agree with the conditions

of keeping the load uniform. This could only be ensured by preserving

a proper ratio between the large and the small diameter of the drum,

such ratio being dependent only on the respective weights of the cage

empty corves, coal and the fully unwound rope.

Two pumps in the Short Mountain Colliery, in Pennsylvania* that

have been buried beneath 60 feet of water for some weeks, were located

recently by a professional diver, and one of them started. The com-

pany was so pressed with orders that it was compelled to do something,

at once to get the water out of the flooded shaft, and a diver was the

only remedy. He put on his diver's suit and started down into the

shaft. He was down but five minutes when he re-appeared at the sur-

face staggering. In answer to questions, he stated that the water was-

at a temperature of 108°, compelling him to return after going down 20

feet. He was told that this temperature did not exist for any great

distance, and went down a second time. In eleven minutes he came

back, reporting that he could not find the pumps. He was instructed

to go 10 feet farther down, and did so, locating the pumps. On the

fourth and last trip he started one of the pumps to working, and put a

weight on the wheel to prevent it from jarring shut. The other pump-

refused to work.

An account is given, in the Australian Mining Standard, of a plain

endless ropeway lately installed at the Jumbunna colliery in the (Jipps-

land district of Victoria for the haulage of coal from the mine tunnels

to the railroad. The distance is one mile and the diff"erence of eleva-

vation only 300 feet at terminals, with an up-grade to the railroad, but

surveys showed that the construction of a branch railroad would have

been so expensive as to be economically out of the question, on account of

sharp curves and heavy grades over intervening country. The capacity

of the line is 30 tons per hour. The case is interesting because of the

selection of the plain single-rope system in preference to either of the

more recently developed cableways.

The English Board of Trade has issued a new code of instructions to^

its surveyors regarding the surface ventilation of coal cargoes. The sur-
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veyors are enjoined to inspect the ventilator fittings in all coal-laden

vessels, and should report any case in which they appear to be weak or

improperly constructed, and all inefficient fittings should be replaced by

those that are proper and efficient. The regulations prescribe that

surface ventilators for coal-laden vessels should, whether placed on the

upper deck, poop or forecastle, be made entirely of wrought iron, and

should be fitted with cowls.

The Logan Club Dinner (Geol. Sur. of Can.) has beed postponed in

respect to the lamented death of Sir John Thompson.

The second session of the Prospectors Course at the School of

Mining, Kingston, will open on 8th prox.. and be continued for eight

weeks. The attention of such of our readers as may be interested in

in this work, or who may be disposed to take such a course, is directed

to the following features of these excellent classes :

1. Chemistry—A short course of lectures illustrated by experiments, introductory

the courses in mineralogy and assaying.

—

Dr. Goodwin.
2. Mineralogy—Lectures illustrated by specimens, dealing with the general

principles of mineralogy, and accompanied by practice in identifying minerals by field

tests.

—

Prof. Nicol.

3. Geology—Lectures on the elements of geology, with illustrations from the

geology of Ontario. Ore deposits will claim special attention. —Mr. Miller.

4. LiTHOLOGY—The character and modes of occurrence of rocks generally—Ex-

amination of hand specimens—Special attention will be given to the crystalline rocks

of Ontario, the most typical mineral-bearing rocks being well presented by specimens

in the collection.—Mr. Miller.

5. Discovery and Winning of Ores— This course will be of particular interest

to mining men and prospectors, as it will deal with the application of the principles

of chemistry, mechanics, mineralogy and geology to the discovery and winning of value -

able minerals, and to the usual methods and machinery in vogue to open up the

deposits and exploit and prepare the ore.

—

Mr. Hamilton Merritt.
6. Milling—The class will have opportunities of learning in the jnining labora-

tory the use of crushers, stamp mills, and other machines. —Mr. HAMILTON Merritt.
7. Blowpiping—A practical course intended to give facility in the use of the

blowpipe for the identification of minerals.

—

Prof. Nicol.

8. Assaying—Opportunities will be given for practice in furnace methods, par-

ticularly in the use of the portable assay furnace. —Prof. Nicol AND Mr. Walker.
9. Drawing -The elements of mechanical and free-hand drawing as applied to

urveys of mining claims and mines, to mining plant, &c.

—

Mr. Mason.
ID. Advanced Work—Those who are prepared for such work may attend

without charge) lectures on the chemistry of fuels, ores, flvxes andfurnaces, and on
advanced mi}ieralogy and geology. Every facility will be given for work in the
chemical, mineralogical, petrographical, and assay laboratories.

Fees—Every student must pay a registration fee of one dollars. For all the

elementary courses (Nos. I to 8 inclusive) a fee of ten dollars will be charged ; for any
one of them two dollars. Fees for the use of the laboratories for advanced work will

be in proportion to the number of hours a week ; but not to exceed eight dollars.

Other Expenses-Good board can be had in the city at from $3 to $4 a week.
The other items of expense (for books, &c.,) need not be large.

The annual report of the Division of Mineral Statistics and Mines
for the year 1892, has been issued by the Geological Survey. As on

previous occasions, we must complain of the extreme dijitoriness of this

publication. Statistics must be issued promptly, to be of service to

business people.

The Quebec Crown Lands Report just published, while containing

much interesting information respecting the mining industries of that

province, is very incomplete in the nature of statistics there being,

for instance, no mention of the quantity of chromic iron mined, during

the year, altogether about 1000 tons.

This is the day of small things in gold mining, pertinently remarks

the London Mining Journal. A quarter of a century ago anything less

than an ounce to the ton was usually regarded as unprofitable, unless the

surroundings of the property worked were exceptionally favorable to

•cheap production. It was then a question of " How many ounces to the

ton?" Now we ask, "How many pennyweights will it yield?" Of
course, we are speaking of quartz mining, for in working large alluvial

deposits, " pennyweights " to the load open up vistas of wealth which
only distant—very distant—and inaccessible fields venture to promise.

In placer mining the calculation of cents is indulged in, and one mine

in New Zealand pays on a yield of a grain of gold to the yard. The
cost of treatment averages i^^d. per load, and the other ^d. furnishes

a handsome dividend to those interested in the property. Labor-saving

machinery, the utilization of Nature's ample resources in the shape of

water, the skill of the hydraulic engineer, the advance of science, and

last, but not least, the application of careful business principles in the

management of gold mines, have all tended to bring about these results.

Many years ago the late Sir Warington Smyth ventured to predict that

if the quartz reefs of Wales would yield 8oz. to the ton, they might with

economical management be made to pay a substantial return on the

money invested in their development, but Professor Crookes is well

content with as many pennyweights, though his recent average at Cefn,

Coch has exceeded ^oz. to the ton. The Alaska Treadwell property

mines, mills, and otherwise treats low grade ore at a cost of 6s. per ton^

and another property, worked on a smaller scale with Huntington mills*'

finds a gold return of 2s. 6d. per ton profitable, the whole cost of mining,

treatment and management being covered by 2s. 3^d. per ton. As we

said at the commencement of our article, this is the day of small things,

and as even with the greatly increased production there is still a dearth

of gold, it would be well if the attention of miners and capitalists reverted

to some of the fields long since discarded, but which, when worked

under old conditions, failed to pay because they yielded only penny-

weights and not ounces to the ton. The old-fashioned gold miner was a

man in a hurry to be rich, and with little capital, and less skill, he was

ever ready to discard one field, and betake himself to pastures new, in

• the hope that a few months' labor would enable him to spend the

remainder of his days in that luxurious ease which wealth is supposed

to ensure.

MICA MINING.
The Phosphate King Mine, situated on lot 15, west ^ Range VHL, in the town

ship'of Templeton, operated by the Lake Girard Mica Mining System, has been opene
this year with gratifying success. The main shaft worked in 1891-92 for mica has
been sunk further down to a depth of 65 feet in a solid deposit of phosphate, measuring
in the bottom of the shaft 8 ft. wide. Since April this year 650 tons of pure phosphate
have been taken out and sold to a Montreal concern. Perlect mica crystals are fre-

quently met with in the vein and yield a fine commercial product. It is the intention
of the system to sink the shaft further down and to test the vein body thoroughly.
Twelve men are steadily employed. Prospecting work in the northern part of the

property has resulted in finding different valuable outcrops. One of the recent discov-

eries shows a solid phosphate body measuring 20 ft. long and 4 ft. wide, and operations
will commence here at once. The Wallingford's mine, on lot 16, west '/i in the
8th range of Templeton, continues to turn out large quantities of mica. The shaft is

now about 100 ft. deep, and has been sunk entirely in a solid mica vein, which shows
in the bottom of the shaft 9 ft. in width and is still increasing. A drift in about 70 ft.

depth has laid bare the vein for 60 ft. and the latter is still continuous. Fifteen perr

sons are employed. The bulk of the material cuts from 2x3 to 5x6 inches. The
mica is being sold in a trimmed state to a Boston concern and to Mr. Franchot of
Buckingham. The monthly output averaged 15 tons of trimmed mica sheets.

Forty men and boys are engaged cutting the mica from the old dumps of the
Blackburn mine. The quantity and quality of the mica taken out is reported to be
highly satisfactory. All the mica is sold to Mr. Franchot at Buckingham.

In the township of Hull the Vavassour Mining Association continues its successful

operations on the old Gow mine. This property has been in operation for over three
years, more or less actively, having produced a quantity of not less than 250 tons of

merchantable mica. The mine consists of four main veins of calcite, pyroxene and
phosphate, running in a north north-easterly direction, with a dip of 45° east. One of
these has been followed for a distance of 1,200 ft. and the thickness varies from 2 to 3
ft. and from 12 to 15 ft. Considerable work has been done, consisting chiefly of an
excavation of 200 ft. and shafts of 90 and 70 ft., with a gallery of 80 ft. The principal

vein was opened for a length ofover 300 or 400 ft. The work seems to be stopped in the

shaft owing to the difficulty of extracting with a derrick, but will probably be resumed
with a more suitable plant. At present a small vein is being worked, which is about

3 ft. thick, at a depth of 30 ft., very fine mica crystals being in sight. A shop has
been put up at the mine for cleaning and drying the mica. Some phosphate has been
taken out, about 250 tons being on the dumps.

At the Beaver Lake mine, sold recently to the Canadian Mica Company, a road

15 miles is being constructed to Escoumains, which will be in future the point of

shipment.

The shipments of mica from ist January to 30th November are reported by the

collectors of customs to have been as follows at the following ports :

—

Port of Ottawa, to United States, $21,790; Europe, nil.
" Montreal, " 147 ; " $4,200.
" Quebec, " nil ; " 120.

In the Saguenay district, the McGie mine (Block G) was worked all summer on a
new deposit, and on the northeast part of the first workings, yielding a fair quantity of

good mica.



IVlr. John J. Penhale,
Black Lake, Quebec.

5upt. United Asbestos Co., President of the Asbestos Club.
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COMPANIES.
The Anglo-American Gold and Platinum Hydraulic Mining Co., Ltd.

—

The officers of this company are : J. Barnet MacLaren, New Westminster, President;

Capt. S. F. Scott, Vancouver, Vice-President and Managing Director; G. D. Mackay,

Vancouver, and Capt. R. Plughes, Vancouver, Trustees. The property comprises

four claims on the south fork of the Similkameen river, Vale district, B. C. The
result of recent prospecting shows the average value of the gravel to be 27>4 cents per

cubic yard ; the value of the platinum more than 6>4 cents per cubic yard. There is

an ample supply of water, and work will be prosecuted vigorously next season.

Acadia Coal Co., Ltd.—Reporting on the operations of the year, Mr. H. S.

Poole, M. A., A.R.S.M., General Manager, writes : "At the Alliion Colliery entry

was made into the rise Foord pit workings, looking to a separation of the crop fires,

which cannot be extinguished, and the drowned deep workings, l^rogress was made,

but work had to be postponed, the unavoidable admission of air stimulating combus-

tion. Stone drifts 400 feet long were driven across from the deep to the main seam,

and deeps driven in the deep seam to open up ground to the west of the abandoned

workings. Arrangements are making to operate here by endless rope. In the Mc-

Gregor seam the slopes have been sunk 600 feet, and a new lift is being won out.

Total length, 2,807 feet. For steam generation the new form of Stirling boiler carry-

ing high pressure has given satisfaction. For cleaning the coal at the slopes a picking

belt is in operation, and the slack is conveyed to a bin from whence it can be drawn

off, as required, by a Jeffrey's rope conveyor. No changes were made at the Vale

colliery, the bottom of the basin having been reached. At the Acadia colliery air was

substituted for steam in pumping from the lowest, the 9th lift, to the 6th lift, where

the main steam pump is placed. Experience confirmed the advisabihty of substituting

the modified longwall system of working the seam at the depth attained for the old

plan of bord and pillar." To replace the works destroyed by fire on 20th ultimo a

more modern screening arrangement will be erected at this colliery.

Intercolonial Coal Co., Ltd.—Respecting the past season's operations at the

Drummond Colliery, Mr. C. Fergie, M.E., General Manager, reports :
" Our surface

extras consist so far of a new locomotive, the ' Henry Budden,' being a six-wheeled

coupled Mogul Forney. Weight in running order, 60 tons. Dia. of cylinders, 17

inches ;
stroke, 24 inches. This engine is fitted with steam brake and the latest im-

provements in construction. To meet the requirements of ventilation of our present

seam and provide for the opening out of our underlying seams a new ' Indestructible
'

ventilating fan is being erected with a ventilating capacity of 200,000 cubic feet per

minute. Size of fan 18 feet dia. by 6 feet. Rope driving gear. Engines for driving

fan are of the compound expansive cut-off type. High pressure cylinder, 17 inches

dia.; low pressure cylinder, 23 inches dia. Engines constructed to work independently

of each other, and in case of accident without stopping the fan. More mechanical

labor saving appliances having been introduced it was found necessary to erect two

more boilers; these are of the Stirling water tube safety type. Two of this class have

been erected with a passive power of 300 horse. We are now about to erect a new

mechanical screen, complete with picking belt, patent tippler, etc., capable of hand-

ling 600 tons per day. To meet the pumping requirements underground a Northey

compjund condensing, duplex, plunger pump has been erected at the 4,000 feet level

with a capacity of 80,000 gallons, throwing a vertical distance of 600 feet. To further

increase the aheady many precautions taken with our miners' safety lamps and princi-

pally to protect them in very high currents a new small air compressor has been erected

in the lamp room ; to this compressor a ^-inch pipe is connected, arranged so that by

opening a foot valve the glass and joints are subjected to a pressure of 30 lbs. per

square inch. In case of any defect the lamp is immediately extinguished. This same

compressor also supplies air for cleaning the gauzes of dust. To meet the extensive

requirements two reservoirs have also been built capable of containing from five to

seven million gallons. Underground everything is very favorable for an extended out-

put whenever required. To reduce the cost in handling underground and meet the

requirements of a larger output in one section of the mine we have substituted a system

of steam haulage lor the ordinary 'back balance,' running a trip of six boxes each

journey. The output for present year will probably reach 230,000 tons. For the

future our new works, levels, etc., are all well advanced, and only need a brisk de-

mand to far exceed any of our past years in the matter of output."

Canadian Copper Co., Ltd,—Official returns furnished by the head office show

that this company's mines produced up to 1st December about 400,000 tons of smelling

ore and 41,600 tons of matte, which is equivalent to 7,638 tons of nickel.

The Montreal and British Columbia Prospecting- and Promoting Co.,

Ltd.—Registered at Victoria, B.C. Authorized capital, $20,000, in 4,000 shares of

$5. Head office, Vancouver, B.C. The trustees are J. M. Browning, F. C. Innes,

and S. O- Richards. Operations are to be carried on in British Columbia.

H. W. McNeill Co., Ltd.—During the year ended 1st June last this company

raised 65,000 tons.

New Vancouver Coal Mining and Land Co., Ltd.— In the report to the

shareholders under date of 20th ulto., the directors report for the six months ended

30th June last as follows :
" The net output for the half year was 176,100 tons and the

sales 175,600 tons. Prices have continued to rule exceedingly low, and trade con-

tinues dull." An interim dividend, payable on 26th inst., of per cent., was declared.

General Phosphate Corporation, Ltd.—A shareholder writing from London

under date of 19th inst. says : "The General Phosphate Corporation business is not

by any means buried yet, and I shall probably be able to send you some spicy bits

shortly. Sando's examination in bankrupty takes place soon, and expect there will be

something interesting.

"

The Canada Iron Furnace Co., Ltd. —The output of this company for the

past year has been : Ore raised, 20,648 tons (short); charcoal made, 756,000 bushels
;

charcoal iron manufactured, 7,900 tons of a value of $190,000 ; ore charged, 17,500

tons ; fuel charged, 750,000 bushels; flux charged, 1,750 tons. 600 persons employed

in all the various operations of the company.

Prince Albert Flat Hydraulic Mining Co., Ltd.—During the season this

company completed an open cut 500 ft. long and 50 ft. deep to a supposed back chan-

nel of the Eraser river. Equipped with latest hydraulic plant. Ground averages 20

cents per cubic yard. Now closed for winter.

The Drury Nickel Co., Ltd.—The sale of this company's lands, machinery

and mining property advertised to take place at Sudbury on 5th September, was not

<;Onsummated, as the reserve bid was not reached.

Tilt Cove Copper Co., Ltd.— At the annual general meeting of shareholders

held in London, E., on 28th ulto., the accounts of the working of the east mine at

Tilt Cove, Newfoundland, showed that the value of the ores and regulus won during
the year amounted to ;^73,028 o lld., and the mining costs ^20,545 9 lod.; smeJt-

ing, ;^'32,029 15 7d. ;
freight, insurance and Swansea charges, £20,278 15 2d. ;

leaving a profit balance of ^174 o 4d. The revenue and expenditure for the year,

however, shows a debit balance of ;^36,4o8 4 id.

British Columbia Coal, Petroleum and Mineral Co., Ltd.—The directors

of this company for the ensuing year are: Lt.-Col. Baker, M.P.P., President; Col.

E. G. Prior, M.P., Vice-President ; B. W. Pearse, A. W. Vowell, F. B. Peroberton,

W. Fernie, \V. Hanson and J. A. Gemmill. The company owns 11,169 acres of coal

lands near Martin and Morrisey Creeks in the East Kootenay district, B.C. On the

easternmost property, near Martin Creek, containing 3,969 acres, there are fifteen

seams of coal, four of which are a very valuable cannel or gas coal. The remaining
seams are bituminous and admirably adapted for coking. The importance of this coal

field will be greatly enhanced by the completion of the line of railway surveyed by the

Canadian Pacific Railway through the Crow's Nest Pass, and in view of the connec-
tion of the mines with the great silver-lead country of the Slocan. Up to ist Dec.
this year about $65,000 have been spent on preliminary development.

The Baltimore Coal Mining and Railv(ray Co., of Albert County, N.B.
—Some time ago we published a notice of the incorporation of this company under the

statutes of New Brunswick. The area controlled by the company is 640 acres by
license to work, and 2,560 acres by license to search, which in time will be converted
into a lease, covering such area of the above as the company may direct. Mr. Wm.
Hall, M.E., formerly of the Springhill collieries, reports the various seams to be of a
thickness of 5 ft., 4 ft., 4'/4 ft., 20 ft. and 21 ft. respectively. The officers of the

company are Mr. Charles Archibald, President ; Mr. W. F. Workman, Secretary, and
Alex. L. Wright, Treasurer.

Tulameen Hydraulic and Improvement Co., Ltd.—In consequence of sev-

eral propositions to purchase the properties of this coinpany on the Tulameen river,

B.C., all work in 1894 was delayed and held over until the mining season closed. It

is expected that before next season the future ownership of the mines will be arranged

and work recommenced either by the present company or one of the companies in

treaty with it.

Low^ Point, Barrasois and Lingan Mining Co., Ltd.—This English com-
pany, practically a branch of the General Mining Aseociation of London (Ltd.), is

reported to have made another sale of its property to the Dominion Coal Co. The
latest deal comprises property at New Victoria, C.B., and the price paid is said to be

$10,000. I

Bothwell and London Crude Oil and Tanking Co., Ltd.—This company,
having failed to find oil in paying quantity, has suspended operations.

Quesnelle Quartz Mining Co.—At a meeting of .shareholders held at Ques-

nelle, B.C., on 29th ulto., a proposition to give a syndicate a half interest in the Hixon
Creek mine on condition that $100,000 were spent on the property was submitted and
adopted. The intention is to work the ore by the cyanide process, tests having dem-
onstrated that 95 per cent, of the gold can be saved by that method. It is expected

that arrangements will be concluded during the winter and that the new company will

be organized and ready to begin operations next summer.

The Victoria Hydraulic Mining Co.—This company has constructed 8 miles

of ditching, erected a sawmill and put in 3,500 ft. of steel pipe, with monitors, etc., at

Keithley, B.C., the total expenditure on the property to date being about $65,000.

The mines have practically been sold out to the Victoria Hydraulic Consolidated Co.,

now applying for a special charter of incorporation from the Provincial Government.

The principals of the new concern are Messrs. McKenzieand Cox, of Toronto, D. D.
Mann and T. G. Holt, of Montreal, and Wm. Wilson, of Victoria. Work on a large

scale will be pushed in 1895.

The Pictou Development and Mining Co., Ltd.—The gold mining property

of this company at Renfrew, N.S., is under option of sale to an American syndicate.

Victoria Gypsum Mining and Manufacturing Co., Ltd.—The new board

of directors of this company are : W. Gibson, Williamsport, Pa., Presidew ; Jas. C.

Pender, Chester, Pa., Treasurer ; W. F. McCurdy, Baddeck, C. B,, Resident Man-
age' ; Hon. G. G. Hubbard, Washington, and H. P. Blanchard, Baddeck, Secretary.

In 1893 and 1894 about 28,000 tons of gypsum of excellent quality were shipped,

Kootenay Hydraulic Mining Co.—At a recent meeting of the shareholders

held at Nelson, B.C., J. F. Ritchie was ele ted president; R. J. Bealey, vice-president;

G. W. Richardson, secretaiy-treasurer, and J. Elliott and F. M. McLeod, directors.

Wentworth Gypsum Company.—This company has recently purchased from

the Canadian General Electric Co., Toronto, two electric drills and the necessary

dynamos for working them. One drill is for soft plaster and is rotary ; with it and one-

man to tend it a hole can be drilled at the rate of two feet in less than a minute. With

the motor it weighs 150 pounds and is very convenient and simple. The other is a

percussion drill for hard plaster, and is an improvement on the steam drill previously

used. The company is also to erect two cable lifts, each 1,000 feet long and capable

of supporting six tons. These will carry the plaster from the different places where it

is carried to the cars which will greatly facilitate the work. The length of the cables

will convey to any, who have not visited them, a comprehensive idea of the extent of

the quarries worked by the company.

The Ontario Peat Fuel Co., Ltd.—The experiments with the Dickson peat

fuel plant conducted during the past year by this company have proved eminently

satisfactory. The methods heretofore adopted have either been simply cutting and

drying the raw material, or by using extreme heat in the process of manufacture.

Both plans have not succeeded, the first 1 y reason of the light, loose and bulky nature

of the article, and the second because the volatile oils of the peat, which give it real

value, were dissipated by the heat, and the fuel was, it is claimed, thereby rendered

almost useless. Moreover the process of manufacture was very slow and therefore

expensive. The machine which Mr. Dickson has patented completes its work within

a few minutes from the time the raw material is taken from the bog, produces the

finished article at the rate of two tons per hour and without the application of heat.

The peat is pressed to a density practically the same as anthracite coal. Its heating

qualities have been amply demonstrated by comparative tests of peat and anthracite

egg made by the Abell Engine Works, Toronto, running a 200 horse power engine
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and all the machinery in a large shop. The supreme advantage, however, of peat fuel

is its adaptability for domestic purposes. It lasts longer than Lituniinous coal, makes

-a bright, warm tire, is perfectly clean, leaves but a small percentage of ash, and it

makes neither dust, soot, sm.^Ue or clinkers. It is absolutely free Uoin sulphur and

will cost in all probability much less than coal. The property acquired in the County

of Wellantl contains about 5,000 acres, for which the company pays the sum of $1,530

per annum for 15 years and thereafter a rental of 25 cents per acre. Peat moss covers

the whole area to a depth of about 2 feet, and the company has already cut from an

area of about 3 acres something like 2,000 tons. This moss litter is of a very superior

quality for stable bedding, and we understand a contract has been made with an

American firm to purchase not less than 1,000 tons for the first year and to increase

the purchase thereafter by not less than 5,000 tons annually. The price agreed upon

is reported to l>e not less' than $4.00 per ton delivered at the company's works for all

shipments made eastward, and $5.00 for shipments to Buffalo and westward. This

company, it may be said, have expressed the belief that they will require 25,000 tons

the tirst'year, and a large quantity each successive year. It is worthy of remark that

the Welland marsh was thoroughly drained by the Ontario Government at great ex-

pense some thirty years ago, so that the moss is perfectly dry. The company has

equipped the works with an expensive plant and arrangements have been made for

immediate railway connection with the works.

American Gold Mining Co.— This company's operations in the Chaudiere,

Que., were somewhat hindered this year by scarcity of water, but what washing was

done gave very satisfactory results. It is the intention to open out a large tract of gold

territory next season.

New Brunswick Brown Stone Co., Ltd.—The organization of this com-

pany has not lieen completed and the busmess is carried on by Messrs \Vm. Clarke

& Co. In 1S94 about 30,000 tons were raised of a value of $30,000, a considerable

portion being shipped to Toronto for the new city buildings.

Blue Lead Hydraulic Co., Ltd.—No work was done in the past season on

Hixon Creek, B.C., but may be resumed next season.

Fraser River Mining and Dredging Co., Ltd.— Forty men have been em-

ployed during the past season on this company's claims in the Vale and Lillooet dis-

tricts. B.C. The plant in use comprises a clam shell dredge assisted by powerful

centrifugal pumps, used to raise the liner material, such as sand and gravel containing

the gold, while the dredge is used to raise the heavier material. On the bow of a

scow, 130 ft. long by 30 It. wide and 7 ft. deep, built for greater security with water-

tight compartments, is laid a pair of steel rails firmly bolted on to the deck, the bolts

passing through the kelsons on the bottom. On these rails on eight wheels hauls an

immense carriage made of steel beams which, by a worm gearing, can be locked and

held fast at any desired point, a series of counterweights holding it from lipping up as

some niight think it would. On top of this carriage rests a large cast-iron turntable

13 feet in diameter, firmly bolted to the carriage, and on this, mounted on six

bevelled wheels, is a platform. On this platform are two immense drums which

carry the chains which pass up and over the top of a 45-foot boom, from which de-

pends the clam-shell buckets, the latter having a capacity of a yard and a half. The
clam-shell is divided into four qu.iriers, and when it is lowered down to the bottom of

the river it is covering a space of a'bout four feet. By an arrangement of poles an

additional force is given to it, so that it always goes down straight into the water and

as soon as the raising chains are tightened the four quarters come together \yith a

pressure of five tons, thus gathering everything together within its radius and bringing

it to the surface. Of cour.se it is worked' by steam, the power being supplied by a 200

h. p. boiler, situated alx>ut the middle of the boat, the power or steam being admitted

to the centre of the plant above described. About the centre of the boat is a large

8-inch rotary pump, which pumps sand and gravel up to 6 inches in diametor at the

rate of about 30 feet per second. To this is connected a suction hose, having the

same diameter, which traverses the side of the scow under water and passes out to the

how, where it goes down vertically into the water. .Some idea of the magnitude of

the plant may be gathered when it is slated that the weight of the machinery operating

the clam-shell bucket is 30 tons ; the complete plant of machinery will weigh about

100 tons. The plant was put into operation on 4th instant, and will cost about

$40,000.

The Ledyard Gold Mines Co., Ltd.—Work proceeds at this company's

Belmont mines with satisfactory re^ulls. .A. new 5-ft. Huntingdon mill has been

ordered, it having been found to treat the ore economically. The Golden Gate con-

centrator is reported to be doing good work on the sulphurets. No. I shaft is down 70

ft., and at a depth of 25 ft. a drift has been run for 30 ft. on good crushing material.

Nelson Hydraulic Mining Co., Ltd.—The secretary writes under date of 6th

inst. :
" We were all ready to mine last spring when the disastrous floods which played

such havoc with this country carried away our sluice boxes. We, however, managed

to put temporary boxes in before the water was entirely gone, and mined sufficiently

to reach bed rock. The results we obtained were highly satisfactory, the gravel aver-

aging 80 cents per cubic yard, and when we stopped working we were in gravel that

went $8.00 per cubic yard. We are putting in a more expensive plant and hope to

have a very prosjjerous season next year. The gold is very coarse and easy to save ;

the largest nugget we got was of a value of $5.00."

Kamloops Coal Co., Ltd.—The development work on this company's property

on the North Thompson River, for the year just ending, was not up to anticipations.

The quality of the coal having been fully demonstrated by previous year's operations

caused the company to direct its attention to the uncovering of larger seams than those

found on the surface. With this obiect efforts were directed in the early part of the

year, not to win coal, but to find larger seams, and several prospect holes were put

down at great cost with no beneficial result. The capital and equipment at the com-

pany's command being inadequate, operations have therefore been suspended. Nego-

tiations are pending for the service of a diamond drill with which to determine the

thickness of the seams underlying those shown to be on the surface. Active operations

will be resumed in the course of a few months.

Stratheyre Mining Co., Ltd.—Mr. W. Hamilton Metritt, A.R.S.M., Toronto,

has returned from a visit of several months' duration to this company's property in the

Okanagan County, B.C., where he was preparing a report for the directors. The 10-

stamp mill is running on custom's work, crushing ore from the Morning Star mine.

The Crown Pressed Brick Co., Ltd.. has been incorporated under Ontario

Statutes, with an authorized capital of $100,000 in shares of $loo.oo, to manufacture

brick, terra cotta, tiles, drain pipe and other building materials. The incorporators

are: H. L. Corbetf, G. W. McCuUough, H. H. Williams, E. J.
Butterworth, J. G.

Butterworth and M. S. McCuUough. Head office, Ottawa.

Bootanie Craek Gold Mining Co.—During the summer of 1894 sufficient

development has been done to thoroughly piove the existence of an old bed of the

Thompson river, which gradually narrowed as the tunnel progressed. In all 479 run-

ning feet of tunnelling h.is been done and 2,400 cubic feet of stopeing, the results

ranging all the way up to $4.00 per cubic yard in gold. When operations were tem-

porarily suspended a canon in the old bed of the river had been struck, with a some-

what sleep grade on bed rock and bearing N.E.

Quesnelle Quartz Mining Co., Ltd.—At a meeting of directors held on 30th

ult., an assessment of one-fourth of one per cent, on the capital stock of the company

was levied on the shareholders.

The Consolidated Electrical Mining Co. of Canada is the name of a new
company being promoted by Dr. fames Reed, of Reedsdale, Que., to take over and

work the Harvey Hill copper mines at West Brompton, Que., and to acquire and

mine asbestos, atitimony, copper and Chomic iron properties in the Province of Quebec.

Dr. Reed purposes utilizing the fine water power of the Palmer Falls in the Township

of Nelson to drive the electric plant. He wants $100,000 working capital.

Boston and Nova Scotia Coal Co., Ltd.—The plans of this company have

been altered so as to make Mal.ou Harbour, 14 miles from the mines, the shipping

port. This will necessitate extensive dredging in Mabou Harbour, for, while inside

the main haibor there is ample sea room and plenty of Vater, the channel leading to

it for half a mile h i- 1 ilepth of 14 feet only. This change has necessitated an entirely

new location of the railway, as the old line was some four miles from the proposed

shipping pier. This new location has been made during the past summer, the inten-

tion still being to build the line through to a junction with the Intercolonial Railway

at Orangedale, a distance, by the new route zn'a Cape Breton, of forty miles.

The Standard Gas and Oil Company of Essex, Ltd.—Gives notice of

application for charter of incorporation under the Ontario statutes with the object of

drilling for Petroleum and gas in the counties of Essex and Kent, Province of Ontario.

Aead office : Windsor, Ont. .Authorized capital, $400,000, in shares of $loo. The
Directors are C. Currie, J. B. Moore and C. M. Swift, of Detroit ; E. H. Harris,

Ringsville, and A. H. Clarke, of Windsor, Ont.

British Columbia and Puget Sound Coal Co.—Has been formed at Tacoma,

Washington. Capital, $10,000, in shares of $100. Incorporators, W. L. Kinsey,

E. E. Beharrel, W. W. Clifton.

Falun Mine of British Columbia.—Organized at Spokane, Wash. Capital,

$500,000, in shares of $10.00. Incorporators, G. S. Anderson, O. G. Seward and

A. Edlund.

PHOSPHATES.

The following returns of the output and shipments of Canadian Phosphates may be

interesting as showing the worst year's business in the history of the industry :

Phosphate of Lime Co. to Great Britain 2,693 tons

British Phosphate Co. " " about 600 "

I'h'i.phnie of Lime Co. to United States 1,200
"

J.
S. Uiggtnson, Buckingham, to United States .... 800 "

Sold to Capelton and Hamilton, Canada 700
"

On dumps at 1st December, estimated 3>oo°

8,993 tons

Last quotations for So per cent. C.I.J. Liverpool 7d. per unit equal to $11.65 at

8>^ex., and $8.74 Mimireal F.O. B., and $6.88 Buckingham. Low grade 60 to

65 per cent. F.O.B. cars, Buckingham ground and in bags $5.50 equal to $3.00 per

ton unground Buckingham ; 70 per cent., 6d. per unit equals $3.70 per ton

Buckingham.

The following is a comparative statement showing the prices for Canadian Phos-

phate realized since 1882 to date :

Year. 80 per cent. 75 per cent. 70 per cent. 60 per cent.

1882 i6d. with i rise I5d. hH^- —
1883 I5d. 13d. I2d. —
1884 14d. I2d. lod. 9d.

1885 14d. ii^d. lod. 8d.

1886 lid. loXd. 9>^d. 9d.

1887 llXd. lod. ^'^d.

1888 llj^d. g'Ad. S'^d.

1889 12;^d. I Id. loXd. 8^d.

1890 i6>id. 13d. I2d. g/zd.

1891 14d. lod. 9d. 8d.

1892 io>^d. 8;^d. 7d. SH'^-

1893 9d. 7 'Ad. 6 'Ad. 5/2 d.

1894 7tj. — 6Xcl- 5/4d.

Last quotation 80 per cent, in June 1894, realized 8^d., and in August 7>^d.,

the last quotation being as given viz. 7d.

The following statistics were presented at the Antwerp Exposition, showing the

increasing importance of the fertilizer industry in Belgium. The surface covered by

warehouses and manufactories in 1888 was 65 acres ; in 1893 it was 73 acres. The

motive-power in 1887 was 1060 horse-power ; in 1893 it was 1903 horse-power. In

1887 there were 1238 men, 137 women and 24 children employed ; in 1893 there were

2065 men, 33 women and 35 children employed. The wages paid in 1880 amounted

to 180,000 francs ; in 1887 to 900,000 francs ; in 1893 to 1,612,735 francs. The pro-

duction of superphosphates in 1880 was 10,500,000 kilograms ; in 1887 the production

was 70,500,000 kilograms, and in 1893 it amounted to 256,372,000 kilograms.
^

These

figures refer only to the concerns of the members of the " Company General " of the

chemical fertilizer manufacturers of Belgium, and to the manufacture of superphos-

phate for the chemical fertilizers, properly so-called.
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CORRESPONDENCE.
G. M. Ass'n. Shipments.

Sir:—Referring to your remarks on page 2l6 of November number re General
Mining Ass'n., Ltd., we would say that in 1893 this company shipped from two mines.
One of these (the \'ictoria), which in 1893 shipped 29,700 tons up the St. Lawrence,
was sold to the Dominion Coal Co. on 1st January, 1894; so that practically the Gen-
eral Mining Association, working from one mine alone (North Sydney) has increased
its shipments to the St. Lawrence.

CARBRAY & ROUTH,
Montreal, 15th Dec, 1894. Agents.

New Find of Copper Ore.

Sir

:

— I was requested a short time since to examine and report on a new find of
copper ore, which is of some interest, both from its location in a new section (new, as
a mining section) and the unusual character of its ore. This vein is situate in a land-
locked harbour off the Georgian Bay, about 10 miles below the town of Parry Sound.
The vein is from 6 to 16 feet in width, quite uncovered, and distinctly seen for up-
wards of one mile, save when covered by the waters of the harbour. The ore may be
loaded on vessels of any tonnage, direct from the mouth of either of two pits, about
1,500 feet apart. The vein is mineralized from wall to wall, and is noteworthy as
containing, at some points, nearly equal amounts of chalcopyrite and dark zincblende

;

at other points a pure, clean ore of either metal, and again quite appreciable quantities
of molybdinite. The gangue is an amethystine quartz and spar, making a beautiful
ore in appearance. I would be obliged to any reader of the Review who would
inform me where I can see a deposit of commercial value, carrying such quantities of
zinc and copper intimately mixed, or where such ore is being treated. I will be glad
to send samples of this ore to anyone interested. Another vein has lately been dis-
covered, about 10 miles from the above, which is a conglomerate, carrying bornite
and chalcocite, with considerable free gold. At the time of my visit to this vein, a
little dump pit had been formed, the dirt from which gave from 2 to 8 and 10 colors
to the pan. The gold was crystalline or sharp in appearance, and apparently occurred
in the quartz which cemented the vein. This was mostly clear and hard, but in places
contained rolled grains the size of a bean, almost an opal.

\V. THOS. NEWMAN.
Toronto, 15th Dec, 1894.

Richardson Gold Mining Co. , Ltd.

Sir:— I see that in your last issue you have classed the Richardson Mine among
those working twelve months. Such is not the case. The mine was closed down and
no quartz crushed for over two months during the past summer. This was while new
plant was being erected.

As it is hardly fair to class nine and a half months work from this mine with
twelve months production from other properties, I would take it as a favor if you
would kindly have it rectified.

C. F. ANDREWS, Manager.
Isaac's Harbor, N. S., 7 Dec, 1894.

LEGAL.
Tilley vs. Walker—This suit, of which some note was made in our last issue,

came up for trial at Hull, Que., on 27th ulto. The three witnesses examined by Mr.
Brooke, counsel for the plaintiff, were Mr. J. Burley Smith, Manager of the British
Phosphate Co.; Sanborn Smith, laborer; and W. J. MacKenzie, merchant, of Bucking-
ham. MacKenzie testified that he knew the defendant and the mine in question,
that he did not consider the defendant solvent, and in fact his financial position
was very bad ; that he had about two years ago sued Walker for an amount of six
hundred and odd dollars, for due bills of wages given by Walker to various of his em-
ployees, who had turned them in for payment of goods purchase-

1 at his (MacKenzie's)
store, and that this judgment had been paid in instalments, by chuiiueof the Hon. R.
W. Scott, there being a small balance still owing. In regard to the value of the mine
in question, he said that he would not give $5,000 for it. Cross examined by Mr.
Belcourt, he admitted that he had no knowledge of mineral? or of graphite mining

;

that this mine might be worth $100,000 or $500,000, for all he could say; that he'

was aware that the defendant had a very creditable exhibit of graphite in the window
of his office in the city of Ottawa ; that he did not know the value of the mineral.
Sanborn Smith stated that he resided near the mine in question, and had worked in it

occasionally ; that the mine had never yielded a revenue, and that attempts had been
niade to work it two or three times in the last fifteen years, but they had been
given up. Cross examined by Mr. Belcourt : He understood that the mine was
now being worked and that a lot of money had been spent upon it during the last
year by a Mr. Hammond, of Toronto ; he did not know how much or with what
success. iMr. J. Burley Smith knew the mine in question, but did not know the
financial standing of the defendant, he considered the mine very valuable, but not as
valuable as one of the same kind which he owned a short distance from it. This closed
the plaintiff's case, and the defendant examined the Hon. R. W. Scott at consider-
able length, who testified that during the last ten months about $30,000 had been ex-
pended iiy Mr. Hammond in excavations and mining, and additions to the buildings
upon the property and in putting up machinery. He considered the mine very valu-
able, but could not say what it was worth ; he thought it ought to be worth considerably
over $100,000. Cross examined by Mr. Brooke: He was interested in this case to
the extent that he was interested in the property, having a large mortgage upon it

prior to th it of the plaintiff. He had paid a judgment taken against Walker by the
attorney questioning him, partly out of his own monies, rather than have the property
brought tc a forced sale ; he could not specify any bona fide cash offer that had ever
been made for the mine in question ; he would not deny having told Mr. Brooke
when threatened with the seizure and sale of this mine that if this property was sold at
sheriffs sale, that nothing would be realized by defendant's ordinary creditors and
that he himself would probably lose the amount of his claim. Re-examined : The
conversation referred to with Mr. Brooke was in the summer of 1893 5 since that time
the mine had been worked and $30,000 had been put into it. The case was then
briefly argued by the counsel of both sides, Mr. Brooke urging that judgment should
be rendered for the full amount of the mortgage, inasmuch as the insolvency of the
debtor had been established, and that plaintiff has a right to his judgment, and it was
not in the interest of justice that he should be obliged to incur the costs of another

action in taking judgment against an insolvent debtor for the principal, when it be-
came due. Upon the question of $650 of interest and the costs there could be no
dispute. Mr. Belcourt, for defendant, urged that the proof did not substantiate the
allegations of the plaintiff, and that in any case, it not having been established that the
property had deteriorated in value since the giving of the mortgage, that the principal
could not be considered exigible. Judgment was rendered for the amount of interest.

Allan Granger v. Fotheringham, Askwith, McMurdo, Irving, Ellis and
McCabe

—

A Warning to Claitn Jumpers—This action in the Supreme Court of
British Columbia, was to determine the title to the ' Bobbie Burns ' gold mine in the
McMurdo Basin, B.C., and for its possession and damages. The Hon. Mr. Justice
Crease, in rendering judgment for the defendants with costs, said " He
who comes for equity, must do equity." The plaintiff himself bore
witness in the box, and the evidence was drawn from him, that while
doing business as a miner and a mine dealer, he obtained employment from the
Mining Recorder in copying out the government mining records at Golden
and at Donald ; that it was May, 1893, while copying out such records at Golden,
that he discovered the slip made on the 12th May, 1893, through the laches of Harry-
Cummins, the surveyor employed on Fotheringham's behalf, to complete the survey,
notices, affidavits and certificates required by the act, as preliminary to obtaining the
Crown grant of the ' Bobbie Burns.' He claims that he was allowed by the Mining
Recorder, at the same time that he was so employed— living, too, for some time in his
house, having constant access in the course of his duty to the government to the re-
cords— to practise his calling as a mining agent ; in other words allowed to look out
blots in mining titles—a permission which the Mining Recorder, who appeared as a
volunteer witness at the trial, had no right whatever to grant, and plaintiff as an hon-
orable man while in such employ had no right to accept. The Recorder, if he had
such a right, could have exercised it himself. Now, no person in government employ
is allowed to expose or himself take advantage of discoveries which he makes to the
prejudice of others in the course of such employ. It is no answer to say that the pub-
lic have free access to and can freely search all mining records—that is perfectly true
and proper, sub inodo—hwX. a public officer, entrusted with the charge of public min-
ing records, can only (except in exceptional cases, suich as a record coining in at night
in a race to record some new discovery, where five minutes may make all the differ-
ence) allow anyone to come in and search such records, or make his own, except
within reasonable hours in the day, and then only, for very obvious reasons, in the
presence of the Recorder or someone duly authorized in his stead to protect the
records, which are frequently the only title which the working miner has to sometimes
a vast amount of property. Any trifling with, or irregularity or favoritism in the keep-
ing, or giving access to the records at unusual times, if known, will breed such a dis-
trust among the mining population as will seriously aff'ect their confidence in that
department; a result which is earnestly to be deprecated, as it would be followed by
all manner of evil consequences to the mining interests of that part of the country.
While honest working and expenditure of capital, which was undeniably the case here
in the opening and exploration of the mining ground, and in the employment oF
labor, should be within lawful limits encouraged. While mere colorable working, or
neglect of working, should, under the stringent provisions of the Act in that behalf, be
followed by forfeiture of the privileges which the holders have been proved by experi-
ence unworthy to retain, it is of the utmost public importance in a mining country
requiring the safe investment of capital for its development and the steady employment
of labor, that the practice of jumping claims by persons—who, not working themselves,,
make a business of hunting ior accidental or unintentional slips in records happening
to men more engaged in hard work underground, than accustomed to clerical work, hard-
working (prospectors, who undergo infinite labor aud hardships in bringing hidden
wealth to light)— should be discouraged, as they always have been by this court.
They are the parasites who always hang about rich mining camps. Long experience
in mining camps, including British Columbia itself, from Cariboo downward, shows
that there is no more fertile source of insecurity of investments (and money is a sensi-
tive plant) ill-blood, ill-feeling, not unfrequently culminating in violence and blood-
shed—than the practice of what is known to miners by the terms of jumping claims.
For the reasons already given, and after a most careful consideration as a jury, as well
asjudge, of all the sections of the Gold Mining Acts, evidence and arguments adduced
on both sides, I find niyself constrained to, and accordingly do give judgment for the
defendants, with the usual accompaniment of costs.

Phosphate Milling and Shipping Co. vs. Montreal Warehousing Co.—
In the Superior Court, Montreal. This was an action to recover damages for the loss
of a barge. The court held that the plaintiffs had proved the following facts : That
while the barge Alice Pacy, belonging to them, was moored alongside the steamship
Amyrinthia, in the harbour of Montreal, and was discharging her cargo of phosphate
into the Amyrinthia, the barge Saturnary, which was then being towed by the tug W. C.
Francis, violently struck and collided with the Alice Pacy, which was in such a positior*

as to be unable to escape the full force of the collision, she being caught between the
steamship and the barge, and this collision was caused by the unskilful and negligent
manner in which the barge Saturn was navigated. The barge Alice Pacy was so
injured by the collision that she began to take in water and had to be towed ashore
and grounded, and, in fact, became a total loss. At the time of the collision the
barge Saturn was under hire to the defendants and was under their control, and they
were responsible for the damages. The court further held that the collision was not
one of those which a barge might be expected to sustain in the ordinaiy course of
navigation. As to the value, it was shown that the plaintiffs had paid $1,250 for the
barge, and at the time of the collision it was worth at least $1,000. The defendants
had failed to prove that the loss of the barge was owing to her unseaworthiness or to
the negligence of the plaintiffs in mooring or overloading her. Under all the circum-
stances the plaintiffs were entitled to recover $1,000, value of barge ; $20, expenses ;

and $2.15, difference between amount realized by sale of wreck and auctioneer's
charges, making a total of $1,022.15, fof which amount judgment was rendered in

their favor by Mr. Justice Ouimet.

Fatal Accident at Sudbury—On Monday loth instant, at the Copper Cliff

nickel mine, Wm. Martin and a number of men were employed scaling in the shaft

leading down from the seventh level to the bottom of the mine. The shaft is about
125 feet in depth, and the men were on a platform of 3-inch plank, about foity feet

down from the level. While at work a large mass of rock was loosened, and one of
the men gave warning, but befpre all could get safely out of the way it fell on the plank
on which Martin was standing, smashing it, and he fell to the bottom, more than 80
feet, falling into eight feet of water. His companions were quickly on the spot, and
locating his position by the air bubbles, he was quickly got out, still alive, but uncon-
scious, in which condition he remained until Tuesday evening, when he died at the
Sudbury Hospital. Several ribs were broken, and there were a number of other
wounds and bruises on the body, principally on the head and breast.
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Mining Society of Nova Scotia,

Report of the Proceedings of the Autumn Meeting.

Continuedfrom November issue.

The evening session was called to order in the Halifax Hotel at 8:15 p.m.,

(Tuesday, 6Lh ulto.) Mr. John E. Hardman, President, in the chair.

The CII.\IRM.\X—The only thing we have 011 the tapis this evening is the

discussion of those jiapers which were read at the the Cape Breton meeting. The

first paper is that by Mr. Blakemore,

"THE INTRODUCTION OF ENDLESS HAULAGE INTO CAPE BRETON."

Mr. I'OOLE— Mr. Blaken.ore gives us so much information of value and so

many details, that I venture to ask him for one or two more ; I notice his driving

wheel has its perifery curved like the letter C, and not merely inclined, sny at 5

degrees, to one side as in many cases of endless haulage. When the inclined tread

is used the rope enters on the high side, makes its three turns and comes off on the

lesser diameter, slipping slightly onward as well as sideways. It is contended that

this arrangement taxes the rope less severely than the plain surface. I noticed the

driving pulleys of the New York Cable Tramway have their faces horizontal but

grooved, and 'these with use and wear must in lime have the entering groove reduced in

diameter with a consequent tightening of the coiU with each succeeding turn and give

an increasing ^lrain on the rope. Whether this strain has proved of serious moment

I am unable to say ;
perhaps not, as the driving wheels are of exceptional size.

.Speaking of the relative advantages of endless haulage compared with other

systems on a grade of I in 12 the claim is made that it would be as easy to haul 1000

tons a day by endless rope a distance of 5 miles as the same quantity ^ of a mile by

any other system. While admitting many advantages appertaining to endless haulage,

I am unable to accept the proportion as so large. With a good road, I have known

a speed of not 10 but 15 miles an hour in mid-run, and w ith a double track, which

endless haulage also requires, an equal output was met for the distance named and

that on a greater inclination than I in 12, with reciprocating ropes, while the strain

on endless haulage 5 miles in length would, it seems to me, be excessive and call for

a rope of unmanageable weight.

In connection with endless haulage I may here anticipate a future hoped for report

on a trial at the Albion mines where the grade will be very severe, about 30°, yet, I

am assured the system can be satisfactorily adopted on such an inclination, and pre-

parations are now being made. Much, doubtless, will depend on the make of clip

used for clamping the boxes to the rope, and I would like to know the style Mr.

Blakemore has found eflTcient on his lighter grade.

I may mention what I do not suppose is generally known, that when the tail rope

system was introduced at Springhill a few years ago, no less than 27 miles and 300

yards of ropes were bought to equip the pits, and if a description of the system in use

here could be obtained it could not prove otherwise than of great interest to our

Society.

.Mr. FERGIE—Mr. Blaken.ore puts the safe limit of speed at a maximum of eight

to ten miles, where as a matter of fact we run, not at ten miles but as high as twenty

miles an hour with safety on our slopes in a distance of four thousand feet. Ours is

the plain haulage system, direct action, double road. We have no difficulty at all.

We have no difficulty with the boxes, no difficulty with the speed. We can bring up

about 120 tons an hour for a distance of four thousand feet, provided the faces give us the

coal.

Mr. dick—Mr. Poole said he was at present fitting out a haulage at the .A.ll)ion

Mines. He might give us a paper on that.

The CH.A.IRMAN— .\s' I understood from one of Mr. Poole's remarks, the

haulage system has been in use at Springhill for a long time. It would be interesting

if some of the people acquainted with .Mr. Cowans, would induce him to give us a

paper on that subject.

.Mr. DICK— I expect to go there shortly. If he likes to give me the facts I

could present them.
Mr. FERGIE—Springhill has the tail rope system.

Mr. .\RCHIBALD—They have had that system in old Sydney mines for ten or

twelve years.

Mr. FERGIE— Mr. Blakemore said he would give preference to the end-

less rope haulage system in any case. I would like to have asked him, taking seams

like those in Pictou where we work the coal by pillar and stall and run out our level

three or four thousand feet, whether he would consider the endless rope better. I

think it is not ; for in our system, once we are at our boundary, our levels are being

shortened every day, and the system is too elaborate where they are only going to last

a few years. With the endless rope you must have a double track, and consequently

drive wider levels.

Mr. ARCHIBALD— I think he makes that exception ; and he further says that

where the roof is bad it means increased cost of maintenance.

Mr. FERGIE—Where you are sending out twelve boxes to the train there would

be no object in putting in the endless rope, because you would require separate attend-

ance with each box.

Mr. POOLE -His rope could not be a very heavy one.

Mr. FERGIE— I agree with Mr. Blakemore that where you can put in a perma-

nent system of haulage it is better than any other system.

Mr. BURCHELL— I don't think he is in favor of it where the grade is very

steep.

Mr. ARCHIB.'\LD—As to the way in which the rope is applied to the wheel, it

struck me that if a certain strain was put on it, it wouUl slip, and that would be diffi-

cult to regulate.

Mr. FERGIE —You must have a special driving pulley.

Mr. DICK—On the Brooklyn bridge the rope goes three and a half times around
both driving drums. The drums are not in the same plane, one is slanted slightly.

Mr. BLAKE.VIORE— Replying first to Mr. Poole's remark on the con>truction

of driving wheel. I am acquainted with the alteration he refers to in the periphery of
the wheel with an inclined tread instead of being semi-circular as in the " C" wheel.

I have used both classes of wheel, but my experience is that the " C " wheel gives

better results. I found that in course of time the wheel with the inclined tread grooved

deeply at the lower edge of the tread, and I also found that in the earlier stages the

rope was more disposed to slip than on the " C " wheel. The only objection to the

latter is the side friction of the various coils of rope as they press upon one another and
are lorced across the tread of the pulley ; but if leading pulleys are used, so as to open
out the ongoing and offcoming rope a little, this side friction is reduced to a minimum;
and in fact I do not know that it has any appreciable effect upon the life of the rope.

I should al.so remark that I am now having loose segments of cast steel to form the

tread of driving pulley ; these being moveable, can be taken out as soon as they are

grooved, and replaced by others. In this way, I believe that the " C " pulley is cal-

culated to give the best possible results.

I notice Mr. Poole's reference to the grooved pulleys, which are such a notable

feature of endless rope traction in the United .States, but besides the objection I men-
tion I would point out what is really the most important objection to their use in mines;

this is, that they hold the rope almost as firmly as does a clutch pulley. Now the

object of the " C " wheel is to allow the rope to slip, in the event of a tub getting off

the road, or any other obstruction to the free passage of the journey. The enginenian

at once notices that the rope is slipping, stops his engine, and so prevents breakage.

This will be impossible either with a grooved or clutch wheel.

Replying to Mr. Poole and Mr. F'ergie on the broader question of the relative

advantages of endless haulage compared with other systems, I may say, that whilst I

am well aware that under exceptionally favourable circumstances journeys are hauled

out on the single rope system at a much higher speed than 10 miles an hour, I main-

tain that on such a system the wear and tear, and also the risk, is much greater than

with a slow haul. It should also Ise borne in mind that much larger engines are re-

quired for the higher speed ; whereas the endless haulrge can be worked with a very

small engine, because, running slowly, you can afford to gear it as high as 8 to I.

But I would point out that however excellent the arrangement might be lor single

hauling, or even main and tail rope hauling at a high speed bringing out a journey at

a time, there is a limit to the distance which any practical machinery will fetch a

large output of coal, say, 1,500 to 2,000 tons a day ; and that distance is unfortunately

reached all too soon, in the case of a large mine ; whereas, distance does not enter

into the consideration of the engineer who is able to put down endless haulage. .A.nd

here I wish to correct a nnsapprehension, probably due to inadequate explanation in

my first paper on this subject ; when I slated that it was as easy to haul by the endless

rope system a distance of 5 miles as one, I did' not say with the same machinery and
appliances, but I meant, and maintain, that the system is as easily adapted to the one

distance as the other. Now I put it to any practical engineer, first of all, whether it

is possible to haul 2,000 tons a distance of 5 miles, or even 2 miles on the single rope,

or main and tail systems, that is bringing out large journeys of coal each trip, assum-

ing a dip of 1 in 12, but suppose it were possible, let him sit down and calculate what
size engines he would require, what steani power, what strength of rope, and what

size of pit tub to achieve this result ; and then let me set against that the fact that a

pair of horizontal high pressure engines, with 24 in. diam. cylinders and 5 fool stroke,

geared one to eight, and furnished with steam by I Babcock, or 2 Lancashire boilers

30 X 7 feet; and a steel cable \y% in. diam., with tubs carrying, say 2 tons each,

would easily deliver the larger quantity mentioned from a station 5 miles distant,

under the conditions named, in every working day of 9 to lo hours. Of course the

longer distances to which I am able to point on the endless haulage system are not in

a mine, but upon the surface, and I would refer to one with which I am well acquainted

in the City of Birmingham, England ; there the cable is 14 miles long, the haul being

7 miles from start to finish ; the engines are placed midway, and travel the cars at the

rate of 8 miles an hour. The grades are very steep, as much in places as one in six,

and over the whole distance the road is undulating. At times there are as many as

twenty cars, each weighing about 10 tons, without passengers, and the size of the

cable is only 1^ in. diameter. The system works perfectly, and has already far super-

seded in popularity and effectiveness the steam tramway and the electric tramway,

which are both operated in the same city ; and on the score of economy I may say,

that since the introduction of this system the concern has for the first time been placed

upon a paying basis ; steam and horse traction both having previously been tried.

The last remark I would make is this, I have successfully installed and worked
endless haulage in North Staffordshire, Eng., and .South Wales, on grades as steep as

I in 4, and as lime goes on I am more than ever convinced that this method of haulage

must ultimately supersede all others. It is, of course, somewhat difficult to introduce

it in a mine that was not originally laid out for the purpose, as it works to the best

advantage with good straight roads laid from the shaft. At the sanae time, there is

no other system which works better round curves, if every detail is carefully attended

to in the laying down. I think the most significant fact in connection with the whole
subject is that in Northumberland and Durham, where the tail rope system had its

origin, and where it had been adopted in nearly every important mine, to-day you find

more endless haulage than tail rope, and the latter is gradually being crowded out by

its successful rival.

" COAL CUTTING MACHINERY AT THE COLLIERIES OF THE DOMINION C0.4L CO.''

—

DISCUSSION ON MR. J. G. S. HUDSON'S PAPER.

Mr. DICK— I want to say a word or two in regard to the Stanley Header. I

think it is unfortunate that Mr. Hudson is not here. The question of machine vs.

hand labor is of great importance. I notice that Mr. Hudson says that they chove a
heading 32 ft. 6 in. from 6 p.m. to 4 a. in. I read in the transactions of the -Scottish

Mining Society that at the Palace Craig colliery in Scotland they are driving a heading

I I ft. wide with a pair of Stanley headers, one 100 feet ahead of the other, and leaving

a rib of coal I ft. thick between the headers for the purpose of ventilation. The
decision they came to on the work of these headers was that it cost twice as much to

drive the headings with the machine as it had cost them with hand labour, but that it

did it in one quarter of the time. In driving out the preliminary headings speed is of

great advantage. I would like to ask Mr Hudson if he had any experience with the

Stanley header in a seam of coal where there were slate bands. That point has never

been brought out. I should like to know also how the water in the headings effected

the working of the heading machine.

Regarding coal cutters, we find that the Harrison and Ingersoll machines are a

distinct kind that are received with favor on this side of the Atlantic. I believe they

are thoroughly in advance of any English cutter so far as pillar and stall work is con-

cerned. "This .Society should appoint a committee for the purpose of investigating the

relative cost and efficiency of the English and American machines in pillar and stall
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working. I should like to know what percentage of the lime they require in moving

the Harrison and Ingersoll machine as compared with the Jeffrey machine. Mr.

Hudson said that anv man of ordinary intelligence could work the Harrison and
Ingersoll machines. 1 have been told by a man using this machine in the United

States that he found that of all the men put to work on the coal cutter there were only

five per cent who could stand the shock of the machine. That is in variance with Mr.

Hudson.
As to the efficiency of the machines, I got up a paper a year ago on this subject

for the " Miiieral Industry," and I found from the data I had that these percussion

machines cut 82-8 tons per day in a 7-ft. seam and 20 tons in a 3-ft. seam. In Eng-

land they cut as high as 90 tons per day in a 2 ft. 6 in. seam and undercut 450 lineal

feet of face. I think it is hardly possible to do it. I could not get this amount of

efficiency out of a (iillet and Copley disc machine. This work was done in a long-

wall seam. In one seam in Scotland the manager got a disc machine to travel along

the face 9 feet every minute. I question this very much. I am simply raising this to

try and find out whether the percussion machines can do that amount of work. The
disc cutters cannot get through iron stone balls in the holing ; it will strip the cutters

off. With the percussion machines they dodge these balls.

Mr. ARCHIBALD— I worked the Ingersoll machine for a while. There is no

trouble about shifting. I mean it is adapted for pillar and stall work and the advan-

tage in long wall would be this. In starting the cut there is time lost, but when you

get it in it is all right. The one I work is only 500 pounds. A man could work it

easily. After you get it in 3 feet there is no time lost in moving it. You could simply

draw it out of the way in a minute and clear away the coal.

Mr. BURCIIELL—One man at Caledonia has mined 90 tons.

Mr. FERGIE—What power does it take to drive the Ingersoll drill?

Mr. BURCHELL—Sixty pounds of pressure. We iiave our compressors 16x18

and I don't think they will drive any more than five.

Mr. sword—Mr. Dick has not given the disadvantages of the long wall

cutter. They cut small slot and the coal drops right where it is mined, and has

to be blasted out. In the other case it rolls down on the face.

Mr. BURCHELL—We have never had the coal come down in such a way

that we could not get at it.

Mr. SWORD—The longwall machines are all right where you have a good

face and good room. You must have everything in good order or you can't get

the :i to work. It is expensive repairing them, while an ordinary blacksmith can

<lo work on the other cutters. I think if the longwall cutters were such great

things they would be used to a greater degree in the United States.

The CHAIRMAN—Why is it that the disc cutters have not found favour on

this side of the Atlantic ?

Mr. DICR— I want to know that myself.

Mr. FERGIE— Where they are used in England the seams are thin. On
this side they are thicker.

Mr. ARCHIB.\LD—Because there is not longwall work in this country. In

Cape Breton they are just experimenting in the Gowrie mines.

Mr. DICK—They are working a seam in Scotland of the thickness of 4 inches,

with a band of ironstone aliout I foot.

Mr. ARCHIBALD— I think the machine they are experimenting with in the

Gowrie mine has produced 150 to 200 tons per day, l)ut of course it goes straight

along.

" THE RAILWAY SYSTEM OF THE DOMINION COAL CO."

The CHAIRMAN— I do not expect any discussion on that paper.

Mr. FERGIE— I think that a number of our members wish that it had been

"built .sooner, so that we could have gone that way to Louisburg.

"sinking OF DOMINION NO. I SHAFT."

Mr. POOI-E—I think it would be well to show in the sketch that the irregu-

larity in the dip is false bedding in the ply.

"THE SYDNEY COAL FIELD"—DISCUSSION ON MR. HUGH FLETCHER'S PAPER.

Mr. H. S. POOLE—That Mr. Fletcher's paper is an excellent resume of the

geology of the Cape Breton coal field goes without saying, and that it will furnish

for some time to come the standard text book on the subject there can be no

doubt. In only one respect would I ask to have it added to, and that is in con-

nection with the palreontology of the field. Students and summer visitors interested

in the subject would desire to have directions how to readily find localities where

fossils of the different horizons are likely to he met with, and Mr. Fletcher will

add to our obligations by making notes to this effect. College professors and stu-

dents who take vacations in Nova Scotia and find our province a fertile field for

study in many formations so well exposed in coast and river sections will gladly

avail themselves of the information. I understand another addition of the large

map on a scale of one mile to an inch is likely to be issued by the Survey at

Ottawa, and it is expected to show discoveries that have been made since the map
was first issued some years ago.

Mr. FLETCHER—.\s much had been done by Mr. Brown on the west coast of

Sydney Harbour which offers such fine exposures of the rock which show fossils, and

he had described so many in that section in the neighborhood of the coal seams, and,

as these seams could be traced through from end to end, it seemed unnecessary to

mention every place where fossils could be found. One of the most interesting places

is the Carson pit near Sydney. Here ended the limestone formation which contained

fossil shells. So much has been published about the different parts of this shore, that

a simple reference to localities such as made on the geological maps would be suf-

ficient.

Mr. POOLE—If Mr. Fletcher would kindly add a reference to localities where

the different fossils could be found, strangers coming in could turn to the paper and

find where they could go at once, without turning to geological maps.

Mr. FLETCHER—The oversight arose from my following Robb's work. I

will sometime try to remedy the defect.

The CHAIRMAN— I would suggest that Mr. Fletcher amend that and say that

he will do it immediately.

"GOLD MINING IN NOVA SCOTIA—A REVIEW OF OPERATIONS IN THE VARIOUS

LOCALITIES."—DISCUSSION ON MR. RUTHERFoRD's PAPER.

The CHAIRMAN—I have been told [by one or two members to-day that they

would like to say something about that.

Mr. ANDREWS—One of the points raised was a comparison between the pro-

fits in mining in high and low ores. In my district of Stormont the returns given in

this paper for the period of from 1862 to 1871 for the average yield of gold per ton of

quartz was I oz. 6 dwts. and 12 grs. ; from 1871 to x88l, I oz. 5 dwts. 4 grs. ;
from

1881 to 1891, I oz. 7 dwts. and 15 grs. He also added an aggregate statement show-

ing the average yield over the entire period of 30 years in each locality. This state-

ment makes the average for Stormont I oz. 6 dwts. and 10 grs. Underneath his first

quotation of the first ten years he makes the average yield from all localities, i oz. i

dwt. and 14 grs., but continues to say, "now this must surely be considered a very

remunerative yield, and it calls for special attention in connection with the remarks

that occur in the reports of the Commissioner of Mines on the varying energy with

which mining was carried on, &c., &c." I take exception to that. In my district

the mines operated since 1891 have been low grade, from 5 to 9 dwt., yet to my ow^
knowledge there has been more money made in mining these low grade ores, tha

there was in all these years when the high grade ores were being mined- Later on

says: " One of the earliest references in this connection is made in the Chief Con
missioner's report for the year 1869 in which it is stated that a lode at Lawrencetov

that yielded 16 dwts. per ton was raised and crushed at a cost of $4.00.
" In other official reports it is stated that one lode at Tangier of mixed quartz and

slate could be raised and crushed at a cost of $2.50 per ton." It does not state that

it was ever raised for this sum. "And in another case a yield of gold of 4>^ dwts.

will pay all expenses. In another locality the cost is placed at from 8 to 12 dwts."

Then I see he goes outside of the province. "It is stated in the case of two gold

mines in .\uslralia, with reference to the cost, as it may be inferred from the payable

yield of gold, that at one of these, 2 dwts. 21 grs. per ton proved sufficient to pay the

proprietors ten per cent., and at the other the average yield in 1870 was only 4 dwts.

2o}{ grs., in connection with which it is remarked that the quantity of gold lost in the

early stages of gold mining in Nova Scotia sufficed in Australia under careful manage-

ment to give a fair profit to the adventurer." I find in going over some figures to-

night we at our own place have done better than that. Since the 9th of August to

the 1st of this month we have paid out $5,504.00 for mining, crrrying to mill, crush-

ing and placing the gold in the market at Halifax. W'e have milled 2,372 tons,

which make the actual cost delivered in Halifax $2.27 per ton.

Mr. POOLE—Does that include office expenses?

Mr. ANDREWS—Yes. It does not include anything for the falling off in value

of the machinery.

The CHAIRM.W—What was the size of the vein mined during that time?

Mr. ANDREWS—The narrowest part of the vein was seven to nine feet and it

runs up to twenty feet, .\verage seventeen feet. Nine tenths of everything mined

was sent to the mill. It was 120 to 125 feet below the surface.

The CHAIRMAN— I made some remarks at the time Mr. Rutherford read his

paper. Mr. Andrews' statement shows a most promising outlook for the gold mining

industry of Nova Scotia at the present time. Mr. Andrews is not the only man who
has succeeded in mining low grade ores successfully. There are two or three others

in the province, among them Ihe Antigonish mine at Country Harbour. I have one

case in mind where the quartz vein is only twelve inches and after allowing lor mining,

milling, insurance, taxes and 12 per cent, for depreciation the cost is less than $3.

Up to the period at which he has confined his figures that statement at the head of the

paper might be open to discussion, but in view of the figures given by Mr. Andrews

the answer must be " Yes, it is worth the candle."

I am sorry that Dr. Gilpin is not here. He would bear me out in saying that he

has not based his reasoning thoroughly on facts. There are several gentlemen who
would say that the figures given by Mr. Rutherford are not conclusive. It is open to

assail his argument because his premises are assailable. His criticism regarding the

tailings is entirely wrong in my opinon. I heard I would he hauled over the cr)als for

what I said as to the value of the sulphurets. I stated that in five districts in my
experience the value of these sulphurets would not exceed $20 per ton. I have only-

tested the tailings in one property in Cariboo. I would like to have additional infor-*

mation thrown on this subject.

Mr. STUART—What depth was this twelve inch vein ?

The chairman— Average depth 300 feet levels. The stopeing was done by

hand, drift by air drills. The cost of driving the levels ahead each month is included.

Mr. STUART—I would like to ask Mr. Andrews whether his mining was by hand

or power drills ?

Mr. ANDREWS—Hand drills were used in my case.

Mr. MASON— I have seen palpable gold in some tailings. It is impossible to

strike an average in tailings. Some of them have run two to three dwts. to the ton.

The CHAIRMAN—a point I desire to criticise in Mr. Rutherford's paper is

about the thirty per cent, waste. It is a very old story that every year we have from

one to twelve men coming into this province who have )ust the machine to take more

gold out of the tailings than nature put in them. Ifyou take Mr. Rutherford's figures of

eight dwts. obtained by milling you must assume 33 per cent, to have been lost.

The experience has been that there is no accumulation of tailings which will given

$4 to the ton. The average value of his gold is given at 15 dwts. That would make

the average value of tailings 7)4 dwts. That ought to prevent the patent process maa|

coming in here.

Mr. WILLIS—I was at Oxford three years and I made assays on every mill-rmi"

made in that time. The samples were taken every day once an hour. I tested these

tailings in all sorts of ways. I used to concentrate. They gave from two to three per

cent, m concentrates. These concentrates were worth seven to eight dollars.

The CH.\IRMAN—In Oldham the sulphuret assay in bulk averaged about

$75 per ton. At the same time in Waverly the average of the sulphurets was about

$8 per ton.

VOTE OF THANICS FOR COURTESIES DURING CAPE BRETON MEETING.

The following resolution was carried unanimously: " The hearty thanks of the

Mining Society of Nova Scotia are hereby tendered to the Dominion Coal Co., Ltd.,

and the General Mining .Association of London, for the courtesy extended in opening

their colliery and surface works to this Society and its fellow-guest, _ the General Min-

ing Association of the Province of Quebec, for visiting and inspection at the united

meeting held in Cape Breton last July ; and also to Messrs. MacKeen, Blakemore and

R. H. Brown, for their great personal kindness in attentions shown and hospitalities

extended to the visiting members and the ladies of their party ; and also to the presi-

dent and members of the Sydney Club, for courtesies extended."

The meeting then adjourned to the dining room, where an oyster dinner was

served ; after the'dinner the newly elected members were called upon and replied by

songs and speeches.

Advices respecting the Winnipeg coal market report that Souris coal continues to

meet with a good demand, and the new pit opened this fall is giving better satisfaction

than that supplied last winter. Prices delivered to consumers in Winnipeg are as

follQws :—Imported anthracite, $9 per ton for egg, stove or nut sizes ; western anthra-

cite, $8.50 per ton for stove and furnace size ;
Lethbridge bituminous, $7- 5° pe"" ton ;

Souris lignite, $4.25 delivered or $3.75 on cars here, and $1.50 to $1.75 on cars at

the mines.

The shipments of coal from the New Vancouver Coal Mining and Land Com'

pany's collieries for November were 21,579 tons.
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Mica: Its Uses, Mining and Trade in India.

By Em-.AR Thlrrston, Reporter on Economic Products to the Government of India.

In view of the importance of Canadian mica mining, the following excerpts from

a paper published by the Imperial Institute, (Indian Section, No. 19), will prove of

interest to our readers.

The somewhat exceptional nature of the petrological conditions necessary for the

formation of lart;e sheets of mica must always be a serious contributor to the irregtdarity

of its production, and make a local industry of a son.ewhat precarious nature. More-

over, large crystals, which have been formed under the most favorable conditions, may

for industrial purposes, be rendered useless by subsequent changes ; from the nature of

the mineral it is extremely liable to depreciation. The transparency, for example, is

sometimes wholly or partially destroyed by interlaminar inclusions or infiltrations of

other miueral substances. In the Nellore district, large sheets of muscovite, otherwise

devoid of flaw, are rendered almost useless on account of the included films of brown

and black material in bands cros.-ing one another at angles of 60°, like the dentritic

inclusions in the Pennsbury and New Providence (Pennsylvania) muscovite, which

Dana proved to be thin films of magnetite. Secondary decomposition by exposure to

weathering agents impairs the transparency of the crystals ; and being one of the weak-

est of rock-constituents, it suffers deformation from the slightest earth movements, and

thus becomes permanently disfigured by irregular crumplings, or by fractures along

the cleavage, and so-called "gliding-planes." On account of these circumstances

there i-s always a wide, and exceedingly variable, margin of waste in mica mining ; but

the percentage of rejected material is subject to such great local variations, that it is

imi)ossible to give an estimate of any value for a large country, or for any considerable

length of time in a limited area.

The minerals included by mineralogists in the group of Micas are frequently

known in commerce as ta/c—a. name now reserved fur the foliated variety of steatite, a

hydrous silicate of magnesia occurring in "micaceous" laminie and scales, which are .

flexible, bnt not elastic,- as is the ease with mica, and which dift'er from the latter

mineral also in possessing a soapy touch. This confusion between the two names

seems to have extended as far back at least as the i6th century, when Agricola, in an

appendix to his works (1546), speaks of ia/ci- and gli}niiier, (the name now used in

Genrrtiny for mica) in a nianner which showed that they were characterized by spark-

ling star-like appearances as seen in scattered flakes of either mineral. The word lalc

bsaid to beof .-Vrahic or of Moorish origin, and refers either to the glittering spangles,

or to the pheiion.ena of asterism, frequently displayed by micas (especially some

phlogopites) when a candle-flame is viewed through a sheet of the mineral ; and the

frequent use of the substance for windows before the invention of glass may have

facilitated the observation of this peculiar property. If this explanation be the true

one, then the mineralogist, not the merchant, is for once in error in so limiting the

definitions. But whoever may have been the original ofl'ender in introducing the not

unnatural confu.sion, we shall, for the sake of convenience, employ only the more

generally established name, mtca, for the minerals described in this hand-book.

USES OF MICA.

The peculiar physical properties of the micas have secured for these minerals very

widely extended uses in the arts—the size of the crystals, their highly perfect cleavage,

their flexibility and elasticity, transparency and athermancy, chemical stability and

imperfect powers of conducting electricity and properties which no other mineral can

combine, and which cannot be readily or cheaply imitated by artificial means.

Use in tViiidows and Lanterns : The earliest use of mica was probably in win-

dows and lanterns, and for some time the material was known as ]\Iuscovy glass

(Vitrurn Muscovitictim), the name muscovite being restricted to a special variety by

Prof. J. D. Dana in 1850. It was, however, subsequently replaced by the cheaper

artificial substance, gla.ss ; but in the early stages of glass manufacture, when the

processes for annealing plates had not been devised, mica was still retained for

use in places where the window would be subject to sudden shocks or violent

vibrations, as, for example, in the windows of men-o'-war, where the shocks of

artillery firing shattered the badly annealed glass. Since, however, the annealing of

glass has been brought to such perfection,' it has entii Jy replaced mica even for

this purpose. In lanterns mica has been replaced by glass and horn ; but in places

where there would be considerable risk attending a breakage, mica is still retained

to some extent for lantern uses.

Stoves: No artificial transparent substance has, hov\ever been devised to re-

place the mineral where high degrees, or sudden changes of temperature take

place. It has, therefore, considerable use in anthracite-stoves, where it is desirable

to obtain the cheerful glow of the fire without the direct heat. Its transparency is

little affected by the repeated and alternate heating and cooling, and it is not readily

attacked by the gases and vapors, although it does not so efi'ectually resist the attacks

of the gases from a bitununous coal, and is, moreover, so quickly blackened by the

soot, that it soon looses its transparency. Its use, therefore, is confined to anthracite

or to gas-asbestos stoves.

Lamp Chimneys : Chimneys for oil and gas lamps with round burners are some-

times made of mica, especially those outside drapers' show windows, where glass would

not stand rain-drop splashes and sudden changes of temperature, whilst a breakage

would involve considerable risk from fire.

Firescreens: In consequence of its transparency for light and its capacity for

radiant heat, we find mica employed as fire screens, in the peep holes of ftirnaces, and

as screens in the laboratory and workshop for observing the processes in a highly heated

furnace without suffering from the intense beat.

Electrical 4rpliances • Mica has been used for vibrating plates in the photophone,

Edis<jn has employed it also for vibrating plates in the telephone, and as a subslitiite for

gla-ss in the reflectors of electric lamps. By far the largest den^nd for this mineral

for electrical purposes obtains in America, the construction of dynamos and electric

motors finding an important use for it on account of its excellent insulating properties

and its elasticity; strips of various dimensions, but usually about one inch wide and

from four to eight inches long, being used. The main drawback to use of the mineral for

this purpose is its want of toughness. Perhaps one of the latest uses to which ground

mica has been applied is in the manufacture of the insulators on telegraph poles.

Ornamenial Uses : Probably the most extensive use of mica, at least in India, is

for ornamental purposes, either in its natural state or artifically colored. In the days

of ancient Rome the powdered material was scattered over the surfaces of the ampi-

theatre, to obtain a brilliant glistening effect. In India it is used at native festivals,

marriages and in the Mohonimedan maharam for processional ornaments as lamps and

tinsel decorations on banners, on fans, in temples, palaces, etc. The powder is used

for ornamental pottery, on curtains and cloths, in calico-printing and by the dhohi

(washerman) 10 give a sjiarkle to cloth, to which the fine particles easily adhere.

Colour-d micas have also been suggested as a substitute for coloured glass, but its use in

this direction n.ust be limited, and as the coloured micas contain larger proportions

of iron, they are more susceptable to destruction when exposed to the weather.

There seems no reason, however, why the quantities of amber-coloured biotites, as

well as the muscovites, with inclusion of magnetic oxide in regular patterns, should

not be so used in unexposed places. Natives in the Trichinopoly district of the Madras
Presidency, and elsewhere, sell large numbers of pictures and portraits painted on
mica sheets of various sizes. The writer is informed by the Collector of Trichonpoly

that the mica used in that district for painting pictures on, etc., is purchased by the

painters from the Marakoyers (class of Mussulmans) of Negapatam, who purchase

large quantities of mica every year from ships arriving there from Calcutta and other

sea-coast towns, for making the big taboots for the Kanthiri festival, and retail some
to the painters. Mention may be made of the use of mica for ornamental purposes

by the aborigines of Anierica, where it has been found in the graves of ancient tribes

of Indians, and in localities which would indicate a certain amount of commercial
intercourse amongst widely separated tribes, during, what has been called by an
American writer, prehistoric times, although it must be understood that the local in-

terpretation of that term does not necessarily imply anything very ancient.

Utilization of Mica lVas:e : The utilization of waste mica and clippings became
an important consideration in the latter development of the industry. There are a few

firms engaged in the grinding of njica waste, the products being sold in diflerent grades.

Some oi this is used as already indicated on wallpapers and for other decorative pur-

poses, some is used for steam and water valve seats ; the poorer qualities are sold for

mixing with fertilizers, for which purpose it is claimed to aid in the retention of

moisture. In con equence of this property also it has been used in an absorbent for

nitroglycerine in the manufacture of one of the forms of dynamite known as "rend
rock," or " mica powder." The poorer grades of pulverized mica are successfully

employed, when mixed with graphite or grease, as a lubricant lor carriage axles.

The substance recently named " micanite " by its inventors seems to add ancjther,

and perhaps, successful means for utilizing mica waste. The films of mica are cemented

together, and moulded to make sheets—plain or curved—tubes, and other forms for

electrical uses.

Under certain circumstances mica would be a convenient substitute for glass plates

or celluloid films in photography, if perfectly polished and even plates could be

obtained.

Used by Hindus tn Medicine : Finally amongst the many uses to which this

wonderful mineral has been applied, may be mentioned the use ot black mica by the

Hindus in medicine. According to the Sanskrit writers it is first purified by being

heated and washed in milk ; the plates are then separated and soaked in the juice ot

Ainaranlus polyganius. Linn, (tandiilia) and kaitjika for eight days. It is then re-

duced to powdei by being rubbed with paddy (rice) within a thick piece of cloth ; the

powder passes through the interstices of the fabric and is collected for use. In this

form it is called dhanpabhraka. It is further prepared for medicinal use by being

mixed with cow's urine and exposed to a high degree of heat for a hundred times.

The process is said to be sometimes repeated one thousand times. When this is the

case the preparation is called sahasra putita ablwa and is sold for as much as R8 per

tola. Mica thus prepared is a powder of a brick-dust colour, and saline earthy taste.

It is consitlered tonic and aplii odisiac, and is used in combination with iron in anaemia,

jaundice.? chronic diarrhoea and dysentery, chronic fever enlarged spleen, urinary

diseases, etc. Its efficacy is said to be increased by combination with iron. Dose :

grains six to twelve (U. C. Dutt, Mat. Med. of Hindus). Ainslie states that the

Vylians consider mica to have virtue in pulmonic affections, and a dark sort to be of

value in flux cases. He further mentions that the Chinese imagine it to have the

power of prolonging life. Although the effects obtained or imagined to be obtained,-

in these cases are more probably due to the substances administered with the mica, it

certainly possesses one property which cannot be claimed for all medicines— it is per-

fectly inert and harmless.

By-Products : Mica is invariably associated with feldspar crystals, and these have

very frequently undergone considerable decomposition by the action of percolating

atmospheric waters with the result that kaolin—often very pure— is produced and may
be washed out for use in pottery manufacture ; and, in fact, in .America the Indians in

the 17th century carried this mineral from the mountains of north-west Carolina to the

sea-board for exportation. It has been proposed to utilize the large quantities of

potash in the felspars sometimes associated with the mica for the manulacture of potash

salts ; but this is not likely to be practised in India or indeed anywhere whilst the

wonderful beds of soluble salts at -Stassfurt last.

INDIAN MINING AND TRADE.

Mica .seems to have been an article of commerce for several hundreds of years.

The aboriginal Indians of North America were apparently acquainted with the

mineral, and have left considerable traces of excavations made for raising it. It has

been connnonly found in the graves of Indians east of the Mississippi, and in localities

which show that a considerable amount of intercourse must have prevailed between

widely separated tribes.

In India, too, the natives have long applied n ica to industrial purposes, and have

mined it in large quantities, especially in Bengal. European methods are, of course,

now employed and need no special description. The methods formerly pursued by

the natives in the Behar district have been described by Captain W. S. Sherwill (1851)

as follows :

—

" A small and convenient hill having been chosen as the spot for commencing
operations upon, a party of the wild hill tribes, named Bandalhis, the members of

which party have freely propitiated the local tutelary god or goddess, both by sacrifice

and by getting very drunk, ascend to the top of the hill and commence sinking a series

of pits, the whole way down the profile of the hill, about three feet in diameter each,

and a few feet apart. These pits are not continued vertically downwards, but in a zig-

zag shape, but nevertheless not so much out of the vertical proper, as that a basket

containing the mineral cannot be hauled up from the bottom of the pit to the top ; the

zig-zag shape of the shaft being formed by sinking the shaft first inclining to the left a

few feet and then to the right a few feet, the head of each cut ot notch forming a

landing-place or step, and thus the necessity of ladders is obviated ; the projecting of

salient angles of the notches forming a perfect flight of steps from the top to the bot-

tom of the pits, which seldom reaches to a greater depth than 40 feet, when, darkness

interfering with the workman's progress, the pit is forsaken and another commenced
upon a few feet further down the hill. A slight frame-work of faggots, cut from the

neighboring trees, is placed over the mouth of each pit, upon which a man sits, waiting

till the signal from
, below is given to haul up the basket containing the mica and rub-

bish which has been dug from the sides of the pit by the aid of a rude pick. On
arrival at the surface the good and bad materials are separated ; the earth and rubbish

are shot down the precipitous side of the hill ; the good mica, which arrives at the

surface of the pit in ragged masses about i foot 6 inches in length, 6 inches broad and

3 inches in thickness, after having its ragged edges trimmed off with a reaping-hook-

looking instrument, is placed by itself in a heap, and the bad or refuse, that is the

softer kind, is also placed aside in a heap by itself.

"The. mica reaches the surface in three different states, viz. : the good, hard and
serviceable mineral ; the soft, wet aod flimsy mineral ; and the chipped and powdered
mineral.
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" The tests as to whether the mica is good for anything, or whether, as the natives

say, ' it is alive,' are its firmness, specific gravity, and the power of reflecting the

countenance free of contortions ; the latter test, I imagine, showing the perfect paral-

lelism of its ind.vidu.il plates, and consequent likelihood to split well ; the heavier the

mineral and the more perfect the reflection, the more valuable is the mineral considered ;

all the plates not standing the necessary test, are of a soft and flimsy nature, without

any of the brilliant sparkle of the better sort ; the natives call this the ' dead mica,'

and it appears to be in a slate of decay.

"The mines are worked by Mahajans or native merchants, who reside at Patna
and depute agents to the spot to superintend the mining. The excavators or miners

are Bandathis or inhabitants of the hills, a race allied to the Kols, Bheels and Son-

thals ; they are a wild-looking set of demi-savages, slightly clad, the fore part of their

head shaved, the rest of their hair standing up in wild curls ; they have the high cheek

bones, thick lips and small eyes of the Vindhyan races
;
they are also a hard-working

and merry race. The miners receive as monthly wages one maund (80 lb.) of rice,

and a piece of cloth, the whole valued at two rupees.

"The mines are worked during the months of January, February and March only
;

for during the hot months, or from the latter end of March to June, the great heat

dries up all the water for many miles around the mines, and during the rainy season

the pits fill with water ; and subsequent to the rains the unhealthiness of ihe dense

miasmatic iungles in the neighborhood prevent the work commencing before January.
" During the three working months about 400 maunds or 14 tons of mica, yielding

upon calculation 20,000,000 transparent plates of mica, each plate being about nine inches

square, are conveyed away to Patna upon bullocks, the whole being valued at R4,ooo
{;i^40o). To obtain larger plates than are generally exported does not seem to be an
object with the agents, who by their constantly urging the miners to wrench out the

mica from its matrix, whether in large or small pieces, cause about three times the

amount of mica actually carried away to be destroyed in the mines. The head Band-
hati assured me that, were time allowed him, he could produce plates of almost any
size.

" The largest plates are dug from the Deilwar mine where the miners have hit

upon a seam of mica, running along the base of one of the small hillocks ; it is thus

worked in the open air only a few feet from the level of the country ; this seam, how-
ever, will be soon iost as the half wild miners have no idea of propping the roof of a

mine, which must very soon fall in by its own weight." (Journ. As. Soc. Reng. , Vol. xx.,

(1851), pp. 296-298).

In describing the mines of North Ilazaribagh in 1873, Mr. Mallet gave an ac-

count of the sampling of mica into different grades and qualities as follows :
—

" The plates of mica are generally brought to the miners' village, and there after

being slightly trimmed with grass-cutting knives (which are not particularly adapted
to the purpose, but are probably the only ones the people are able to purchase), they

are sorted into different heaps according to quality and size. The quality depends on
the mineral being in a perfectly unaltered condition, its transparency and freedom
from cloudiness caused by internal foreign matter, the absence of minor cleavages
which render it liable to split into ribbons and triangles, and the planeness of its

fissile surfaces. .Six kinds are recognized according to the size of the plates, viz :
-

1st. Sanjhla. 3rd. Rasi. 5th. Urtha.
2nd. Manjhla. 4th. Karra. 6th. Admalla.

"Some of the miners intercalate failurtha he\.vite:i\uriha and admalla, and speak
of another size, barka, still larger than admalla. All these terms are used rather
vaguely in respect to the absolute size of the plates indicated thereby. At Dhab and
Jamtara I induced the miners to separate a quantity of the mica into different grades,
and measured an average specimen of each, with the following results :

—

Dhab. Jamtara.

Sanjhla 3"x 4" 4" x 3"
Manjhla 7x5 5^4
Rasi 9x6 6x5
Karra 12 X9 8 x6

" The above four sizes include the greater portion of the mica found, it being only
in the best mines that ztnha and admalla are procurable.

"The mica is sold by the load, which is built up of plates either into one
frustrum of a cone and carried on ihe head, after being bound together with cord, or
into two such, and carried in a hanghi. A load equals 6 pase. is, one paseri being
equal to 5 kacha seeis of 12 chataks each, or to 3^ paka seers of 16 chataks ; the
load, therefore, being 22^ ':eers /a/'<z, or 46 lb. avoirdupois. The miners informed
me the price paid them by the maliajan were as follows :

—
Sanjhla , 3 annas, per load
Manjhla 5 " "

Rasi 7 " "

Karra 12 " "

Urtha 2 to 6 rupees "

Admalla 4 to 9 " "

The selling prices being about double the above." (Records, Geol. Surv. Ind., Vol.
vii. )i873), P- 42).

Dressing Mica : Under the present system of working, the blocks of mica raised
from the mine are cleaned of all extraneous matter, such as quarlz and felspar, in the
stripping room, and when split, either for convenience of size or for the removal of
material included along the cleavage-planes, the sheets are sent to be "scribed," and
afterwards cut with a pair of shears into rectangular shapes along the scribing.
Sheets, tin, zinc or iron, are used as patterns in scribing ; and the natives after a little

training become quite expert in selecting the size and shape of pattern which will
give the maximum area of clear mica in the rough sheet.

Yield of Marketable Mica The yield of marketable mica will naturally be very
variable. In the Inikurti mine of the Nellore district, Mr. Sargent sent to the market
23 per cent, of the rough block mica raised from the mine. In the American mines
10 to 12 per cent, seems to be the average yield, whilst 5 per cent, is considered in-
ferior and 33 per cent, exceptionally high. In one case, however, as much as 75 per
cent, of marketable mica was turned out.

Prices of Different Qualities : Large quantities of ruby-coloured muscovite are
still exported from Bengal to England and America, the former being the principal
market for the rest of Europe. The prices of this mica range from R8 to R400 per
maund of 80 pounds ; and according to the late Mr. E. T. Hollingsworth, who ex-
ported large quantities from Calcutta, the average price of rectangular pieces may be
set at R20 per .square inch per maund. Thus plates 6 x 6 in. of best quality would
bring 36 x 20, or R720 per maund, or lis. 3d. per pound at 1-3 exchange. I find
from data kindly supplied me by Mr. Sargent who has worked the Nellore mines so
successfully, that as much as 14 or 15 shillings a pound has been obtained for large
plates, whilst plates 2^ inches square will bring only a few pence per pound, and up
to 20 square inches at least long rectangles brought better prices on the average than
squares of the same area. The demand for lower grades is at present somewhat dull
owing to the quantities of small plates which have been turned out of the Canadian

mines. The American prices are stated to vary from 5d. to 24s. per pound and
averaging about 7s. Whilst the price increases in such rapid ratio with the area of
the plates for the smaller sizes, the ratio does not seem to be preserved for plates larger

than about 6x8 inches owing to the few uses to which very large plates of mica are
put. Some very large plates, have however, been turned out of the Indian mines.
In a recent consigment of ruby-coloured mica from Calcutta there were sheets measur-
ing 9 X 32^, 10 X 2g}4, 11)4 X 27 and 12 x 23^^ inches respectively.

Very different rentals are paid for the mines. In the Hazaribagh district they
vary from R8 to Rl,ooo, but probably average about R200 to R300.

Rentals of Mines : In the Nellore district (.Madras Presidency) land has been
put up to auction with the result that at Utkur in .September, 1888, a piece measuring
5 acres was leased for R75 per annum, whilst in April, 1889, Mr. Lonsdale obtained
10 acres for an annual rental of R250, but the lease was afterwards cancelled on his

own application and a portion of this, which was afterwards rented to Mr. Sargent for

R50 per annum, has since turned out to be a most successful mine. The mine which
was sold in 1888 for R75, having yielded good mica and the lessor having been
credited with having made larger profits there was undue competition when the term
of lease expired in November, 1890. It was put up to auction and fetched as much
as R3,oo5 as a yearly rental, but the mine .soon after stopped work, and the purchaser
has applied for a cancelment of the lease. Other speculators have also taken up land
in apparently the same indiscriminate manner, and have been subsequently compelled
to abandon operations. There is no reason, however, why still larger quantities of
mica should not be obtained in Nellore, Mysore, the Wynad and Travancore, whilst
the Bengal mines are still most decidedly successful.

Trade : The following statement shows the exports of mica from British India
to foreign countries since 1886, so far as official statistics are available. It will be
seen that the United States have been the principal consumers, and this agrees with
the statistics of imports given in the official reports of that country, in which it will be
noticed that, coincident with a falling off of production from the North Carolina de-

posits, there has been an increase in the quantity of imported mica, and a decided in-

crease in the quantity exported from India. From Bengal alone Mr. Hollingsworth
estimated an output this year of about 500 tons, which is about one and a-half times
the total production of North Carolina from 1868 to 1887, and more than 15 times the
amount raised in the United States in 1887 (vide " Mineral Resources of the United
States," 1887). India is, therefore, the principal producer in the world, and may
thus be able to fix the prices of an article for which there is a great and steadily in-

creasing demand. This fact should be an encouragement to further exploration
amongst our crystalline rocks.

STATEMENT SHOWING THE EXPORTS OF MICA FROM BRITISH INDIA TO FORe'igN
COUNTRIES IN EACH OF THE FIVE YEARS FROM 1886-87 TO 189O-9I,

AND IN THE NINE MONTHS ENDING DECEMBER, 189I, SO
FAR AS OFFICIAL STATISTICS ARE AVAILABLE.
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The Ross Rock Drill.*

By J. Macewan Ross.

The Ross rock drill is a departure in principle and design from the ordinary rock
drills at present in use.

An American publication states that the " percussive rock drill has been invented
and developed within the latter half century." It also also goes on to say that " it is

distinctly an American invention, though claims are sometimes made that it had its origin

in France and Germany. Rock excavations were carried on even before the discovery
of America, and it is easy to understand that those who were engaged in removing
rock would look for some means by which a hole might be drilled with greater rapid-

ity than by striking a piece of steel with a hammer.
In 1683, a drop drilling machine was used in Germany, and " with ten blows it

would sink a hole 1)4 inches deep and about 3 inches in diameter."
Mr. G. G. Andre states concisely the requirements of a good rock drill as

follows :—

t

1. A machine rock drill shall be simple in construction and strong in every part.

2. It shall consist of few parts, and especially of few moving parts.

3. It shall be as light in weight as it can be made, consistent with the first

condition.

4. It shall occupy but little space.

5. The striking part shall be relatively of great weight, and it shall strike the
rock directly.

6. No other part than the piston shall be exposed to violent shocks.

7. The piston shall be capable of working with a variable length of stroke.

8. The sudden removal of the resistance shall not be liable to cause injury to any
part.

9. The rotary motion of the drill shall take place automatically.

10. The feed, if automatic, shall be regulated by the advance of the piston at each
stroke.

11. The machine shall be capable of working with a moderate degree of pressure.

12 It shall be capable of being readily taken to pieces.

Mr. J. J. Couch, of Philadelphia, invented, in 1849, ^ percussion drill embodying
some of these features. Later in the same year Mr. Joseph W. Fowle, of Boston,
invented a drill in which the drilling-tool was attached directly to the machine, or

* Transactions Mining Institute of Scotland.
tA Practical Treatise on Coal Mining, 1879, page 148.
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was a continuation of the piston rod. Subsequently, Mr. Charles Burleigh constructed

a drill embodying important improvements on the Fowle drill. Since then, Messrs.

Ingersoll, Wood, Irithens and Sergeant have brought the rock drill more nearly to the

requirements stated by Mr. G. G. Andre.
.\11 the early drills were what are now known as "tappet drills," that is, the

movement of the valve was ettected by tap|)ets projecting into the cylinder, and struck

or moved by the piston. This was the principle of the valve movement of the first

Ingersoll rock drill, and Mr. J. C. Githens perfected the tappet movement, as em-
bodied in the little giant rock drill.

The tappet construction, however, does not fulfil one of the most important con-

ditions of a perfect rock drill, as a part other than the piston is exposed to violent

shocks. Mr. Henry C. Sergeant made the first departure from tappet moved rock

drills in 1873, when he constructed the Ingersoll eclipse rock drill, which, with a few
alterations, is now known as the Ingersoll rock drill. He has since designed a new
valve motion and a new rotating device embodying them in what is known as the

Sargeant rock drill. The valve motion of the Sergeant rock drill is similar to that

of the Ingersoll, with the addition of an auxiliary valve introduced between the main
valve and the piston, by means of which the valve movement is made more
positive.

All the rock drills referred to work on the same principle —that is, they have the

drill attached to the piston, so that each upward stroke of the piston lifts the drill

and the downward stroke brings the cutting edge of the drill into violent contact with

the rock to be bored. This action entails great shock and vibration on the framing and
workiiig parts of the tool, necessitating great strength of construction and consequent
heavy weight.

The diamond drill works on a different principle : the drill is revolved, a steady
pressure is brought to bear upon it, and thus by the abrasion of the diamond surfaces

upon the rock, a hole is rapidly l)ored.

The Ross rock drill combines the two principles— for while the piston reciprocates

with a short stroke and at a high speed, the drill is always kept to its work at a uni-

form and carelully regulated pressure.

The casing A is bored anil fitted with a phosphor bronze liner B, forming the

cylinder, in which the piston works. On the outside of the bronze liner rings are

cast, so as to leave annular spaces between them and the outer casing. These spaces
are divided into inlet and exhaust passage- for the working fluid, by suitable pro-

jections cast on the out.side of the liner, and turned to fit the casing. Communication
between these passages and the interior of the liner is effected by several admission

ports C, and exhaust ports D, formed in the liner, and so placed that the piston, in its

reciprocating movement, operates as a self acting valve, automatically admitting and
exhausting the working fluid. The piston E is a solid forging, turned and ground
into the cylinder so as to work freely. It is 5 inches in length, and 2}i inches in

diameter, and is slightly reduced at the centre where the actuating fluid is introduced
into the cylinder. The piston weighs 45^ lbs., and is the only working part in the

tool.

The principle upon which the tool works is simple. The piston is reduced in

diameter at the centre, leaving a collar at each end. The inside edges of these

collars form the cut-oflT edges, while the outside edges govern the exhaust ports.

As soon as the compressed air is turned on, the piston reciprocates with great

velocity, and is cushioned at the back end of the cylinder.

The piston at each stroke strikes a centrepiece fitted into the nose of the tool,

and through this the blows are conveyed to the end of the steel drill. The collar on
the centrepiece bears a phosphor bronze thimble, and takes up the pressure given by
the automatic feed. The collar also acts as a guage, and keeps the centrepiece at a
fixed distance from the striking end of the piston.

There is a ram attachud to the back end of the cylinder, fitted with a piston

working in the automatic feed cylinder. This cylinder is connected to the framing by
2 clamps, which are Iwred to fit the standard and the feed cylinder, and this forms a
perfect universal joint. The clamp has an open jaw, fitted with a bolt and nut by
means of which the feed cylinder may be fixed in any position.

As soon as the thumb cock is turned on, the piston immediately gels into rapid

motion, and simultaneously the air finds it way by a small channel to the outer end of

the plunger, thereby pressing the drill up to its. work with a steady and unvarying
pressure. All that the attenrlant has to do is to turn the hand wheel steadily and
somewhat quickly. When the drill has penetrated to a depth of 18 inches, the

plunger in the feed cylinder having travelled out that distance, the attendant slackens

the clamp a little, pushes forward the feed cylinder till its outer end is near the clamp
fixes it by a turn of the nut, and the drill is ready for another length of 18 inches of
travel.

It will be seen that holes 3 feet in depth can be bored by this rock drill with one
length of drill, and without shifting the framing in any way. The drill is clamped to

the combined tripod and stretcher-bar by a single bolt. One turn of this bolt enaliles

the workman to raise or lower the rock drill, or to swivel it in any direction.

The top screw and nut enable the frame to be used as a stretcher bar where the

roof of a tunnel or the side walls afford support. In such cases the back stay can, of
course, be disconected and laid aside.

The advantages claimed for the Ross rock drill are : a combination of efficiency,

with lightness and strength of construction. The total weight of this rock drill

mounted on the compound tripod and stretcher bar is 190 pounds, (ireat weight in

the different parts is unnecessary, from the fact that the work done does not depend
upon heavy blows being struck, as in the case of the ordinary rock drill, but upon a
multiplicity of light blows being given by a light piston travelling with great velocity.

The piston being the only moving part in the tool, liability to fracture and derange-
ment is reduced to a minimum.

In rock drills made on the ordinary principle, the piston and piston rod are

actuated in their reciprocating motion by a separate valve, which very much increases
the wear and tear of the tool. The different parts of the Ross rock drill are of light

weight, and are easily put together ; it is exceedingly portable, and the heavy weights
attached to the tripod, necessary in other types of rock drills, are entirely dispensed
•with.

The Ross rock drill has been thoroughly tested on a variety of rocks. With an
air-pressure of 60 pounds per square inch, the 2}4 inches rock drill will bore holes,

-1 X inches in diameter, in the hardest whinstone, at the rate of about 4 inches per

minute ; and in ordinary sandstone at the rate of 15 to 20 inches per minute.
Mr. ROSS, in reply to questions, said that the drill was always pressed against the

rock by the automatic feed The drill readily cleared itself, and was not liable to

heat. It had been tried in every kind of rock, with thoroughly satisfactory results.

Sandstone could be drilled at the rate of 20 inches per minute, and the hardest whin-
•stone at the rate of 5 inches per minute.

Mr. W. ARCHIBALD (Cambuslang) said that the mechanism seemed similar

to that of the Harrison coal-cutting machine, which proved a regular nuisance.

Mr. HOWIE (Larkhall) said that with drills on the Harrison principle the great

difficulty and drawback was the back stroke, but this drill was entirely different.

There was no doubt that the want of an automatic feed was a drawback.
Mr. ROS.S said that the drill described in his paper was an entirely distinct

from the Harrison machine.

DOMINION GOAL CO.

A New Record for Canada—One Million Dollars Spent on

Improvements and Close Upon a Million Tons
Shipped in the Twelve Months.

Those people, and they were not a few, who ventured to predict that the Ameri-
can .Syndicate had only liought up the Cape Breton mines for the purpose of closing

them in the interests of American collieries, must by this time be convinced that their

conclusions were, to say the least of it, premature, and they would do well in the

future to act upon Mark Twain's advice :
" Never prophesy unless you know."

There were a few superficial observers who considered that the first year's operations

of the company lent colour to such a supposition, and not a few ran about exclaiming

"There, we told you so, the Emery & Gardner mines are already closed, and others

are sure to follow ;" but what the critics failed to see, is, at the end of the second year,

perfectly obvious to the most casual observer, i.e., that the company were pursuing a

wise and carefully considered policy in lopping off the unprofitable branches of their

concern and consolidating the whole upon a firm and reliable basis. The record of

the present year shows the first fruits of this sagacious policy in a development of the

best U'.ines, a largely increased output from the whole, and a provision of the most
modern and approved appliances for transporting, handling and shipping the coal. In

view of the result already achieved it is a tolerably safe prediction that, in a few years,

this company will so have developed its most profitable mines, and, so thoroughly

established its markets, as to have rendered itself tolerably independent of all compe-
tition, and one of the strongest and best paying concerns on this side of the Atlantic.

This opinion is based upon a thorough knowledge of the enormous mineral resources

of the company, and their advantageous position for economical working
;
together

with an appreciation of the vigorous and intelligent manner in which the whole busi-

ness of the concern is being established. And although it is no doubt a disappoint-

ment to find a 4.0% tariff against them upon coal exported to the United States, we
venture to think that in view of the foregoing considerations even this will not prove

an insuperable barrier to a large business with the New England States ; and if in

addition it should be found practicable to open up a trade with the West Indies and
South .\merica, there would be sufficient scope for a still greater development than has

yet been contemplated. In this connection we are pleased to note that the company
has recognized that, in the probable absence of any considerable quantity of back

freight, the only hope for this class of trade lies in cheap transport, and they have con-

tracted for several large vessels of the " turret " type, carrying 4,000 to 5,000 tons

each, which should enable them to carry coal to the River Platte at about $2 a ton.

Their enterprise in this respect and in the opening up of a winter port at Louisburg, of

which more anon, are worthy of the highest commendation, and deserve the success

which they seek. These general observations are forced from us by noting the details

of the year's work, which we are able to give below, and which we hope to be able to

supplement in our next issue with similar details of the work done in the railway and
shipping departments. We may say, just as we are going to press, the information

reaches us that the total amount of coal hoisted for the year exceeds 1,000,000 tons,

and the quantity shipped is about 930,000, representing an increase on the year of

200,000 tons, or 27%.

Caledonia Colliery.

The largest outlay has been at the important Caledonia mine, which has been

almost revolutionized, and is now the best equipped mine which the Company pos-

sesses. The following are the additions this year :
—

Chimney stack erected 125 ft. high, with 6 ft. flue.

Three Kabcock & Wilcox boilers of 200 h.p. each.

One Rand compressor, capable of driving 50 coal cutting machines, working at

80 lbs. pressure.

One pair of hoisting engines, 20 in. double cylinder, 3 ft. 6 in. stroke, 5 ft. drum,

to replace a smaller pair.

One iron bank-head and pit frame, covered in with corrugated iron sheets.

Two self-dumping cages.

New screening apparatus.

3,000 ft. of additional railway sidings on surface.

Additional shaft for raising and lowering workmen, 1 1 x 8 ft.

Endless haulage for operating the west level ;
capable of hauling 1,000 tons per

day if required. This re-opens an old district which has been standing for some years,

and which is expected to yield a large output of coal next season.

The west levels have been driven in by Stanley headers, about 900 ft. each up to

date. The east deep has been carried down about 600 ft., and levels driven to the

south 700 ft. and to the north 1,000 ft.—the latter connecting with the south level

from the west deep. This has opened up two new districts equal to about 50 rooms.

It is in these districts that the Ingersoll coal cutters are working.

A pipe line has been constructed from the compressor on the surface to the bottom

of the east deep, and into these two latter levels, supplying the coal cutters with air.

A pipe line has also been laid to the back of the west levels a distance of nearly

3,000 ft. to drive the Stanleys. This will subsequently be used for coal cutting.

A large steam pump has been put in at the bottom of the shaft to raise the water

to the surface, in lieu of the old lifts.

The two bank heads from east and west deeps, and the approach to the shaft are

being regraded and enlarged.

JVo/e .---The output from Caledonia mine was restricted to very little for the first

few months of the season owing to the new machinery not having been completed.

Since then, however, a larger tonage has been raised than in previous years.

A concrete compressor house has also been erected.

Little Glace Bay Colliery.

Two multitubular boilers have been set up on the Jeffrey system to supply steam

for driving air machinery.

One Rand air compressor has been erected which is working 12 coal cutters.

A pipe line has been laid from this compressor down the deep, and into the

north and south levels.

A new pump has been fixed at the bottom of the deep, which is raising the water

to the pumping shaft. This supersedes the old system of hauling it with tanks.

A hauling engine 18" x 36" has been erected on the surface for the purpose of

working endless haulage below ground. And this system has been laid along the

shaft level to the north, a distance of 3,000 ft. This level has been widened and a

double road constructed the whole distance.

A concrete engine and compressor house has been commenced.
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International Colliery.

New engine and boiler house has been erected.

A chimney stack loo ft. high with 6 ft. flue has been erected.

Two Lancashire boilers 30 ft. x 7 ft. are ordered for erection at this mine.

Also one hauling engine 18" x 36" to drive endless haulage, which it is intended

to introduce here during the coming season.

Old Bridgeport Colliery.

One additional Ingersoll air compressor has been laid down, and pipe line con-

structed along the shaft level into the Reserve mine, from which air is taken to drive

Ingersoll air cutting coal machines in Old Bridgeport mine and two Stanley headers in

the new deeps.

New bank head and pit frame have been erected, and new screening machiuery

put in operation.

Self dumping cages have been introduced.

A new pair of hoisting engines l^yi" double cylinders have been erected.

Two additional multitubular boilers.

Reservoir constructed and pipe line laid to supply water for steam purposes.

Hauling engine placed in the mine, and tail rope haulage laid down from the

shaft to the extremity of the main level towards Reserve mine.

Two new deeps have been driven down by the Stanley headers, a distance of

about 700 ft. This will open up a new district.

A connection has been made with the Reserve mine, which is now drained

through the old Bridgeport sea level.

Reserve Colliery.

The French slope has been widened and a double track laid from surface to face,

a distance of 4,000 ft. Endless haulage has been put in, the motive power being

supplied by the hoisting engine previously used.

A Jibtrict has been opened up on the main slope, yielding a greatly increased

tonnage. By this means the total output of the mine has reached about 1,300 tons

per day during the shipping season.

Cowrie Colliery.

One additional air compressor has been erected and a pipe line laid down the

deep and along the north level, to supply air for coal cutting machinery ; also for pump-

ing and hauling.

One tail rope hauling engine has been fixed in the south level, and is hauling the

whole of the coal from this district.

A Mitchell long-wall undercutter has been placed in the north level, and is cutting

nearly 1,000 tons of coal per week. This north district is a new one, and has been

opened entirely this year.

The levels have been driven about 1,000 ft. from the deep, and the whole of this

district is being worked on the long-wall system. All the coal is extracted and the

roads are protected by substantial cogging, which is constructed from the fallen roof.

A new pound room has been driven at the foot of slope ; also a new water way

from the same in a direct line to the pumping shaft.

A range of pipe has been laid from the pump through this new road and the old

road abandoned.
A new pipe-way has been constructed on the surface from Sand lake to Gowrie

mine, which will yield a permanent supply of water for steam purposes ; distance

about 3,500 ft.

Victoria Colliery.

Two new cylinders have been put in, 26 in. diam., in lieu of 24 in. previously

used.

The centre slope has been enlarged and driven down about 300 ft. and a double

track laid throughout. This has been connected by new levels with the west deep.

The latter has been abandoned and the whole of the coal west of the centre slope is

now hauled from the latter point.

The water has been pumped out of the district which was flooded three years ago,

and the output raised to 700 tons per day.

A boie-hole 8 inches in diameter is being put down from the surface lo the pump
room for the purpose of pumping water vertically.

Two new multitubular boilers have been erected on the surface, and the bank-

head has been regraded and improved.

Dominion No. i Colliery.

The whole of the work here, except a small portion of the sinking, has been
done this year.

A shaft 24 ft. X 10 ft. 6 in. has been sunk through the Phalen seam, a depth of

about 150 ft.

Large and expensive plant is being erected, consisting of two Ingersoll air com-
pressors.

A pair of 20" x 54" hoisting engines.

A pair of 18" x 36" hauling engines for endless haulage.

Three Babcock boilers 200 h.p. each.

One 12 ft. diam. Murphy fan, driven with 6 ft. flue, has been completed.

All the permanent erections are of brick.

. Railway sidings have been constructed.

An air shaft 10 ft. in diameter has been sunk.

And below ground over 5,000 ft. of deep and level work have been driven.

Steam pump has been placed below, which is raising water to the surface.

A pipe line has been constructed from Old Bridgeport mine to supply water.

Upwards of 70 miners' houses and a large boarding house have been built adjacent

to this mine.

At Caledonia, Glace Bay and Internaiional Mines :— Fifty to sixty other miners'

houses have been erected, also new oflices, machine and engine shops, roundhouse,

warehouse and other buildings, have been erected at Glace Bay.
Caledonia, postcript

:

—A new long-wall undercutter has recently been started,

which has given very satisfactory results, having undercut 500 lifieal ft. of coal 3 ft.

under, in one working day.

Shipments.

We append herewith the total shipments (approximated) of coal for the year

and are able to state that, if trade admits of it, the output for the next season will be

consideraljly in excess of that for 1894 ; and during the winter every preparation will

be made to this end.

Caledonia
Glace Bay
Gowrie
Dominion No. :

International

Old Bridgeport

Reserve
Victoria

Mine 119,195 tons.

138,417
"

127,782 "

32,840
"

129,324
"

54,185
"

208,071 "

118,429 "

928,243 tons.

In addition to extensive outlays on mechanical appliances at nearly all the col-

lieries now being operated, the company has commenced to re-open the celebrated-

Hub seam of coal, which is one of the finest in their property, and was formerly

owned by the Little Glace Bay Mining Co. Operations are being carried on day and
night, and it is hoped that this mine will be ready to ship coal by the opening of
navigation next spring. By that time also, the new Dominion No. I mine will be
ready to deliver something like 1,000 tons of coal per day. And the company's ar-

rangements for transporting coal to Louisburg, as well as their new pier at the latter

place, and their crane and bucket arrangements at the International Pier will be com-
pleted. We have only to say at the close of this article that, a company which has

developed the mineral resources of Cape Breton in the short period of two years, loan
almost unprecedented extent, and which has expended on the spot upwards of

$1,000,000 in that time, has more than justified its existence as a bona fide com-
mercial undertakirlg, and has given hostages for the due fulfilment of its many obli-

gations, which should be satisfactory to the most exacting critic.

COMPANIES.
( Continued fro7n page 24^.

)

East Waverly Tunnel Co.—The management of this company, operating the

Laidlaw's Hill gold mines, at Waverly, N.S., write :
" It was intended this year to

erect a steam crushing plant, but in January an extensive water privilege was secured,

and the summer was devoted to developing this and bringing it to the mine. As a
consequence but a limited force was employed in the mine driving levels and upraises,

the combined length of all these aggregating about half a mile. In consequence of

the peculiar folding of the vein which still continues, the ore fills a space of from 2

to 3 and frequently 4 ft. thick in the belt. About 500 tons are piled outside and several

thousands of tons are stripped standing in the mine. A new plant will therefore be

put in the ensuing spring.

Horsefly Hydraulic Mining; Co.— The clean up of this company's mine in

Cariboo, B.C., for the season just closed was $26,000 net. This is the bonanza pro-

perty from which great things are expected next year.

Texada Lime Co.-
a little over 4,000 bbls.

-Owing to general depression the output for 1894 was only

General Mining Association of London, Ltd. —The output from this com-
pany's old Sydney colliery, not quite completed for the year, may be put down at

250,000 tons. 466 persons employed below ground and 220 above ground. Little-

addition has been made to the works during the year. A Fairbanks 20-ton track

weighing scales, a new locomotive built by the Baldwin Locomotive works at Phila-

delphia, and 21 new coal cars of 6 tons capacity, built by Rhodes, Curry & Co., of
Amherst, N.S., were added to the plant. There was also imported a ventilating fan

of the Murphy pattern, 10 ft. diameter, built by the M. C. Bullock Mfg. Co. of Chi-

cago. Early in the season extensive repairs were made to the Comp..ny's Western
shipping pier at North Sydney.

Whitewater Mining Co.—No work was done on this company's gold preperty

in the West Kootenay district, B.C. It is now under bond to a Duluth syndicate for

$71,500.

General Phosphate Corporation, Ltd.—In connection with the General

Phosphate Corporation, Ltd., now in liquidation, an application was recently made for a
public examination of the directors. Mr. Justice Vaughen Williams refused to grant the

application, on the ground that a public examination was not justifiable, unless the report

of the official receiver showed actual fraud, and the report in this case did not go that far.

The Court of Appeals has just upheld the riginal judgment, but has given leave for a

last and final appeal to the highest English tribunal, namely, the House of Lords.

The decision was received favorably.

Mooseland Gold Mining Company, Ltd.—This company, operating in the

Tangier district, N.S., is building a new lO-stamp mill, with all the latest improve-

ments, to be in operation before February next.

Van Winkle Consolidated Hydraulic Mining Co., Ltd.—On account of

water supply suddenly failing, this company was only able to pipe 3 months when
gold to the value of $4,489.77 was taken out. The main sluice is now 1 1 76 feet long

and is within 250 ft. of the second bench where, judging by careful prospecting, it is ex-

pected to get the rich pay. When up to this bench the company will have a face o^

96 ft. in height of gravel, and having two No. 6 monitors and the requisite pipe in

place, a very large quantity of gravel should be put through next season. The pro-

perty is at Lyiton, B.C.

The Cariboo Hydraulic Mining Co., Ltd.—This company's claim is situate

on the left bank of the South Forks of Quesnelle River, about four miles above the

Forks of Quesnelle. It comprises about 500 acres held under title acquired by
private charter from the legislature of B. C. The ditch now under construction, will

when completed, be about 17 miles long with a capacity of 4,000 n'iner's inches, and
will operate from two to four monitors. 160 persons were employed during the past

season.

Horsefly Hydraulic Mining Co., Ltd.—This company has brought water a

distance of nine miles through a very difficult country for ditching, having in several

places to convey the water across the depressions in pipes for several thousands of feet

at a time. The ditch has a capacity of from 3,000 to 4,000 miner's inches of water,

and they use from two to four monitors of large size. The works were completed and
in full running order by the end of this season when very satisfactory results were -

obtained.
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On the Origin of Gold Nuggets.

By A. LivERSiDGE, M. A., F. R. S.'

(Professor . f Chemistrj- in the University of Sydney.)

From lime to time various theories have been put forth to account for the exist-

ence of alluvial gold and nuggets, i.e., other than the old and generally accepted one,

viz., that such gold has been derived or set free from mineral veins and rocks by the

ordinary processes of disintegration and denudation.

The one tirst propounded by Mr. A. K. C. Selwyn, C. M. G., F, R. S., when
Government Geologist to N'ictoria, has always interested me, and within the last two
years I have been able to make some experiments bearing upon the matter, V)ut before

stating the results I will refer briefly to some of the theories above referred to.

Simpson Davison advanced a theory (" The Discovery and Geognosy of Gold
Deposits in Australia," p. 132, London, i860), "that alluvial or placer deposit gold

has been distributed and deposited horizontally by means of an igneous liquid or per-

ishable lava, and that quartz veins as well as some other dykes traversing constants

had been the fissures of discharge,—the only unchanged existing solid remains of the

ejected matter being gold, quartz and some few other minerals besides clays and fer-

ruginous earth ;
" he advanced the theory because alluvial or placer deposit gold has

often a fused appearance, and the metallic grains frequently present ragged and irreg-

ular surfaces, such as must have been destroyed by abrasion. He also gives other

reasons, but they are equally valueless and unimportant.

Mr. C. S. Wilkinson, F. (i. S., formerly Government Geologist of New South
Wales, refers in a paper read before the Royal Society of Victoria, lith Sept., 1866,
" On the Theory of the Formation of Gold Xuggets in the Drift," p. 11, to Selwyn's
hypothesis, viz. :—"That nuggets may have been formed, and generally that particles

of alluvial gold may gradually increase in size through the deposition of metallic gold

(analogous to the electro-plating process), from the meteoric waters which circulate

through the drifts, and which must h.ave been, during the time of our extensive basaltic

eruptions, of a thermal, and probably highly saline, character, favourable to their

carr)'ing gold in solution," and states that " Daintree had on one occasion prepared

for photographic use a solution of chloride of gold, leaving in it a small piece of metal-

lic gold undi-ssolved. Accidentally some extraneous substance, supposed to be a piece

of cork, had fallen into the solution, decomposing it, and causing the gold to precipi-

tate, which deposited in the metallic state, as in the electroplating process, around the

small piece of undissolved g^ld, increasing it in size to two or or three times its original

dimensions." Wilkinson then made certain experiments to test Daintree's theory.
" Using the most convenient salt of gold, the terchloride, and employing wood as the

decomposing agent, in order to imitate as closely as possible the organic matter sup-

posed to decompose the solution circulating through the drift, I first immersed a piece

of cubic iron pyrites taken from the coal formation of Cape Otway, and therefore less

likely t ) contain gold than other pyrites. This specimen (No. i) was kept in a dilute

solution lor about three weeks and is completely covered with a bright film of gold.
"'

He also used galena, copper and arsenical pyrites, antimony (?>., antimonite ?)

molybtlenite, zinc blende .md wolfram, with similar results. Brown iron ore only

gave a deposit of gold powder. He found that when iron pyrites was tried with
metallic copper, zinc and iron, the gold was only deposited as a fine powder at the

bottom of the vessel, and came to the conclusion that organic matter was necessary to

form a coherent coating of gold on the nucleus, for without the presence of wood, or

similar organic matter, he found that the six sulphides were unaltered.

In his second experiment with iron pyrites, he found that the gold was deposited

on it in a niamillary ff)rm, analogous to that presented by the surface of nuggets.

To sum up Wilkinson's paper, his points are (I) that gold is deposited upon
sulphides in the presence of organic matter ; (2) that the organic matter is essential

;

(3) that the coating is mamillary in some cases
; (4) that gold is probably present in

solution in mineral waters; (5) that nuggets are purer than vein gold and that this

may be due to the nuggets having been dsposited in situ from a solution of gold.

The next to take up the subject was Mr. J. Cosmo Newbery, in a paper " On the

introduction of Gold to, and the formation of Nuggets in, the Auriferous Drifts
"

(Trans. Roy. Soc. of Victoria, 1868, p. 52). In this he admits that some nuggets
and alluvial gold may be derived from the denudation of reefs, but points out that the

largest masses are sometimes found at great distances from the reefs and in the sand
overlying the gravel, both of whicn are inexplicable when the very great specific

gravity of gold is taken into account. He also states that the presence of gold in

pyrites which has replaced the roots, branches and stems of recent trees, is a proof of

the existence of gold in meteoric waters of the Tertiary Times.
He quotes .Selwyn's hypothesis, and Selwyn and Ulrich (Physical Geography,

Geolog)- and Mineralogy' of Victoria, 1866) to the effect that all the large nuggets
have l)een found on the western gold fields where extensive basaltic eruptions have
taken place, while on the eastern and northern fields, where basaltic rocks are wanting
or only of limited extent, the gold is usually fine and nuggets of more than one ounce
are rare. He also states that Bischof h vs found gold sulphide to be soluble in pure
water, and he has suggested that it may occur in that form in meteoric waters.

Newbery dissolved some gold sulphide in an alkaline bicarbonate and found that

when a cube of pyrites and a chip of wood were introduced that small irregnlar grains

of gold were deposited, and states that the gold is not deposited without the organic

matter (>.e., the wood).
Newbery repealed and confirmed Wilkinson's experiments. Newliery points out

that there is little proof in nature of pyrites having acted as a nucleus ; it carries gold

both internally and attached externally, but we do not meet with ^Ided pyrites, such

ns are obtained in laboratory experiments, and that in nature the two appear to have
been deposited together.

Newbery, out of one hundred samples of pyrites, found none with any coating of

gold such as is obtained experimentally, but it was present in irregular grains and
small octohedral crystals ; in exceptional cases pieces of gold were found projecting,

but all proved that the pyrites had not formed a nucleus for the gold, but the reverse

has been the case in the majority of instances, i.e., the gold has been deposited first ;

and he suggests that the gold may have been deposited first in the drift wood, as seen

when organic matter, flies, &c., fall into a gold solution, and the pyrites afterwards

deposited around it.

He also refers (Laboratory Report, Melbourne, 1876) to Daintree's discovery of

an enlarged fragment of gold in a bottle containing chloride of gold, and states that
" Ulrich, who was present when Daintree discovered the enlarged piece of gold,

says that the original piece was a small fragment which remained undissolved after

making some chloride and the bottle was closed with a cork ; when again observed

the solution was colorle.ss and the fragment of gold of such a size that it could not be

removed from the bottle through the narrow neck."
Newbery, like Skey, found that hammered pieces of gold did not increase in size,

but he had little doubt of others with a rough or natural surface doing so.

Mr. Newbery was followed by Mr. W. Skey, F. C. S., Analyst to the Geological

• Read before the Royal Society of N. S. Wales, September 6, 1893.

Survey of New Zealand, in a paper " On the Reduction of Certain Metals from their

.Solutions by Metallic Sulphides, and the relation of this to the occurrence of such
Metals in a Native State."' (Trans. N. Z. Inst., 1870, p. 225.) Mr. Skey also re-

peated Wilkinson's experiments and obtained the deposits of gold on various sulphides

and arsenides, and further found that the presence of organic matter is quite unneces-

sary for bringing about the deposition of gold upon the above minerals. He also found

that silver nitrate and acetate, and the salts of one or more of the platinum group of

metals, are reduced by the metallic sulphides and arsenides. He points out that the

metallic sulphides possess much greater reducing power than organic matter, and that

a single grain of iron pyrites will reduce ?>\ grains of gold. And that although organic

matter may have had a share in the reduction of gold, he is of opinion that the greater

portion of the deposits—especially the deep-seated ones—have been due to the deoxi-

dising effects of pyritous minerals.

in a succeeding paper, " On the Electro-motive Power of Metallic Sulphides "

(Trans. N. Z. Inst., Nov, 12, 1870, p. 232), Mr. Skey describes experiments which he
made to show that u lica such sulphides as pyrites and galena are placed in dilute

acids or saline solutions and connected by a platinum wire, the current generated is

sufficient to throw down gold in separate vessel from its chloride. He points out from

these experiments and Mr. Fox's statements as to the existence of currents of electricity

in the earth's crust that each pyritous vein or mass with its surrounding walls and ex-

citing solutions may constitute a true voltaic pair on a grand scale.

A third paper by Mr. Skey is entitled, " On the Mode of Producing Auriferous

Alloys by Wet Process." (Trans. N. Z. Inst., 1872, p. 370). He spates amongst other

matters, " that when chloride of gold is added to an alkaline, argentiferous

solution of this nature (silver chloride in alkaline chlorides ; silver chloride in either

acid or neutral solutions is not reduced by iron pyrites,) such mixed solution is capable

of depositing the metals contained in it in the form of coherent alloys upon metallic

sulphides."" Also that such alloys can be formed by voltaic action. Further "that

as the water permeating rocks is usually alkaline it seems probable that native alloys

ofgold and silver have been deposited from alkaline solutions by the metallic sulphides."

He further remarks, that many substances will reduce gold froui solution, but the

only common ones likely to occur in the interior of rocks are ferrous sulphate, organic

matter and the metallic sulphides, these also reduce metallic silver from certain of its

solutions, but only the sulphides will reduce the two metals simultaneously and throw

them down in coherent forms,

Mr. Skey continued his investigations and published still further results in the

following paper : "Critical Notes upon the Alleged Nuclear Action of Gold upon

Gold reduced from Solution by Organic Matter, (Trans. N. Z. Inst., 1872, pp. 372-5.)

In this paper, Mr. Skey gives the results of his attempts to confirui Daintree's and
Wilkinson's experiment, hut, as he says, unsuccessfully ; he accordingly describes

minutely the methods which he adopted, and found that when a weighed piece of

sheet gold was placed in a dilute solution of sodiuui chloraurate with organic matter

until all the gold was precipitated, that the piece of gold only increased in weight

.0005 of a gramme, and by calculation he found that no more gold in proportion was
deposited upon the gold plate than upon the side= and Iwttom of the glass vessel, and

even the surface of the liquid itself—the experiment was repeated four times. He
points out that the conditions in Daintree's accidental result are so vague and un-

certain that it is impossible to credit the organic matter with producing the phonomena
described. Neither the volume nor the weight of the undissolved gold was taken, hence

he considers that the statement that after some time the fraginent of gold had increased

in size is of but little value, as it depended entirely upon the eye memory of the

original size of the gold particle, and an ocular estimate of its increased dimensions :

In his next communication, " On the Formation ot Gold Nuggets in Drift,"

(read before the Wellington Philosophical Society, Oct. 23, 1872—Trans. N. Z. Inst.,

Vol. V. for 1872, pp. 377-383), Mr, Skey says, "we cannot avoid the conclusion

that gold is now being deposited and aggregated in many of our drifts, and that such

depositions have been going on from remotest times." He thinks that this gold is

derived from the metal disseminated through slate, sandstone or schist rocks rather

than from that of our reefs, and that we may reasonably suppose it is present as

sulphide and is brought into solution by alkaline sulphides from which it is again

eventually redeposited as nuggets, etc., by the reducing effects of metallic sulphides-—

a mass of iron pyrites only two pounds in weight being sufficient to cause the deposi-

tion of a nugget such as the "Welcome" weighing one hundred and eighty-four

pounds, troy.

Sir Rod. J.
Murchison, (Siluria, 5lh edition, 1872, p. 465) after referring to Mr.

\. C. Selwyn's suggested explanation as to the formation of nuggets, and to Mr.

Wilkinson's experiments, says that he " prefers to remain in his old belief, that the

large nuggets found in the drift are simply the reliquiiie of the chief masses of gold

that once occupied the uppermost parts of the reefs, and that like the blocks of many
an ancient conglomerate, they have been swept from the hilltops into adjacent valleys

by former great rushes of water,"

Mr. Brough Smyth, F. G. S., in his work on "The Gold Fields and Mineral

.Statistics of Victoria, 1869, p. 361, discusses the origin of nuggets and points out that

most of the large nuggets have had a great quantity of quartz adhering to them or

intermixed with them, clearly indicating that the nuggets must have come from a

quartz reef, or else the gold and quartz must both have been deposited together from

meteoric water in the drilt.

In Mr. W. Birkmyre's list of nuggets quoted by Mr. Brough Smyth, he says of the

V\''elcome nugget, weight, one hundred and eighty-four pounds, nine ounces, (troy)

that it was apparently vvater worn and contained about ten pounds of quartz, clay and

oxide of iron.

The Blanche Barkley, which weighed one hundred and forty-five pounds, three

ounces, apparently contained two pounds of quartz, clay and oxide of iron.

The next in his list weighed one hundred and thirty-four pounds, eleven ounces,

contained dark colored quartz.

In fact he mentions the association of quartz with nearly all the very large

nuggets and expressly states that many of the smaller ones were free from quartz ;

as we might naturally expect.

Brough Smyth remarks that, "much stress is laid on the fact that nuggets are

soiTietiines found at a considerable distance froin a quartz reef ;" but it may be, that

the reef from which the nugget has been set free may have been completely denuded away,

its matrix need not necessarily have Ijeen the nearest now existing reef. He quotes

Ulrich's remarks in support of Selwyn's hypothesis of the formation of gold nuggets

in situ in alluvial deposits
;
(Notes on Physical Geography, Geology and Mineralogy

of Victoria, by Alfred R, C, Selwyn's and Geo Ulrich, Melbourne, in 1866, p, 43),

but points out that if such is the case in the present day, then the older sedimentry

rocks ought, from the greater lapse of time, to contain large masses of gold. More-

over large nuggets are not confined to deep leads, but many have been found only a

few inches below the surface. He also says that the statement that all the large

nuggets have been found on the western gold fields where basaltic eruptions have been

prevalent, is erroneous, many large nuggets have been found remote from basaltic

areas, and Mr. Birkmyre's list shows that the fields most remote from basaltic areas

have produced the most large nuggets ; in Gippsland if not large they are numerous.

Mr. G. Attwood, in a paper on Gold from Guayra, Venezuela, S. -America

—
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(Jour. Chetn. Soc. , London, 1879, p. 427-9), concludes, from an examination of one
particular specimen, that gold nuggets do gradually increase in size owing to the ac-

cumulation of fresh particles of finely precipitated gold.

Prof. Whitney, in a paper, " The Auriferous Gravels of the Sierre Nevada of

California," Cambridge, U. S. A., 1880.—says that " it does appear as if there was
some truth in the idea that the finding of large pieces of gold in the gravel is not justi-

fied by what we see of the occurence of the metal in the quartz. It is certain, at all

events, that the form of the ordinary nugget is something different from that which is

offered by the gold as originally deposited. In quartz it is either quite invisible or

else it is scaly, foliated, filamentous, arborescent or crystalline, quite unlike the

rounded and smooth or flattened pieces met with in alluvial deposits." He, however,

points out that this difference could be produced by attrition, and he thinks it highly

improbable that masses of gold in gravel could be enlarged by any chemical influence.

The bark of some of the tree trunks found buried in the blue gravel (Cal.) is

largely reulaced by iron pyrites and this is rich in gold, "hence we cnnnot deny that

some gold has been deposited in the placers from solution, but this certainly does not

include the nuggets and gold dust." He also says, " if the gold of placers were de-

posited from solution, we should necessarily find much of it crystallized and forming

strings and sheets running through the porous material ; whereas, as a matter of fact

crystals are never found in placer gold, nor are sheets or threads. Scales, grains,

pebble-like nodules, round battered masses, these are what we find."

Prof. J. S. Newbery, in a paper, " On the Genesis and Distribution of Gold,"

(Sch. of Mines Quarterly, III., New York, 1881), does not support Selwyn's hypo-

thesis. He points out that a mass of vein gold was obtained, weighing ninety-five

and a half pounds, and originally one hundred and forty pounds, from the Monu-
mental Mine, Sierra Buttes, Cal., which proves that large masses do occur in veins as

well as in the form of nuggets.

He thinks that the proportion of large masses from veins is quite equal to that

from placers or alluvial deposits. The smaller proportion of silver in alluvial gold,

he thinks, is accounted for by the greater solubility of silver in various solutions, and
its consequent removal just as in the process of " pickling " by jewellers.

Other " nuggets " from veins might be cited e.g., a mass of gold and quartz cele-

brated as Dr. Kerr s "hundred weight of gold " was found in 1851 in the Meroo or

Louisa Creek, River Turon, N. S. W. , at a place now known as Plargraves. .Vlthough

in three pieces when discovered, it apparently had formed one mass ; the three pieces

weighed one and three-quarter hundred weight and yielded one hundred and six

pounds, troy, of gold. Another mass of gold and quartz which yielded one hundred
and twenty polinds of gold on being pounded with a hammer, was found at Burran-

dong near Orange, in New South Wales, in 1858. Some very large masses of gold

were found in Beyers and Holtermann's quartz reef at Hill End, N. S. W. F'rom

ten tons of quartz 102 cwt. of gold were said to have been obtained. (A. Liversedge

—Minerals of N. S. Wales, p. 21, London, 1888.)

>Valter B. Devereux, E. M., in a paper, " On the Occurence of Gold in Potsdam
Formation, Black Hills, Dakota, (Tran. Am. Inst. Mining Engineers, i88l, p. 465,
states that careful observation in the field and consideration of the facts have led him
to reject the theory that the gold has been deposited in the conglomerates from
solution, and he regards it as a purely mechanical constituent ; but states, p. 471,
that " the larger and grain ol the alluvial gold the greater the amount of silver it

contains."

Prof Egleston, in his work upon " Metallurgy of Silver, Gold and Mercury in

the United States," (New York, 1887, Vol. ii., p. 57) takes up the question of the

origin of nuggets, and quotes a letter from Mr. Selwyn, 28th March, 1882, in which
Mr. Selwyn stands by liis original hypothesis as follows ;

—"The cause (i.e. of nuggets)

was the percolation through the gold bearing strata of very large quantities of saline

and acid thermal waters, during the period of great volcanic activity, which produced
the basalts. This action accompanied, but to a great extent succeeded, the phen-

omena which prcduced the present placer deposits. This gold from meteoric waters

deposited on that already in the sands, produced the nuggets. He further states that

his opinion is confirmed by the fact that large nuggets only are found in the western

gold fields, as at Ballarat, Daisy Hill, &c., where immense basaltic eruptions had
taken place all over the district. In the eastern and northern districts, as Gippsland,

Ovens, &c. , where streams of basalt occur only to a very limited extent, or are altogether

absent, the gold is generally very fine, and nuggets of over one ounce in weight are of

the greatest rarity." Brough Smyth, however, states otherwise, (see p. 25).

Prof. Egleston urges that in cases where the "gold does come from the de-

struction of veins, the surfaces are rounded and worn smooth.' .... " This is an
entire contradiction to the mammillary structure of the nuggets." They would
have been water worn on the outside, and the cavities " would have been in the con-

dition in which they left the vein, and the edges of any crystals found there would
have been sharp ; while in the nuggets the mannnillary form exists even where
crystals or the commencement of crystallization is observed, the edges of the crystals

are very ollen lilunted or rounded, showing both deposition and solution on these edges."

Egleston also urges, as others have done, that if the gold had come from the

eroded rocks, it should have the same composition as that of the veins of the dis-

trict in which it is found ; whereas he says it is well known that vein gold is usually

poorer than the alluvial gold of the same district, e. g.,

California. Australia. Transylvania. Nevada.

Nuggets 800 to 980 992. 5 to 966 .

.

Veins 730 to 860 .. 600 33310554

Egleston states, " that the violence of the old placer currents was very much greater

than that of the ordinary streams of these days," and that "if this were the whole
process and no further action had taken place, the gold would have been found in the

comminuted condition exclusively " Further " that, gold is, however, also found as

nuggets, and in small particles in rocks which have never been disturbed from their

original positions, but which have been decomposed to a considerable depth and it

then has the same mammillary form, occupying positions which make it evident that

it mu-.t have been formed in situ, and never have undergone any abrasive action.

The nugiret found in 1828 in Cabarrus Co. N. C, which weighed thirty-seven pounds
and also the one found in the valley of Taschku Targanka near Miask in Siberia,

which weighed ninety-six pounds, were both found under such circumstances in a de-

composed dioritic rock. In some few cases it has been definitely ascertained that the

gold has been dissolved and precipitated in the decomposed rocks, ior it has penetrated

only just so far as the decomposition has allowed it, the yield in gold ceasing entirely

at the point where the rock allowed no further filtration ; while in other rocks of a more
porous nature in the same district the gold has penetrated to a depth not yet

ascertained."

( To be Continued.)

General Mining Association
OF THE

^»I^O"V^I3srCE OIF QTJEBEO-
The Fourth Annual General Meeting of the General Mining*

Association of the Province of Quebec for the transaction of

busines and the reading and discussion of papers will be held in

THE NEW CLUB ROOM, WINDSOR HOTEL, MONTREAL

WEDNESDAY, THURSDAY AND FRIDAY,
STU, lOTH -A-3Sr3D IITH ^"SSiTJ^SirST , 1S9S. '

\

Special arrangements for reduced rates on the certificate plan
{

have been made with the Grand Trunk, Canadian Pacific, Quebec j

Central and Canada Atlantic Railways.
'

For programme and other particulars application should be made
to the undersigned.

John Blue,
President, Capelton, Que.

B. T. A. Bell,

Secretary, Ottawa.

Ontario Mining Institute.

The next ordinary meeting of the Ontario Mining Institute will

be held in

GARRUTHERS' HALL, SCHOOL OF MINING, KINGSTON, ONT.

ON

3E,iD ^nsTOD -iTii cr-A.3sr"cr^i?,"5r, isss.

By arrangement with the Grand Trunk and Canadian Pacific

Railways, members and their friends will be enabled to travel to

and from the place of meeting at reduced fares, on obtaining Con-

vention Certificates from their ticket agent.

On Friday evening 4th January, arrangements have been made
by the citizens of Kingston, to entertain the members to a Public

Dinner.

For programme of proceedings and other particulars, application

should be made to

Jas. Conmee,
President, Port Arthur,

B. T. A. Bell,
Secretary., Ottawa.

JEFFREY STEEL CABLE CONVEYORS, CONSTRUCTION

For Handling Coal, Ores, Chemicals, Refuse, Etc.

Also Manufacture

^ CHAIN

ELEVATORS
AND

CONVEYORS

It is estimated that the Pilot Bay smelter will employ 109 persons at an average
daily wage of $307.50, and will daily require 20 tons limestone, 40 tons iron ore, 30
ons charcoal, and 12 cords of wood, making a total daily expenditure of $897.50.

The JEFFREY MFG. COMPANY, Columbus, 0.

Also, 163 WASHINGTON STREET, NEW YORK.



CONDITIONS
OF

itaining Government Drill to Explore Mines

or Mineral Lands.

Owners or lessees of mines or mineral lands

Ontario may procure the use of a Government

^mond Drill, subject to the provisions of the

ules and Regulations relating thereto, upon

ving a bond for payment to the Treasurer of

le Province, of costs and charges for (i) freight

location, (2) working expenses of drill, includ-

ig labor, fuel and water, (3) loss or breakage of

its, core lifters and core shells, (4) wear or loss

f diamonds, (5) other repairs of breakages and

ear and tear of machinery at a rate per month

be estimated, and (6) an additional charge of

50 per month after the mine or land has been

lown, through use of the drill, to be a valuable

nineral property.

Of the aggregate of costs and charges above

numerated, excepting the sixth item, forty per

ent. w'll be borne by the Bureau of Mines in

894, thirty-five per cent, in 1895, thirty per

«nt. in 1896, and twenty-five per cent, in each

ear thereafter until the end of 1900. All

counts payable monthly.

For Rules and Regulations in extenso govern-

ng the use by companies and mine owners of

Diamond Drills, or other information referring

their employment, application may be made

io Archibald Blue, Director of the Bureau of

Mines, Toronto.

A. S. HARDY,
Commissioner of Crown Lands.

ronto, October 17, 1894.

W. PELLEW-HARYEY, F.C.S.

lining, Analytical & Assay Work undertaken

Information concerning^ the Mining^ Industry

and Mines of British Columbia given.

ASSAY AND MINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!!
Wanted at Good Shipping^ Points

Write with copy of analysis and state what

quantities you can deliver this season.

ALFRED BOYD,
I WELLINGTON ST. EAST, TORONTO.

The CAITADIA^ ICIITEIIAL WOOL GO. Ltd.

122 BAY STREET, TORONTO

LAMKIN PATENT
Pipe and Boiler
COVERINGS.

STEAM
PACKINGS.

ASBESTOS GOODS OF EVERY DESCRIPTION.

MINING LAWS OF ONTARIO.

ANY person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per

acre, and south of it, $2 to $1.50, according to distance

from railway.

Rent of locations first year 6cx:. to $1 per acre, and
subsequent years 15c. to 25c. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent, of

value at pit's mouth less cost of labor and explosives.

Royalty not charged until seven years from date of

patent or lease, nor (as provided in s. 4 (3) of the Mines'

Act, 1892), until fifteen years in the case of an original

discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled

to stake out a second claim.

Crown Lands sold under provisions of mining laws in

force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUE,
Director Bureau of Mines.

Toronto, May 25ih, 1894.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford's Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for

one dollar, the regular subscriptiou price, and in addition
to send each subscriber fifty-two complete novels during;

the twelve months ; one each week.
Think of it. You receive a new and complete novel,

by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers.

Among the authors in the coming series are, Wilkie-
CoUins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony TroUope, A. Conan Doyle,
Miss Brad-on, Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford's Magazine,
one year. Your first copy of the magazine, and your
first number of the fifty-two novels (one each week) which
you are to receive during the year will be sent you by re

turn mail. Remit by P. O. Order, registered letter or

express.

Address :

STAFFORD PUBLISHING CO.

Publishers of

Stafford's Magazine,

P. O. Box 2264. New York, N.Y.
Plea mention this paper.

THE WEBSTER VACUUM FEED WATER HEATER AND PURIFIER

Aggregate Sales 400,000 HORSE POWER Guaranteed

We guarantee this Heater to give better results than any heater in the market, and will

furnish the same subject to 30 days' trial.

IN STOCK—Heaters from 10 h.p. to 400 h.p. inclusive, in stock for prompt shipment.

SEND FOR ILLUSTRATED CATALOGUE.

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

MANUFACTURED BY

DARLING BROTHERS,
CHEMICAL AND ASSAY APPARATUS

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.
AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of

BECKERS SONS, ROTTERDAM.

Baker & Adamson's C. P. Acids and Chemicals, Brown's Portable Assay Furnace^
Hoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory

Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-
ian Glassware

;
Royal Berlin and Meissen Porcelain

Platinum wire, Foil, Crucibles and Dishes,

Swedish and Rhenish Filter Paper.

L"^Dyc^:N", soisrs & co.
380, 382, 384, and 386 St. Paul Street, MONTREAU



IN PREPARATION. TO BE ISSUED IN JANUARY, 189&

. . . 5th ANNUAL NUMBER . . .

FIFTH YEAR.

FOR 1895.

JWining, Engineeping .

Ipon and Steel Trades

Gompanie§ JWanual .

.

EDITED AND PUBLISHED BY

B. T. A. BELL, Editor of the Canadian Mining Eevie'w,

Secretary General Mining Association of the Province of Quebec, Honorary Secretary the Mining Society of Nova Scotia,

Secretary Ontario Mining Institute.

5

This, the Fifth Edition of the Manual, will contain a careful

digest of information, compiled up to date, respecting the history,

organization and operations of all Canadian Mining and Quarr

ing Companies, Blast Furnaces, Rolling Mills, Iron and Steel

Works, also of all the Rod Mills, Wire Mills, Cut Nail and Horse

Nail Works, Car Axle Works, Car Wheel Works, Car Builders,

Locomotive Works, Cast and Wrot Iron Pipe Works and Bridge

Engineering Establishments.

/n one Volume—600 Pages ; Cloth ; Royal Octauo.
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PROVINCE OF NOVA SCOTIA.

leases for Mines of Gold, Silver, Coal, Iron, Copper, lead. Tin

PRECIOUS STONES.

TITLES GIVEN DIEECT FROM THE CEOWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap, i, Acts of i8p2, of Mines and Minerals, Licenses

-•le issued for prosp>ecting Gold and Silver for a term of twelve months. Mines of

Gold and Silver are laid off in treas of 1 50 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. The cost is 50 cents per area. Leases of any number of

.Areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable

i( no' worked, hut advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the

Uimr \ic not perforiiicil.

Licrnses are issued to owners of quartz crushing mills who are required to pay

MINES OTHER THAN
Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

minerals other than Gold and Silver, out of which areas can be selected for mining

under Iea>e. These leases are for four renewable terms of twenty years each. The

<osi for (he first year is fifty dollars, and an annual rental of thirty dollars secures

-each lease from liability to forfeiture for non-working.

A:I rentals are refunded if afterwards the areas are worked and pay royalties.

All lilies, transfers, etc., of minerals are registered by the Mines Department for a

nominal fee, and provision is made for lessees and licensees whereby they can acquire

promptly either by arrangement with the owner or by arbitration all land required for

their mining works.

The Government as a security for the payment of royalties, makes the royalties

first lien on the plant and fixtures of the mine.

Royalty on all the Gold they extract at the rate of two per cent, on smelted UolJ

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissiona

of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,

when the hours arc from 10 to I. Licenses are issued in the order of application

according to priority. If a person discovers Gold in any part of the Province, he may

stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 1$ miles from Halifax in whkk to make application at

the Department for his ground.

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scoti»

grants its minerals have introduced many outside capitalists, who have always stated

that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit ;

Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin and Precious

Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law and any information can be had on application to

The Hon. C. E. CHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.



School of Practical Science,

The Departments of Instruction are .

.

,

1 Civil Engineering (including Sanitary Engineering).

2 Mining Engineering ....

3 Mechanical and Electrical ngineering.

4 Architecture

5 Analytical and Appl ied h emistry.

The regular course for the Diploma of the School, in each of the above departments, is three years in duration.

A Post-Graduate Course has been established, consisting almost entirely of laboratory work, which leads to the degree of

B.A. Sc. in Toronto—Special Students are received in all Departments.

The Session continues from October ist to May ist.

SUMMER SCHOOLS FOR PROSPECTORS AND MINERS

And others interested in Mining, have been established at Sudbury and Rat Portage, and a
Winter School of a similar character, but covering a more extended course, will commence
in the SCHOOL OF PRACTICAL SCIENCE, TORONTO, on JANUARY 8th.

Properly equipped ASSAYING, ENGINEERING AND CHEMICAL LABORATORIES are provided

for the use of students of the various departments, and the museum contains collections

illustrating MINERALOGY, LITHOLOGY, METALLURGY AND PALEONTOLOGY.

For further information regarding the regular Courses and the Prospectus of the Winter School for Prospectors,

-A-IPIPXjY to the SEOI^ET-A-IiY,

L. B. STEWART, D.L.S.
SCHOOL OF PRACTICAL SCIENCE, TORONTO.



THE CANADIAN MINING AND MECHANICAL REVIEW.

ilDRUMMOND, McCALL & COMPANY.

lEOIT, STEEL & aEITEIlAL 3IETAL MEBCIZAITTS,

iFFiCE : New York Life Building, - MONTREAL, Que,

CANADA IRON FURNACE COMPANY, Limited,

(From the Famous Ores of the Three Rivers District.)

Offices : NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND, Managing Director.

Plants at RADNOR FORGES, QUE., GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE., LA PECHE, QUE.

H^ILHO^r) O^Il WHEELS
STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: LACHINE, QUE. Offices: |4EW YORK LIFE BUILDING, MONTREAL.

THOMAS J. DRUMMOND, general: manager.

DRUMMOND, McCALL PIPE FOUNDRY OO. Ltd.
..MANUFACTURERS OF.

Cast hoii Pipes iai Casliais, Sc.

OFFICES: NEW YORK LIFE BUILDING MONTREAL.

LUDLOW HYDRANTS, VALVES. &c., ALWAYS ON HAND.



THE CANADIAN MINING ANL MECHANICAL REVIEW.

THE DOMINION WIRE ROPE COMPANY, LTD.
MONTREAL

TRANSMISSION AND COLLIERY PURPOSES.
BOLE CANADIAN AGENTS for the

CELEBRATED

MILLER & HARRIS-MILLER

V/HEN NEW

CABLEWAYS.
Also l^opes for Hoisting, Mining, Elevators, Ship's Rigging and Guys, Etc., Etc.

SOLE CANADIAN AGENTS for tl

CELEBRATED

:

BLEICHERT'i
TRAMWAYS.

Send for Catalogue and Estimates to P.O. Box ig^

ROBB-ARMSTRONG ENGINES
SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR

BUILT ON THE AMERICAN INTERCHANGEABLE SYSTEM.

THE MONARCH ECONOMIC BOILER
-COMBINES ALL THE-

ADVANTAGES

Light Portable Forms

HIGHEST POSSIBLE ECONOMY^

ROBB ENGINEERING COMPANY, LTD.

ax A. KT "ITr A.OT XJ" 3K.UU » "ST

AMHERST, NOVA SCOTIA.

Dominion Coal Connpany, Linnited.

Ow:^ers of the Victoria, International, Caledonia Reserve, Gowrie, Little

Glace Bay, Bridgeport and Gardner Collieries.
'

-OFFERS FOR SALE-

STEAM, GAS and DMOBSTIC CflAlS of HIGHESTOUAIITY
Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years, its facilities for supplying Bunker Coals with promptness is unequalled.

-APPLICATION FOR PRICES, ETC , TO BE MADE TO-

J. S. McLennan, Treasurer, 95 Milk St., Boston, Mass.
DAVID McKEEN, Resident Manager, M. R. MORROW,

Glace Bay, Cape Breton. 50 Bedford Row, Halifax.

KINGMAN BROWN & CO., Custom House Square, Montreal.
HARVEY & OUTERBRIDGE, Produce Exchange Building, New York, Sole Agents for New York and for Export.
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