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COBALT IN 1905

Silver was discovered at Cobalt in 1903. Cobalt Silver Mines have now produced
over $136,000,000. The companies have paid in
dividends over $67,000,000.




HON. P. E. BLONDIN, Minister.

CANADA
DEPARTMENT OF MINES

R. G. McCONNELL, Deputy Minister.

MINES BRANCH

Recent Publications

The Nickel Industry: with special reference to the Sud-
bury region; Ont. Report on, by Professor A. P. Cole-
man, Ph.D.

The Copper Smelting Industry of Canada. Report on, by
A. W. G. Wilson, Ph.D.

Building and Ornamental.Stones of Canada (Quebec). Vol.
III. Report on, by W. A. Parks, Ph.D.

The Bituminous Sands of Northern Alberta. Report on, by
S. C. Ells, M.E.
Peat, Lignite and Coal: their value as fuels for the produc-

tion of gas and power in the by-product, recovery pro-
ducer. Report on, by B. F. Haanel, B.Sc.

Annual Report of the Mineral Production of Canada Dur-
ing the Calendar Year 1914 by John McLeish, B.A.

The Petroleum and Natural Gas Resources of Canada: Vols.
I. and IL, by F. G. Clapp, M.A,, and others.

The Salt Industry of Canada. Report on, by L. H. Cole,
B.Sec.

Electro-plating with Cobalt. Report on, by H. T. Kalmus,
Ph.D.

Electro-thermic Smelting of Iron Ores in Sweden. Report
on, by A. Stansfield, D.Sc.

Non-metallic Minerals Used in Canadian Manufacturing In-
dustries. Report on, by H. Frechette, M.Sc.

The Mines Branch maintains the following laboratories
in which investigations are made with a view to assisting
in the development of the general mining industries of
Canada:—

Fuel Testing Laboratory.—Testing value of Canadian fuels
for steam raising and production of power gas;
analyses, and other chemical and physical examina-
tions of solid, liquid and gaseous fuels are also made.

Ore-Dressing Laboratory.—Testing of Canadian ores and
minerals, to ascertain most economical methods of
treatment,

Chemical Laboratory.—Analysing and assaying of all
mineral substances and their manufactured products.
Copies of schedules of fees, which are slightly in ex-
cess of those charged by private practitioners, may be
had on application.

Ceramic Laboratory—Equipment is such that complete
physical tests on clays and shale of the Dominion can
be made, to determine their value from an economic
standpoint.

Structural Materials Laboratory.—Experimental work on
sands, cements and limes is also undertaken.

Applications for reports and particulars relative to hav-
ing investigations made in the several laboratories
should be addressed to The Director, Mines Branch.

Department of Mines, Ottawa.

GEOLOGICAL SURVEY

Recent Publications

Summary Report of the Geological Survey for the Calendar
Year 1915.

Memoir 34. The Devonian of Southwestern Ontario, by
Clinton R. Stauffer.

Memoir 57. Corundum, its Occurrence, Distribution, Ex-
ploitation and Uses, by A. E. Barlow.

Memoir 64. Preliminary Report on the Clay and Shale
Deposits of the Province of Quebec, by J. Keele.
Memoir 65. Clay and Shale Deposits of the Western

Provinces (Part 4), by H. Ries.

Memoir 66. Clay and Shale Deposits of the Western
Provinces (Part 5), by J. Keele.

Memoir 69. Coal Fields of British Columbia, by D. B.
Dowling.

Memoir 73. The Pleistocene and Recent Deposits of the
Island of Montreal, by J. Stansfield.

Memoir 74. A List of Canadian Mineral Occurrences, by
Robert A. A. Johnston.

Memoir 76. Geology of the Cranbrook Map-area, British
Columbia, by S. J. Schofield.

Memoir 77. Geology and Ore Deposits of Rossland, Brit-
ish Columbia, by C. W. Drysdale.

Memoir 78. Wabana Iron Ore of Newfoundland, by A.
0. Hayes.

Memoir 81. The Oil and Gas Fields of Ontario and Que-
be, by W. Malcolm.

Memoir 82. Rainy River District of Ontario. Surficial
Geology and Soils, by W. A. Johnston.

Memoir 84. An Exploration of the Tazin and Taltson
Rivers, Northwest Territory, by Charles Camsell.

Map 59A. Wheaton, Yukon Territory.
Map 150A. Ponhook Lake Sheet, Nova Scotia.
Map 160A. Manaimo Sheet, Vancouver Island.

Applicants for publications not listed above should men-
tion the precise area concerning which information

is desired.

Maps published within recent years may be had, printed
on linen, at the nominal cost of ten cents each.

The Geological Survey will, under certain limitations, give
information and advice upon subjects relating to gen-
eral and economic geology. Mineral and rock speci-
mens, when accompanied by definite statements of
localities, will be examined and their nature reported
upon. Letters and samples that are of a Depart-
mental nature, addressed to the Director, may be
Mailed O.H.M.S. free of postage.

Communications should be addressed to The Director,
Geological Survey, Ottawa.
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“ Maximum Power at Minimum’> Cost.”

THE PRESENT RUSH

in all manufacturing lines requires pushing all
machinery to its greatest possible capacity.

Ingersoll-Rand Air Compressors

are so designed and built that they do not require
“pushing” to give the largest returns in capacity
and efficiency.

We will be glad to know your Compressor or
Pneumatic Tool troubles--we can help you.

Ask for Bulletins.

CANADIAN INGERSOLL-RAND COMPANY, LIMITED
Commercial Union Building, MONTREAL, CAN.

Works : Sherbrooke, Que.

Sydney, Toronto, Cobalt, Timmins, Winnipeg, Nelson, Vancouver.

L_——::——:_-
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Printing and Publishing

We wish to draw the attention of mining, metallurgical, and develop-
ment corporations to our excellent facilities for compiling, arranging, illus-
trating, printing and distributing Annual Statements, Special Reports,

Descriptive Pamphlets, etc.

We guarantee our work in all respects.

In letter-press, half-tone engra-

vings and reproductions in colour, we are prepared to give entire satisfaction.

We shall be glad to furnish estimates to enquirers.

ADDRESS
263-5 ADELAIDE ST. WEST,

Industrial and Technical Press Ltd., Eiesiiro

263-5 ADELAIDE ST. WEST,

Canadian Mining Journal, * Toronto

This double duty makes the
“Cradle-Rotator” popular with
small operators, and partic-

ularly with leasers.
Bulletin 670-A

Sullivan Machinery Company

Drift with your Rotator

It’s simple with the ““Cradle.” Tighten two hinge
clamps over the drill, mount the shell in an arm
saddle or on a bar, and you have a light, fast,
one-man drifter, good for 8-ft. holes, and with 24-in.
feed. A coil spring absorbs the shock of drilling.

The ROTATOR weighs 38 Ibs., the “cradle,” with
shell and feed screw, 60 lbs. A 23-in. single-screw
column is just right. When done drifting, loosen
the clamps, and you have a hand-drill for sinking,
block-holing, etc.

/

Improved Cradle, or shell and feed screw mounting for Rotator.

When Answering Advertisements please mention T

H1t CANADIAN MINING JOUBNAL.

122 So. Michigan Ave., CHICAGO
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TO INVESTORS

THOSE WHO, FROM TIME TO TIME, HAVE
y FUNDS REQUIRING INVESTMENT
MAY PURCHASE AT PAR

DOMINION OF CANADA DEBENTURE STOCK

IN SUMS OF $500, OR ANY MULTIPLE THEREOF

Principal repayable 1st October, 1919.

Interest payable half-yearly, 1st April and 1st October by
cheque (free of exchange at any chartered Bank in Canada) at
the rate of five per cent per annum from the date of purchase.

Holders of this stock will have the privilege of surrendering
at par and accrued interest, as the equivalent of cash, in pay-
ment of any allotment made under any future war loan issue in
Canada other than an issue of Treasury Bills or other like short
date security.

Proceeds of this stock are for war purposes only.

A commission of one-quarter of one per cent will be allowed
to recognized bond and stock brokers on allotments made in
respect of applications for this stock which bear their stamp.

For application forms apply to the Deputy Minister of
Finance, Ottawa.

DEPARTMENT OF FINANCE, OTTAWA
OCTOBER 7th, 1916.

.The American

Petroleum MANUFACTURERS AND ERECTORS OF

Industry

By Raymond
Foss Bacon, Ph.
D., Director of
the Mellon Insti-
tute of Industrial

OF EVERY DESCRIPTION
MINING WORK A SPECIALTY

STEEL STRUCTURES

Research of the
University of :
Pittshurg, a n d b
Wiiliam Allen 5 i
Hamor, M.A,, As-
sistant to the Di-
rector of the Mel-
lon Institute of
Industrial R e -
search, w it h
Special Chapters
by F. G. Clapp,
Roswell H. John-
son, J. P. Cap-
peau and L. G.
Huntley.

Volume I

456 pages, 6x9, 155
illustrations

A L "

Volume 11 s ~
519 , 6x9, 174
R Higsiritoms DESIGNS AND ESTIMATES FURNISHED
| oK Coupaniy ; ’ ]
P LA Per Set $10.00 (English
= L by ey We are equPf:Iecll' ;o guarantee quick
elivery.
This is a comprehensive and authoritative treatment of x y
the American petroleum industry. It is the first to cover M Kln H l &
present-day American practice, is distinctly modern in every ac non’ 0 mes 0.
respect, and is suitable not only as a general reference Litedead

work for those engaged in the industry, but also as a text-
book for students of petroleum engineering.

Book eut Canadian Mining Journal, 263 Adelaide St. W.Toronto

SHE_RBROOKE, QUE.
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Nordberg Hoists

IN ALL SIZES

Engineers are well acquainted with the reputation ‘of
the Nordberg Mfg. Co. for building large steam hoists, as
for example, the many Corliss Hoists in the Michigan
copper country, and recently many large electric hoists
including that now under construction for the Butte &
Superior Copper Co. (3,600 hp.)

But many are not so familiar with the Nordberg line of
moderate size hoists, such as that illustrated.

FRASER & CHALMERS OF CANADA LIMITED

Guarantee Bld. Beaver Hall Hill, Montreal, Que.

CONCENTRATING ORES BY FLOTATION

BY THEODORE J. HOOVER
Third Edition, Revised and Brought up to date

FOR SALE BY

Book Department, CANADIAN MINING JOURNAL

'Nova Scotia Steel and Coal Co., Limited

Proprietors, Miners and Shippers of SYDNEY MINES BITUMINOUS COAL. Unexcelled Fuel for Steamships
and Locomotives, Manufactories, Rolling Mills, Forges, Glass Works, Brick and Lime Burning, Coke, Gas Works,
and for the Manufacture of Steel, Iron, Etc. COLLIERIES AT SYDNEY MINES, CAPE BRETON.

Manufacturers of Hammered and Rolled Steel for Mining Purposes

Pit Rails, T Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 3-8” to 1-4” Diameter, Steel Tub. Axles Cut to Length, Crow Bar Steel, Wedge Steel,
Hammer Steel, Pick Steel, Draw Bar Steel, Forging of all kinds, Bright Compressed Shafting 5-8” to 5” true
to 2/1000 part of an inch. A full stock of Mild Flat, Rivet Round and Angle Steels always on hand.

SPECIAL ATTENTION PAID TO MINERS’ REQUIREMENTS. CORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW GLASGOW, NOVA SCOTIA

RAILS

New or Relaing
12 to 80 pound per yard

Locomotives,
Switches, Turntables,
Dump Cars,
Portable Track, Etc.
JNO. J. GARTSHORE

58 Front St. West Toronto, Ont.

Safety First

Nothing is moreimportant to the Fur
Shipper than doing business with an
Honest—Reliable— Responsible—Safe
Fur House.

“Ship to Shubert”

the largest house in the World dealing
exclusively in_ American Raw Furs,
where you will always receive an Accurate
and Liberal Assortment, the Highest Market

Prices and the usual “‘Shubert’ Efficient,
Speedy, Courteous service. '
Write for the latest edition of "The
Shubert Shipper” containing valuable
Mariet information you must have.

25-27 WEST AUSTIN AVE.
Inc. Dept. C17, CHICAGO, U.S.A.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Queen’s University

Faculty of Science

School of Mining
KINGSTON - -  ONTARIO

. Four Year’s Course tor a Degree (B.Sc.) in
(a) Mining Engineering.
(b) Analytical and Applied Chemistry.
(c) Mineralogy and Geology.

(d) Chemical and Metallurgical Engin-
eering. '

(e) Civil Engineering.
(f) Mechanical Engineering.
(g) Electrical Engineering.

For Calendar and further information apply
to Registrar, Queen’s University,
Kingston, Ont.

MINING JOURNAL

International Molybdenum
Company, Limited

Molybdenite Ores Purchased.

Mfrs. Ferro Molybdenum, Molybdic Acid,
Ammonia Molybdate.

HEAD OFFICE : RENFREW, ONT.
CONCENTRATOR, REFINERY,
Renfrew, Ont. Orillia, Ont.

AMERICAN ZINC

LEAD & SMELTING CO.

PURCHASERSZOF

ZINC ORE

PRODUCERS OF

HIGH GRADE SPELTER

Including “ MASCOT” and “ CANEY ” Brands

SULPHURIC ACID

Send Spelter and Acid Inquiries to
120 BROADWAY
NEW YORK, N.Y.

Send Ore Inquiries to
1012 PIERCE BUILDING
ST. LOUIS, MO.

KINGSTON SMELTING
COMPANY LIMITED

PRODUCERS OF

PIG LEAD

King Brand Buyers of Lead Ores

KINGSTON, ONTARIO

DIAMOND DRILL CONTRACTING CO.
SPOKANE, - WASHINGTON.
Contractors for all kinds of Diamond Drill Work.
Complete Outtfits in Alberta and British Columbia.
Write for Prices.

AGENCY :—
ROSSLAND, B.C.

The Buffalo Mines, Limited

COBALT ONTARIO

Producers of Refined Silver
Cobalt Residues

Mercury for Mining Purposes
HEAD OFFICE 14 WALL ST., NEW YORK
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NICKEL

Shot —High and Low carbon.

Ingots—Two sizes, 25 lbs., 50 lbs.

ELECTROLYTIC NICKEL-—99.809,

Prime Metals for the Manufacture of Nickel Steel, German Silver, Anodes and all remelting purposes.
Our Nickel is produced as Rods, Sheets, Strip Stock, Wire and Tubes.

WMONE,
MET AV

(Reg. U.S. Pat, Off.)

THE

corrodible alloy.

43 Exchange Place,

We are SOLE PRODUCERS of this natural, stronger-than-steel, non-

Manufactured forms are Rods, Flats, Castings, Tubes, Sheets, Strip Stock and Wire.

Send Engquiries Direct to Us

INTERNATIONAL NICKEL COMPANY

- NEW YORK

PERFORATED METALS

Elevator Buckets (plain and perforated).
Conveyor

General Sheet Iron Work. _
HENDRICK MANUFACTURING CO., Carbondale, Penna., U.S.A.

For Every and All
Purposes in all Metals

Flights and Trough, also

New York Office: 30 Church St.

LUCKY STRIKE!

COORS vusa.

Chemical and Laboratory

PORCELAIN

o

A Comparative Test :

No. 3 Casserole Acid Treatment,
15 hours at 180° C.—

Loss Grams

% R e e
RoyalBerlin . . . . . .0004
Crucibles, Dishes, Etc.

Order now and avoid Porcelain Troubles; we
know you’ve had them.

LYMANS, Limited

MONTREAL

ESTABLISHED . 1875

IMPERJAL BANK

HEAD OFFICE: TORONTO

$7,000,000
7,000,000

Capital Paid Up

Reserve Fund

Branches in Northern Ontario at

Cobalt, South Porcupine, Elk Lake,
Cochrane, New Liskeard, North Bay
and Timmins.

Branches in Provinces of

Ontario, Quebec, Manitoba, Saskatch-
ewan, Alberta and British Columbia.

Money Transfers made in all parts of the
World. Travellers’ Letters of Credit, Drafts
cheques, etc. negotiated.
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BRITISH COLUMBIA

The Mineral Province of Western Canada

Has produced Minerals valued as follows: Placer Gold, $74,039,608; Lode Gold, $86,763,450; Silver
$39,298,273 ; Lead, $33,407,662; Copper, $96,774,870; Other Metals (Zine, Iron, etc.), $3,659,473 ; Coal and Coke,
$156,928,640 ; Building Stone, Brick, Cement, ete., $25,398 282 ; making its Mineral Production to the end of 1915

show an
Aggregate Value of $516,270,253

The substantial progress of the Mining Industry of this Province is strikingly exhibited in the following
figures, which show the value of production for successive five-year periods: For all yearsto 1894, inclusive,
$88,904,199 ; for five years, 1894-1899, $46,906,258 ; for five years, 1899-1904, $90,391,394 ; for five years 1904-
1909, $121,618,733 ; for five years, 1909-1914, $139,002,161, for the year 1915 $29,447,508.

Production During last ten years, $267,607,077

Lode-mining has only been in progress for about twenty years, and not 20 per cent. of the Province bas
been even prospected ; 300,000 square miles of unexplored mineral bearing land are open for prospecting.

The Mining Laws of this Province are more liberal and the fees lower than those of any other Province in
the Dominion, or any Colony in the British Empire.
Mineral locations are granted to discoverers for nominal fees.

Absolute Titles are obtained by developing such -properties, the security of which is guaranteed by Crown
Grants.

Full information, together with mining Reports and Maps, may be obtained gratis by addressing

THE HON. THE MINISTER OF MINES
VICTORIA, British Columbia

Fine Ores. Concen. | | Norther Canada Supply o
3 LIMITED

trates and F luedust Head Office: HAILEYBURY

Branches at Cobalt, Timmins, South Porcupine

Can be Cheaply and Successfully
Sintered by the

DWIGHT & LLOYD
SYSTEM

(Fully Protected by Patents.) 'General Hardware,

SIMPLE, =  EFFICIENT, CONTINUOUS Mining Machinery and Supplies,
LOW COST OF INSTALLATION Mill Supplies, Hoisting,
‘ in U.S., Dominion of ] . P 3
g:;:l\{bl?(l:a&tg(enx?&, Tuler.llll a :ggrl?ltxlg;)esn [(y)ountr?el: nF%l:- %ug?::l‘::l Conveymg and Transm:ssnon Materlal,

as to Licenses in Canada, Estimates, etc., address
' Dwight & Lloyd Sintering Co., Inc.
(Successor to Dwight & Lloyd Metallurgical Co.)

29 Broadway, New York.
Cable Address: SINTERER, NEW YORK Complete Line of Camp and Kitchen Equipment

Screens of All Kinds

“For information regarding sintering of iron ores and’iron CQmplete Stocks Carried at all Branches
flue dust, consult special licenses.”

Mﬁcm Ore Reclamation Co.

Prompt Attention Given to all Orders
71 BROADWAY, N.Y. )

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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The Minerals of Nova Scotia

The extensive area of mineral lands in Nova Scotia offers strong inducement for investment.

The principal minerals are:—Coal, iron, copper, gold, lead, silver, manganese, gypsum, barytes, tungsten, an-
timony, graphite, arsenic, mineral pigments, diatomaceous earth.
4 Enormous beds of gypsum of a very pure quality and frequently 100 feet in thickness are situated at the water’s
edge.

The province contains numerous districts in which occur various varieties of iron re practically at tide water
and in touch with vast bodies of fluxes.

The Gold Fields of the Province cover an area of approximately 3,500 square miles. The gold is free milling and
is from 870 to 970 fine.

Deposits of particularly high grade manganese ore occur at a iumber of different localities.

Tungsten-bearing ores of good quality have lately been discovered at several places and one mine has recently
been opened up.

High-grade cement-making materials have been discovered in favorable situations for shipping.
: dF uel is abundamt, owing to the presence of 960 square miles of bituminous coal and 7,000,000 acres of wood-
and..

The available streams of Nova Scotia can supply at least 500,000 H.P., for industrial purposes.

Prospecting and Mining Rights are granted direct from the Crown on very favorable terms.

Copies of the Mining Law, Mines Reports, Maps and Other Litera-
ture may be had free upon application to :

HON. E. H. ARMSTRONG,

Commissioner of Public Works and Mines,

HALIFAX, N. S.

PROVINCE OF QUEBEC

MINES BRANCH

Department of Colonization, Mines and Fisheries

The chief minerals of the Province of Quebec are Asbestos, Chromite, Copper, Iron, Gold,
Molybdenite, Phosphate, Mica, Graphite, Ornamental and Building Stone, Clays, etc.

The Mining Law gives absolute security of Title and is very favourable to the Prospector.

MINERS’ CERTIFICATES. First of all, obtain a miner’s certificate, from the Department in Quebec or from the nearest agent.
The price of this certificate is $10.00, and it is valid until the first of January following. This certificate gives the right to prospect on public
lands and on private lands, on which the mineral rights belong to the Crown.

The holder of the certificate may stake mining claims to the extent of 200 acres.

WORKING CONDITIONS. During the first six months following the staking of the claim, work on it must be performed to the
extent of at least twenty-five days of eight hours. ‘

SIX MONTHS AFTER STAKING. At the expiration of six months from date of the staking, the prospector, to retain his rights,
must take out a mining license. :

MINING LICENSE. The mining license may cover 40 to 200 acres in unsurveyed territory. The price of this license is Fifty
Cents an acre per year, and a fee of $10.00 on issue. It is valid for one year and is renewable on the same terms, on producing an affi-
davit that during the year work has been performed to the extent of at least twenty-five days labour on each forty acres.

MINING CONCESSION. Notwithstanding the above, a mining concession may be acquired at any time at the rate of $5 an acre
for SUPERIOR METALS, and $3 an acre for INFERIOR MINERALS.

. The attention of prospectors is specially called to the territory in the North-Western part of the Province of Quebec, north of the
height of land, where inportant mineralized belts are known to exist. !

PROVINCIAL LABORATORY. Special arangements have been made with POLYTECHNIC SCHOOL of LAVAL UNIVER-
SITY, 228 ST. DENIS STREET, MONTREAL, for the determination, assays and analysis of minerals at very reduced rates for the
benefit of miners and prospectors in the Province of Quebec. The well equipped laboratories of this institution and its trained chemists
ensure results of undoubted integrity and reliability.

The Bureau of Mines at Quebec will give all the information desired in connection with the mines and mineral resources of the Pro
vince, on application addressed to ? :
HONOURABLE HONORE MERCIER,

MINISTER OF COLONIZATION, MINES AND FISHERIES, QUEBEC.
When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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STEEL PLATE CONSTRUCTION
SMOKE STACKS, RIVETED STEEL PIPE, OIL STORAGE AND PRESSURE TANKS Any Size For Any Purpose

THE TORONTO IRON WORKS LIMITED . Toronto, Ontario

Head Office ROYAL BANK BUILDING

Works FOOT CHERRY STREET

Milling and Mining
Machinery

Shafting, Pulleys, Gearing, Hangers,
Boilers, Engines, and Steam' Pumps,
Chilled Car Wheels and Car Castings,
Brass and Iron Castings of every de-
scription, Light and Heavy Forgings.

Alex. Fleck, Ltd. - Ottawa

LS

Tell us the kind of Engineering
Work you are to be engaged on,
and Berger can surely ship to
you promptly from stock, any
size or style of transit or- level
suitable to be used on your con-
templated project.

Own a BERGER, and have No
Regrets, though they cost more
at first.

C Berger & Sons

27 Williams St. - BOSTON, MASS., U.S.A.

Dominion Coal Company
Glace Bay B Nova Scotia

19 Collieries
Output—5,000,000 tons annually

“ Dominion” Coal
Screened, run of mine and slack

“ Springhill ” Coal

Screened, run of mine and slack

Collieries at Glace Bay, CB., and Springhill,
N.S.

Shipping Ports—Sydney and Louisburg, C.B.,
and Parrsboro, N.S.

For Prices and Terms Apply to:

Alexander Dick, General Sales Agent,

112 St. James Street, Montreal

or at the offices of the Company at
171 Lower Water Street, Halifax, N.S.

and to the following Agents
R. P. & W. F. Starr, St. John, N.B.
Buntain, Bell & Co., Charlottetown, P.E.I.
Hull, Blyth & Co., 1 Lloyds Ave., London, E.C.
Harvey & Co., St. John’s, Nfid.

*BEATTY"

Hoists, Clamshells, Derricks and Material Handling
Equipment of every description.

Standard Two-Drum Hoist with Swinger.

Engines for every kind of hoisting duty.

“BEATTY PLANT ” on your work means uninterrupted
service and complete satisfaction.

SEND FOR CATALOGUE TO-DAY

M. BEATTY & SONS, Limited

Welland, - Ontario

AGENTS: — H E. Plant, 1790 St. James St., Montreal, Que.
E.Leonard & Sons, St. John, N.B.
Rob’t. Hamilton & Co. , Vancouver, B.C.
Kelly-Powell, Ltd., McArthur Bldg., Winnipeg, Man.
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Branch Office
TORONTO

=——=STUDY THIS PHOTOGRAPH—

SOLE CANADAN AGENTS

JONES & GLASSCO (Reg’d.)

Engineers
WE STOCK CHAIN AND REPAIRS

MINING JOURNAL

‘ : It represents a No. 9 Roots
» C— Blower in a Canadian Plant
x driven from a 200 H.P. Motor
by means of the Renold Patent
Silent Chain.

The plate was  exposed fifty
seconds while the

Renold Patent
Silent Chain

was transmitting 200 H.P. at
1320 feet per minute.

Note the STEADY, SMOOTH, run-
ning which 'means HIGH EFFICI-
ENCY (98.2%) and uniform turn-
ing which means when applied
to Individual Machines or Line
Shafts Maximum Output. and
highest quality of work.

Note also the compactness
(centres 6); also note chain is
quite slack, no initial tension is
required and therefore no exces-
sive journal friction,

49 Place D’Youville
MONTREAL

Armstrong, Whitworth
of Canada - - Limited

MANUFACTURERS OF

High Speed and Carbon Tool Steel
Special Alloy Steels

Miscellaneous Shop Tools, etc.

“AWCO” MINING DRILL STEEL

(MADE IN CANADA)

HEAD OFFICE WORKS
22 VICTORIA SQUARE  LONGUEUIL
MONTREAL QUE.

DOMINION BANK BUILDING - - - TORONTO

Mine Hoists

ALL KINDS
Steam - Electric - Belt

HOLMAN

STRETCHER BAR
H O3 ST N

Drills, Compressors, Pumps,

of all kinds.

Send for Catalogue

MUSSENS LIMITED

MONTREAL WINNIPEG VANCOUVER
H. L. Usborne H. Turnbull & Co.
COBALT TORONTO

When Answering Advertisements please mention Tue CANADIAN MINING JOURNAL.
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The Canadian Mining Journal
With which is incorporated the
“CANADIAN MINING REVIEW”

Devoted to Mining, Metallurgy and Allied Industries in Canada.

Published fortnightly by the
MINES PUBLISHING CO., LIMITED

263-5 Adelaide Street, West, Toronto
600 Read Bldg., Montreal

Head Office - - 3
BranchOffice " - -~ = < « 7«

Editor
REGINALD E. HORE

SUBSCRIPTIONS — Payable in advance, $2.00 a year of 24
numbers, including postage in Canada. In all other countries, in
cluding postage, $3.00 a year.

Advertising copy should reach the Toronto Office by the 8th, for
issues of the 15th of each month, and by the 23rd for the issues of
the first of the following month. If proof is required, the copy
should be sent so that the accepted proof will reach the Toronto
Office by the above dates.

CIRCULATION

“Entered as second-class matter April 23rd, 1908, at the post
office at Buffalo, N.Y., under the Act of Congress of March 3rd

1879.”

CONTENTS
Editorials— Page
Sugzestiong AWABed! S, ol s 5@ S oot e e T S 25
The Need for an Inventory of Resources........... 26
Deterioration in-Bock: DRIl u . wi@iticabioe va seie 26
Coal Trade of Nova Scotia, 1916. By F. W. Gray......... 27
Coal in British Columbia. By E. Jacobs............... 30
Some Historic Rock Drills. By H. B. Willmott.......... 34
Bosk Drilis.” By MM BOPEIEON . « /= 05 o vsivs yob fes 40
American International Mining Societies, Special Corres-
PONAEIICE. « « ¢ v e vt v eetnetan ittt 32
Northern Ontario Mines bt T SO0 Ve R e W M T . 40
Special COrreSpondence .......ceoeeiusenneireanionaans. 44
Portonal iand GOneral v s« o 6% aih sivia ys-esanesboy e 43

51T o 1 e LG et T RO A I B o SR R P R 48

TORONTO, January 15th 1917.

No. 2

SUGGESTIONS WANTED

Mining men throughout the country want to do
whatever they can to assist the Government in carry-
ing on the war. They will be found willing to help
in any work which they believe to be useful. Our
readers are doubtless anxious to do what they can'to
assist those who are endeavoring to devise methods
of utilizing- the special serviees which mining men
might render.

Not infrequently mining engineers have offered their
services to the Government expecting that such ser-
vices would be utilized to good advantage. They seem
to be under the impression that the Government knows
just how to use men of special training to best ad-
vantage and are disappointed when they find that
such is not the case. The trouble is that we depend
too much on the Government officials and do not make
clear what we think should be done nor suggest how
it should be done.

A movement is now on foot to- gather information
that would be useful to the Government. Mining men
who have suggestions to offer are invited to use our
columns or to contribute their suggestions to any of
the technical societies for discussion.

In addition to suggestions which might help in car-
rying on the war there is a demand for ideas which
might assist in developing our resources after the war
and help to defray the cost. The need for the encour-
agement of basic industries seems now to he more
widely appreciated and there is ground for helieving
that the public will in the future look with more favor
on proposals to assist those who would inerease produe-
tion of raw materials. Those of our readers who, in
seeking to develop ore deposits, have encountered ob-
stacles which might be removed by united effort, would
do well now to voice their opinions. The appointment
of a committee of the Privy Council to have in charge
the supervision and direction of scientific and indus-
trial research, is an indication that the Government
believes that our people want the services of scientists
to be more largely used in the development of our in-
dustries. The ecommittee is doubtless anxious to learn
what obstacles you have encountered and particularly
your views concerning the possibility of removing such
obstacles.

We all know that our technical literature is largely
a record of successes rather than of failures and that
there is a paucity of recorded opinions on the causes
of failures. Those who are interested in the mining
industry cannot therefore depend on the committee,
or any other body, to find out what our problems are

and remove them. We must explain the difficulties
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that are encountered and suggest ways of removing
them.

Many of the problems met must be and are solved by
the individual companies encountering them. There
are, however, problems of more general nature, for the
solving of which united effort is needed. A move has
been made to get this united effort. It is now up to
those engaged in the industries to make suggestions.

'THE NEED FOR AN INVENTORY OF
RESOURCES

It has been abundantly proven during the war that
men of special training have not been used to.best
advantage by our military leaders. We can charge this
failure in part to our lack of knowledge of the methods
of modern warfare, and to our unwillingness to believe
that Germany was preparing to make war on the
world. In part, however, it is due to lack of informa-
tion concerning our men and our industries.

When it became apparent in the early days of the
war that the services of engineers would be especially
useful, engineers throughout the Empire offered their
services. Unfortunately the military leaders did not
appear to realize that engineers and scientists could
be used to great advantage and such offers of service
were not highly appreciated. As a result many such
men went into the army in positions which might have
been as well filled by untrained men. Engineers quali-
fied to take charge of important work were used for
work that might have been better performed by husky
pick-and-shovel men. Men who would have been in-
valuable in the production of munitions were accepted
for service at the front. :

Lately there has been more general recognition of the
need for discrimination in recruiting and in providing
for the carrying on of necessary work at home. The
attempt now being made to carry on the war more in-
telligently is hampered by our lack of knowledge con-
cerning our citizens and our industries. The need for
a detailed inventory of all our resources is being im-
pressed upon us. To utilize our resources to the best
advantage we must first know what they are.

At a meeting of the executive committee of the
Toronto branch of the Canadian Mining Institute held
last November it was decided to ask the Council of
the Institute to consider the advisability of urging the
Government to take an inventory of our industrial
resources. The Council approved of the suggestion
and appointed a committee to interview the Minister
of Trade and Commerce. The committee was referred
to Mr. R. H. Coats, Controller of the Census, who said
that his department would welcome suggestions from
the Institute. Apparently the Census Branch is the
department which the Government considers to be best
fitted to consider such suggestions and to assist in
carrying out those most likely to be of value.
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On December 28th a meeting of Toronto members of
several technical societies was held, at the suggestion
of Mr. Wills Maclachlan, seeretary of the local branch
of the electrical engineers’ Society, to discuss ways of
assisting the Government in carrying on the war. A
committee was appointed to organize a movement for
utikizing more intelligently the man power of the
Dominion. ;

At a meeting of the Toronto branch of the Canadian
Mining Institute held on January 6th, Mr. T. W. Gib-
son and Mr. W. E. Segsworth reported on what had
been done by those attending the December 28th meet-
ing and at a subsequent committee meeting. The
Toronto branch appointed Mr. Segsworth as its repre-
sentative on the engineering societies’ committee, and
recommended to Counecil that a census of mining men
be taken at once. It is hoped that mining men in all

- parts of Canada will join with men of other industries

and discuss ways of utilizing the ability of engineers
and scientists to the best advantage.

DETERIORATION IN ROCK DRILL STEEL

It is often, stated that drill steel deteriorates with
use. The repeated blows are said to result in erystal-
lization which weakens the steel and results in increase
in breakage. The general belief that such is the case
seems, however, to be based more on the plausibility
of a theory than on the records of users of drill steel.
The following record of broken drills indicates that
crystallization from use is not such an important factor
in breakage as many believe.

A company using 114-in. round hollow drills had
the following breakage record: Out of 77,305 drills
sharpened in the period Feb. 1 to May 1, 1915, 3570
drills or 4.62 per cent were broken. The same steel
resharpened during the period May 10 to August 9,
1915, showed: Out of 85,882 drills sharpened, 2283
drills, or 3.35 per cent were broken. In the period
March 1 to May 29, 1916, out of 54,285 drills sharpened
1,447 drills or 2.67 per cent were broken.

The same company shows similar results from 1.in,
hexagonal hollow steel. Out of 116,750 drills sharp-
ened in the period March 1 to September 4, 1916, 208
drills or 0.18 per cent were broken while out of 132 750
drills sharpened in the period September 4 to December
26, 1916, 86 drills or 0.06 per cent were broken,

This record does not afford much support to the
opinion that drill steel deteriorates in service by rea-
son of erystallization, though the higher percentage of
failures in steel that has been in service for a shorter
time may be due to defective steel breaking soon after
being put in service.

If erystallization from service is of any importance
at all it is evidently quite negligible in comparison with
other factors. In this careful record of a large number
of drills there is conclusive evidence that as the steel
is longer in use the percentage of broken drills be-
comes smaller.

The figures given above are also illustrative of an-
other important fact concerning breakage in drills,.

The use of the smaller diameter drill results in an

enormous decrease in breakage.
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COAL TRADE OF NOVA SCOTIA DURING 1916

A Resume, and a Retrospect.
By F. W. Gray.
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‘With this account of the coal trade of Nova Scotia
during 1916, the writer completes a ten years period
during which a review of each year’s operations has
been contributed to the Canadian Mining Journal, and
it may be of interest to its readers to briefly look back
at the progress of the coal trade during the decade
commencing with 1907,

The information contained in the following table has
been kindly furnished by the individual coal comp-
anies, and with the exception of the figures relating
to the smaller companies, may be taken as showing
the actual production of the collieries named for the
calendar years under review. Statistics relating to
the yearly production of Nova Scotia are difficult to
obtain, as published tables refer either to sales, or to
the fiscal year of the Nova Sotia Mines Department,
which ends 30th September.

Dealing solely with the production of Nova Seotia,
without relation to outside interests, the following
table shows the annual outputs in the decade under
review :

Annual Coal Production of Nova,‘ Scotia.
Tons of 2,240 1bs.

01317 e e L IR 5,775,503
0B A R R S P 6,076.330
TO09L 5 Snr et by o T 5,106,135
9L 05 o o R RN 5,817,109
OIS s o SVl S R 6.362 099
)07 RSt os S RO R 6,995.289
103 E B S P R St O 7,263,485
110 47 e e A 6,650 038
BOR 5o s s Sy e s 6.715,000
A P A S 6,173,000

Production of the Coal Companies of Nova Scotia, by Calendar Years.
(Long Tons)

1907 . 1908 1909 1910 1911 1912 1913 1914 1915 1916
Companies. Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons.
Dominion Coal Co.: -

Glace Bay ........ 3,641,253 3,555,068 2,734,774 3,526,754 3,984,749 4,513,269 4,739,149 4,287,717 4,608,979 4,091,000

Springhillis et eiis 338,857 450,292 262,985 86,982 266,308 419,096 381,434 417,406 400,791 350,000
Nova Scotia Steel and

Coal Gt a5l R LA 638,065 680,772 813,453 840,728 780,468 841,528 813,877 752,153 611,923 605,000
Acadia Coal Co......... 395,963 407,439 361,279 373,650 480,648 435,654 539,121 394,397 340,975 395,000
Intercolonial Coal Min-

0038 O c L VA SRS 307,844 . 305,913 293,314 264,705 262,820 235857 189,550 213,289 177,977 144,000
Inverness Coal Co...... 259,056 286,234 260,858 286,935 291,763 - 279,318 293,847 264,842 245579 265,000
Maritime Coal, Railway

& Power 'Co. i 63,132 59,047 127,590 181,272 169,625 166,477 155,061 141,830 175,482 198,000
Minudie Coal Co....... |' 60,000 65,500 70,000 86,000 80,000
Colonial Coal Co. (and

suceessors). . . . ... 231,333 331,666 251,882 256,183 125,728 36,897 65,844 53,134 56,000 40,000
Cape Breton Coal, Iron f .

and Railway Co.... Mt 8,424 49,000 6,000 Lo
Other small companies. J 7,193 11,688 6,270 5,294 5,000

Total. . .+ o...-.... 5,775,503 6,076,330 5,106,135 5,817,109 6,362,099 6,995,289 7,263,485 6,650,038 6,715,000 6,173,000
Cape Breton Island...... 1% 5% 76% 819 809% 819, 8134 % 81146 % 821%% 819,
Nova Seotla .. .. v asdas 23% 25% - 269 Y199 20% 199% 18149 18%% 17%9, 199,

The relation of the coal progiuction of Nova Scotia
to the total Canadian production and to the imports
of coal into Canada is shown by the accompanying

-photograph. Up to about 1898 the coal mines of Nova

Scotia produced nearly all the coal output of Canada,
and although from that year onwards the output of
the Canadian west has steadily inoreased, yet even
to-day no less than half the coal production of Canada
stands to the eredit of Nova Scotia. Up to about 1910
the importations of coal into Canada were less than
the home production, but since that date a significant
change is to be noted in the curves, and Canada has
ceased to supply its own needs in coal. The drop of
imports shown in 1915 may be taken as a passing effect
of initial war conditions, and during 1916 and 1917
the tendency of the coal imports to exceed the home
production will be found to reassert itself with greater
emphasis because of the serious drop in Canadian coal
outputs.

The natural progress of outputs was interrupted and
hindered in 1909 by the numerous strikes occasioned
by the abortive efforts of the United Mine Workers
of America to control the miners’ unions of the Pro-
vince. The maximum production was reached in 1913,
but the record figure of a little over 714 million tons
to the credit of 1913 did not actually represent the
maximum capacity of the Nova Scotia collieries for
output at that time, as the trade depression which pre-
ceded the war first manifested itself about the middle
of 1913, and the collieries did not work full time during
the last half of that year. A produection of 714 million
tons probably represents the maximum possibility of
the Nova Scotia collieries under present conditions
of development, and therefore the output of 6.170,000
tons in 1916 represents a decline of 114 million tons
below ecapacity for output.

In a period when the necessity for increased pro-
duction of raw materials is being preached by the
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responsible statesmen of every belligerent nation, this
very considerable diminution in the production of cur
most important raw material is sufficiently serious, par-
tieularly so when the low figures of 1916 follow large
recessions in output during the preceding years of 1914
and 1915, but a still more serious aspect is the proba-
bility that the tonnages of 1917 will show. a further
decline, probably to between 514 and 534 million tons,
or say two million tons below the maximum possibility.

A combination of cirecumstances is responsible for
the decline in production. :

Foremost and chief among these is the loss of 5,000
colliery workers by enlistment for service at the front,
and the fact that a preponderating proportion of these
enlistments has been from among the skilled under-
ground workers. The colliery districts of Nova Scotia
were for a long time the most fruitful field for the
labors of the recruiting sergeants, who flocked into
the mining villages to reeruit men for units having
their headquarters as far away as New Brunswick and
Quebec. During the past year, recruiting activities
have been restricted throughout the colliery distriets,
but unfortunately the paramount necessity for ecoal
was not recognized by the authorities until the output
capacity of the collieries had been irremediably erip-
pled for the further duration of the war, and, even
to-day. the men who are helping the general cause by
digging coal have been granted no official recognition
of their status as munition workers.  If the miner is not
a munition worker and entitled to an official badge,
who is? He produces the basie, indispensable, essen-
tial munition of war, without which not a wheel conld
turn, nor men or shells be forwarded to the front.

Other factors tending to restrict production are the
practical eessation of expenditure on new developments
since the Spring of 1913, and the increasing physical
difficulties attendant on the mining of coal in Nova
Scotia, such as increased depths of extraction, in-
creased proportion of eoal won from submarine areas,
lengthened haulages, and an unfortunate succession of
underground fires at the mainland ecollieries that has
considerably restricted production.

All these causes, however, are to-day subordinated
to the shortage of skilled miners, and no amount of
new development or capital expenditure will permit
of an inerease in coal outputs until ‘‘the boys come
home.”’

The year 1916 has seen a succession of wage in-
creases granted in quicker rotation and more substan-
tial in amount than in any previous comparable period
in the history of coal mining in the Province. Increases
in wages aggregating 25 per cent have been given
within dates less than six months apart. Yet while
these increases in wages have within the past twelve
months been so accelerated as to attract general atten-
tion, the steady inecrease during the past ten years
probably represents a more permanent and serious
problem than the temporary unsettling of markets and
staple prices by war conditions. During the past ten
vears a steady upward tendency has been observable
in the rate of wages and the price of all materials
entering into the production of coal.

The various inereases and adjustments that have
been made in the wages paid to colliery workers are
too numerous and various to be here enumerated. but,
oenerally speaking. it may be stated that wages since
1907 have advanced by from 45 per cent to 50 per cent.
For example. the standard minimum daily wage for
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ordinary unskilled labor at the mines in the Sydney
distriet has advanced from $1.38 in 1907 to $2.10 in
1916.

The inerease in the cost of materials is not less strik-
ing. The following comparison between the price of
certain principal items of colliery material needs no

comment, Price in—
1907 1916
Pit Fhorser ieaehe SN Dnp e milds $90.00 $175.00
Oate persbishel gl r el eal .55 .70
Brattice Cloth, per sq. yd. ........ A8 21
Red Brick, per thousand ......... 8.50 13.00
Fire Brick. per thousand .......,. 25.00 46.00
Powder; Blaek, perrIbise sl iy 121 1514
£ Permuiggiblessi i, i, 151 1814
Detonators. per thousand ......... 25.00 58.00
Harness Leather, per 1b. ......... .35 52
Copper, ingot,. per-Ihi L sl s, 1614 .33
Shavels per doz. N SRRl e 8.70 11.50

These are given as representative items, but there
are many others. All iron and steel materials, which
enter largely into colliery requirements. have advanced
from 25 per cent to 50 per cent. Such materials as
hoisting and haulage ropes, pit rails. spikes, air and
water pive. pit props and lumber. tub-wheels and axles,
boiler tubes and fittings have steadily mounted in price,
as have also oils of varions kinds. eotton waste, ete.

Leeislative enactments have 1aid additional hurdens

.on the industry. A general increase of the Govern-

ment royalty on coal was made in 1913. raising this
from 10 cents to 1214 cents per ton.

The Workmen’s Compensation Act of 1910 did not
apply direetly to the coal companies, who were exempt-
ed by virtue of the existence of the Relief Societies,
but it necessitated increased contributions to these
societies that represented an increased cost of ahout
114 cents per ton. The Compensation Act of 1915,
which comes into foree at the beginning of 1917, will
cost between three and four eents per ton.

Apart altogether from the increased cost of mining
coal, due to the enhanced rates of wages and material
costs, is the increase due to the operation of physical
causes already alluded to.

The coincident operation of all the foregoing factors
of increased cost have brought about a formidable en-
largement of the cost of mining and marketing coal,
that has not been accompanied by a proportionate
enlargement of the selling price. It is true that within
the past six months there have been increases in the
selling price of coal, and there have been notable ad-
vances in the cost of coal to the individual consumer,
particularly in the cities. but these increases have re-
presented wery largely the greater cost of transporta-
tion to market centres and also, to an extent not per-
haps appreciated, the greater cost of distribution to
the consumer in its final stages. The net enhancement -
of selling prices at the pit mouth has been far helow
the increase in the cost of mming, and, if the items
of transportation and distribution are eliminated, it
may be stated with accuracy that the increase in the
selling price of coal as a commodity shows a smaller
inerement of profit to the producer than other indis-
pensable commodities with which it mav fairly be
compared. such as flonr. leather. groceries and other
contributors to the much-debated cost of living.

A statement of wider avoplication may he properly
made. namely, that taking into consideration the sell-
ing price of coal in other countries, the cost of wages
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and materials in Nova Scotia, and the margin of profit
left to the coal operator, the price of coal in Nova
Scotia has never within the past 25 years been suffi-
ciently high to make coal-mining a reasonably paying
investment or to secure the finanecial stability of the
companies engaged in the mlmng of coal in Nova
Scotia.

Under the conditions of inereasing costs of produe-
tion combined with stationary selling prices that have
marked the last ten years, it has only been possible
for the' ecoal companies to show a profit by the intro-
duection of economies of operation necessitating new
modern plants and the utilization of refuse coal and
by-produets. This has required large capital expen-
diture, but it does not yet seem to have been recog-
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diminished output and a sharp demand for bunker
coals f.o.b. at Nova Scotian ports, it has resulted in a
marked decline in the amount of coal available for
the St. Lawrence market. The export of Nova Scotian
coal to St. Lawrence ports in 1916 was only one quarter
of the normal shipments, and indications are that next
year not even this small quantity will be available.

The result is a pronounced increase in the importa-
tions of United States coal, at prevailing high prices
of transportation and initial cost, and the loss to the
Nova Scotia operators of a market that it has cost
much effort to cultivate.

From the national point of view the increased rev-
enue of the Customs Department in import duties is
searcely sufficient to offset the foolishness of spending
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nized that such enterprise is not suitably rewarded by
a saving in operating costs, unless the margin of profit
will also allow for the repayment of the capital in-
vested. plus a reasonable interest return. There are
very few coal companies in Nova Scotia that have been
able to pay an interest return to the common stock
shareholders. and the companies are still fewer that
have heen able to recoup their capital outlay.

Tt is therefore quite evident, apart from the tem-
porary disturbance occasioned by the war, that a con-
siderahle and permanent increase in the selling price
of coal is m9v1tnb1e in Nova Scotia.

A feature of the year has been the insistent local
demand for coal. large]y due of course to the increased
consumption of coal in iron and steel manufacture,
and when this demand has been coincident with a

millions on the purchase of United States coal, while
simultaneously the Canadian eoal production is stead-
ily dropping. The effect on our national finances is
tantamount to raising a loan in the United States at
high rates of interest. and it adversely affects both our
money exchanges with New York and our national
earning power, to say nothing of the larger question of
dependence upon our neighbors for such an essential
weapon of warfare as coal.

A matter of some interest to the industry is the
coming into effect of the Workmen’s Compensation Ant
of 1915, which operates from the Tst of Janu~rv 1917.
This Act supersedes the Compensation Aet of 1970 and
substitutes a scheme of pensions for the lumn sum
payments that the old Aect preseribed in cases of death
or permanent disablement, The new Act is largely
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modelled on the Ontario Act, and is to be administered
by a Government Board dealing directly with the
workmen affected. The burdens imposed upon the
employer by the new Act are much greater than those
of the previous legislation, and this has raised in an
acute manner the future maintenance of the colliery
relief societies for the disbursement of sickness relief.
Seeing that the employer has to pay accident compen-
sation at a greatly inereased rate, it is hardly to be
expected that he ecan continue to contribute towards
the maintenance of sickness funds also, and thus the
. workmen, for the first time, are faced with the necessity
of maintaining sickness funds at their own expense.
The situation is rendered more difficult because the
income of the sickness funds has been reduced by the
loss of young members who have enlisted, while at the
same time, the increased average age of the remaining
members has proportionately increased the amount of
the sickness claims. Several of the coal companies have
offered generous aid to the sickness funds. in addition
to the payments for aceident compensation, but the
workmen are finding it diffieult to understand the
necessity for inereased contributions to the sickness
funds on their part. The reason is of course that
whereas in the past the eontributions of the companies
were applied to the relief of both accident and sick-
ness, under the new order the companies’ contribu-
tions will be entirely applied to accident, and while
the accident payments will be much more adequate,
the workmen will have to bear the deficit in the sick-
ness contributions caused by the diversion of the com-
panies’ contributions from sickness relief to accident
compensation alone. As there is twice as much sick-
ness disability as aceident disability, the difficulty is
a very real one.

. Once more it is due to the Navy to remind our
readers that the coastwise trade of Nova Scotia has
proceeded without molestation by our enemies through-
out a third summer of war. This statement may seem
bald perhaps and trite, but the acecomplished faet is
a modern miracle, for which, in the words of the new
national grace before meat, we ‘‘Thank God and the

British Navy.”’

COAL IN BRITISH COLUMBIA, 1916.
By E. Jacobs, Victoria, B.C. P

The gross production of coal in British Colun}bla in
1916, including the coal made into coke, is estlmat_ed
to have been 2,795400 short tons as compared with
2209,290 tons in 1915. It being the official custom
of the province, however, and of the Vancouver 'Island
coal-mining companies too, to record production in tons
of 2,240 1b., it will be more convenient to make com-
parisons in that measure.” Accordingly. the gross pro-
duction in 1916 is estimated at 2,495893 long tons,
against 1,972.580 tons in 1915 and 2,166,428 tons n
1914, The figures given for 1916 are subject to re-
vision, sinece the production for the month of Decem-
ber has had to be estimated, but it is not thought prob-
able there will be any considerable change made from
the total now estimated. The following table shows

the annual totals for seven years:
Tons of 2,240 1b.

1916 . (estimated): @ oo o viral. vl 2,495,893
Ko B A A i i Sae e 1,972,580
2 (05 17 RSP 4 05 B e 2,166,428
3 42 o PPN e ke AR iR I 2.570,760
RO, i I N e e e et 3,025,709
i T S e I QU 2,297,718
082 {1 EE Gyt 3,139,235
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The coal-mining companies operating in British Col-
umbia had in 1916 to contend against conditions that
were not favorable to a very considerable increase in
total quantity of coal produced, and this notwithstand-
ing that the demand for coal was greater than in any
of several previous years. First there was a general
shortage of labor for coal-mining, caused in part by
the enlistment for service in the European war of
many of the English-speaking workers, and in part
by the continued internment of a considerable number
of ‘““alien enemy’’ miners, who were not permitted to
work in the coal mines but were detained under guard
in internment camps. Then there were, so far as the
mines of the Crow’s Nest Pass Coal Co., were con-
cerned, interruptions from an explosion in one of the
Michel mines, and the serious damage to the mine
making the biggest production at the Coal Creek col-
liery by a series of ‘‘bumps’’ which caused a reduction
of output from that particular mine from 1,500 tons to

500 tons a day. However, substantial progress was

made, as is shown in the following figures of produc-
tion:

Production of Coal in British Columbia in 1916.
Tons of

Vancouver Island 2,240 1b.

Canadian Collieries—
Comox (Cumberland) mines 453,122
Extension mines 262,377 715,499

W estern-Fuel (Bol o2l -l 560.000
Pacific Coast Coal Mines.......... 155,000
Vancouver-Nanaimo Coal Mng. Co..: 79,957
TROBAT - TS R s T e s 1,510,456
Nicola Valley—
Inland Coal and Coke Co.......... 30,849
Middlesboro Collieries ............ 49,146
4oy IS S R et SRl B R e 79,995
Similkameen—
Princeton Coal and Land Co. ...... 24,553
Crownsnest— 3
Corbin Coal and Coke Co.......... 68,896

Crow’s Nest Pass Coal Co.—

Coal ‘Creek. > .l o an 0 s s 567,535
b 577 DA ARR oM e IV U Tt 244,458 811,993
otals s s e N S RS e S 880,889 .
Summary—
Vancouver Island . ....1,510,456
Nicola Valley ... c.coeeeens 79,995
Similkameen . . . .. 24,553

Crow’s Nest (Fast Kootenay) 880,889

Gross production of coal..2,495,893

The increase in gross production of coal in 1916 as
compared with 1915 was 523,313 tons. With one un-
important exception, that _Of the Inland Coal and Coke
Co. of Nicola Valley, which produced 8,861 tons less
than in 1915, all the companies whose figures are given
in the accompanying table of production made an in-
crease. ‘The respective increases of the several com-
panies were as follows: Canadian Collieries (Comox
and Extension), 287,687 tons; Western Fuel Co., 144-
277 tons; Vancouver-Nanaimo Co., 31,981 tons; Pacific
Coast Coal Mines, 25,568 tons; Crow’s Nest Pass Coal
Co (Coal Creek and Michel), 21.965 tons; Princeton
Coal and Land Co., 9,005 tons; Corbin Coal and Coke
Co., 6,352 tons; Middlesboro Collieries, 1,343 tons; to-
tal 528,179, Of this total there must bhe deducted de-




January 15, 1917 THE
creases of 3,861 tons of the Inland Coal and Coke Co.,
and 1,005 tons of syndicate that operated in Nicola
Valley in 1915 but was not among the 1916 producers.

Figures of coal made into coke are estimates based
on the average quantity of coal it took to each ton of
coke in 1915, it is estimated that 92,405 tons of coal was
used in making 28,044 tons of coke at the ovens of the
Canadian Collieries, Limited, at Union Bay, Vancouver
island, and that the Crow’s Nest Pass Coal Co. used
187,050 tons of slack coal at its ovens at Fernie to make
129,000 tons of coke, and 164,475 tons at its Michel
ovens to make 113,431 tons of coke. The coke figures
total 270,475 tons, which quantity, manufactured in
1916, compares with 245,871 tons in 1915 and 234.577
tons in 1914. The coke made at the Crow’s Nest Pass
Coal Co’s ovens was used chiefly at smelting works in
the Kootenay and Boundary districts of British Col-
umbia, which works would have taken more coke had

it been obtainable ; that made on Vancouver island was
" msed at the Granby Consolidated Co’s smelting works
at Anyox, Observatory inlet.

Concerning value of produects, it has been customary
to caleculate coal at $3.50 a long ton and coke at $6. If
this eustom be adhered to in arriving at the value of
the mineral production of the provinece in 1916, it will
give the following results: Net coal (that is, after de-
duction of 443,930 tons made into coke) 2,051,963 tons
at $3.50, $7,181,870; coke, 270,475 tons at $6, $1,622 850.
Total value of coal and coke, $8,804,720. The value
of coal in 1915 was $5,638,952, and of coke $1,475,226;
total value, $7,114.178; so the increase in value in 1916
over 1915 was $1,690,542 on the assumption that simi-
lar prices, not higher ones, will be used officially for
the 1916 production.

Vancouver Island Coal Mines.
The Canadian Collieries (Dunsmuir) Limited, oper-

ates several mines at each of its two collieries, the.

(Comox colliery, in the neighborhood of Cumberland,
some distance north of Nanaimo, and the Extension
colliery, south of that old-established coal-mining cen-
ter. As no reply was received from an application to
the manager, Comox, little can be stated other than
that the mines worked were Nos. 4 and 7 slopes and
Nos. 5 and 6 shafts. These are the mines in which

much Oriental labor—Chinese and Japanese—is used

underground ; the last published official figures show-
ed that out of a total of 795 employed underground,
376 were Orientals, 185 as miners, 133 as miners’ help-
ers, and 58 as laborers. With the exception of five at
Extensmn nowhere else in the Provinece were Orient-
als emploved at mining underground. This has been
one of the sources of labor troubles on Vancouver Is-
land, the Cumberland mines bemg notorious in this
direction.

At Extension Nos. 1, 2, and 3 power house a new
unit was added in 1916 ; this increased the power out-
put by about 50 per cent. This unit is a Fleming
sett with a 150 k.w. generator and compound engine.
In No. 2 mine the No. 4 East section has again been
opened and will add substantially to the future pro-
duction of this mine. Much development work was
done in No. 3 mine, the most important of which was
the completion of a mew air-shaft—a 300 ft. vertical
raise. An Ottumwa 50 h.p. electric hoist was installed.
At No. 4 shaft the plant has been electrified and power

is now available for lighting, pumping, and hoisting

purposes. A 4-stage electric turbine pump with 6 inch
discharge was placed at the shaft bottom. The slope
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sections of this mine, which had been flooded since
August, 1912, were unwatered and development work
was resumed. In addition to the underground develop-
ment, there -was done about 2,500 feet of diamond core-
drilling prineipally in hard conglomerate strata. At
the washery on the shipping docks at Ladysmith a
new unit was added and the two old units equipped
with automatic positive feed from the bunkers and
automatic rock discharge. A recovery plant for wash-
ery sludge was also put in. The gross output of coal
was nearly 263,000 long tons as compared with 167,000
tons in 1915.

The Western Fuel Co’s output was approximately
560,000 tons, as compared with 415,723 tons in 1915.
The company operated in 1916 its No. 1 shaft, Esplan-
ade, Nanaimo, and connecting mines, and its Reserve
mine, situated five south of No. 1; the coal in the Re-
serve mine is reached by two shafts at a depth of 955
ft.; from these a rock-tunnel, 8 by 16 ft. in area, is
driven across the measures on a one-per-cent. grade
to the raise, and it entered the seam at a distance of
180 ft. The shaft bottom is arranged in a most up-to-
date way for the handling of large quantities of coal.
All the tracks are laid with 30 1b. rails and on a grade
of one per cent. from the shaft. All the main tunnels
leading to this shaft have bheen retimbered with 12 by
12 in. timbers. Levels have been driven both westerly
and easterly. The seam worked in this mine is the
well-known Douglas seam. In one of the reports of
the mine inspector it is stated that in the development
work done the seam shows a thickness of from one
foot to twenty feet.

The Pacific Coast Coal Mines, Limited, operates tw
collieries, namely the South Wellington and the Mor-
den. The latter is known as No. 3 mine; it is a com-
paratively new mine, with reinforced concrete head-
frame and new equipment throughout. Two shafts
reach the coal at about 600 ft. depth; after working
for a time on a temporary bhottom, a permanent bottom
has been made at 6 ft. greater depth, and a rock slope
has been driven about 900 ft. The coal is of excellent
quality varying in thickness from 5 ft. upward; where
the slope entered it the width was found to be 28 ft.
Permanent electrically driven pumps have been in-
stalled. A new lamp-house and an office were erected
and other surface improvements were made during the
year. At the shipping place, Boat harbor, seven miles
away, a new coal washery was put in, and a new pier
was constructed, commencing 60 ft. outside the old
T-head pier and extending seaward for 400 ft. Its
total width is 45 ft.; its height from the caps to the
top of the superstructure is 52 ft. Nearly 500,000 ft.
of lumber has been used in_making this improvement,
a prominent feature in which is a moveable tower for
loading the coal, the tower travelling the whole length .
of the pier on a 12-ft. gauge track An incline belt
conveys the coal from the electrically operated con-
veyor belt that brings it along the pier above, and
delivers it into the hold of the vessel, this loadmg
belt being lowered to 21 ft. or raised as high as 72
ft. above water level, as required by the stage of the
tide. The height of the tower is about 60 ft.; its
mechanism is operated by an electric motor. Its de-
livery capacity is appr0x1mately 300 tons of coal an
hour. This tower is believed to be an unique feature
among the coal- loadmg appliances on the northern
Pacific coast, and it is equal to loading with coal the
largest ship at the present time voyaging off the Pacific
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coast. To facilitate the handling of the coal along the
new pier, a big electric generator is being installed
in the power-house on the shore and a motor at the
end of the new pier.

Nicola and Princeton Coal Mines.

The Middlesboro Collieries, Litd., and the Inland Coal
and Coke Co., Ltd., are the principal operating com-
panies in the Nicola district. The latter company is
stated to have acquired the property of a smaller neigh-
bor, and the property of the Diamond Vale Company
is to be operated under a new organization.

The Middleshoro colliery consists of No. 2 mine, in
the Upper or Coldwater Hill series of coal seams, and
Nos. 4, 4 East, and 7 mines in the Lower or Coal

_Gully series. During 1916 no development work was

done other than that of extending the main slopes and
levels in Nos. 4, 4 East, and 7 mines. No new mines
nor seams were opened, nor was there any new plant
put in the colliery having been previously well-
equipped with tipple, power plant, and all requisite
accessories. Demands for coal were light throughout
the spring and summer, consequently the mines were
worked only about four days a week, but there was a
distinet improvement in the autumn, so that during the
last three months of the year they were operated full
time, and the company was unable to get sufficient
miners to allow of its accepting all the business that
offered. The output of coal for the year was between
49,000 and 50,000 tons, which was more than that of
1915.

No reply was received from the Inland Coal and
Coke Co., but it is known, as already stated in this
review, that its production of coal was somewhat
smaller than in 1915, ‘

The Princeton Coal and Land Co., Ltd., operating
at Princeton, Similkameen, in 1916 added to its coal-
handling plant a new bunker and sereens to enable pea
coal to be made. This colliery is now equipped for
shipping coal in the following grades: Lump, over 3-in.
bar sereen; egg, over 2-in. shaker screen and through
3-in. bar screen; nut, over 34-in. and through 2-in.
shaker screens; pea, over 3g-in. and through 34-in.
shaker screens, and mine-run. These grades all feed
on to the same conveyor belt, so that any combination
of them, if required, can be loaded into the same
railway car. In 1916 considerable underground de-
velopment work was ‘done, including new haulage-way,
new airway, opening No. 2 mine to the surface, new
levels, ete.” The main slope is now down 2300 ft. and
new levels East and West are being laid off at that
point. The coal shows marked improvement in quality
at depth. In November the output was about 240 tons
a day, and it was expected that an increase to 300 tons
a day would be made before the middle of December.
The year’s output of about 24,500 tons compares with
15.500 tons in 1915, the increase being approximately
9000 long tons.

Crow’s Nest Coal Mines.

No information concerning the Crow’s Nest Pass
Coal Co.’s mines was supplied. The company’s output
in 1916 was approximately 812,000 long tons gross; as
already stated, it is estimated that 351,500 tons was
used in making 242400 tons of coke, which leaves the
net output of coal at about 460,500 tons. At the Coal
Creek colliery the mines operated were No. 1 East,

No. 2, No. 3, No. 1 South, No. 1 North, No. 9, and B.

North. A new fan—a Keith-Wheel fan, capacity 100,-
000 cu. ft. per min.—was put in at No. 1 North and
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No. 1 South. The damage done by ‘‘bumps,’’ to which
reference has already been made, was in No. 1 East
mine, which had previously been the most productive
mine of all being worked at Coal Creek. The mines
worked at the company’s Michel colliery are No. 3,
No. 3 East, and No. 8 North. Repair work has been
in progress in No. 3 East sinece the explosion in that
mine last August, but no coal was being produced.
The Corbin Coal and Coke Co.’s production of nearly
69,000 long tons of coal shows an increase as compared
with its output in 1915 of more than 6000 tons. There
were not any new developments in the underground
workings, but at No. 3 open-cut mine, also known as
the ‘‘Big Showing,”” which is worked both on the
surface and underground, stripping work was eontin-
ued. Additions made to equipment for stripping were
one Class 45C Bucyrus steam shovel and eight 20-yard
air dump cars. A transfer plant was put in and con-

nected with the Marcus screen at No. 4 mine, this be-

ing to handle the coal from the open-cut whenever
grading and sorting of that coal is required to be done.
The coal is dumped from the railway cars into a hopper
feeding on to an apron conveyor 172 ft. long, which
conveys the coal up a pitch of 11 deg. and discharges
it on to the Marcus scereen, where it is sereened.
Mine-Rescue and First-Aid Training.

During 1916' there were issued 103 certificates of
competency in mine-rescue work, as compared with 57
in 1915. Most of the men who passed the examinations
in this eonnection were trained at the Provincial Gov-
ernment mine-rescue stations. The numbe.r gf men
who obtained the St. John Ambulance Association cer-
tificate of competency in first-aid work was 124 out
of the 220 who attended the lectures at the coal mires.
Not all presented themselves for examination, however.
In 1915 the number at the coal mines who passed was
242, and in 1914, 85.

AMERICAN INTERNATIONAL
MINING SOCIETIES

Special Correspondence.

In North America there are at least two great inter-
national societies whose activities are connected with
the mineral industry. These are the Amfarlcan Institute
of Mining Engineers and the Geological Society of
America. Both of these societies include many Can-
adians in their membership, and men from Canada
nearly always occupy places at the council boards of
each. At times it would appear that Canadians, owing
to the liberal spirit shown by United States members,
occupy more than their due share in the councils. In
1917, for instance, the president of th.e Geological So-
ciety is a Canadian, and two vice-presidents were born
in Canada. Two years ago the pres1dgnt was also a
Canadian. It is very pleasant to Canadian members to
find such a broad, truly international spirit prevailing
in this Society. [ % :

The meeting of the American Institute of Mining
Engineers takes place annually in New York in Feb-
ruary. This year’s meeting is to be a very important
one, and should be attended by all Canadian mining
engineers who can find time to do so. The home of the
Institute is the finest building devoted to engineering
to be found anywhere. The annual meeting is inspir-
ing, and a visitor should not fail to see the splendid
combined library of the Institute and other engineer-

ing societies.

-
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The meeting of the Geological Society of America is
held annually between Christmas and New Year’s day.
This year’s meeting was in Albany, the capital of the
Empire State. It was one of the largest and best that
has been held. The president was Dr. John M. Clarke,
the distinguished State Geologist of New York. The
Geological Survey of this State is the oldest in America,
having been in ‘continuous operation since 1836. The
first State Paleontologist, the late Dr. James Hall, and
Dr. Clarke have a continuous service record between
them of over eighty years. And it may be added that
Dr. Clarke should easily add twenty years more and
thus round off the century of service. That the New
York Geological Survey has had a wide influence on
seience, not only within the boundaries of the State
but elsewhere, is shown, for instance, in the wide use
of such formational names as Trenton, Utica, Hudson
River, Medina, Clinton, Oneida, ete., ete. It was a
pleasute to the visitors in Albany to see that this the
oldest of the state surveys not only shows no signs of
decadence but as the years go on it is increasing its
field of usefulness, both in an educational sense and in a
direet economic way. It was a source of satisfaction
at the more formal meetings to hear leading statesmen
of New York speak so highly and appreciatively of the
work of Dr. Clarke and the members of his staff.

It is recognized by everyone that, in order to achieve
the best results, scientific work should be supported,
not fitfully or spasmodically but continuously over a
long period of years. New York is a good example of
what may be achieved by such support. That this state
is not alone in the fine position she oceupies as an en-
courager of science was made evident when the veteran
and ever youthful Professor B. K. Emerson of Amherst
College playfully told Dr. Clarke at the annual dinner
that, while the latter and his predecessor Dr. Hall had
a service between them of over eighty years, he, Pro-
fessor Emerson, and his predecessor, the late Professor
Hitceheock, in the chair of geology at Amherst could
claim an unbroken record of over ninety years.

New York state has recently erected at Albany, to
house the departments of education and seience, one of
the finest buildings, architecturally and otherwise, in
the world. The cost of the building, exclusive of the
grounds, was about $4,500,000. The state geological
survey and museum oceupy an important part of the
building. During the meeting of the Geological Society
the formal opening of the museum took place. There
were addresses by Governor Whitman and other publie
men, among them being Col. Roosevelt whose address
was much enjoyed, at least by the Canadians present.
The Colonel, while he said he was trying to give a
scientific address, as befitted the occasion, did not
neglect the opportunity to say what he thought of the
action of certain of his countrymen during the Great
War.  He referred to the various collections in the
museum, among them the beautiful exhibits of Indian
life in the state, and showed how the Troquois induced
peace among the aborigines with benefit to all. Other
exhibits were used to illustrate the same point. The
(olonel’s motto still appears to be the title of his book
“Tear God and Take Your Own Part’’—be loyal to
the country to which you owe allegiance, no matter
what your origin may have been, protect the weak and
be prepared against aggression.

‘While many of the papers presented at the meetings
of the Geological Society have little, if any, economie
bearing, it is not safe to assume that they never will
have. For instance, a few years ago glacial geology
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might have been considered to be a purely abstract
science, but at present use is made of it in studying
clay, gravel and sand resources and even water supply.
Similarly an academic study of voleanic deposits, un-
conformities, faults and other features, frequently leads
to a better understanding of structural relations in
mining areas and thus becomes of economic importance.

In addition to the numerous papers dealing with
so-called pure science, there are presented at every
meeting others on subjects such as ore deposits, which
everyone recognizes as having a direct economic
bearing.

There are two other societies of an international
character in North America that deal with mining,
namely, the Mining and Metallurgical Society of Am-
erica, and the American Mining Congress. The mem-
bership of the former is much less than that of the
American Institute of Mining Engineers and is re-
stricted to men with special qualifications. The Am-
erican Mining Congress does not insist on technical
qualifications from candidates for membership, and its
work is more especially concerned with legislation and
other matters affecting the industry.

It may be added that the Canadian Mining Institute,
whose annual meeting in March is looked forward to
with increasing interest by its members, is also inter-
national as regards its membership, but it is essentially
a Canadian society, supplementing the work, in the
northern half of the continent, of the American Insti-
tute, and dealing, moreover, with problems that do not
come within the latter’s scope. _

There was a good representation from Canada at the
Albany meeting. From Ottawa came Messrs. Baneroft,
Jr., Burling, Cairns, Johnston, Kindle and O’Neil, while
Montreal was represented by Messrs. Adams, Baneroft,
Sr., and Dresser ; Kingston by Mr. Mather, and Toronto
by Messrs. Coleman, Knight, Miller, Tyrrell and Wal-
ker. It may be added that the secretary of the Society
is still marooned somewhere in the polar regions, and
the members are greatly indebted to Professor Chas.
P. Berkey of Columbia University who, in addition to
his other onerous duties, has so efficiently performed

. the work of secretary in Dr. Hovey’s absence. It was

much regretted that Professor Kemp, who is so de-
servedly popular wherever he is known, was not pre-
sent. Hope for his speedy recovery was expressed
by all.

MURRAY-MOGRIDGE.

The stock of the Murray-Mogridee property is being
offered for public subseription by J. M. Childerhose.
This property is located at Wolf Lake in the township
of Maisonville, and three or four miles from Bourkes
station. '

A road has been cut from the railway for the hauling
of supplies, and work is proceeding at the property
where a small staff of men are employed and prepara-
tions are under way for extensive development.

The property is considered to be a promising pros-
pect.

HOLLINGER.

By May or June this year the Hollinger should be
treating about a hundred thousand tons of ore a month.
The mill addition building has been completed and
machinery is now being installed. There will be in
th_eil enlarged mill 200 stamps, 20 tube mills and a bal
mill. :
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SOME HISTORIC¥ROCK DRILLS

By H. B. Willmott*

The subject of machine rock drilling for boring shot
holes is one of leading importance to the mining en-
gineer. With the old methods of hand mining, pro-
gress was laborious directly hard ground was encoun-
tered, and the output in any given case was always
restricted, owing to the expensive and difficult condi-
tions surrounding the sinking of shafts and the driving
of drifts and raises. In the present condition of min-
ing, when high grade ore bodies are few and far be-
tween, and when the future of the industry is essen-
tially the working of low grade propositions and, con-
sequently, the quick output of large tonnage, much ore
mining would be commercially impracticable without

solid rock, and more recently, the 12 mile Simplon
tunnel, and still more recently the Pennsylvania Rail-
way Terminals at New York, the Mount Royal tunnel
and the Rogers Pass tunnel, are notable examples. To
these must be added numerous other important canal,
tunnel, railway cuts, dock, harbor, sewage and other
public works, where the rock drill has been employed,
and without which the expense and difficulties would
often have proven prohibitive. In quarrying also the
present enormous output of dimension and road stone
at low cost owes much to mechanical boring.

With the exception of the Simplon tunnel, and a
few comparatively isolated instances, the whole of the

8 .y " The Old Method

the aid of the rock drill, ‘which bores its way through
rock at the rate of hundreds of blows per minute, each
harder than any blow possible by hand labor. In this
as in>most other mining operations, the days of com-
petition between mechanical power and human musecle
are over. It therefore may be safely said the rock drill
has been the most important mechanical factor in the
remarkable development of metalliferous mining to the
present day.

To the civil engineer the subject is of equal impor-
tance. Many engineering schemes necessitating the
removal of large quantities of hard rock, owe their
successful completion to the assistance of the machine
drill. The Mont Cenis and St. Gothard tunnels, re-
spectively 714 and 91/ miles long, the 34 mile Croton
Aqueduct tunnel, the Chicago drainage canal, which in-
volved the removal of fourteen million cubic yards of

world’s machine drilling in hard rock, down to within
the last few years, has prgctlcall_y been accomplished by
means of striking or reciprocating machines, in which
the drill bit is an extension of the piston rod, and is
actuated by steam or compressed air.

The reciprocating machines of this earlier date were
not by any means last. The Mont Cenis tunnel was
perhaps the field where was solved the original prob-
lems of rock drill use. The tunnel was about eight
miles long and was the first connecting link through
the Alps of the French and_Itallan railway systems.
From 1857 to 1861 the headings progressed at about
the rate of eighteen inches per day. This was of course
by hand labor, and using black blasting powder. When
machine drills were introduced the speed of advance
in each heading rose to nearly five feet in twenty-four
hours, and when dynamite was introduced, to a little
over six feet.

* Manager Drill and Compressor Department, Mussens, Limited, Montreal.
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The history of rock drilling naturally commences
with hand hammers, which have been used from time
immemorial ; the next step being perhaps lifting and
dropping a weight in the manner still employed in pile
driving, and subsequently early in the seventeenth
century the employment of a trip hammer for holing.
Only vertical holes, however, could be bored by this
appliance. !

The fluid driven drill did not arrive until the last
century and many claims are made for its original in-
vention. Thus in America it is decidedly an American
idea, in Germany it is shown that its notion was Teu-
tonic in its inception, whilst the French engineer would

Fig. 1.
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probably refer to one of his own countrymen as its
inventor. The English claim Richard Trevithick as
being closely associated with the first rock drill, for in
1813 he mentions in his letters a machine which bored
holes in Plymouth limestone five times as fast as hand
labor. This, however, was a rotary machine. About
1842 “the 1dea of fastenmg a bit to the piston rod of
a cylinder was embodied in the invention of Nasmyth’s
steam hammer.

In 1849 J, J. Couch of Philadelphia invented the
first percussion rock drill. This drill contained the
principal mechanical features still found in piston
drills. Fowle of Boston shortly after patented a rock
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drill which contained the idea of imparting a slow
rotary movement to the reciprocating motion.

These early drills with their immediate successors
were all steam driven. It was not until 1854 that drills
were operated on air, when Bartlett’s rock drill was
tried out at the Mont Cenis tunnel.

Rock drills, however, were not used to any extent
until many years had elapsed, as they were at that
time heavy and cumbrous, and could only be practically
used when mounted on a heavy carriage. Some of the
difficulties encountered in the up-keep of these earlier
drills may be gathered from the fact that at the Mont
Cenis tunnel in 1867 no fewer than 200 Sommellier
machines were kept on hand to run sixteen constantly
at work.

Couch and Fowle’s patents of 1849 have been fol-
lowed by the well known names of Doering, Wood and
others, by whom the machines have been greatly im-
proved, so that to-day we are getting from a dozen
sources, high class rock drills, the splendid achieve-
ments of which have materially contributed towards
civilization and progress.

In passing it may be mentioned, that for mining
work, machine boring was early introduced into Corn-
“wall, England, and it is worthy of note, that the rock
drill has been in continuous use since 1867 up to the
present day at the Dolcoath Mine.

In the early days of rock drilling in mining work,
a water jet was considered a necessity, the method of
obtaining this being by turning a connection from the
air main into a closed cistern of water, a jet being
forced out through a hose connection and directed to
the mouth of the hole.

It was, however, not infrequently found that a ring
of tenacious mud formed some distance inside the hole,
causing difficulties and delays when withdrawing the
bit; this, and the inconvenience of excessive watering
resulted in the total disuse of the jet system.

The spray system was then designed to allay the dust.
This system while not popular is in more or less use in
different parts of the world at the present time, more
particularly perhaps, in connection with hammer drills.

The standard steam or air actuated rock drills grad-
ually divided broadly in two classes acecording to valve

gear, viz.: (a) the tappet type, in which a projection
forming part of the reciprocating portion of the mach-
ine strikes the rocker arm or tappet, and moves a
slide valve by direct contact, and (b) the fluid moved
~walve type, in which the piston itself, at certain points
of its travel, admits a supply of fluid to move the valve,
or to move the supplementary piston which in turn
moves the valve.

There is a third arrangement, which may be termed
the valveless type, in which the moving piston acts as
its own valve, as during its stroke it alternately opens
and closes certain ports, so that the fluid acts on each
end of the piston in turn. This arrangement is still
found in several pneumatic tool drills, and in hammer

rock drills, but has been discarded for piston drills :
since the Darlington drill of 1873. The general ar-
rangements of the tappet and air thrown valve drills -

are shown in the following two cuts, so that a detailed
description of the parts is unnecessary. The present
day réciprocating type rock drill follows in all essen-
tials the general plan of these older machines.

The following chronological table is an interesting
compilation of some of the most important events con-
cerning rock drills, boring shot holes, explosives and

Tappet Thrown
Val
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blasting ground. It was partly compiled by Rziha and
Drinker and is supplemented with additional infor-
mation.

A.D. :
1280 Albert Magnus, the German friar, describes an
éxplosive powder.

1280 Roger Bacon notices the composition of an ex-

plosive powder.
1324 Berthold Schwartz is said to have invented gun-
powder. :
1412 Gunpowder manufactured in England.
1613 Martin Weigel, mining superintendent of Frei-
berg, proposed drilling and blasting in mines.
1670 German miners introduced blasting into England.
1685 Tamping with clay known in Saxony.
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1791 Le Plat used sand as a tamping.

1795 Humboldt proposed making the shot holes wider
at the bottom (of a conical shape).

1811 Spangenberg of Sahl, used wooden tamping rods,
also wooden needles and soft clay for tamping.

1813 Trevithick invented a rotating boring machine,
which was made at Hayle Foundry, Cornwall,
and put into operation at some limestone quar-
ries near Plymouth.

1823. Harris fired a blast by the electric spark.

1829 Needles made of a composition of lead and tin
used in the district of Ehrenfridersdorf,

1829 Moses Shaw of New York fired several charges of
powder simultaneously by passing an electrie
spark through a priming composed of the ful-
minate of silver. \

Fig. 11. Rock Drill in 1880.

1687 Lumbe introduced into the Harz, tamping with
clay, and straws filled with. powder for firing the
shot holes.

1688 Singer of Clausthal employed small firing tubes
of hard wood.

1689 Luft of Clausthal used paste-board cartridges.
1717 Fritsch proposed to save powder, and to break
rock by wedges driven into the bore holes.

1725 At this date the simultaneous firing of several
shots was known.

1749 Hungarian miners first introduced the chisel-bit
drill into the Harz. For a period of one hundred
and thirty-six years, from Weigal’s day to this
date, all drilling had been done by means of
crown and cone ‘‘bits.”’

1759 Drilling with a chisel-bit introduced into'SaXOI}y.

1760 Thumberg introduced into Sweden tamping with

wedges.

Fig. 12. Rock Drill in 1890.

1831 Bickford of Cambourne invented the safety fuse.

1834 Pischal proposed ignition of blasting powder by
means of percussion.

1838 Prideaux used oxyhydrogen for deepening bore
holes, and with it burnt a hole at the rate of one-
eighth of an inch per minute.

1839 Hague injected water into air compressing eyl-
inders. :

1840 Bore holes made with rotary drills at Lankowily.

1840 Cast steel borers used in the Derbyshire mines.

1844 Brunton of Cornwall, proposed using compressed
air for working drill hammers, the air after use
to improve ventilation.

1845 Cast steel drills tested at Freiberg.

1846 Schonbein exhibited a sample of gun cotton at the
British Association.

1847 Sobrero discovered nitro-glycerine.
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1849 Randolph of Glasgow introduced into an air com-
pressor, a spray of water for cooling the air
during its ecompression.

1849 Couch of Philadelphia patented a ‘‘lance’’ percus-
sion drill.

1850 Robert Hunt, E.R.S., made low tension electric
fuses and used them in sinking a pit at the
Abercarn Colliery, South Wales, the firing of the
fuses having been performed by means of an
electric battery. The holes were bored in one
operation, and fired simultaneously in volleys.
The holes were placed so as to obtain a ‘‘sink’’
of ground from the blast.

Rock

1851 Fowle of Philadelphia patented a direct action
percussion drill.

1851 Cave of Paris invented a reciprocating percussion
drill.

1853 Piatti proposed using compressed air in the con-
struction of the Mont Cenis tunnel.

1854 Bartlett’s rock drill tried at the Mont Cenis tunnel.

1854 Schumann invented his percussion power drill.

1857 Schumann’s drill employed in the Frieberg mines.

1857 Sommeiller invented a drill for use in the Mont
Cenis tunnel.

1857 Ebner employed a frictional machine for blasting.

1857 Schwarnzkopf’s drill tried at Bingen.
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1861 On the first of January, Sommeiller’s perfected
drill commenced to work at the Mont Cenis
tunnel.

1861 Lisbet applied his boring machine in soft rock
(coal, soft limestone, ete.)

1862 Bornhardt’s air-tight electric firing machine
brought into successful use.

1863 Edward Crease introduced his rock boring mach-
ine into the Clogan Mines, North Wales.

1863 Lowe rock drill invented.

1863 Sach’s rock drill invented.

1863 Nobel applied nitro-glycerine as a blasting agent.

Drill ritted With Spray Attachment

1864 In March, Carl Saehfs machine introduced in the
Altenberg Mines, Aix-la-Chapelle,

1865 Gun cotton tried at Hoosac tunnel.

1866 Lithofracteur manufactured by Ergels near Col-
ogne.

1866 Nitro-glycerine tried with great success in the
Hoosace tunnel.

1866 Jordan and Darlington invented the rifle-bar and
ratchet wheel for turning the piston carrying
the drill.

1866 The Burleigh drill successfully introduced at the
Hoosae tunnel.
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1867 Jordan & Darlington invented the straight and
spiral shot, and double ratchet wheel for turning
the drill.

1867 Dynamite patented in England.
1867 Doering introduced his boring machine into the
Tineroft Mines.

1867 Dubois & Francois rock drill invented.

1870 Beaumont & Appleby’s diamond boring machin-
ery introduced at the Croesor United Slate Quar-
ries, North Wales.

1870 Sir George Denys, Bart., commenced driving an
adit for the Old Gang Company, Yorkshire, by
means of the McKean drills.

1873 The Ferroux rock drill invented.

d Wosly’ & 4 ORI L
A Piston Drill at Work in an 18-inch Stope

1873 The Darlington rock drill invented.
1874 The Mowbray mica powder patented.

1874 Electric blasting introduced by Darlington into
the Minera Mines; Bonhardt’s machines, the
blasting stick, and wire electric fuses being em-
ployed for that purpose.

1874 Darlington invented the spinning piston.

1876 The Beaumont rock drill employed at Carn Brea.

The last forty years have been marked by brilliant
achievement in almost every department to which’ the
admirably compiled table refers. In rock drills, par-

tieularly, enormous strides have been made: Since 1876

other well known names have followed from practically
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every quarter of the globe. The long list of inventions,

which in the present instance is simply hinted at, has

greatly improved the rock drill, until to-day the great

mining camps all over the world have high class ma-

chines, each contending for supremacy. In addition to

the steam and air actuated piston drills, we have the

electrie drills, hydraulic drills, gasoline drills, hammer

drills, and well drills. In concluding the table, how-

ever, the following events are probably worthy of note:

1879 Rock drills made at the Camborne Engineering
‘Works—now Holman Bros.

1903 Air hammer rock drills first used.

1908 The world’s record for incline shaft sinking made
in South Africa.

1909 The world’s record for driving made in South
Africa. A

1914 The world’s record for tunnel driving made at
Montreal, Canada.

The reciprocating rock drill to-day is a vastly im-
proved machine over those used in the past. Not only
are rock drills mechanically better but they are strue-
turally better, and doubtless, as the years go by, further
improvements will be made, until at last the ‘“perfect
machine’’ is achieved.

In closing, acknowledgment should be made to
Messrs. Holman Brothers of Camborne, England, manu-
facturers of the well known line of Holman Rock Drills,
for the cuts given herewith, and for a great deal of the
information contained.

PLENAURUM. :

It was announced at the meeting of MeIntyre share-
holders, held in Toronto on December 28, that a year’s
optien has been gecured -on the Plenaurum property,
which adjoins the Jupiter on the east. Althouch the
terms of the option have not heen announced, it was
stated that the MeIntyre was to spend $53,000 on the
property within a year, for which it would receive
stock in the Plenaurum company.

ACCIDENTS AT PORCUPINE.

Timmins. Jan. 4—Wednesday of last week was
““accident day’’ in the Porcupine Camp, no less than
three serious acecidents oceuring and two deaths re-
sulting.

‘Wednesday morning, at an early hour Geo. Mudato,
a Russian, was blown to pieces at the Hollinger mine.
Toni Masecioli, an Italian, who was working with him
in the blasting operations. also received a bad shaking
up; but was not seriously injured.

THE DOME MILL.

The present plan of mill extension at Dome Mines
now gradually being carried out is the substitution of
ball mills for stamps. There are now two ball mills
and sixty stamps working, which can easily give a
combined capacity of fifteen hundred tons a day. The
sliming capacity of the mill does not exceed that, so
until other sections than crushing have been enlarged
there will be little change in mill capacity. Tt is pro-
posed to instal five ball mills, each having a capacity
of about five hundred tons a day.

SCHUMACHER.

Like most of the mines in Porcupine, the Schu-
macher is figuring on mill expansion. The mill, now
treating about a hundred and forty tons a day, will
be increased to 300 tons, and stock has been issued to
cover the expenditure,
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ROCK DRILLS
By M. M. Morrison.

The relative merits of rock drills are usually based on
drilling speed, freedom of rotation and reciprocation,
and the time required to change drills.

Drilling speed being the chief aim, the drill steel
should be as small in cross section as the service will
permit. Within economical and practical limits, a
light drill will drill faster than a heavy one by reason
of lower resistance to acceleration. Other things being
equal, the drilling speeds of drills having bits of dif-
ferent diameters will vary inversely as the areas of
the holes drilled. The smaller steel costs less per foot,
is easier to carry, and does not break as frequently as
steel of larger diameter.

The time devoted to actual drilling of the daily quota
of holes for blasting is but one of several items that
enter into the cost of mining. It may constitute a
higher percentage of cost in some mines than in others
and routine and appliances well suited to one mine
may not be so well adapted for a different rock for-
mation and different conditions. The hardness and
abrasive aualities of rock formations differ, and while
a blunt. obtuse bit may be the best form for drilling
a hard. brittle formation, a sharper, or less obtuse bit
may drill faster in softer, more tenacious rock. espec-
ially if it contains a ealeareous. or other binding ele-
ment. that imparts a tendency to pack under pressure.

Machinists find it profitable to grind their cutting
tools at different angles for cutting different qualities
of metal; so too, the mine manager may find it profit-
able to determine., by trial and observation, the bit
aneles best snited for his rock formation.

With a view to maintaining the diameter of the
hole as nearly uniform. from start to finish. as may
be economically practical. the outer corners of the
vanes and the reaming shoulders should be the same
radial distance from the centre. so that all that the
cutting portion of the vanes will ent and ream in the
same eircle.

Since the corners of the forward cuttine edge cut

around the loncer circumference they will he worn
the most. and when they are much worn it will econ-
omize drilling time to replace the drill by a sharp one,
of the same gauce, or a trifle smaller. The depth to
which a drill will penetrate economically should de’r‘er-
mine the ““run’’ or difference in length of successive
drills.
A drill that is fif to use will drill a hole that is a
little larger than the diameter of the bit. probably due
to the ahrasive action of the sludee, and the anivering
of the hit against the sides of the hole. This slioht
alaapance permits the drill to rotate -and reciprocate
with sufficient freedom. !

By reason of greater flexihility the smaller steel will
rotate more freely in a hole that is not absolutely
straicht. and will bend to a sharper angle without
%reakin.g. :

HITNTON_RTRZT.AND T ARE,

T+ ig renorted that woark is to be resnmed on the
Funton-Kirkland Gold Mines property earlv this vear.
Thie was eonsidered one of the most promisine of the
Kirkland Tiake prospects at one time. and comvrises
ahont 40 acres lying close to the principal producers
of the Camp.

] McINTYRE.
Shareholders of the MeIntyre, Extension and Jup-
iter companies have ratified the amalgamation of the
three properties.

January 15, 1917

NORTHERN ONTARIO MINESIN 1916

The following review of progress in Northern Ontario
during the past year is from Gibson’s ‘‘Fortnightly
Review’’:

Porcupine.—ILiooking hack over the past year one
can see momentous changes in Porcupine, and it needs
no stretch of the imagination to say that all of these
changes have been made for the better.

Without exception, those mines which were being
operated a year ago are now in better physical condi-
tion than at that time. Production has increased at a
most satisfactory rate, and additions to mining and mill-
ing plants now being installed make certain still fur-
ther inereases in months to come.

The startling feature of the enlargement of activities
in the camp during the year, however, is that of the
areater number of properties now being developed.
Many prospects of certain promise, which a year ago
were idle, are now being energetically and intelligently
operated. and it would appear reasonably certain that
new producers of wealth will be added to the already
respectable list.

A confidence, born of certain knowledge that the ex-
tent of Porcupine’s mineral wealth is as yet entirely
unknown, is part of the make-up of every person aec-
auainted with conditions there, and that such confi-
dence has not heen ill-founded in the past gives gronnd
for the belief that such will be equally well founded as
reoards the future.

During the year the camp has attracted the attention
of outside capital to an extent before unknown. and the
indications of a continuance of such a flow of capital
into new ventures during the coming year would appear
very bright indeed.

The almost unexampled prosperity of both the United
States and Canada. tooether with the snceess that has
attended operations on the better known Porcupine
nroperties are factors that must have a large influence.
That operations on properties recently refinanced and
on which operations have been recently or are about
to be resumed are almost entirely on those which can
be considered to ‘‘have a chance’’ is also worthy of
comment. Wild-catting. beyond an occasional example
of a sky-rocketing stock market in certain new issues, is
consnicnons by its absence.

Cobalt.—In spite of many predictions that Cohalt was
approaching the end. progress can be noted here. The
year 1915 was indeed an unsatisfactory one from the
standpoint of the producers of silver metal. and even at
the beginning of the present year matters were in such
a state that no wild enthusiasm could be noted in the
attitude of the operators of properties there. :

Early in the year. however, an improvement in the
price for silver metal caused a more optimistic frame
of mind to come into being. and when. in Mav. the price
reached 77 1-4¢ per ounce, a ﬁgure never before realized
in the history of the camp. an impetus was given to pro-
duction and development that has sinee had a decided
effect.” : '

The adoption of the oil flotation process of treatment
of ores bids fair to add years to the life of the camp.
for the reason that this method allows the handling of
the very low grade ores that under former methods
were necessarily treated as a waste product. This
method has even made it possible to re-treat the large
tailings dumps which had accumulated in past years of
operations. These are known to contain millions of
ounces of silver. which, with present prices for the metal
and more scientific methods of treatment can be handled
profitably, and thus add largely to the total of produc-
tion from the distriet.
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The high average price for silver that has prevailed
during the year has made it possible for the production
of the camp, although smaller in point of silver ounces,
to exceed in value that of any recent previous year.
Although the cost per ounce of production will prob-
ably average higher than heretofore on aceount of labor
conditions and the high cost of mining supplies gener-
ally, such increases are very much more than offset by
the better price, so that the percentage of profits to pro-
duetion will no doubt exceed that of any previous year
in the camp’s history.

The success that has attended the later operations in ‘

the Southeastern Coleman section of the field, notably
at Beaver and Temiskaming, has given an impetus to
~development in that section. With that section, because
of the geological conditions which prevail, would seem
to rest the probability of a continuance of Cobalt’s
wonderful production of the white metal.

To us it appears that the most important single de-
velopment now taking place in the eamp is the effort
being made by the Beaver and Temiskaming companies
to prove the existence of values at the lower or second
contact. This effort has required the expenditure of an
enormous amount of money in sinking two shafts to a
_denth of 1600 feet, where development is now actually
proceeding.,

The conrage shown by those resnonsible for this de-
velonment carried ont to prove or disprove what is con-
ceded to be a logical theory. is to be commended, and
it is partienlarly gratifving to all who have the best
‘interests of the eamp at heart to know that. althongh
no commerecial silver values have as yet heen demon-
strated to exist at this great depth. eeoloeical eondi-
tiong have bheen proven to be almost identical to those
which prevail at the upper contact. Tt would seem
roagonahbla therefare. ta expect success to erown this
offart Anrine the vear 1917, )

The most oranhie illnstration of the real suceess that
has attended onepations durine the vear. however. is
given in the dishnrsement of extra dividends by several
of the operatine comnanies and the resumntion of such
Adighnrgements by other comnanies who had suspended
dividend pavments since 1914,

Tn spite of these added nayments. the surpluses now
heine earried hv many of the producine comnanies now
stand at record levels, foreshadowine still further heavy
Adistributions. Such a condition must he conceded to
he a most satisfactorv one. and it would seem therefore
that, the full tale of Cobalt’s wonderful wealth is as yet
far from told.

Kirkland T.ake.—Second only to Porecunine. the de-
velopment of this field has made proeress during the
vear. Tt may even be safely said that this eamp has
ontdone Poreupine in the number of properties that
have naqqed from the stage of raw prospect to that of
rvaven mines, onlv awaitine the installation of mﬂhng
mashinery to make production a reality.

The Tonoh-Oakes. on which development has bheen
earried farthest. has been a profit-maker from the
“ovags roots.”” and is now naying dividends at the rate
of 10 per eent. annually. The unfortunate litication in
which some of the larger interests have heen involved
far coveral vears. however. mnst have had its effect on
the proper development of the mine. as the management
cannot have heen free to carry out their ideas under
gnieh a handicap. Tt is to be hoped for the good of the
nropertv and of the distriet generally that these. con-
flietine interests can be gotten together.

The Terk-Fuehes now only awaits the advent of elee-
trical power to begin milling the ore that has been de-
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veloped since it has been handled by the present inter-
ests. Thus the next sixty days should see this company
definitely embarked on a producing career.

The Lake Shore, McKane and La Belle have also now
reached the stage of reasonable certainty, and an-
nouncements that milling plants are to be erected on
one or more of them would not come unexpectedly. The
Wright-Hargraves, on which development was recently
resumed, also gives great promise,-so that it would
appear safe to say that Kirkland Lake now has six
proven mines, with excellent prospects for three or four
more which are located on the belt.

Other Districts.—The stick-to-it-iveness that certain
owners in the Gowganda and Miller Take fields have
shown has been rewarded during the year by wery fav-
orable results, which lead to the hope that these dis-
triets are about to ‘‘come back.’”” Notable among these
are the Miller Lake-O’Brien, where a short time ago
what is conceded to be the richest deposit of high-grade
silver ore ever opened up in the north country was en-
countered. ~Although handicapped by lack of proper
power and transportation facilities, development has
proceeded without interruption for several years, and it
now bids fair to become one of the big silver producers
of the north.

The Reeves-Dobie, at Gowganda, after a somewhat

checkered career, lately shipped about eleven tons of

ore, which gave returns of $57.000 at the smelter. In

. point of values per ton, therefore, this is one of the rich-

est shipments that ever left the north.

The knowledge that several strong companies are
financed to carry out extensive development of promis-
ing properties in the South Lorrain, Munro Township,
Boston Creek, Tashota and West Shining Tree distriets,
leads to the hone that 1917 will see new fields under
energetic development. This, in our opinion, is all that
is needed to bring the great north country into its own.

It is certain that minino in Northern Ontario was

never before on such a solid foundation as at the end
~f 1916. 24

BOSTON CREEK.

Timmins, .Tan. 4—The two compressors at the Bos-
ton Creek mine are now in position and will greatly
aungment mining operations at that property. Work
ta «date has heen carried on throueh the shaft of the
R. A. P. Svndicate. but the connection of the raise
from the drift at the two-hundred foot level will now
facilitate future developments.

THE McINTYRE MILL.

During 1916 milling capacity at the MeIntvre was
increased from an average of 290 tons per day to ahout
five hundred tons a day at the close of the year. This
increase was brought about by the addition of a unit
of ball and pebble mills and an auxiliary ball mill.
Tt is auite likely that more units will be installed dur-
ing 1917.

The Pas, Man.. Dec. 22.—Henry MecCafferty arrived
in town on Sundav’s Muskeg after the completed
camps at the Rex mine. Herb lake. He has freighted
into the mine thirty tons of machinery and supplies.
He reported the vein on the property was showing
up well. The head-frame. hoist and shaft-house are
now completed, and everything is ready to continue
sinking the shaft as soon as the miners arrive from
The Pas.

41
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UNIVERSITY PROFESSORS LECTURE ON
MINERALS.

The Pas, Man., Dec. 15.—A real event in the history
of The Pas was the course of lectures delivered at the
Central school during the past week by Professors Wal-
lace and DeLury of the University of Manitoba, on
mining, mineralogy, prospecting and matters pertain-
ing thereto.

These gentlemen arrived last Saturday morning and
immediately set up their equipment in the
house. That evening Professor Wallace delivered a
lecture on ‘“Manitoba in the Making.”” Tt was illus-
trated by lantern slides and proved exceedingly inter-
esting, as well as instruective. Dr: Wallace discussed
the general structure of that part of North American
continent in which Manitoba is situate, showed the
various geological developments that had taken place,
and indicated the present structure of the province,
and particularly of this northern part. The lantern
slides certainly added much to the way of bringing
clearly before those in attendance the points referred
to by the speaker. At this lecture the program for
the week was announced.

The professors offered during the days following to
give instruction to any of those interested in prospect-
ing and mining work. This instruction was entirely
informal, the main work being examination of a large
number of specimens which the professors brought
with them and discussion incident thereto.

On Monday evening Dr. Wallace, in a general lec-
ture. told of the different mining fields in Manitoba.
As he had examined these persomnally he was in a
position to give accurate information. As in the pre-
ceding lecture, this was illustrated by lantern slides.
There are three mining distriets in Manitoba, Star
lake, Rice lake, and the country north of this point.
The last mentioned has much.the largest territory,
although, up to date, possibly more has been expended
in development in one of the other districts. The leec-
turer pointed out that the discoveries made in The Pas
distriet covered a large area, and were such as would
in all possibility change this order before very long.

Professor Delmry was in charge on Tuesday and
Wednesday evenings, during which time he took up
the systematic study of the general formation of the
rocks composing the earth’s crust; how they became
mineralized. and the main character of the different
minerals. These lectures were also illustrated by both
lantern slides and samples of different rocks which
were on hand. After the lectures each evening there
was a free discussion on any matters which those in
attendance cared to take up.

In the final lecture on Thursday evening, Dr. Wal-
lace took for his subject that very interesting topic
““Gold.”” This proved to be a very fitting wind-up to
a most interesting and satisfying series.

The thanks of the people of The Pas and the north
country generally, are due to these gentlemen for
their trouble in coming here at this time. Some of the
mining men from the various districts to the north
came in to hear the lectures and expressed themselves
as having been greatly benefited thereby. These lec-
tures are an indication of what the University can do
in a practical way to help in the legitimate develop-
ment of the country.

IRON AND STEEL PRICES.
““Opinion is gaining strength,’”” Tron Age hears from
Pittshurgh, ‘‘that top prices have been reached in the
steel and iron market.”’
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UTILIZING WASTE HEAT FROM REFINING
FURNACES.

The International Nickel Company (Orford Copper
Works) has in service over 3,000 h.p. of waste-heat
boilers set in connection with nickel-refining furnaces.
As in the case of zine furnaces the temperature of the
waste gases is high. While it varies during different
portions of the operation, the average is probably in
the neighborhood of 1,700 deg. when leaving the fur-
nace. The boilers at this plant are of practically
standard design, such as used for coal fuel, insofar as
baffle arrangement is concerned. No complete test
figures are available, but from data at hand the boilers
are developing over 90 per cent. of their rated capac-
ity with exit gas temperatures of approximately 600
deg. 'With such a temperature leaving the boiler and
a draft resi.stanee through the boiler corresponding
to about rating in coal-fired practice, the low draft re-
quirement at the furnace exit is readily met by a 100-ft.
stack.

These boilers, as stated, are of practically standard
design. As compared with the exit temperature of
600 deg. actually being obtained it would be entirely
possible, with the modern type of waste-heat boiler,
to reduce this to 450 deg., corresponding to an in- -
crease of over-13 per cent. in capacity. On the other
hand, the design of boiler in use is developing ap-
proximately its rated capacity with gases that pre-
vious to 1911, the date of the first installation, were
wasted. The success of the first units installed was
such as to cause this ecompany to duplicate them in
later installations, and since these waste-heat boilers
have made it possible to shut down a large portion of
the coal-fired boiler plant, there was no apparent rea-
son for changing the first design.

In this elass of work, as with copper-refining fur-
naces, the saving due to the reclamation of dust,
within the setting is an item that compares favorably
with the saving, due to the steam generated from the
waste gases—Met. and Chem. Eng.

DOME MINES.

In the month of December, Dome Mines milled 39.000
tons of ore and produced $133,300 worth of bullion.
The tonnage treated has been exceeded in only three
months previously and values were higher in only two
months of the year. The most interesting feature of
the Dome statement is that the total cost per ton was
rgduced eleven cents. This in face of the continued
high cost of mining materials is rather a surprise. The
average value per ton was $4.70, which is higher than
for any month sinece July and about the average of
the year. :

Figures for the twelve months of last year compare
as follows:

Total
Month. B e B o o
T T R S 31.600 $175639 $5558  $2.77
SRRl e 32.040 164.037 5.119 211
Mapeh”—7rat ks 34.300 173.724 5.064 2.64
Apribins R 37,300 177,624 4762 2.40
Ny 39,400 190.229 4.828 2.44
Janer s e bt 36.700 179.245 4.883 2.66
JUl e s T 38,150 179.370 4,701 290
It ot e R 40,010 179.530 4487 2.55
523 0\ A s e 38.300 179.500 4.686 2.59
[ A T A LG T 40.200 185,000 4.601 2.69
MO, ot iy 37,900 177,000 - 4.670 2.88
115 Vo o S A 39,000 183,300 4.700 297
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PERSONAL

Mr. Harry Sparks, who has been assisting Mr. Julius
Cohen at the Croesus Mine, is in the Shining Tree
district in charge of the operations at the Caswell
property, for the owners of the Croesus.

Mr. J. B. Tyrrell has returned to Toronto from
British Columbia.

Mr. Clyde Weed has been appointed general man-
ager of the Lake Copper Mining Co., Michigan.

‘Mr. Frank Oliver, Toronto, has been elected a mem-
her of the Canadian Mining Institute.

Mr. W. E. Segsworth, Toronto, has been chosen to
represent the Toronto branch of the Canadian Mining
Institute on a committee recently organized in Toronto
to assist the Government in utilizing the services of
technical men in carrying on the war.

Dr. W. G. Miller, Mr. C. W. Knight and Mr. .J. B.
Tyrrell have returned to Toronto after attending the
annual meeting of the Geological Society of America.

Mr. E. V. Neelands has resigned as general manager
of the British Guiana Gold Concessions Co.

‘Mr. H. M. Porteous is now manager of the Burnt
Hill tungsten mines, Maple Grove, N.B.

Mr. George (. Thomas, has resigned as manager gf
the Dome Lake in Porcupine and the Hudson Bay in
(lobalt. e will open an office in Toronto as consulting
engineer. Mr. Thomas will act as consulting engineer
for the Calumet and Montana Company in Cobalt, the
Murray Mowgridge Company at Wolfe Lake aqd the
(Clomstock. He is succeeded by Mr. H. W. Darling of
the Porcupine Crown as manager of the Dome Lake
and Mr. Douglas Much, assistant manager of the Dome
Lalke, as manager of the Hudson Bay in Cobalt.

Mr. George H. Williams, who was construction en-
gineer in charge of the erection and eql_li‘pment of the
smelting works at Crofton and Ladysmith, Vancouver
Jsland, British Columbia, the former for the North-
western Smelting Co., and the latter for the Tyee qu-
per Co., and afterward superintendent of the British
(‘olumbia Copper Co’s smeltery at Greenwood, Boun-
dary distriet, has gone to Chuquicamata, South Am-
erica, from Anaconda, Montana, at which last men-
tioned place he was with the Anaconda Copper Mining
Co.

Mr. Herman C. Bellinger of Spokane, Washington,
for more than ten years actively connected with cop-
per smelting in British Columbia, has been appointed
general manager for the Chile Exploration Co., Chu-
quicamata, Chile. He was metallurgist for'the. late F.
August Heinze when the latter in thfe nineties was
operating the smelting works at Trail, B.C., after-
ward sold to Canadian Pacific Railway Co. interests
which organized.what is now the Consolidated Mining
and Smelting Company of Canada. Tater Mr. Bel-
linger was associated with Mr. James Breen'in the
establishment and operation of the Northwestern Smelt-
ing Co’s smelting works at Crofton, Vancouver Island,
B.C. Still later, he was general manager for the Cobar
Copper Co., with big mines and :sm»elting works in New
Qouth Wales, Australia. In quite recent years he has
heen consulting engineer in South America, where he
is nmow continuing his work but in the capacity of
general manager.

- Mr. G. S. Rice, of the United States Bureau of
Mines, has returned to Washington, D.C., whence he
will send to the Minister of Mines for British Columbia
his report on the mines of the Crow’s Nest Pass Coal
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Co., at Coal Creek, Southeast Kootenay, B.C., in which
a succession of ‘“‘bumps’’ lately wrecked a consider-
able area of the company’s No. 1 East mine and had
previously done damage in other parts of the property.
Mr. Rice was assisted in his investigations by Mr. Wm.
Fleet Robertson, Provinecial Mineralogist, and Mr.
Thomas Graham, Chief Inspector of Mines, for British
(Columbia. On Mr. Rice’s report will he based the
decision of the Department of Mines as to what part
of the mines affected by the ‘‘bumps’’ will be declared
unsafe for further working and consequently be per-
manently closed.

Mr. F. P. Burrall, mining engineer, New York City,
who has for some time been ‘engaged in professional
work in mines in the neighborhood of Dawson, Yukon
Territory, left that region early in December to spend
the winter ‘‘on the outside.”’ X

Mr. James Cronin, for many years managing mines
in British Columbia, went from the Babine country.
in Omineca division of that province, to Spokane,
Washington, last month to spend the Christmas season
at his home there.

Messrs. Robert R. Hedley and S. J. Castleman were
members of a party from Vancouver, B.C., which last
month visited the Ikeda copper mine, on Moreshy
island of the Queen Charlotte group, on the coast of
British Columbia.

Mr. W. E. Zwicky, of Kaslo, B.C., went to Butte,
Montana, Tast month. Tt is stated that he intended to
endeavor to interest Montana men in the Cork-Prov-
ince silver-lead mines, a promising group situated on
the south fork of Kaslo creek, in Ainsworth division of
British Columbia. :

Messrs. P. W. Clark and J. Bresnahan, of the Ga-
lena Farm silver-lead zine mine, near Silverton, Slo-
ean lake, B.C., were in Nelson on December 20 on their
way to Spokane to spend Christmas in that eity.

Mr, Alfred MeMillan, formerly of Rossland, B.C.,
and afterward for several years in charge of the North-
port Smelting and Refining Co’s inoperative smelting
works at Northport, Washington, went to New York
City in December in connection with a move to interest
United States capitalists in the Velvet mine, about a
dozen miles southwest of Rossland. The mine is owned
in England, but has been operated on a small scale
lately under lease and option of purchase.

APEX. :

The shaft on the Apex property which had been sunk
to a depth of 90 feet by the old management, has heen
dewatered, and sinking has been started. It is the
intention to continue this shaft to a depth of 300 feet,
from which level lateral work will be done. A contract
for 5,000 feet of diamond drilling has been let, and a
start already made on this contract. Mr. W. J. Tre-
thewey is in charge. .

PORCUPINE CROWN.

The discovery of good ore between the 800 and 900
foot levels has greatly improved the position of the
Porcupine Crown company. Early in the year results
of development were rather disappointing; but the
mine is again in good. shape.

NORTH THOMPSON.

Ore from the North Thompson mine, Porcupine dis-
trict, is now being treated at the Vipond mill. The
properties adjoin and a satisfactory working agree-
ment should be possible,
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SPECIAL CORRESPONDENCE

BRITISH COLUMBIA

‘While it is not practicable, in the absence of returns
from many of the larger producers of mineral, to make
a definite statement as to the total value of the mineral
production of the year 1916, there does not seem to
be room for doubt that it will be found to bhe fully 50
per cent. larger than that of the year 1915 and prob-
ably nearly 40 per cent. greater than that of 1912, the
year of highest record until 1916. Roughly, a total
of about $45,000,000 is estimated, and of this com-
paratively large amount somewhere about $35,000.000
will be the value of the metalliferous minerals and the
remaining $10,000 000 that of coal and coke and mis-
cellaneous products. The outstanding feature of the
year’s production is that of coppef, which in both
quantity and value will be found to have considerably
exceeded that of any other of the twenty years that
have elapsed sinece the production of this metal com-
menced to be of importance in the province. Next to
eopper, eoal and coke make a good showing, with a
total value of approximately $8.800.000, which is an
incerease over the value of the output of those minerals
in either 1915 or 1914.

WEST KOOTENAY.

Ainsworth.—Several mines have been continuing to
ship ore notwithstanding that with the coming in
of the winter season it is less easy to transport ore
than either after the snow on the roads or trails shall
have been well packed down, or in the summer, when
the hauling by horse-wagon is good. The present larg-
est shipper in this division is the Bluebell, which being
situated near the lake-shore has no freighting diffi-
culties to provide against as the seasons change. The
Highland sends its ore down to the lakeside over an
aerial tramway, so is also comparatively free from
hauling troubles. Other shippers from the neighbor-
hood of Kootenay lake are the Comfort and the Banker-
Maestro group, the latter having resumed production
after two years of inactivity. In the western part of
the division, the Utica continues on the shipping list,
and the Charleston and Whitewater (Retallack & Co’s
mine) each made a small shipment lately.

Slocan.—The Galena Farm, Rambler-Cariboo, Ruth,
and Standard, have maintained an output of silver-lead
ore, and the Hewitt, Idaho-Alamo, Lucky Thought,
Queen Bess, Sovereign, Slocan Star, and Wonderful
have made occasional shipments. The Lucky Jim has
been for several months a regular shipper of zine eon-
centrate to the Trail smeltery, and the Galena Farm,
Rambler-Cariboo, and Standard have shipped much
zine concentrate to the United States.

Nelson.—The Eureka copper mine shipped ore to
. Trail about the middle of December after a suspen-
sion of production of three months’ duration. The
mine is now being worked by the company owning it.
the syndicate that for some time previously operated
it under lease and bond having relinquished posses-
sion. The Granite-Poorman has been milling gold ore
and. as well, doing underground development to gain
depth on the Hardserabble vein. The California, near
the town of Nelson, has been shipping ore to Trail
lately. The Molly Gibson, at the head of Kokanee
creek, has been closed for the winter, the snow being
too deep for advantageous working. The Jennic Bell,
rear Ymir, recently made a small first shipment to
Trail, The Yankee Girl, also near Ymir, is reported

to have opened a mew shoot of ore at considerable
depth. The Emerald, near Salmo, sent 339 tons of
lead ore to Trail during three weeks in December,
after a temporary suspension of output, probably
cansed by bad roads for hauling.

Rossland.—Late in December it was announced that
the Consolidated Co. intended to resume shipment of
ore from its Centre Star group and I.e Roi mines,
after a short period of non-production, the result of
coke shortage at the smelting works at Trail. The
Josie group, of the Le Roi No. 2, TLimited, continued
shipping without intermission. This company’s man-
agers at Rossland reported to the Tondon office for
October, as follows: Josie mine shipped to Trail 1,511
tons of ore. Receipts from the smeltery were $24,554,
in payment for 1.768 tons of ore; sundry receipts were
$561; total of receipts $25115. Estimated working
costs for the corresponding period were $9,000 for
ore production. Other expenditures were: On capital
account, $139; on development (including diamond
drilling) $9,770. Total expenditures, $18,909.

VANCOUVER ISLAND.

The first coal shipped from the newly opened mine
of the Nanoose or West Wellineton Collieries, situated
ten or twelve miles north of Nanaimo, was taken by
secow to Vancouver city late in December. A shaft
has been sunk and at a depth of about 130 ft. it reached
the coal, which is the old Wellington seam there four
feet six inches in thickness,

The Canadian Collieries (Dunsmuir) Limited, being
short of men to work in its coal mines on Vancouver
island. recently communicated with the City of Vie-
toria Municipal Labor Bureau, as follows: We have
vacancies for a considerable number of good. prac-
tical coal miners. The tonnage price for mining the
coal is 82 1-2 cents; a miner doing company work or
paid by the day, receives $3.45 Timber men receive
$3.45. drivers $3.15, leaders $3.15, pushers 2.871.2.
Roard and lodging which is not included.. runs from
$27 to $30 a month at hotels and private boarding
houses. The employment is steady; the transporta-
tion charges are not paid by the company.”’

OMINECA MINING DIVISION.

Tnterviewed at Winnipeg. Manitoba. Mr. W. P, Hin-
ton, traffic manager for the Grand Trunk Pacific
Railway. is reported to have said: ‘“‘Central British
Columbia. along the line of the Grand Trunk Pacific
railway. is an especially promising field, the bhig min-
ire interests of the United States havine bheen attract.
ed, notahly to the Telkwa and Hazelton districts during
the past year, and from the preliminary development
in hand and the experience of actual shipping mines,
a f{m' conclusion would be that in the comparatively
limited Telkwa and Hazelton region. exploration so
far shows that the copper area is at least as large as
and is much richer than, the Montana copper field.
Tn addition to this, valuable coking-coal areas have
heen discovered in the same region, and this is sure
to be of untold henefit to the development of that
nart of the .provinee, inasmuch as there are no copper
fields in the world of any extent possessing the right
kind of coal for smelting purposes in the same area
This mining development will encourage further settle-
ment of the millions of acres of first-class agrienltural
land in the Bulkley and Nechaco valleys.”’
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ATLIN MINING DIVISION.

Concerning Atlin, the Whitehorse Star said recently :
“Despite the shortage of labor in Atlin mining district
the gold output for the 1916 season has heen greater
than for any year since the big rush in 1898. Effic-
iency has been greatly hampered this year because of
the fact that many of the experienced hydraulic men
have enlisted for war service and new men have had
to be trained to take their places, thus causing a ser-
ious loss to operators. Notwithstanding this, how-
ever. everyone in the distriet prospered last season.
Thines have been on the upgrade since the summer of
1913. In that year the minimum of output was reached
since the davs of discovery. It took a good deal of
entimism to hold throueh the lean years, but those who
did are now revaid. Three rediscoveries were made
last summer. On one creek there were no less than
twenty small operators at work, and all were making
money. Quartz onerations will be becun on a large
«rala next year if the people interested can obtain
facilities for treating their ore.”” While part of the
foreeoing is probablv quite iustified by the 1916 sea-
son’s results. the writer of it does not seem too well
informed as to nroduction from Atlin creeks. Official
records give $75.000 for 1898, $800.000 for 1899. and
totals varving from $530,000 in 1904 down to $200,000
in.1909. that year having been the lowest on record.
Thereafter there was a gradual increase, to $315.000 in
1913 and to $377,000 in 1915.

Tt is stated that during a recent month TUnited
States Consul Alger, of Fernie, Crowsnest district,
Sontheast Kootenay, passed through his office records
of 75 cars of lead hullion shipped by the Consolidated
Minine and Smelting Company of Canada, Timited.
from its works at Trail. West Kootenay, to the East
Chicago refinery, Illinois, the contents of those ecars
representing a total value of approximately $800.000.
This would make it appear that the electrolytic lead-
refining capacity of the Consolidated Co’s works at
Trail is not as large as capacity of its lead blast fur-
naces for producing bullion.

The Lanark Mining Co., of Spokane, Washington.
which for nearly two years has been working the old
Lanark mine, near Illecillewaet, Revelstoke mining di-
vision. expeets to commence in January onerating its
concentrating plant, now nearly completed. Tn 1915
rearly 100 tons of ore shipped to the smelting works at
Trail. ran from 29 to 34 per cent. lead and from 26
tn 33 oz silver to the ton. During the first half of
1916, 415 tons averaging about 19 per cent. lead and
920 oz. silver to the ton. was shipped to Trail, and
then production was suspended pending provision of
a concentrator near the mine. The plant is designed
to treat about 75 tons of ore a day. A Riblet aerial
tramway. constructed in 1915 in two sections, is of
a total length of 6,900 feet. Mr. W. B. Dornberg is

in charge of the property.

Mr. T.. R. Margetts, superintendent of the Anaconda
C'opper Mining Co’s Wasxh_o?, Samplinlg 3\'01']{5.. Montana,
recently spent a week visiting lead-zine mining pro-
perties in Ainsworth and Slocan divisions of West
Kootenay distriet, British Columbia. He is reported
to have said in Spokane, when on his homeward jour-
ney: ““The field includes many valuable mining pro-
po.l'ﬁ(‘s, some of -which, though, are not heing worked.
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Production has been inereased since the advance in
the prices of metals. I heard of the transfer of various
properties in different sections, and of improvemeénts
and new installations at several concentrating mills.
At some of the mills the flotation concentration pro-
cess is being used with success. We have begun nego-
tiations for the shipment of zine ore to the Anaconda
Co’s electrolytic reduction works at Great Falls, Mon-
tana.’’

MINERS’ CERTIFICATES.

The report has recently come to hand of the Board
of Investigation appointed in British Columbia to in-
quire into the matter of alleged improper holding and
using of certificates of competency by coal miners in
the Comox Colliery, operated by the Canadian Colliery
at Cumberland. B.C. .The members of the Board were
the Honorable Mr. Justice Macdonald, Robert R. Hind-
march and Robert Henderson. Counsel appointed by
the Provineial Department of Mines brought to the
Board’s attention two eases where, apparently, certifi-
cates of competency had been improperly used. In one
case a coal miner was convicted of an infraction of
the Coal Mines’ Regulation Act and his certificate was
cancelled by the Department of Mines. Before.the
certificate was cancelled. however, a substituted certi-
ficate was issued to a person of the same name on the
eround that his original certificate had heen lost and
this substituted certificate at the time of the cancella-
tion referred to was still outstanding. A miner of the
name in question was found in one of the mines. and
when summoned, gave evidence that he had never been
convicted of any offence under the Coal Mines’ Regula-
tion Act; it soon became apparent that for a time two
nersons had worked under the same certificate and that
the oenuine miner was entitled to hold the substituted
certificate. The evidence indicated the ease with which
a person could obtain the certificate of a miner, then
change his name to suit the cireumstances and obtain
employment in a eoal mine without being duly aualified.
A special rule passed in December. 1914, requiring coal
miners to deposit their certificates with the owner be-
fore obtaining employment in a mine oreatly lessens
the opportimity for accomplishine this frandulent pur-
rase.  In the seeond case it avneared that after a
miner had been killed while workine in a mine. a sub-
stitnted certificate was issued to a verson of the same
name on the eround that the orieinal certificate had
heen Tost. Tt was evident that fraud had heen com-
mitted by a nerson familiar with the existence and
contents of the original certifieate and desirous of
obtaining work in the colliery under false pretences.

NEW JERSEY ZINC CO.

Boston.—The New Jersey Zine Co. in 1916 naid divi-
dends amountine to $76 per share on its $35000.000
canital stock. Had the capital stock remained at $10.-
0]00 000 dividends would have amounted to $266 per
share. ;

Not only was $26.600.000 taken from the year’s earn-
ings for stockholders but large sums were spent on
plant improvements and eauipment while a material
addition was made to surplus account. '

The principal beneficiaries from the past year’s
dividends were the followine: Aneust Heckscher. $2.-
448 264 : Wdcar Palmer. $29289494: David B. Jones,
$1.366 176 T. D. Jones. $1.431.794: J. T.. Riker. $831.-
A6 T. P, Wetherell. $1.339 000: S. P. Wetherell. $956.-
536; J. B. Hayes, Jr., $817.912: W. 0. Morse, $798,000.
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BOOK REVIEWS.

Hea.tgm’s Annual, Heaton’s Agency, Toronto, Price
1.25.

The thirteenth edition -of Heaton’s Annual has just
come from the Press and again we have to note im-
provements which have marked its progress from year
to year. The first part of the book contains complete
official directories of the Dominion and Provincial Gov-
ernments, to which is added this year a long list of tit-
led and decorated Canadians that will be of interest
to many families who have bhoys at the fromt; also
postal information; a shipper’s guide giving every
banking town with banks and railway connections,
population, ete; commercial regulations and complete
customs tariff revised to date. In the last half of the
book we find up to date complete descriptions of every
commercial town in Canada with hotels in order of
merit, industries, population and industrial opportuni-
ties and summary of the resources of the Dominion,
covering agriculture, agricultural districts, finance,
fisheries, forests, fur farming, mining, sport, water
powers, ete.
arranged and concisely stated. Cross references are
given throughout the text to a most valuable biblio-
graphy of Government and Standard publications
under the heading ‘“Where to Find It’’ so that the
reader has access to complete information upon any
subject in which he is interested.

THE CANADA YEAR BOOK, 1915.

This publication of the Census and Statisties Office,
Ottawa, is now ready for distribution. It will be found
to contain the following special articles: (1) Local Gov-
ernment of Canada by various writers; (2) Economic
Geology in Canada 1915; (3) Flora of Canada; (4) Fau-
nas of Canada. The following are the other principal
new features of the work. In Section III (Area and
Population), tables relating to the foreign-born popu-
lation, the population of military age and the occupa-
tions of the people, as derived from the Census re-
turns of 1911, replace other Census tables previously
given. Statistics of the universities and of higher
education generally have been added to the tables of
elementary and secondary education in Section 8
(Education). Amongst other new statistics in Section
VI (Production). are tables of grain prices and of
ocean freight rates over long series of years and of
the numbers of farm live stock in the principal coun-
tries of the world. This Section includes also a des-
eription of the Dominion and Provineial Agricultural
Experiment Stations. To Section VII (Trade apd
Commerce) have been added tables showing the in-
crease or decrease due to variation in quantity and in
price of the exports and imports of Canada, by prin-
cipal classes of products, for the year 1915 as compared
with 1914. TIn Section X (Finance), the results are
given of further efforts to collect municipal statisties,
the new tables presenting (a) statistics of a general
character and (b) financial statistics. Section XTI (Ad-
" ministration) includes an outline of the work of the
Commission of Conservation and finally Section XTI
(Principal Events of the Year) summarises the Acts of
Provineial Legislatures in addition to those of the Do-
minion Parliament as heretofore.

The information is up to date, clearly-

-below the 70th level on the angle of the lode.
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MANDY MINING CO., MANITOBA.

The Pas, Man., Dee. 22.—H. C. Carlisle, superin-
tendent of the Mandy Mining Co., a subsidiary com-
pany of the Tonopah Mining Co., returned to town
from Philadelphia on Saturday last.

It is the intention of the Mandy Mining Co. to pro-
ceed at once with the active development of their pro-
perty at Schist lake, and already a contract has been
signed up with Charles Morgan for the hauling of
3,000 tons of ore from the mine to the head of naviga-
tion on Sturgeon lake, from where it will be brought
to The Pas after the ice break-up in the spring by
steamboat and barges, and shipped by rail to the
smelter.

The operations of the Tonopah Mining Company in
this distriet will henceforth he looked after by the
Mandy Mining Co., which is under the control of the
Tor}fopah people, and will have the same officials and
staft.

The machinery and supplies necessary for active de-
velopment work have been purchased, to the amount
of several hundred tons, and will be taken to the
mine by teams. The contractor expects to have about
one hundred teams at work as soon as stables and road
houses are completed.

The Mandy Mining Co., are making arrangements
for the building of narrow-gauge railway over the
portage, and, if found feasible, the shipment of ore
will continue at the rate of 1,500 tons per week during
the period of navigation each summer.

QUINCY.

Quiney has run its daily tonnage up to between 4300
and 4400 tons daily, a wonderful production with only
three shafts and with some of the rock coming from
More-
over, great care is taken to keep the reserves up to the
proper figure all the time. This gain has come mostly
from the inerease in the force that it has been possible
to make with those men who have been working out-
doors in different parts of the country and who are
now seeking cover.

GRANBY.

Boston, Jan. 3.—For the first five months of its new
fiscal year Granby Comsolidated earned $2.400,000, fig-
uring its unsold copper at 25¢ a pound. Subsequent
copper transactions at a higher price actually raised
the earnings to about $2.600,000 for the period to Dee.
1. This was at the rate of about $6,000,000 for a full
year.

Granby should have no difficulty in maintaining its
new dividend rate of $10 per annum even should cop-
per metal take a severe slump. Granby has only
149,975 shares. :

Development work at the Hidden Creek property is
showing excellent results. Production all comes from
above the tide water level, below which it is thought
another large mine exists.

The Pas., Man., Dec. 22.—Frank Carrie, Jack Ham-
mell’s partner, departed for Toronto on Monday.
Messrs. Dan and Jack Mosher, Dan Milligan and John
Dion, who are also interested in the properties, went
out on the same train. Dan Mosher stated that he
thought diamond drills would he again working on
the property in the near future,
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DOMINION ASSAY OFFICE, VANCOUVER, B.C.

The Vancouver Daily Province said on December
30th: ‘“That gold is commencing to flow in inereasing
quantity to the Dominion of Canada Assay Office,
Vancouver, is shown not only by the returns for the
calendar year ending to-day, but also by the returns
for the month ending to-day. The new regulations
inaugurated this year by which the Assay Office can
issue cheques payable at par in New York have had
their effect.

““The gold bullion deposited at the Dominion of
Canada Assay Office for the calendar year ended De-
cember 31, 1915, represented in value $2,736,302.31.
For the calendar year ended to-day the total is $2,828,-
239.65, showing an increase of $91,937.34.

‘““For the month just closed the increase is more
striking. For December, 1915, the total was $189,304.47.
For the month ending to-day it was $262,663.43, show-
ing the large increase of $73,358.96.

“Mr. G. Middleton, manager of the Assay Office,
said this morning that not only was gold coming to
Vancouver that formerly went to Seattle, but that
British Columbia mines are increasing their output.
This is due partly to the fact that increased develop-
ment naturally brings a larger output, but that re-
turned soldiers are finding employment as mine-work-
ers. Many of the mines would have shown larger
returns during the earlier months of the year if men
could have been found to work on them.”’

Note by Editor.—The British Columbia correspon-
dent of The Journal states that he thinks either Mr.
Middleton has misunderstood or is not yet fully in-
formed as to the gold production of British Columbia
in 1916, that is the total gold, including lode as welli

as placer gold. From figures the correspondent re--

ceived late in December, he thinks it will be found that
there has been less gold, both placer and lode, pro-
duced in the provinee in 1916 than in 1915. Rossland
mines, which are the largest source of lode gold in
British Columbia, made a much smaller production
during the last two months of the year, owing to a
shortage of coke at the smeltery for smelting gold-
copper ores; the production from the Hedley Gold
Mining Co’s mine in Camp Hedley, was somewhat
less than in 1915 and late advices from Cariboo state
that the yield of plaeer-gold from that distriet shows
a decrease this year owing to a short water supply for
hydraulicking.

U. 8. IRON RECORDS SMASHED.

The January first estimates of shipments of iron ore
from United States mines during 1916 are 75,500,000
gross tons, compared to 55,493,100 tons for 1915, ae-
cordmg to Ernest F. Burchard of the United States Geo-
logical Survey, Department of the Interior. Not only
are these record-breaking figures, but the ore sold for
$178,935,000, an increase of over $77,000,000 compared
with 1915. Ore in stock at the mines approximates
10,486,000 gross tons, eompared with 13,748,000 tons
in 1915. ?

Production of pig iron in the United States also made
a record in 1916 a total of over 89,000,000 gross tons,
compared with 29,916,213 tons in 1915.

DOME.

The official statement of production of Dome Mines
for December shows gross output of $183,300 from
39,000 tons of $4.70 ore milled. This compares very
favorably with the average for the year.
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DOMINION STEEL.

Montreal, Que.—An official statement of the Dom-
inion Steel Corporation’s output for the ecalendar
year 1916, issued to-day, showed a new record in ton-
age of ingots, the figures being about 8 per cent higher
than in 1915. Pig iron production was more than 12
per cent in excess of the previous year’s showing.
Coal output was lower at about 4,500,000 tons, against
5,000,000 in 1915, recruiting and the shortage of ship-
ping facilities entering as adverse factors. The ap-
proximate output of the steel company is given as
follows:

1916 1915 1914
15T s ) ¢ e e LR e 348,000 309,800 334,101
Steel Thg ol P 7 5h wi 376,000 349,000 331,349
Radla gt s s 17,495 57,500 176,505
WITE FOAR s i s 112,400 73,500 30,778
Wire produnets:: ¥ ise 47,500 34.000- 32,414
Blooms, billets, ete. ....... 150,000

Merchant bars .........!.. 9,950

Large expenditures have been made during the year
for improvements and extensions to plant, as well as
for renewals.

The statement adds: ‘“The tonnage of steel on order

«is sufficient to keep the works actively employed for

several months, and so far there is no indication of
any slackemng in the demand for all the matema]s
that the company can produce.”’

CROWN RESERVE.

The Crown Reserve mining company has taken an
option on the O’Donnell claims adjacent to the pro-
perty of Boston Creek Gold Mines and the R. A. P.
Syndicate in the Boston Creek distriet.

SILVER PRICES.
New York, London,

cents. pence.

December - . 1) ok tatats s i 765 361#
X 205 S S A 7654 3613
€ 5 A aRAG P (e § P S LS 761% 3613
r b R T P SE TR UL SR B 753, 3613
£ P O L P B A e 7534 R gk
& o7 RSN T M e e o 753 3614
i A8 Ll R R N 753 3614
ad b1 PRSI CYE ot N O 7534 361%
3 C, 1 EAMIRBIR T\ RS O SR o 7534 3614

January 7 A ) AT AT 753 3614
“ L SR S T A P T e R 753 361%
25 e A LRV e e 7534 3614
g Bk R S s PN N 5%

361%

MOLYBDENITE PRICES.
Schedule of prices per unit (20 1bs.) of Molyhdenite in ore
delivered at concentrator, Renfrew.
Ores carrying between 29 and 3% MoS. $14.00 per unit.
Ores carrying between 3% and b59% $16.00 per unit.

-

MoS,,
Ores carrying between 5% and 10% MoS_, $17.50 per unit.
Ores carrying between 109% and 15% Mos; $18.50 per unit.

Ores carrying between 159, and 209, MoS $19.50 per unit.
809 concentrates, $1.09 per 1b. of MoS,_. ‘
Penalties imposed for copper and bismuth.
No settlement made for any molybdic oxide in ores.
Settlement ten days after sampling.

Samples of ores to be submitted before any shipment
made.
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TORONTO MARKETS.
Cobalt oxide, black, $1.05 per 1b.
Cobalt oxide, grey, $1.15 per 1b.
Cobalt metal, $1.25 to $1.50 per 1b.
Cobalt anodes, $1.50. to $1.75 per 1b.
Nickel metal, 45 to 50 cents per lb.
‘White arsenic, 514 to 6 cents per 1b.

Jan. 8, 1917— (Quotations from Canada Metal Co., Toronto)—

Spelter, 1314 cents per. 1b.

Lead, 9% cents per 1b.

. Tin, 46 cents per 1b.

Antimony, 18 cents per 1b.

Copper, casting, 35% cents per 1b.

Electrolytic, 36 cents per 1b.

Ingot brass, yellow, 22 cents; red, 24 cents per lb.

Jan. 8.—(Quotations from Elias Rogers Co., Toronto)—

Coal, anthrdcite, $9.00 per ton.
Coal, bituminous, $10.00 per ton.

NEW YORK MARKETS.
Connellsville Coke—
Furnace, spot, $11.00 to $12.00.
Furnace, contract, $6.00 to $8.00.
Foundry, prompt, $11.00 to $12.00.
Foundry, contract, $5.50 to $7.50.
Straits Tin, f.o.b., nominal, 42.50 ¢ents.
Copper—
Prime Lake, nominal, 28.50 to 29.00 cents.
Electrolytic, nominal, 27.75.to 28.25 cents.
Casting, nominal, 27.00 to 27.50 cents.

. Lead, Trust price, 7.50 cents.

Lead; outside, 7.50 to 7.621% cents." ‘
" Spelter, prompt western shipment, 9.671% to 9.921% cents.
Antimony—Chinese andJapaneée, 14.25 to 14:50 cents.
Aluminum—nominal—
No. 1 Virgin, 98-99 per cent., 60.00 to 64.00 cents.
Pure, 98-99 per cent. remelt, 55.00 to 58.00 cents.
‘No. 12 alloy remelt, 40.00 to 45.00 cents.

. - Powdered aluminum, 90.00 to 93.00 cents.

Metallic magnesium—99 per cent. plus, $3.50.

Nickel—shot and ingot, 45.00 cents.

- ‘Electrolytic, 50.00 cents.

Cadmium, nominal, $1.45 to $1.50.

Quicksilver, $80.00.

Cobalt (metallic), $1.50.

Tungsten ore per unit, $17.50 to $20.00.

Silver (official), 7535 cents. 2

/

Metal Products—Following quotations represent mill prices

and are strictly nominal except in the case of lead sheets
and sheet zinc:
Sheet Copper—
‘Hot rolled, 42.00 cents.
Cold rolled, 43.00 cents.
Copper bottoms, 50.00 cents.
Copper in rods (round), 41.00 cents.
'Sqﬁa.'re and rectangular, 42.00 cents.
Copper wire, nominal, 34.75 cents.
" Copper wire, February, nominal, 34.50 cents.

" 'High brass—

Sheets, 39.00 to 40.00 cents.

Wire and light rods, 40.00 cents.

Heavy rods, 38.00 to 39.00 cents. ‘
Low Brass—sheet wire and rods, 42.00 cents.
Tubing— 2 '

Brazed bronze, 51.00 to 52.00 cents.

Brazed brass, 48.00 to 49.00 cents.

Seamless copper, 45.00 to 46.00 cents.

THE CANADIAN MINING JOURNAL
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Seamless brass, 43.00 to 45.00 cents.
Seamless bronze, 52.00 cents.

Full lead sheets, 9.25 cents.

Cut lead sheets, 9.50 cents,

Sheet zinc, f.o.b. smelter, 21.00 cents.

STOCK QUOTATIONS.
(By courtesy of J. P. Bickell & Co., Toronto.)

As of close January Sth, 1917.
Porcupine Stocks.

Bid. Asked.
0N S T SN, Y e R ey 38 1214 13
Pome Hxtension o rtr v S A 3034 31
PO A Re S s o Sl s e Sy .64 .69
Pone/Nines i ironlf oy s 23.50 24.50
Foley O Briens o5 . it el is .70 ot
Gold Al aels . ol - L T e e 0514 0515
Homestale Jol L Rmg i v o s Lok .58 .60
HolHRgeR Cong, (it Tt d sy 6.85 6.90
T SDITACION = Sl M otn s a .23 .25
Fupiterisieie me it B e 3214 .33
Meclntyre ....... il et N 1.9 105 9.00
McIntyre Extension ............... .60 .62
INSanetadul Rtaasinm - o ae e B 1514 16
N EeWHRAY e sl e T i T e e 1.40 1.41
PorcupIng: Growm v i i vy s w s .76 .78
Poreupiner@ol@: 2ot i i far el .01 02
Porcupine Imperial ..........veuos 0414 043
Poreupine Tisdale i bivesiiaiirns 05%: 0514 ©
N AR O e o rme S g S b B el .50 52
Preston East Dome: ... ..u.oessee 0414 057%
SeUDIabhier: o o i e 3 72
Teck Hughes ..... R v 4
Westome s s A a, 31 .32
Boston-Oireek: -0 L ohl e it ors S 1.14 1.16
Ken. Silver ....... o R S .30 3074

Cobalt Stocks.

Bid. Asked.
RARRAC s S A R e e dos .25
Balleya A S R 0614 0714
Beaver-Con. " el iina oo oh o Pavass S - .40 %
Bty e e e 1.00 1.25
Chambers Ferland ... ««:wssososio 16 3
0 Y s R s o Tl 4.40 4.50
JoRbatn T L R AR e S 04 05
851 (57 ) KN INE s U4 o A B e SR, SRR .04 047%
(8501707 NN st o RO a b ST s SO B 0014 0034
Great Northern ....... A AR A gl
L T ORI ot (o At arar o Tao sl abiisr oot vl 1914 .20
FEUAS0N " BRY Liiestelsive st oia sions shori o 74.00
1) g 1 U7 e L A T L) gt P PR AT 4.90
La Rose = .. N P o Ay 8 ¢ S 53 56
T A T GIOT e AR a0 W ey e, 50 51
MecKinley Dar. 'Sav. ... icii.al.., 491 b1
15110 L 0§ A L s T SR R 8.30 8.60
(055505 it itrmaete i e it S gl R SRS A11 115
Petergont) Bake 2l sl dilinls . 2 50 1015 A11%
RIPDE V0T WY % /< s B 15 s mns & .05% .06
SeICh tBUPEELOT = S a7k e ahb s 02 .03
T i 71 s e e G T P 021/ 0214
Shamrock Cons. ........... 20% 21
Temiskaming ............ Pt s 5 .60 .63
petOWeY. i s« aim ey A s e e AR [ T .18
Wotthaufar-i s s i S PR Bk e i
s S0 | s o AR I G .02 024
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PROEESSIONAL DIRECTOR Y.

ENGINEERS, METALLURGISTS AND GEOLOGISTS

Canadian Inspection and
Testing Laboratories,

LIMITED
Canadian Express Bldg., Montreal, Que.

Inspecting and Metallurgical Engineers.
Consulting and Analytical Chemists.
Assays of Ores.
T ests of Materials.
Inspection of Mining
Equipment.

BRANCH OFFICES :
Toronto, Winnipeg, Edmonton, Vancouver, New Glasgow

HITCHCOCK C. H.

Mining Engineer

Mines examined with a view to purchase

COPPER CLIFF, ONT.

ASSAYERS, CHEMISTS AND

ORE TESTERS.

A. M. Can. Soc. C. E. M. Am. L. M.E.

CHAS.J. MURPHY

Mining Engineer
Reports, Surveys, Plans, Estimates, Specifications,
Design and Supervision
Formerly Chief Engr. 1911-16 The Crow’s Nest Pass
Coal Co., C.N.P. El Light and Power Co., The
Morri:sey, Fernie and Michel Railway.

22 NOVA SCOTIA BANK BLDG.  ST. CATHARINES, ONT., CAN.

MILTON HERSEY CO., LTD.
Chemiséts and Mining Engineers
Assays of Ores Tests of all Materials

DR. MILTON L. HERSEY, President
(Consulting Chemist to Quebec Government)

JAMES G. ROSS
Consulting Mining Engineer

HEAD OFFICE: 84 St.. Antoine St., MONTREAL

COHEN, SAMUEL W., E. M.

Consulting Engineer,
Room 601, Dom. Express Bldg. Montreal
General Manager,

Crown Reserve Mining Co. Ltd.
Cobalt, Can.

SPEARMAN CHAS., B.Sc., M.A.

Mining Geologist and Engineer

Structural geology problems relating to
ore deposits, examinations, reports-
petrographical examinations, radio-ac
tive tests, etc. Box 413, Haileybury,Ont»

Phone M. 1889 Cable address ‘‘Heys’’

Established 1873.
HEYS, THOS. & SON,

Technical Chemists and Assayers,
Rooms M and N, Toronto Arcade
Yonge Street, Toronto, Ont.
Sampling Ore Deposits a Specialty.

H. J. Griswold, B. W. Seton,
Montreal. Toronto.

Dominion Engineering &
Inspection Co.

INSPECTING and TESTING ENGINEERS

Inspection and Tests of Materials
Supervision of Manufacture

MONTREAL :

320 Lagauchetiere St. West.
Toronto

24 Adelaide St. East.
Winnipeg

707 Union Trust Bldg.

SMlTH, SYDNEY.

Mining Engineer,
HAILEYBURY, ONT.

JOHNSON, MATTHEY & CO. LTD.

Bu?vers, Smelters, Refiners & Assayers of
Gold, Silver, Platinum, Ores, Sweeps,
Concentrates, Bullion, &ec.

Offices—Hatton Garden, London, E.C.
Works—Patricroft, Manchester, England

TY RRELL, J. B.

Mining Engineer,
5384 Confederation Life Building,

TORONTO, - - CANADA.

Canadian Laboratories, Ltd.

ASSAYERS AND CHEMISTS
24 Adelaide St. West
TORONTO

"'WE ANALYSE ANYTHING**
SPECIAL RATES

SEND FOR PRICES PHONE MAIN 5083

THE DORR COMPANY
John V. N. Dorr, President

Hydrometallurgical and wet Chemical Engineers.

DENVER NEW YORK LONDONE.C.
Cooper Bldg. 17 Battery Place 16 South St.

[FERRIER, W. F.
Consulting Mining Engineer
and Geologist

204 LuMspEN Brpa.,,  Toronro, ONT.

SMITH & DURKEE
Diamond Drilling Co.

LIMITED

Contractors for all classes of dia-
mond drill work.

We make a specialty of saving a
large é)ercent.age of core in soft
ground.

Plans showing location of holes

and surveys of holes can be
supplied.

SUDBURY . ONT.

LEDOUX & CO.

ASSAYERS AND SAMPLERS

Office and Laboratory,
99 John 8t., New York.

Weigh and Sample Shipments at
Buyers’ Works, representing the
Interests of Sellers in all Transactions.

We are not Dealers or Refiners.

[FORBES, D. L. H.
Mining & Metallurgical Engineer
Chuquicamata, Chile

Chief Construction Engineer for
Chile Copper Co.

HASSAN, A A,

Mining Geologist and Consulting
Engineer.
SUITE 203-204 RIGGS3 BLDG.,
WASHINGTON, D.C,

LAWYERS

CAMPBELL & DEYELL, Limited

Ore Samplers, Assayers

Head Office & Works
Cobalt, Ontario
L. M. CAMPBELL,
General Manager.

Mechanical selection of samples from
shipments of any size and quality

Cable Address : Codes : Broombhalls
“Lindsey” Western Union

G. G. S. Lindsey, K.C.

BARRISTER, SOLICITOR, Etc.

Bank of Toronto Building -  TORONTO
Special attention given to
Mining Law.

Phone Adelaide 1032.

Telephone 31%1‘13!!

Cable Address: ‘‘Chadwick’” Toronto

estern Union Code

E. M. Chadwick, K.C Beatty, Blackstock, Fasken

David Fasken, K.C. Cowan & Chadwick
M. K. Cowan, K.C. Banmi: Solicitors, Notari
Kl‘e':’:': dﬁ:“"_-’"o::"_ Offices : Bank of Toronto,

3 i Cor. Wellington & Church Sts.
E::.h l% ggl‘:ewick. 58 Wellington St. East
James Aitchison Toronto

Phone Main 2311 Cable Address
“‘Segsworth”* Toronto

R. F. SEGSWORTH

Barrister, Solicitor, Notary, Etec.

JARVIS BUILDING
103 Bay Street - TORONTO
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on request.

A. S. FULLER & CO.

CANADIAN MINING JOURNAL
WANTED MINING CLAIMS PORCUPINE GOLD CAMP
C We ha‘f fgr Salde Gl\/(I)I‘iL b:(siilv?{’ Latest information obt;ined
N OppEr, . b b
AT ONCE pro%%rties elgurtl;lgr particc)tﬂarsﬂ:;pe: ¥ it

PORCUPINE HERALD
South Porcupine, Ontario
Canada $1.50, United States $2.00 a year.

CHEMIST

for the determination of
molybdenum ores. Must

have good references.
APPLY

Renfrew Molybdenum Mines, Ltd.
MT. ST. PATRICK, ONT.

STOCK AND MINING BROKERS
South Porcupine and Timmins, Ont.

Smith & Travers Diamond Drill

Company, Limited
Box 169, SUDBURY, ONT.
All classes of Diamond Drilling done.
Engineer’s Reports on All Work, Furnished.

Keep Posted on Porcupine
By subscribing to

The Porcupine Advance

The only full sized newspaper printed on the ground
SUBSCRIPTION RATES
Canada, $2.00. United States $3.00.
Sample copy on request

WANTED : Ores, metals, minerals of all
kinds. Special attention given rare, com-
plex, rebellious materials. Mines, mineral
deposits and oil lands bought, sold or
financed. L. C. BUTLER, 71 Wall Street,
New York City.

FOR SALE.—50 acres of red and
blue shale; excellent railway facili-
ties. Apply 39 Russet Ave., Toronto.

MACHINERY FOR SALE
1-30 H.P. 750 r.p.m. 220 volts,A.C.
B. squirrel cage motor with base,
pulley and starter.
.................. $321.20
1—20HP 750 r.p.m. C.G.E. squir-
rel cage motor, 220 volts, with
base and pulley. Price..$247.50
1-15 H.P. 1500 r.p.m. 220 volts,
Westinghouse type “C’ motor.
No base, pulley or starter.

BEICE . ¥ s it sin $231.00
1-3 H.P. 750 r.p.m. Westinghouse
“CCL” with pulley and base.

Flee i R $80.85
THE EUSTIS MINING CO. - EUSTIS, QUE-

For Information Concerning

Reliable News

If you want all the
news of the gold and
silver camps of
Northern  Ontario,
subscribe to

The Northern Miner

RICHARD PEARCE, Editor.
Head Office
Cobalt

Mining Companies
Operating in
Canada
Consult The
_Canadian Mining Manual

The Babbitt Metal that’s at the

Front in kfficiency and Economy

HARRIS
HEAVY
PRESSURE

“The Babbitt Metal Without a Fault” is guar-
anteed to give EXCELLENT SERVICE. It
will not crack or squeeze out. It will run
cool at any speed. It is copper coated and
copper hardened. It is best for all general
machinery bearings. Order a box from your
dealer or from our nearest factory,
It is Made in Canada. What We Make We Guarantee.
We Manufacture All Grades of Babbitt Metals.
WRITE FOR COMPLETE LIST

THE CANADA METAL COMPANY, Limited
Head Office and Factory TORONTO
HAMILTON,Y »MON'I"REAL, WINNIPEG, gVANCQUVER.

Branch Factories:

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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BUYERS AND SELLERS OF METALS
The Consolidated Mining e
& /ke v sc}%;;:)lliit':amite
and Smelting Company [\ %47 o\ "t or
of Canada, Limited 4 O St hod
Ta.l},f. 4’% 0,,0 4 all ofies
. : 1Ca {'O".’ an ;
Offices, Smelting and Refining Department e A E

TRAIL, BRITISH COLUMBIA

SMELTERS AND REFINERS

Purchasers of all classes of Ores.

Producers of Fine Gold and Silver, Base
Bullion, Copper Matte, Pig Lead,
Lead Pipe, Bluestone and
Electrolytic Bearing
Metal.

Graphite
Blende
Corundum
Fluorspar
Feldspar

Largest Buyers, Best Figures, Advances on
Shipments, Correspondence Solicited

Cables—Blackwell, Liverpool, ABC Code,
Moreing & Neal Mining and Generel Code,
Lieber’s Code, and Muller’s Code.

ESTABLISHED By GEO. C. BLACKWELL, 1869

HENRY BATH & SON, Brokers

London, Liverpool and Swansea

aLL DESCRIPTION 'METALS, MATTES, Etc.

Warehouses, LIVERPOOL and SWANSEA.
Warrants issued under their Special Act of Parliament.

NITRATE OF SODA. Cable Address, BATHOTA, Londan

Deloro Smelting and Refining Co., Ltd.
Smelters and Producers of
Cobalt Oxide and Metal
Nickel Oxide and Metal
Refined White Arsenic

“STELLITE”
High Speed Tool Metal

Head Office and Works : DELORO, Ont.
Branch Office : Room 1111 C.P.R. Bldg., Toronto

C. L. CONSTANT CO,,

42 New Street New York
SHIPPERS’ AGENTS
FOR
Selling, Sampling and Assaying Ores,
Metals and Furnace Products

Entire charge taken of shipments from the receipt of bill
of lading to the collection of smelter’s return

NOT CONNECTED WITH ANY SMELTER

Canadian Repr tative :
G. C. BATEMAN - Traders Bank Building, Toronto

Balbach Smelting and Refining Co.
Newark, N. J.
Buyers of

Gold, Silver, Lead and Copper Ores.
Lead Residues and Copper Residues.

Electrolytic Copper Refinery
INQUIRIES SOLICITED

The Coniagas Reduction

Company, anted
St. Catharines - Ontario

Smelters and Refiners of Cobalt Ores
Manufacturers of

Bar Silver, White Arsenic, Cobalt Oxide and
Nickel Oxide

Telegraphic Address: Codes: Bedford McNeill
“Coniagas” A.B.C. 5th Edition
Bell Telephone 603, St. Catharines

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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Blasting Accessories

E B Made in No. 6, No. 7 and No. 8 strengths. No. 8 being
. ‘] Caps twice as strong as No. 6. We strongly recommend our

strong blasting caps. They more than pay for them-
selves in decreasing fume and getting increased work from the explosive.

Made to explode from 10 to 150 E.B. Caps.

BlaSting MaChineS ~ These batteries are made with particular

care and can be absolutely depended

upon to do the work.
Our Connecting Wire is especially adapted

ConneCting Wire for our E. B. Caps. Experience has proved

S e T B S YT T e S S S A S T thatiits capacity to carry ample current
for a large number of caps makes large blasts successful.

* ° Made single and double strand Our single strand
Leadlng WIre leading wire is made of copper wire, is well
e iNSUlated and adapted for use in larger blasts.
Double strand insulating wire is found convenient for use in mines or

other places where wires have to be moved frequently.

WE SUPPLY ALL OTHER ACCESSORIES
NECESSARY FOR BLASTING

Canadian Explosives Limited

Head Office - - . MONTREAL, P.Q.
Main Western Office . VICTORIA, B.C.

DISTRICT OFFICES:

NOVA SCOTIA : - - - Halifax
QUEBEC: - - - - - - Montreal
ONTARIO: Toronto, Cobalt, South Porcupine, Port Arthur, Ottawa
MANITOBA : - - . - - - Winnipeg
ALBERTA: - - B . - - - Edmonton
BRITISH COLUMBIA : Vancouver, Victoria, Nelson, Prince Rupert

Factories at

Beloeil, P.Q. Vaudreuil, P.Q. Windsor Mills, P.Q.
Waverley, N.S. James Island, B.C. Nanaimo, B.C.
Northfield, B.C. Bowen Island, B.C. . Parry Sound, Ont.

When Answering Advertisements please mention THE CANADIAN MINING JOURNAL.
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The Canadian Miners’ Buying Directory.

Air Hoists—
Canaglan lnge.rsoll-Rs,nd Co.,
Ltd.

Amalgamators—

Fraser & Chalmers of Can-

ada, Limited.

Northern Canada Supply Co.
Antim o, Metal Co. Ltd.
Assayers and Chemists—

Mﬁton L. Hersey Co., Litd.

Campbell & Deyell, Cobalt

Ledoux & Co. 99 John St.-

New York

Thos. Heys & Son.

C. L. Constant Co. )
Assayers’ and Chemists Sup-

les—
C. L. Berger & Sons, 37 Wil-
liam St., Boston, Mass
Lymans, Ltd., Montreal, Que
Stanley, W. F. & Co., Ltd
bbitt Metals
l’-Ca.nada. Metal Co., Ltd.
Ball Mills—
Fraser & Chalmers of Can-
ada, Limited.
Hull Iron & Steel Foundries,
Ltd.
Belting—X:eather, Rubber and
Cotton—
CNorthern Canada Supply
0.
Jones & Glassco
Blasting Batteries and Sup-
plies—
Can. Ingersoll-Rand Co., Ltd.
CuIl:ths & Harvey (Canada)

td.
Northern Canada Supply Co.
Canadian Explosives, Limited
Blowers—
Fraser & Chalmers o1 Can-
ada, Limited.
Northern Canada Supply Co.
Boilers—
Fraser & Chalmers of Can-
ada, Limited.
Northern Canada Saoply Co.
Can. Ingersoll-Rand Co., Ltd
Boxes, Cable Junction—
Standard Underground Ca-
ble Co. of Can., Ltd
Buckets—
Hendrick Mfg. Co
M. Beatty & Sons, Ltd.
Northern Canada Supply
Co.

Cable — Aerial and Under-

ground—
Fraser & Chalmers of Can-
ada, Ltd.
Northern Canada fupnly Co.
Standard Underground Ca-
ble Co. of Can. Ltd.
Cableways—
Fraser & Chalmers of Can-
ada, Limited.
M. Beatty & Sons, Ltd.
Cages—
Fraser & Chalmers of Can-
ada. Limited.
Jeffrey Mfg. Co.
Northern Canada Supply Co.

Cables—Wire—

Standard Uaderground Cable
Co. of Canada, Ltd.

Car Dumps-—

Sullivan Machinery Co.
Cars—

W. Fraser.

Jeffrey Mfg. Co.

Northern Canada Supply Co.

Cement Machinery—
Northern Canada Sunplv (‘0.

Hull Iron & Steel Foundries,
Ltd. )

Chains—
Jeffrey Mfg. Co.
Jones & G(I’ul%o .
Northern Canada Supply 7
B. Greening Wire Co., Ltd?o

Chemists e s
adian oratories.
((;::mbell & Deyell.
Thos H;{Yl &ysg;-.
‘Milton Herse .
Tedoux & Co

Oo#_i i Coal Co
on -0,
Ng'vnans(:otlu Steel & Coal Co.

Coal Cutters—
Jeffrey Mfg. Co.
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.
Coal Dock Bridges—
Roberts & Schaefer Co.

Coal Mining Explosives—
Curtis & Harvey (Can.), Ltd.
Canadian Explosives, Limited
Coal Mining Machinery—
Can. lngersoll-Rand Co., Ltd.
Fraser & Chalmers of Can-
ada, Limited.
Jeffrey Mfg. Co.
Roberts & Schaefer Co.
Sullivan Machinery Co.
Coal Pick Machines—
Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.

Coal Washeries—
Jeffrey Mtg. Co.
Roberts & Schaefer Co.

Coaling Stations—
Roberts & Schaefer Co.

Compressors—Air—
Darling Bros., Ltd.
HEscher Wyss & Co.
‘W. Fraser.
Smart-Turner Machine Co.
Fraser & Chalmers of Can-
ada, Limited,
Sullivan Machinery Co.
Can. lLngersoll-Rand Co., Litd.
Northern Canada Supply Co.
Concentrators and

Jigs—
Fraser & Chalmers of Can-
ada, Limited.

_Concrete Mixers—

Northern Canada Supply Coe.

Condensers—
Fraser & Chalmers of Can-
ada, Limited.
Smart-Turner Machine Co.
Northern Canada Supply Co.

. Converters—

Fraser & Chalmers of Can-
ada, Limited.

Jeffrey Mfg. Co.

Northern Canada Supply Co.

Conveyor—Trough—Belt—

Jeffrey Mfg. Co.

Hendrick Mfg. Co.
Cranes— {

Smart-Turner Machine Co.

M. Beatty & Sons, Ltd.
Crane Ropes—

Allan, Whyte & Co.

B. Greening Wire Co., Ltd.
Grinding Plates—

Hlﬁl Iron & Steel Foundries,
Crushers—

Fraser & Chalmers of Can-

ada, Limited.

Lymans, Ltd

Jeffrey Mig. Co.

Mussens, Limited.

Htil%dlron & Steel Foundries,

Cyanide Plants—
Fraser & Chalmers of Can-
ada., Limited.
Roessler & Hasslacher.

Derricks—
Smart-Turner Machine Co.
8. Flory Mfg. Co.
M. Beatty & Sons, Ltd.

piamond Drill Contractors—
pDiamond Drill Contracting

0.
Smcith and Travers.
Sullivan Machinery Co.
Ping—
nrzg«‘:les‘;rong. Whitworth of
Can., Ltd.

predging Machinery—
M.'geatty & Sons.
Dredging Ropes—
Alliln. Whyte & Co.
Fraser & Chalmers of Can-
ada, Limited.
D and Hammer—
r(’:lalz' ‘Igzersoll-Rand Co., Litd

Jeffrey Mfz Co.
s:mvin Machinery Co.
Northern Canada Supplv Co.

Drills—Core—
Can, Ingersoll-Rand Co., Ltd
Standard Diamond Drill Co.
Sullivan Machinery Co.
Drills—Diamond—
Sullivan Machinery Co.
Northern Canada Supply Co.
Drill Steel—Mining—
Armstrong, Whitworth of
Can., Ltd.
Drill Steel Sharpeners—
Can. lngersoll-Rand Co., Ltd
Northern Canada Supply Co.
Sullivan Maclinery Co.
Drills—Electric—
Can. Ingersoll-Rand Co., Ltd.
Sullivan Machinery Co.
Drlllb-—ngh Speed and Car-
on—
Armstrong, Whitworth of
Can., Ltd.
Dynamite—
Curtis & Harvey (Canada).
Ltd.

Canadian Explosives.
Northern Canada Supply Co.
Ejectors—
Darling Bros., Ltd.
Can. Ingersoll-Rand Co., Ltd
Northern Canada Supply Co.
Elevators—
Darling Bros., Ltd.
Jeffrey Mfg. Co.
M. Beatty & Sons.
Sullivan Machinery Co.
Northern Canada Supply Co
Engineering Instruments—
C. L. Berger & Sons.
Engineers and Contractors—
Fraser & Chalmers of Can-
ada, Limited.
Roberts & Schaefer Co.
Engines—Automatio—
Smart-Turner Machine Co.
Engines—Gas and Gasoline
raser & Chalmers of Can-
ada, Limited.
Alex. Fleck.
Sullivan Machinery Co.
Smart-Turner Machine Co.
E es—Hanlage—
raser & Chalmers of Can-
ada, Limited.
Can. Ingersoll-Rand Co., Ltd
Engines—Marine—
Smart-Turner Machine Co.
Engines—Steam-—
Fraser & Chalmers of Can-
ada, Limited.
Smart-Turner Machine Co.
M. Beatty & Sons.
ran-——v.nulnﬂnr—
Fraser & Chalmers of Can-
ada, Limited.
Jeftrey Mfg. Co.

re—
Fraser & Chalmers of Can-
ada, Limited.

Flights—
Hendrick Mfg. Co.

Forges—
NoLrt‘l‘\'ern Canada Supply Co..
t

Forging—
M. Beatty & Sons.
Smart-Turner Machine Co.

Parnaces—ASSAYy
Lymans, Ltd.

Fuse—
Curtg & Harvey (Canada),

Lt
Canadian Explosives.
Northern Canada Supply Co.

QAT B

Smart-Turner Machine Co.

Northern Canada Supplv Co.

Hlul_‘lldlton & Steel Foundries,
td.

Hammer Rock Drills—
Mussens, Limited.
Hangers—Cable—
Standard Underground Cable
Co. of Canada, Ltd.
Hand Hoists—
Darling Bros., Ltd.
Fraser & Chalmers of Can-
ada, Limited
High Speed Steel—
Armstrong., Whitworth of
y Can., Ltd.

High Speed Steel Twist Drills—
Northern Canada Supply Co.
Armstrong, Whitworth of
Can., Ltd.
Hoists—Air, Electric and

Steam—

Can. Ingersoll-Rand Co., Ltd

Jones & Glassco.

M. Beatty & Sons

I'raser & Chalmers of Can-
ada, Limited

Northern Canada Supply Co.

Hoisting Engines— y
Mussens, Limited.

Suilivan Machinery Co.

Fraser & Chalmers of Can-
ada, Limited

Can, Ingersoll-Rand Co.

M. Beatty & Sons.

Hose—

Northern Canada Supply Co.

Ingot Copper=—

Canada Metal Co., Ltd.

Insulating Compounds—
Standard .Underground Ca-
ble Co. of Can., Ltd.
Jacks— X
Can. Ingersoll-Rand Co., Ltd
Northern Canada Supply Co.
Kiln Linings——
Hlﬁ%dlron & Steel Foundries,

Kominuters—
Hlil%dlron & Steel Foundries,

Lamps—Safety—
Canadian Explosives.
Link Bhnlt——
Northern Canada Supply Co.
Jones & Glassco. .
Locomotives—
W. Fraser,

Machinists and Founders—
Hli‘ll Iron & Steel Foundries,
Matal Merchants—
Henry Bath & Son.
Geé). G. Blackwell, Sons &

0.
Consolidated Mining and
Smelting Co. of Canada.
Canada Metal Co.
C. L. Constant Co.
Monel Metal—
International Nickel Co.
Nickel—
International Nickel Co.
Ore Sacks—
Northern Canada Supply Co
Ore Testing Works
Ledoux & Co.
Can. Laboratories.
Milton Hersey Co., Ltd.
Campbell & Deyell.
Ores and Metals—Buyers and
Sellers of—
C. L. Constant Co.
Geo. G. Blackwell.
Consolidated Mining and
Smelting Co. of Canada.
Orford Copper Co.
Canada Metal Co.
Perforaied Metals—
B. Greening Wire Co., Ltd.
Fraser & Chalmers of Can-
ada, Limited
Northern Canada Supply Co
Hendrick Mfg. Co.
Pig Tin—
Canada Metal Co., Ltd
Pig Lead—
Canada Metal Co., Ltd.

Pipes—
Canada Metal Co., Ltd.
Cunsolidated M. & S. Co.
Pacific Coast Pipe Co., Ltd.
Northern Canada Supply Ceo.
Smart-Turner Machine Co.
Pipe Fittings—
Northern Canada Supply Co.
Piston Rock Drills—
Mussens, Limited.
Pneumatic Tools—
Can. Ingersoll-Rand Co., Ltd
Jones & Glassco.
Prospecting Mills and Mach-

inery—
Standard Diamond Drill Co.
Fraser & Chalmers of Can:
ada, Limited
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Pulleys, Shafting and Hang-
ings—

Fraser & Chalmers of Can-
ada, Limited

Jeffrey Mfg. Co.

Northern Canada Supply Co.

Pumps—Boiler Feed—
Darling Bros., Ltd.
Smart-Turner Machine Co.
Northern Canada Supply Co.
Canagig.n Ingersoll-Rand Co.

td.
Fraser & Chalmers of Can-
ada, Limited

Pumps—Centrifugal—
Darling Bros., Ltd.
BEscher Wyss & Co.
Mussens, Limited.
Smart-Turner Machine Co.
M. Beatty & Sons.
Can. Ingersoll-Rand Co., Ltd
Fraser & Chalmers of Can-

ada, Limited

Pumps—Electric—
Darling Bros., Ltd.
Smart-Turner Machine Co.
Canadian Ingersoll Rand Co.,

Ltd.
Fraser & Chalmers of Can-
ada, Limited

Pumps—Pneumatio—
Darling Bros., Ltd.
Smart-Turner Machine Co.
Can. Ingersoll-Rand Co., Ltd
Sullivan Machinery Co.

Pumps—Steam—
Can. Ingersoll-Rand Co., Ltd
Darling Bros., Ltd.
Mussens, Limited.
Northern Canada Supply Co.
Smart-Turner Machine Co.

Pumps—Turbine—

Darling Bros., Ltd.
Smart-Turner Machine Co.

Cang&!lan Ingersoll-Rand Co.,

Fraser & Chalmers of Can-
ada, Limited

Pumps—Vacunm-—

Darling Bros., Ltd.
Smart-Turner Machine Co.

Quarrying Machinery—

Sullivan Machinery Co.
Can. Ingersoll-Rand Co., Ltd.

Rails—
‘W. Fraser.

Roasting Plants—

Fraser & Chalmers of Can-
ada, Limited

Rolls—Crushing—
Fraser & Chalmers of Can-
ada, Limited

Roofing—
Neithern Canida Supply Co.

Rope—Manilla and Jute—

Jones & Glassco.
Northern Canada Supply Co.
Allan, Whyte & Co.

Rope—Wire—
B. Greening Wire Co., Ltd.
Allan, Whyte & Co.
Northern Canada Supply Co.
Fraser & Chalmers of Can-
ada. Limited

Samplers—
C. L. Constant Co.
Ledoux & Co.
Milton Hersey Co.
Thos. Heys & Son.

Screens—

B. Greening Wire Co., Ltd.

Jeffrey Mfg. Co.

Northern Canada Supply_ Co.

Fraser & Chalmers of Can-
ada, Limited

Roberts & Schaefer Co.

Screens—Cross Patent Flang-
ed Lip—

Hendrick Mfg Co.
Separators—

Darling Bros., Ltd.

Smart-Turner Machine Co.
Sheet Lead—

Canada Metal Co., Ltd.
Sheets—Genuine Manganese

Bronze—
Hendrick Mfg. Co.

Shovels—8team—

M. Beatty & Sons.
‘W. Fraser.

Smelting Machinery—

TFraser & Chalmers of Can-
ada, Limited

Stacks—Smoke Stacks—
Hendrick Mfg. Co.

Stamp Mills—

Fraser & Chalmers of Can-
ada, Limited

Steel Barrels—
Smart-Turner Machine Co.

Steel Drills—
Sullivan Machinery Co.
Northern Canada Supply Co.
Can. Ingersoll-Rand Co., Ltd

Steel Drums—
Smart-Turner Machine Co.

Steel—Too0l—
N. S. Steel & Coal Co.
Armstrong, Whitworth of

Can., Litd.
Surveying Instruments—

W. F. Stanley.
C. L. Berger.

Tanks—Cyanide, Btc.—
Fraser & Chalmers of Can-
ada, Limited

Hendrick Mfg. Co.
Pacific Coast Pipe Co., Ltd.

Tipples—
Roberts & Schaefer Co.

Transits—
C. L. Berger & Sons.

Tube Mills—

Fraser & Chalmers of Can-
ada. Limited

Turbines—
BEscher Wyss & Co.
Fraser & Chalmers of Can-
ada, Limited

Winding Engines—
Canadian Ingersoll-Rand Co.,
Ltd.

Wire Cloth—
Northern Canada Supply Co.
B. Greening Wire Co., Ltd.

Wire (Bare and Insulated)—
Standard Underground Cable

Co., of Canada, Ltd.
Zinc Spelter—
iCanada Metal Co., Ltd.
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Ontario’s Mining Lands

Ontario, with its 407,262 square miles of area, contains many millions of acres in which
the geological formations are favourable for the occurrence of minerals, 70 per cent. of the
rocks being of pre-Cambrian age.

The phenomenally rich silver mines of Cobalt occur in these rocks ; so also do the far-
famed nickel-copper deposits of Sudbury, the gold of Porcupine and Kirkland Lake, and
the iron ore of Helen, Magpie and Moose Mountain mines.

Many other varieties of useful products are found in Ontario :—cobalt, iron pyrites,
arsenic, quartz, graphite, tale, feldspar, mica, corundum, molybdenite, platinum, palladium,
actinolite, apatite, fluorite, salt, gypsum, petroleum and natural gas.

Building materials, such as cement, brick, marble, limestone, sandstone, trap, lime,
sand and gravel, are abundant. :

Ontario in 1915 produced over 44 per cent. of the total mineral production of Canada,
or more than twice that from any other Province. The preliminary report of the Ontario
Bureau of Mines shows the output of the mines and metallurgical works of Ontario for
the year 1915 to be worth $57,532,844, of which the metallic production was $47,721,180.
There were 79 producing mines, 62 of which operated at a profit.

The prospector can go almost anywhere in the mineral regions in his canoe ; the climate
is invigorating and healthy, and there is plenty of wood and good water.

A miner’s license costs $5.00 per annum and entitles the holder to stake out in any or

every mining division three claims of 40 acres each.

For list of publications, illustrated reports, geological maps and mining laws, apply to

HON. G. H. FERGUSON,

Minister of Lands, Forests and Mines,

Toronto, Canada.
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GEARS |
HULL IRON & STEEL FOUNDRIES LIMITED
HULL P.Q. -  CANADA

EXPLOSIVES

For Every Class of Work

CURTIS’S & HARVEY

(CANADA) LIMITED

400 St. James Street Montreal



