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The Samson TurbIne
Upright and Horizontal

Possesses in a greater degree than any other
all the features that make a water wheel a
success-SPEED, POWER, EFFICIENCY,
ABILITY and STRENGTH.

Especially adapted to drive

Mining and Electric Power Plants

You cannot afford to overlook it.
Write us for full information.

The WM. Hamltoi Ifg. Coo.Ltd.
PETERBOROUGH, ONT.

i

DUR-

I I.

r 'IF 19

AKTIENGESEILSCHAFT GRUSON ERK 3
Magdeburg-Euckauj (Gerrnarty)

MINING MACHINERY
ORE CRUSHINC: AMALCAMATION :

Stone Breakers of specially strong construc- Amalgamation Tablesrsd Pans, Larslo's Gold
tdon, Rolier Milla, OhilieMills. Amalgamators, Settiers, etc.

ALL MILLS SEPARATION and CONCENTRATION :
for dry and wet crushing, more than i,8eo at Separators, Exhaustors, Hydraulic Classifera,
work. Percussion Tables, Jiggers, Rotating Round
STAMP BATTERIES Tables.
Shoes and Dies of Krupp's Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant
i. For treating by the Wet Method with Stanp Batteries, Amalgamation and Concentration.

i.For Dry Crushing by Bail Milis Dust Exraction, sud Leaching.

COAL WASHING PLANT
Rrge Testing Station for Crushing and DressIng Ores at the Works.

JAS. W. PYKE & Co.,1ferchants Bank Building, MONTREAL.
d States: THOS. PROSSER & SON, i5 Gold Street, NEW YORK.
PABLO BERGNER, Apartado 549, MEXICO.

rica: UNITED ENGINEERING CO., Ltd., P.O. Box soS2, JOHANNESBURG, S.A.R.



Westinghouse
For Driving Mine AI

Motor s
pparatus

The installation in a Western
Mine of a Westinghouse Motor
to take the place of steam
power in driving a 100 H1. P.
Compressor, reduced the
average monthly operating
cost from $1800 to $672.

Westinghouse Type C Induction Motor DRrivin; Iand Air Compressor.

For particulars address nearest office of

Canadian Westinghouse
General Sales Offices and Works at Hamilton, Ontario.

Lawlor BIdg., King and Yonge Sts.
Toronto.

District Offices:
Liverpool & London & Globe Bldg.

Montreal.
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Sole Representative of the Hadiffeldi Steel W-
Found y Co., Ltd, She"'°eld, for Canda' PEACOCK BROTHERS, Canada Life Building, MONTREAL.
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Tool Steel and Rock Drill
ALWAYS CAFRFRIED IN' S-TOCCK.

Steel
CAMS, TAPPEIS, DOSSES, RILL

SIlLLS, CRUSHER PLTES.6

H. W. DeCOURTENAY & co.
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IONTREAL.

Co. Limited.
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BUILDERS OF

Improved HuntingtonMills

This mill is largely used for crushing ores that are not too hard and sharp.
also extensively used for re-grinding middlings and tailings in concentration mills.
mill alone has 40 HUNTINGTONS for this purpose.

SIZES: 3ý2 ', 5' and 6' diameter.
Send for special catalogue on the Huntington Mill.

.... BUILDERS OF....

Riedler Pumps and Air Compressors

It is
One

BRa3cH OmCES BRANCO OFICES:
NEW YORK, Empir Bldg. M4 ism M(CIBC Niyurd BideBOSTON, Board 0f Trade A1dg. as SAN FRANCICO 860ayward"B'd
PITTSBURG, Frick BE = * EATTL, Lumber Exchane BIdg.

D *umAuO8, Cora Ehge Bdg AA 
NG i Bdg.

LALOLAKEN.5T3,3a9ibrWyTempeHtue OANEURoBUTTE, MONT., 51E. BroadwaySPOKAM EWaabingt LON4DON. EN., 533 Salisbury Bouse f JOR&KNEBURG, SOU& rAfIRmc



PPOWER STEEL ROPE
...THE MOST POWERFUL ROPE MADE...

", I* t WeblaIm Well beca-u me i t's 1V bale W«e]ll "

DRODERICK & BASCOM 1OPE C
ST. LOUISU.S.A.
MANUFACTURERS OF

WIRE ROPE & AERIAL TRAMWAYS
BRANCH
OFFICES

NEW YORK 33 SOUTH ST.
PORTLANDORE.
SEATTLE,WASH.

A California logger says, "Your POWER ROPE, is far
ahead of any we have ever used, is now in use 1o months
and will last several more. Has handled more logs per
nionth over a worse road than any of our previous ropes.
have never obtained over two or three months' service
from other makes. '

A Washington logger wvrites, "I desire to say that vour
POWER WIRE ROPE is the best I have ever used.
Have given it the roughest kind of usage, not only for
yarding purposes. but for building roads as well and not-
withstanding the rough usage, there is not a single
broken wire in the rope."
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MANUFACTURERS

AIR COMPRESSORS

0F

EAsTERNBRANCHES HEAD OFFICE & Wgjiqi(S. WESTERNBRANCHESE K 5 [[F-MONTREAL90UE, R1151510 B.En
GREENWDDDvBel.TORONTO ONT ciifEfIIRIIIIK 9 1

QUEBEC3 

F

VANCOUVERU
HALI FAX,, N353 RATPORTAGEDMT.
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THE BENNETT FUSE
Crowrl SBra n c

The Popular Fuse Throughout the Dominion
SOLE MANUFACTURERS

WM. BENNETT SONS & Co.
ROSKEAR SAFETY FUSE WORKS

Camborne, Cornwall, England.
ACENTS IN CANADA:

J. H. ASHDOWN, Winnipeg, Man. MECHANICS SUPPLY CO., Quebec.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal. WM. STAIRS, SON & MORROW, Halifax, N.S.

ROWLAND MACHIN, Ceneral Agent, Yates Street, Victoria, B.C.

THE JOHN McDOUGALL

Caledonian Iron Works co. LimitedBOlOT"LEIE.,L

HYDRAULIC AND MILL MACHINERY

GEARS, PULLEYS,- HANGERS

IRON CASTINGS

GENERAL AGENTS
IN CANADA FOR

Meters,

OF EVERY DESCRIPTION

WORTHINGTON
Etc., Rife Hydraulic Engines and The

Filter Manufacturing Company

PUMPS
New York

TANKS AND
WROUGHT IRON
WORK ....



VI THE CANADIAN MINING REVIEW.

INOERSOLL-8SERQEANT
IMACHINERYI

Rock Drills
Air Compressors

Coal Cutters
The I-S COAL CUTTER

la the most popular and extensively used
COAL PUNCHER in NORTH AMERICA to-day.

It is easy on the operator, yet
The economy of repairs is itsi
tendents, whilst economically
of pressure in the pipeline

does the work. Light and strong.
recommendation with the superin-
it makes the most of every pound

BUILI FOR USE IN CANADA
BY

THE JAMES
299 ST. JAMES STREET

COOPER M'F'G Co.limited
MONTREAL, Que.

H 4

-I.
~1I

üýý q4*ý%%4m
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WALKER

AIR

BROTHERS
WIGAN, ENGLAND

PATENT

COMPRESSI NC
310,000 IND. HORSE-POWER AT WORK

In Great Britain, France, Germany, Spain, Russia, Holland, Canada, South America,
India, Japan, South Africa, China, Australia, New Zealand, &c., &c.

PATTERNS FROM 20 HORSE-POWER UP TO 2,000 HORSE-POWER.

WALKER BROTHERS have constructed 700 Air Compressing Engines, with
Steam and Air Cylinders ranging from the smallest sizes to 72 in. diameter,
including 350 from 30 in. to 70 in. diameters.

One installation, in process of construction, has four Steam Cylinders (Corliss
type) and four Air Cylinders.

The Low-pressure Steam Cylinders
Cylinders are 58 in. diameter.

are 64 in. diameter, the Low-pr
Steam Pressure, 140 lb. per square

essure Air
inch ; Air

Pressure, 100 lb. per square inch.

EZTRACTED FROM CATALOGUE.

Loftus Mines, Loftus in Cleveland, R.S.O.,
Messrs. WALKER BROS., 3rd Deceiber, 1901.

Dear Sirs,-I have much pleasure in stating that the air compressing
machinery, supplied by you in 1891 and 1897, to Pease and Partners, Ltd.,
Loftus Ironstone Mines, has given every satisfaction.

The valves of the air cylinders are remarkably good, and have never given
any trouble or needed repairs. The compressor is a double horizontal compound
engine, steam cylinders, 28 in. and 48 in. diameters, air cylinders, 40 in. diameters
by 72 in. stroke.

The compressed air is used for rock drilling, hauling, and pumping under-
ground.-Yours faithfully, For Pease and Partners, Ltd.,

W. MOORE, Manager.
[NOrE.-These engines have four steam cylinders and two air cylinders.-

WALKER BROS.]

The United Alkali Co., Ltd., Chief Engineer's Office,
Widnes, 23rd December, i90o.

Messrs. WALKER BROS., Pagefield Ironworks, Wigan.
Dear Sirs,-In reply to your enquiry of thC 29th November, we have

pleastre in being able to state that your blowing engines have given us great
service and satisfaction.

We have had for several years quite a number of your large blowing
engines in operation, driven direct by both single and cross compound arrange-
ment of steam cylinders.

We consider that the arrangement of the "Walker " valves on the com-
pressor cylinders is a valuable one, possessing the merit of simplicity and
efficiency, while giving a large throughway with a srnall clearance space.-
Yours faithfully, For the United Alkali Co.,

EDWARD J. DUFF, Chief Engineer.
[NOTE.-See the number and dimensions of the compressors referred to in

the list of users in our catalogue. The steam and air cylinders are nearly 70 in
number, from 20 in. to50 in. diameter.-WAiKER BROs.]

SOLE CANADIAN 
REPRESENTATIVESPEA OC

Barrow lematite Steel Company, Limited,
Barrow-in Furness, 7th October, 1901.

Messrs. WALKER BROs., Pagefield Ironworks, Wigan.
Dear Sirs,-I have much pleasure in stating that after a long experi-

ence of your Bessemer blowing cylinders, extending over 15 years, we find the
valves perform their work most satisfactorily, and they are most enduring ;
indeed, we cannot speak too highly of their performance or life.-Yours faith-
fully, For Barrow Hematite Steel Company, Limited,

1. M. WHILE, General Manager.
[NOTE.-The various blowing engines (air compressing enginee) referred to

above include several air cylinders 48 in. diameter. -WALKER BROS.]

Messrs. The GLENGARNOCK STEEL AND IRON COMPANY write, in Novem-
ber, 1901, after 15 years' experience of Walker Bros'. blowing engines, having
air compressing cylhnders 54 in. diameter by 6 ft. stroke :-" These engines have
given us every satisfaction."

Messrs DE WENDEL & Co., Hayange, Lorraine, after seven years' experi.
eace of air cylinders (four) 54 in. diameter by 6 ft. 6 in. stroke write :-" The
working of the air cylinders you supplied leaves nothing to be desired."

S. PEARSON ANI SON, Contractors.
Blackwall Tunnell Works, East Greenwich, S.E.,

May îoth, 1897.
Messrs. WALKER BROS., Pagefield Ironworks, Wigan.

Dear Sirs, -We are pleased to confirnm what we told you verbally the
other day, viz., that we consider the air cylinders and valves of your compressors
to be the best for such work as we have been carrying out on the above contract.

One of your engines ran for almost a year without stopping, and it gives us
great pleasure to thus testify to the good qualities of the plant which we purchased
from you. -We are, Dear Sirs, yours faithfully.

(Signed) pro S. Pearson and Son, E. W. MOIR.

B O H E S CANADAOLIFE BUiLDINGBR<OTHiiERicS M ONTREAL

ENGINES
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Chemical and
Assay Apparatus::

ZINC, CYANIDE and SULPHURIC ACID

FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.
THE MAII LTON-MERRITT PROSPECTOR'S OUTFITS....

Becker's Balances and Weights.
Battersea Crucibles and Muffles.

Hoskins' Gasoline Furnaces.
Kavalier's Bohemian Glassware.

Munktell's Swedish Filters.

OUR 1897 CATALOGUE ON APPLICATION.

Lyman, Sons & Company
880, 882, 884 and 886 St. PAUL STREET

MONTREAL.

LONDON NEW YOKIC PAIS

J. BASZANGER & CO.
108 FULTON ST., NEW YORK, N.Y., U. S. A.

IMPORTERS OF

(BLACK DIAMONDS)cARBONSAND BORTZ
For Diamond Drills and ail Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.
Coods sent on Approval.

Dli

STAL

MOND DRILLS
They remove solid cores through rock for prospecting.

They furnish the cheapest-known method of prospecting.

The capacity of our Drills is from 350 feet to 6000 feet.

SEND FOR OUR DIAMOND DRILL CATALOGUE.

IDARD DIAMOND DRILL 00.
431-3 STOCK EXCHANCE BUILDINC, CHICACO, U. S. A.

I
I
I
I
I
I
I't
I
I
I
I
I

Iil
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N
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Worn out Carbons and Fragments bought.
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NOYA SCOTIA STEEL & GOAL GO.Ltd.
PROOPMtETOROS, MINER.3 AND
SHIPPER1 s or

..Sydney lins Bituxinous Goal..
Unexcelle& Fuel for Steams hips and Locomotives, Manufactories, R olling

Mill, 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 Raits, Tee Rails, Edge Rails, Fish Plates, BevelUed Steel Screen Ba/rs, Forged Steet
Stamper Shoes and Dies, Blued Machinery Steel 3 8' to y4" Diameter, Steel Tub Axtes

Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Ba/r Steel, Forging of all kinds, Bright Compressed Shafting /' to 5"

t'rue to , part of One Inch.

A Full Stock of MILD FLAT, RIVET-ROUND and ANLE STEELS Always on Hand.
Special Attention Paid to Miners' Requirements.

CORRESPONDENCE SOLICITED.

Steel Works and Head Office NEW GLASGOW, N.S.
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DEEP DRILLING
makes economical mining and the deepest
hole can be drilled at the smallest cost by a

DIAMOND
ROCK DRILL
It can eut through 2,500 feet of solid rock in a
vertical line. It brings up solid cylinders of
rock, showing formation and character.

Made in all capacities, for Hand or
Horse-power, Steam or Compres-
sed Air-mounted or unmounted.

You will find lots of
information in our
new catalogue-
may we send it«?

Anierican Diamond Rock Dril Co.
95 Liberty St., NEW YORK CITY, U.S.A.

Cable Address, "Occiduous," New York.
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Builders of

HIGH GRADE

Ai'r Compressors

Sullivan Corliss Cross Compound Condensing Two Stage Air Compressor, Class WX.

BUILT IN ALL CAPACITIES AND FOR ANY PRESSURE.

ALSO

Straight Line Machines, Single or Two Stage.

Diamond Core Drills

WNE ALSO BUIIù)

Rock Drills
Coal Mining and Quarrying Machinery

Hoisting Plants

CTARE0%NTNFI
NETTK\G
PT TBiR Ti, T,/ T fý
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DRUMMONDUCOAL

4. COLLIERIES AT WESTVILLE, NovA SCOTIA.

.......................... ii+

.1.
+
+
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+
+
4.
+
4.
+
+
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+
+
4.
+
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.4.4.44.44.4.

The Standard of Excellence

in Bituminous Coal and Coke

for Blast Furnaces, Foundries,

Manufacturing and Domestic

Use .

RELIABLE, UNIFORM and STRICTLY HIGH GRADE
Shipped from Pictou Harbour, Halifax, and all Points
on Intercolonial Railway and Connections by the

Intercolonial Coal Mining Co.timited
AGENTS:

Hugh D. MacKenzie, Halifax.

Chas. W. Ives, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Head Office : MONTREAL, Que.
JAS. P. CLEGHORN,

President.
CHARLES FERGIE,

Vice-Pres. dO General Manager.
D. FORBES ANGTS,

Seeretary-Treasurer.
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GOA L.
DOMINION 0OAL COMPANY ,Li MTlED

Glace Bay, C.B. Canada

MINERS OF

BITUMIJIOUS COALS
The celebrated " Reserve"
coal for Household use.

"INTERNATIONAL" CAS COAL
And the best steam coal from its
Collieries on the Phalen seam.

a i mi

w - -
~

j

~

International Shipping Piers of the Dominion Coal Co. Limited, at Sydney. C.B.

Shipping facilities at Sydney and Louisburg, C.B., of most modern type. Steamers carrying 5,000 tons loaded in twenty-four
hours. Special attention given to quick loading of sailing vessels. Small vessels loaded with quickest despatch.

2.>' COEL1
The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch.

attention given to prompt loading. Steamers of any size are-bunkered without detention.
By improved screening appliances, lump coal for domestic trade is supplied, of superior quality.

APPLICATIONS FOR PRILES, TERMS, &c., SHOULD BE MADE TO

ALEZANDE 0 DICE, GOenral Sales Agent, GLACE BAT, 0.3.
KINGMAN & CO., Agents, Custom House Square, Montreal, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.
R. P. & W. F. STARR, Agents, St. John, N.B.
HARVEY & CO., Agents, St. Johns, Nfid.

Special

THE CANADIAN MINING REVIEW. xiii
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I E

JEFFREY
Coal Cutting

Hauiing
DriIiing

Sereening
Crushing
Dr'edging
Elevating

Conveying
Coal Washing

Power
Transmission MACHINERY

Electric and Compressed Air
Chain Coal Cutters

Electric and Storage Battery
Locomotives

Coal and Rock Drills

Cenerators
Mine Supplies

Mine Pumps and Fans, &c.

Rubber Belt Conveyors

Spiral Conveyors
Cable Conveyors

Screens Crushers-
Elevator Buckets
Boots and Boits

Dump Cars
Chains-all styles

Sprocket Wheels
Coal Washers, &c.

We can elevate or convey your material-bulk or
package, wet or dry, hot or cold - up, down,
straight along, sidewise, any size, any distance.

COAL
ELECTRIC MINE LOCOMOTIVES

CATALOGUE No. 19 IS VOURS FOR
THE ASKING

BEST ROCK DRILL IN THE
MARKET

JEFFREY 16A ELECTRIC CHAIN COAL CUTTER.

ADDRESS

THE JEFFREY MFG. CO., Columbus, Ohio, U.S.A.
Montreal Representatives-WILLIAMS & WILSON Toronto Representatives-A. R. WILLIAMS MACHINERY CO.

a a

xiv

CUTT ER
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FLORY HOISTING ENGINESEC"I
Are designed for "STRENUOUS" duty. In Mines,,
and the various requirements for Contractors: Pile
Bridge Building and general Hoisting Purposes

The FLORY CABLEWAY
and TRAMWAY SYSTEM

IS UNEQUALLED

Slate Mining and
Working Machinery k

Quarries,
Driving,

ASIK FOR OUR CATALOGUES.

SALES AGENTS-

I. MATHESON & CO.,
New Glasgow, N.S.

W. H. C. MUSSEN & CO., a Ior M Tg.aGolMontreal.fB CU
Office and Works: BANCOR, Pa., U.S.A.

THE GRIFFIN
THREE ROLLER

..ORE MILL..
The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working allkinds of ores that require uniformly fine crushing by the wet process. This Mill is a modi-

fication of the well-known Chilian Mill, but the rollers run upon a crushing ring or die,which is inclined inwardly at an angle of about 30 degrees, the rollers themselves also being
incliined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as theweight of the rollers themselves as a crushing agent. The Griffin Three Roller Ore Mill istherefore a Mill of great strength, and lias few wearing parts. We construct these Mills,
with extreme care, usng only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its deternîîned- merits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

BraleyPulerier BOSTON,Bradley Pleie Co. MASS.

MORRIS MACHINE
BALDWINSVILLE, N.Y.

Centrifugal Pumping Machinery for various Industrial Purposes

We are building a special solid steel lined pump for handling
tailings or slimes in gold mining. Estimates furnished upon
application for pumping outfits for special purposes. Write for
catalogue. New York office- 3 9 -4 I Cortlandt St.

AGENCIES-
Henion & Hubbell, 61-69 North Jefferson St., Chicago, Ill.
Harron, Rickard & McCone, San Francisco, Cal.
Zimmerman-Wells- Brown Co., Portland, Oregon.
Mitchell, Lewis & Staver Co., Seattle, Washington.

.5. 4-

WORKS
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Electric Blasting Apparatus.
Adapted for Firing ail kinds of Explosives used li Blasting.

Victor Electric Platinum Fuses.
Superior to ail others for exploding ary make of dynamite or blasting powder.

- Each Fuse folded separately and packed in neat paper boxes of 50 eacb. Al
tested and warranted. Single and double strength with any length of wires.

I Blasting Machines.
Theastrongest and most powerful machines ever made forrElectric Blasting.

S They are especially adapted for submarine blasting,lag railroaël 72uarrylng, )
___ and mining works. larg

Victor Blasting Machine.
Fires 5 to 8 holes; weighs 15 lbs., adapted for prospecting, etc.

Insulated Wires and Tapes, Blasting Caps, Fuse, Etc.

MANU auRE-DJAMES MACBETH & CC., 128 Maidon Lane, New York, U.S.A.

Hamilton Powder Company
Manufacturers of Explosives

Office: 4 Hospital Street, Montreal. Branch Offices throughout Canada.

For
Minera
Pit Sinkera DYNAMITE AND EXPLOSIVES For

Quarrymen
Contractors

. . . Manufacturera and Dealers in ...

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
DAN'L SMITH,

Prosidont.
O.A. MACPHERSON,

Sec.-Tress.
ONTARIO POWDER CO Limited

MILL AND MININO MACHINERY
Shafting. Pulleys, Gearing, Hangers, Boilers. Engines, Steam

Pumps, Chilled Car Wheels and Car Castings. Brass and Iron

Castings of Every Description.

Alex. Fleck, Limited - Ottawa

SENO FOR
GATALOG UC

115 BROCK STREET

Kingston, Ont.

Light and Heavy Forgings.

xvi THE CANADIAN MINING REVIEW.
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PAYS FOR ITSELF

A Mumford internally fired boiler requires
from 10 to 25 per cent. less fuel than a
return tubular boiler.

A saving of only 10 per cent. will cover
the cost of the boiler in Five or six years.

A Mumford boiler will therefore pay for it-
self several times during its lifetime.

Robb Engineering Co. Limited
Amherst, N.S.

WILIAM McKAY, 320 OssHngton Avenue, Toronte.AGENTS WAà%TSON JACK à COMPANY, 7 St Helen Street, Montreal.AGENTS }J. F. PORTER, 355 Carlton St., Wlnnlpeg.

xviiTHE CANADIAN MINING REVIEW.
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THE

Calladiail Pacifie Railway
IS THE MOST DIRECT ROUTE

TO THE

Great Mining
Reg10ns

OF

British Columbia, the
Yukon and Alaska.

D A I L Y

SE R VICE

BETWEEN

T H E-

A T L A N TIJC
-- A N 1)

PACIFIC
C 0 E A

THROUGHOUT
T'iH E Y EA R

First-class Sleeping and Dining Cars attached to all through
trains.

Quickest route to the Yukon via the C. P. 11. to Vancouver,
C. P. N. steamships to Skagway and White Pass Railway and con-
necting steamers to Dawson.

Magnificent fleet of steaners in the inland waters of Southern
British Columbia by which all important points, not connected by
rail, can be reached.

For rates, reservation of bertlis, etc., apply to nearest C. P. R.
Agent or to

C. E. E. USHER, C. E. McPHERSON,
General Passenger Agent, General Passenger Agent,

Eastern Lines, Western Lines,
MONTREAL. WINNIPEG, Man.

ROBERT KERR,
'assenger Traffic Manager,

MONTREAL.

SCHOOL ofrlYININU
Practical Science Faculty of
Queen's University

Kingston, Ontario.

THE FOLLOWINC COURSES ARE OFFERED

1. TiREE EAS kICOURSE FO A DIP)LOMA liN

Analytical ihemiistiy and Assaying.

2. Foui YE.Aîs' COURSE FOR A iEREE B.SC. IN

GuouP 1.
(a) Miining Engineering.

(b) Chemistry and Mineralogy.
(c) Mineralogy and Geology.
(d) Chemical Engineering.

GROUP Il.
(e) Civil Engineering.

(J) Meclianical Engineering.
(g) Electrical Enineerinr

GuOui, 111.
(h) Biologv and Public llealth.

3. COURSES IN CHEMISTRY, MI-NEIRALOGY AND GEOLOGY

for degrees of Bachelor of Arts (B.A.) and Master of

Arts (M.A.)
For further information see the Calendar of Queen's University.

4. POST-GRADUATE COURSE FOR THE DEGREE OF

Doctor of Science (ISc.)

For further information see the Calendar of Queen's University.

Next Session begins .

Sept. 30th, 1903.
asee.....esemaaan

FATRICULATI N EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER 16TH.

T HE SCHOOL is provided with well equipped laboratories for

the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. It lias also a well equipped

Mechanical Laboratory. The Engineering Building will be ready

for occupation next session and the Geology and Physies Building
the following session. The Mining Laboratory lias been renodelled
at a cost of sone $12,000 and the operations of crusbing, aialgain-
ating, concentrating, chlorinating, cyaniding, etc., can be stndied on
a large scale.

For Calendar of the School and
further Information, apply to

The SecretaPy, Sohool o Xining, Kingstoll, Ont.

xviii
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IMPROVED
On a PATENT PNEUMATIC and SELF-

ACTINC PRINCIPLE,
IN GLASS

NEEDLE LUBRICATORS.

IMPROVED STEAM TUBE CLEANER.

THE CLEANER TUAT CLEANS CLEAN.
No Moisture. No Scale.

WRITE FOR PRICES TO

THE HAMILTON BRASS
MFG. CO,, limited.

HAMILTON. ONT.

INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the plug part of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needle must be perfectIv round, smooth and clean, so
as to work freely in the tube, the flattened end reaching about half-way
up the inside of Lubricator, while the other end rests on the shaft or
axle, w-ill produce the following results, viz. :--

ist.-Free working of the machinery by perfect lubrication.

2nd.-A saving of more than 75 per cent. in oil.

3rd.-Corresponding economy in steam-power and coals.

4th.-Cleanliness, and consequent saving in labor, engineers'
stores, etc.

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

xix

Saves Cost Quickly.
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"NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE *WORLD"

The New Jackson Hand Power Rock Dr||
Handled and operated by ONE MAN, will accomplish work of THREE MEN drilling with Bits and Hammers.

WILL WORK IN ANY POSITION, IN ANY ROCK.
It Saves Steel,

Labor,

Write for Catalogue.
It Saves Money.

JOHNSON WILLATS & GO. Sales Agent, 192 King St. West, Toronto, Ont.

SChOOI of P-cticaI Scince Joonto
ESTABLISHED 1878.

AFFILIATED TO THE UNIVERSITY OF TORONTO.

This School is equipped and supported entirelv by the Province of
Ontario and gives instruction in the following departments:

-CIVIL ENGINEERING
-- MINING ENGINEERING

3-MECHANICAL & ELECTRICAL ENGINEERING
4-ARCHITECTURE
5-ANALYTICAL AND APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School
for giving Instruction in Mining Engineering. Practical Instruc-
tion is given in Drawing and Surveying, and in the following
Laboratories:

-CHEMICAL
.-- ASSAYING

3 -MILLING 6-ELECTRICAL
4 -STEAM 7-TESTING
5-METROLOGICAL

The School also has good collectionr. f Minerals, Rocks and Fossils.
Special Students will be received as well as those taking regular courses.

FOR PULL INFORMATION SEE OALENDAR.

L B. STEWART, Secretary.

TAYLOR
(TORONTO SAFE WORKS)

TORONTO, ONTARIO
MANUFACTURERS 0F

Bankers' Steel Safes
Fireproof Safes

Jewellers' Safes
Vault Doors

Prison Work, &c. THIS CUT SHOWS SUITABLE SAFE
FOR MINING COMPANIES

It Saves

J. &J.



PUMPINCMACH INERY
FOR

WATERWORKS
andMINES

OFFICIAL TRIAL
LEEDS WATERWORKS

Steam per Pump
Horse Power per Hour

13.051 Ibs.

Steam per Indicated
Horse Power per Hour

11.91 Ibs.

Mechanical
Efficiency ........

91 per cent. ...

HATHORN DAVEY & COLtd.ENGLAND
Sole Canadian CÇQ d LEEDSilin
Represntatives PEACOCK BROTHERS CaaMa iding

ESTABLIMEBD 1857

O F EVERV a ifr ffrWRWIRE ROPDESCRIPTION AERIALWIREROPE

MINES: - -QUAR RIES, TRAMWAYSOUBL
iLEVATORS,- DREDGE5, NG E YETOUBLE

LOGàGING;- - SAW MILL SF-

Ail ESCHEN& SAGEOFONS ROPER ROE N COCKFE HOISTING,
Rush Orders HAULING,

a Specialty POWER TRANSMISSION,
NoRTH i F ,RTST L ý DENGUYS, Etc.

W. H. C. MUSSEN & CO.
763-765 Craig St. MONTR EA L
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NICKEL
THE CANADIAN COPPER COMPANY.

NICKEL FOR NICKEL STEEL
THE ORFORD COPPER COMPANY.

..-W-RIT-E US FOR PARTICUL ARS .AJT~) PRICDS-

General Offices: 43 Exchange Place, NEW YORK.

il 
o

______________________________ M y

HENRY BATH & SON,
London, Liverpool and Swansea,

BROKERS.
Al Description of

Metals, Mattes, Etc.
Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.
Cable Addresa: - BATHOTA, LONDON.

LEDOUX & o.
99 JOHN ST., NEW YORK.

Sample and Assay =g e
at the Port of
New York. Onlyais such on theOres and Metals. Atane d

We are not Dealers or Refiners, but Receive
Consignments, Weigh, Sample and Assay them,
selling to highest bidders, obtaining advances when
desired, and the buyers of two continents pay the
highest market price, in New York Funds, cash
against our certificates.

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

OLDEST EXPERTS IN
Molybdenite,

Scheelite,
Wolframite,

Chrome Ore,
Talc, Nickel Ore,
Mica, \ Cobalt Ore,
Barytes, Cerium, and
Graphite, all Ores
Blende, and
Corundum, , Minerals
Fluorspar, e
Feldspar. 00

LARCEST BUYERS. BEST FICURES.
ADVANCES ON SHIPMENTS. A>.

CORRESPONDENCE SOLit iTE.

& eie Lierpool, ABC Code, Mloreng
& Neal, Mining and General Code, L\ebers\
Code and Mullers Code.

ESTABLISHED 1869.

SADLER & HAWORTH
TANNERS AND
MANUFACTURERS OF

Oak Leather Belting . . . . . . .
Hydraulic and Mechanical Leather

MONTREAL and
TORONTO.

KINU BROTHERS
15 Bell's Lane

QU EBEC.

Lumber
Asbestos

Chromie Iron
Mills at River Ouelle, Lyster, Kingsburg,

Pabos, Cedar Hall.

ASBESTOS-Crude, Fibreized and Paper
Stock lampden Mine, Thettord.

CIIROIIC IRON MINE-Black Lake.

LICENSES TO PROSPECT
or work Minerals on any of their Lands and Reserva-

tions covering nearly a quarter of a million acres in

Eastern Ontario, and principally within the belts con-

taining Iron, Phosphate, Gold, Galena, Plumbago,

Mica, Marble, Building Stone, and other valuable

minerals, are issued by

The Canada Company
For list of lands and terms apply to the Company's

Mining Inspector and Agent

ANDREW BELL, C.E., D.LS., Etc.
ALMONTE, ONT.

L. VOGELSTEIN

9o-96 WALL STREET, NEW YORK

REPRESENTING

ARON HIRSCH & SOHN

Halberstadt, Germany

Copper, Argentiferous and Auriferous Copper Ores,
Mattes and Buliion, Lead, *in, Antimony, Spelter.

Copper and Brass Rolling and Tubing Mills in Europe.

AGENTS OF THE

DELAMAR COPPER REFINING WORKS

Carteret, N.J.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to

538 Huron Street TORONTO.

Specialty :

Examination, Prospecting and Initial
Development of Mining Properties.

FRITZ CIRKEL
CONSULTING MINING ENGINEER

Dip. Graduate Royal Te inical Academy Aachen,
Gerniany.

Eighteen years' experience in Exploratory
Work and Mining in Germanv, Belgium,
Eastern and Central Canada, British Colum-
bia and the Pacific States.

EXAMINATION OF MINES.

Reports in English, French and German.

Office, So STANLEY ST. MONTREAL, CAN.
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DIRECTORY OF MININC ENCINEERS, CHEMISTS, ASSAYERS, ETC.

JOHN E HARDMAN,
CONSULTING
MININC. EINGINEE

Room 2, Winds.r Ilotel

S.B

R

Montreal

20 years' experience in the Mining and Reduction ýf
Gold, Silver, Lead and Copper.

13 years as a Specialist in Gold Mining and Millig.

MILTON L. HERSEY, M.Sc. (McGilil)
CONSULTING CHEMIST OF THE C. P. R.

OFFICIAL ASSAYER APPOINTED FOR PROV. OF QUEBEC.

146 St. James Street MONTREAL

ASSAYS OF ORES.

CHEMICAL AND PHYSICAL TESTS OF ALL

MATERIALS.

MINERAL PROPERTIES EXAMINED.

J. T. DONALD

ASSAVER AND MINING GEOLOGIST.

112 St. Francois-Xavior St.,
MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace
Products, Waters, ete. Mines and Mining Pro-

perties examined and valued.

JOHN ASHWORTH
CONSULTING MINING ENGINEER

Of the firm of

ASHWORTH & MORRIS
Civil and Mining

Engineers.
Surveyors and

Valuers.

8-KING STREET-8
MANCHESTER, ENGLAND.

J. C. GWILLIM, B.Sc.

MINING

ENGINEER

KINGSTON - B.C.

JOHN B. HOBSON
CONSULTING MINING ENGINEER

Manager Con. Cariboo Hyd. Mining Co., Limited

BULLION, BRITISH COLUMBIA.

28 years' experience in the equipment and operation
of large lydraulic, Deep Gravel, Drift and Gold
Qu trtz Mines, in California and British Columbia.

Telegraphic and Cable Address:

IloisoN," ASCHROFT, B.C.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER

30 Years Experience.
SAT PORTAGE - ONTARIO.

Undertakes tbe Prospecting of Mines and Minerai Lands.
Diamond Drill llorings made by contract for all minerals

earthy and metalliferous), Artesian Wells and Oil -prings,
also Deep Soundings for Harbors. Rivers, Canals, Tunnels and
Bridge Foundations. Quarry Sites and t lay Fields tested.

Plans and sections made showing resuit of Borings-Gold
rifts tested to Ledge by the new Pneumatic and Hydraulic

lube System and the yield ascertained-Flumes, 1itches,
Monitors and Placer Mlining Plant generally designed and con-
structed. Properties Examined and Reported on, Assays made.

FRANK B SMITH, B.Sc.
CIVIL AND

MINING ENGINEER

Certificated Colliery Manager Great Britain and
Briti.h Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

J. H. CHEWETT, B.A. Se.
(Honor Graduate in Applied Science, Toronto University)

Asso. Men. Can. Soc. C.E.

MINING ENGINEER

87 YORK ST., ROSSIN BLOCK,

TORONTO.

JOHN McAREE, B.A. So.
MINING

ENGINEER

Ontario and Dominion Land Surveyor.

RAT PORTAGE ONTAIRIO.

J. B. TYRRELL
:,ate of the Geological Survey of Canada.

MINING ENGINEER

DAWSON - YUKON.

Telegraphic Address-Tyrrell, Dawson.

ode used-Bedford McNeil's.

F. HILLE
MINING ENGINEER.

Mines and Mineral Lands examined and re-
ported on. Plans and Estinmates on Concen-
trating Mills after the Krupp Bilharz system.

PORT ARTIUR, ONT.
CANADA.

FRANK C. LORING
MINING

ENGINEER

No. 45 Broadway NEW YORK

Office, Room 83•

CHAS. BRENT

MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.
Superintends the erection of Mining and Milling

llanta.

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.
ONTARIO LAND SURVEYORS.

Surveys. Reports. Developnent. Installation.

Cable address, " DEMORSIL, SUsi3URY."
Codes, Lieber's and Bdford McNeil's.

SUDBURY, ONTARIO.

Development.Consultation.

A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc M.E.

MECHANICAL ENGINEER

DREDGING MACHINERY. PLANT FOR PUBLIC WORKS. GOLD DREDGES.

14 PHILLIPS SQ., MONTREAL

CANADA.

xx111THE CANADIAN MINING REVIEW

Reports.



xxiv THE CANADIAN MINING REVIEW.

Direct Driven Crushing Rolls

The above cut shows one of our types of rolls. This is
furnished with corrugated steel shells, but we supply
the plain shells when desired.
We will be glad to furnish any further information
desired, on request.
Our Catalog No. 700 gives full details regarding other
mining machinery. It is free.

THE JENCKES MACHINE COMPANY, Limited
127 Lansdowne Street SHERBROOKE, Que.

M. BEATTY & SONS
Welland, Ontario.

MANUFACTURERS OF

Dredges, Ditchers, Derricks and Steam Shovels
for Dredging, Dykeing, Ditching, GOLD

MINING, Etc., of various Styles and
Sizes to Suit any Work.

MINE HOISTS, HOISTING ENGINES
HORSE POWER HOISTERS,

SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.

Submarine Rock Drilling Machinery.

C,eatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

Contractor's Use, &o.
WIRE ROPE AT MARKET PRICES.

AGENTS:

E. LEONARD &SONS
MONTREAL, QUE. ST. JOHN, N.B.

WIRE SCREENS FOR EVERY CLASS OF MATERIAL
PERFORATED METAL OF STEEL, COPPER, BRASS,

ZINC FOR ALL PURPOSES

SPECIAL ATTENTION CIVEN TO MINERS' REQUIREMENTS

The B. Greening Wire Co. LimitedxE.A.'-EZZ .TO W N . O T R .,Q .
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Tiie Coal Trade in 1903.

Nov: that the full details are to hand, showing the output of coal

and coke in the Dominion during 1903, we are able to note the satis-

factory development of an industry, which is the basis of nearly ail our

manufactures. It is only necessary to state here that the total outout
of coal in the Dominion will reach 7,500,ooo tons, an increatsP rver

1902 of i,ooo,ooo tons. According to the most reliable estimates the

price at the pit-mouth will be approximately 25 cents less than the

previous year and as wages are about io% higher, it is obvious that the

margin of profit must be somewhat less, probably 35 cents.

The greatest development during the year has been in the Mari-

time Provinces to which the capital lias been attracted by the promin-

ence given to the operations of the Dominion Coal Company. The

latter has been unfortunate in several respects, the principal one being

the fire in Dominion No. i, which reduced the output of that mine for

the year at least five hundred thousand tons, and effectually discounted

the increase in the other mines. The fire broke out in March, and in

spite of the posi'ive assertions made at time that in two or three

months it would be extinguished and the mine producing as large a
tonnage as ever, we find during the month of December, after the

lapse of nearly ten months, that the output is only 18,936 tons, or about

one-fourth of the normal capacity of the mine. A recognized expert

who is familiar with the conditions, immediately after the fire broke

out said it vould take at least a year to repair the damage and would

involve the loss of one million dollars. This information was given in

our columns, and it is now certain that the estimate was a conservative

one, as in the lower levels, which were flooded, the water still remains,

and it is doubtful whether it will be ail pumped out for many months

to come. The principal offset of this disaster is the development of

Dominion No. 2, which bids fair to be a large producer, but there is

reason to believe that the present management will not attempt to

realize the intentions of those who designed this enormous mine in the

expeciation of the output ranging from 5,ooo to o,ooo tons per day.

The enormous cost of equipment, which already stands at more than

$2,5oo,ooo, compared with the comparatively moderate results

achieved, has no doubt served to convince the company's present ad-

visers that an increased number of smaller mines is preferable to one of

such gigantic proportions, where a single catastrophe might lay the whole

idle, and have a serious effect upon the fortunes of the company. It

has also been clearly demonstrated that coal cannot be produced as

cheaply in a mine of this extent as in one of more moderate output,
ranging from 2,000 tO 3,000 tons a day.

The most notable feature in the coal industry of the Maritime
Provinces is the very large increase in the production of the Nova
Scotia Steel and Coal Company. Under the enterprising management
of Mr. Graham Fraser, and his confreres, old Sydney Mine lias indeed
taken on a new lease of life, and the onput of 48o,ooo tons, must be
gratifying to the company. Incidentally we may remark that the
Dominion Iron and Steel Company is to be highly congratulated on
securing the services of Mr. Fraser, who is beyond peradventure the
strongest and the most practical man in his line in the Dominion, and
if the tide of success, which lias attended his efforts during the last
twenty-five years in building un the magnificent reputation of the
Nova Scotia Steel and Coal Company attends him in his new venture
the result will go far to counteract the regime of mismanagement and
incompetency which lias preceded him. In a quiet way, and without
much blowing of trumpets, the Inverness Railway and Coal Co., at
Broad Cove, has made splendid progress, and obtained an output of
i,ooo tons a day. We have always expected this property to develop in-
to one of the most important coal producers on the Island of Cape Bre-
ton, and if it had fallen into the more competent hands, which are
now guiding its destinies, instead of having been exploited ten years
ago by our volatile friend Penn Hussey, it would long ago have estab-
lished a record, and we have no doubt that in the next five years it will
be one of the largest and most profitable concerns in the trade. The
coal areas in Mabou and Port Hood are slowly but surely developing
and the same may be said of those at Port Morien, although the latter
are moving somewhat slower owing to engineering difficulties. If the
operations were conducted from South Head instead of from the Main-
land this mine would become a large and successful mining proposi-
tion. Vith a total output of 5,ooo,ooo tons for the year, the old
mining district of the Maritime Provinces lias done well, and the
increase is only a faint earnest of what may be expected in the near
future. Conditions for 1904 are in some respects not as favourable as
last year notably in the decrease of American demand and the fall in
selling prices. Now that the demand in the United States bas fallen
off so greatly it will be difficult for Canadian coal to find a market until
trade improves. It is probable that the exports will fall at least five
hundred thousand tons this year The St. Lawrence will pay less for
coal, and contracts will shortly be concluded at a reduction ranging
fron 25 to 5o cents per ton; the outlook therefore calls for rigid econo-
my in production, and we believe that producers will be well advised if
they call a hait in development, except such as is necessary to main-
tain the mine in an efficient condition, and content themselves with the
profit to be realized upon a more moderate output. Any attempt to

B.
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force production in i90o4 and 1905 will only result in increased com-
petition and diminishing profits.

In British Columbia the year has been the most prosperous on
record. 'l'le Coast mines, in the agregate, are still the largest producers,
having attained an output of ,2oo,ooo tons. At the end of the year
conditions were very much more favourable than at the beginning.
'hie somewhat pessimistic views expressed as to the effect of fuel oil
upon the coal trade have not been realized and it looks as if the
industries of the Pacific Coast are on the threshold of a devtlopment
which will surpass ail expectations. At the present time the demand
for coal is far greater than the supply, and the Western Fuel Company
which purchased the mines- of the New Vancouver Coal Mining and
Land Company have realized handsome profits in the first year.

The greatest increase, however, stands to the credit of the Crows
Nest Pass Coal Company, which has an output oi coal for the year of
661,118 tons, an increase over the previous year of 219,882 tons, or

5o per cent. But for the unfortunate srike, which closed their mines
for two months, the output would have been about seven hundred and
fifty thousand tons. It is satisfactory to know that the output of coke
shows an increase of 39 per cent, having reached the respectable figure
of 167,734 tons. There are now in operation nearly r,ooo ovens,
which, with those under construction, will raise the total number to
1,200, having a capacity of nearly 2,000 tons of coke per day; there
is no reason why British Columbia smelters should have to complain
about lack uf fuel supply especially as the tonnage will be largely
increased during the coming year. A reasonable estimate for 1904
will be one million tons of coal and two hundred and fifty thousand
tons of coke.

The most striking feature of the coal trade in British Columbia
and the adjoining areas in Alberta is the large number of Companies
which have commenced operations during 1903 and the still larger
number which are being organized for the present year. The most
extensive of these consist of a series of five mining properties consoli-
dated under the control of a French Syndicate of which Mr. J. Fleutot
is the managing director. This group is situated from i o to 15 miles
east of the Crows Nest summit in the neighbourhood of Blairnore.
At present the output is 6oo tons daily, the whole of which is taken by
the C.P.R. for steam purposes. T'lhe International Coal and Coke Co.,
is opening up a mine three miles west of Blairmore, from which they
purpose supplying the fuel required for the Granby Smelter. In addi.
tion the C.P.R. have commenced to operate a coal property on the north
branch of Michel Creek and three companies are being formed to
develope the enormous areas on the Elk River, where the extension of
the Fernie seams has been discovered. It is altogether likely that
by the end of the present year the output of coal in this district will
be doubled as there is an unlimited market both in British Columbia,
the Territories, and over the line in Montana, there is no reason why
for some years to come handsome profits should not be realized and
satisfactory dividends earned.

It is also a matter of interest to note that extensive deposits have
been discovered by the C.P.R. in the Cascade Mountains near to Banff
and development is proceeding at a great pace as in view of the rapid-
ly diminishing output from the Canmoie and Anthracite mines a
suppfy of steam coal is a matter of grcat importance. The same
reason will lead in the near future to the building of a branch line from
Spence's Bridge to Nicola, where there are extensive deposits of good
steam coal. The Dominion Government subsidized this at its last session
and it will undoubtedly be constructed during the present year. This
will, for the first time, give a local coal supply to the extensive district
lying between Banff and the coast.

This brief review would not be complete without reference to the

terrible catastrophe which occurred at Frank, in April last, when a
mountain slide containing, acrordmg to the best atdhorities, not less
than one hundred million tons, crashed into the valley beneath-cover.
ing four square miles to an average depth of thirty feet, destroying two
miles of railway, with ail the mine buildings, plant and inachinery of
the Canadian American Coal and Coke Company and sacrificing over
eighty lives. The opinion of experts, who examined the location of the
mine subsequently, attributed the catastrophe mainly to the fact of the
mining operations in loosening the side of the mountain, and Messrs.
McConnell and Brock the Government geologists, who reported
specially on the matter, confirmed this view. A very ill advised
attempt to continue operations by the company was made and ulti-
mately abandoned in December. In view of the general opinion that
the western peak of the mountain, which is deeply fissured, will yet fall
and that the spring thaw will be sure to bring it down, undoubtedly
the wise course was to abandon operations, which should never have
been permitted after the catastrophe in March last.

Altogether the year's work in " black diamonds " has been of a
most progressive and profitable character and the prospects for the
future are bright. There is probably no Canadian industry which
offers better inducements or which rests upon a sounder basis.

Crown Land Grants in Nova Scotia.

The history of the land grants in Canada leads to the regret that
the mining engineer had not been evolved at an earlier date. Vhile
there have always been bold miners who dared, and did, the utmost the
science of mining llowed, before the beginning of the last century,
there were few if any who were competent in matters minerai.

Had the early claimants of this continent founded a continuity of
policy, and had their descendants been able to maintain it, then we
might have seen in the descended representative of an illustrious
grandee a monopoly of its minerais far surpassing the steel, and aIl
other combines united.

In the case of Nova Scotia, however, the general grants of the
region, known as Acadia, came to an end with the capture of Anna-

polis in 1710. The tities granted by the French and the English
Governments previous to that date being ignored except on certain
conditions of possession and allegiance. The titles of the French
settlers, which do iot appear to have included minerais, were finally
forfeited in 1755. 'l'he English Government proposed to settle the
province with settlers from England ; but the pressure of continental
wars postponed consideration of the project.

'Thle province being . iministered by parties favoring the New
England Colonies the best lands of the province were peopled from
that source. Numerous townships were laid off and gradually settled.
From 1731 to 1763 the royal metals, precious stones, and lapis lazuli
were reserved. After that date the reservations were increased by
coal, lead, and copper, down to 18oS. Some undiscovered system, or
want of system, governed aIl these grants, granting or receiving certain
minerals apparently at the whim of some irresponsible official. From
18o8 to 1827 iron ore was added to the list of reservations.

In 1827 the Government of England granted to the Duke of
York, aIl ungranted mines and minerals in the province. He tranferred
his grant to the General Mining Association of London, who devoted
their attention exclusively to the mining of coal. This grant effectually
damped ail interest in matters mining. Finally after much public
agitation the company surrendered their monopoly, retaining only
several tracts of coal land. After wresting this valuable franchise from
the company, the government having ownership of the minerals under
large tracts of land, might have made provision for leasing them, etc.
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Instead of this they inmediately vested all minerals in the grants issued
between 1827 and ISS except gold, silver, coal, lead, tin, copper,
iron, and precious stones. This uncalled for benevolence would niot
have taken place had they had the benefit of proper prtfessional
advice. It was not until 1892 that the government of the prov:-e
awoke to the fact th.. there were in addition to dhe minerals reserved
in i858, others of value, and capable of contributing to the public
revenue. Since that date ail minerals are reserved except limestone,

gypsum, and building mnaterizl.
The resut of this variegated granting of winerals has been baneful

in the private grants. in the case of the townshin, and other large
consolidated individual grants, it would not have given rise to much
difficulty had the grants been ail divided and settled on. As many
grantees did not occupy their lots, and vacant lands in the grants have
been occupied by squatters and relocated under later grants the pro-
cury of title to minerais, the presumned property of the owner of the
land is attended with much difliculty. Imperfect surveys and des-
criptions, non-division of property, squatters' titles, etc., all unite to
make the task of searching tites one of nuch difliculty and doubt.

Legislation is needed to g.ve investors n-r<,er tities fron the
Crown, while protecting any rights acquired by the ancient grantees.

Similar difficulties have arisen in the other older provinces
of the Dominion. In Ontario these difficulties have been met with
and have been more or less renoved. ''lhe experience of Nova Scotia
should however be of interest to the newer and future additions to the
federation of the Dominion.

Full and careful expert advice should be taken and legislation so
framed as to pr2serve to the Crown those minerals which may be of
value. The systein of Crown minerai leases secures in perpetuity the
issue of good and unimpeachable titles. The titie to minerais held by
owners of the soif becomes in time as indefinite as the land titles. This
is more specially felt in comparatively new countries, when small lots
of land are granted to people, who in a few years are fiable to move to
more promising sections and leave tities that can be cleared only after
much trouble.

The dimensions of grants in many cases do not coincide with
the limits necessary for a proper mining investment. This can be
effected most satisfactorily when the mit:eral title is controlied by only
one authority or ownership.

The Canadian Copper Company's Plant at Copper Cliff,
Ontario.*

T'he drawings shown herewith are plan and sectionai elevations
of a î,ooo-ton smelter designed by the Engineering Company of
Atoerica, New York, and erected at Copper Cliff, Ontario, for the
Canadian Copper Company, a subsidiary corporation of the Inter-
national Nickel Company of New York.

There were several objects that had to be borne in mind, among
them the cheap handling of a larg'e tonnage of ore, the storage during
the winter months of materials, such as coke and coal, which can be
received by boat during summer, the elimination of ail needless man-
ual labor, and the thorough efficiency of the power department. The
plant was designed to be erected on two levels; the large amount of
siag produced had to be taken into consideration, and the disposition
of this slag was an important factor in determining the :,te. The
plant, as it now stands, was built along the face of a cliff on the north-
ern side of the deep valley in which the town of Copper Cliff stands.

The problem was to take the roasted pyrrhotite from roast heaps

*Reproduced by courtesy of the Engineering and Mining Journal.

and convert it into So per cent. matte, the presence of nickel preclud-
ing the advisability of a higher concentration.

On the upper edge of the -liff a system of bins ias been const -uc-
ted for storage purposes. The smelter building proper is situated
parallel to these bins with the power-house at the eastern end. A
trestle was built on the grade level of the bottom of the bins, which is
also the grade level of the charging floor connectir" the charging floor
with the bins and also with the power-house, making a circular track,
without switches, running on both sides of the furnaces and passing
the coal chute in front of the power-house, which feads directly into
the boiler room.

'rte scheme of operation is as follows: Three miles from the
plant is the largest mine. The ore is taken from this mine to the
roasting-beds, which are about one-half mile from the smelter. After
roasting, the ore is loaded into hopper-bottomî cars and drawn up to
the top of the bins. The track leading to the top of the trestle is on
an easy grade ail the way, and is also connected with the main track
leading to the Canadian Pacific Railway.

All ore, flux, coke, coal, etc., is handied on these tracks and
dumped directly into the bins. Running on the circular track under-
neath the bins and into the smelter building and past the power house
is an electric railroad, with side-dumping cars drawn by electric loco-
motives. The ore, coke, etc., is loaded into these cars, weighed on
the end of the trestie and dumped into the coal chute next to the
power-house. All trains are kept moving in one direction, and there
is no switching or cross-over.

As shown by the sectional elevations, the site consists of two
levels with a Cifference of 35 ft. in elevation. The upper level is the
same elevation as the feed-floor, and is occupied by a double-track
pocket trestle 32 by 34 by 6oo ft. 'lhe storage pockets were made to
hold enough coal to last over the period of closed navigation; coal
being receivel by boat at a near-by port on Georgian Bay, as well as
coke, ore, silica and clay.

On the lower level are located the power.house, 156 by 102 ft.;

the blast-furnace building, 84 by 283 ft.; the foundations for the
trestle carrying the electric tramway, connecting the storage pockets
with the feed floor; the coal-bins of the boiler-room; the dust cham-
ber 16 ft. wide, î8 ft. high and 444 ft. long; the stack, 15 ft, inside
diameter, 210 ft. high ; together with the necessary slag tracks, sunken
track for loading metal for shipment, tracks to storehouse, etc.

The power-house is equipped with two Nordberg Manufacturing
Company's horizonta!, cross-compound, condensing blowing engines
with steam cylinders 13 in. and 24 in. by 42 in. and air cylinders 57
in. and 57 in. by 42 in. When operating under usual working con-
ditions these engines will deliver 20,000 cu. ft. of free air per minute
against a pressure of 40 Oz. tor use in the blast furnaces. One Nord-
berg Manufactu:ing Company's horizontal, cross-compound, con-
densing blowing engine, with steam cylinders 15 in. and 30 in. by 42

in. and air cylinders 40 in. and 40 in. by 42 in. This engine will

deliver xo,ooo cu. ft. of free air per & 'nute against a pressure of 15 lb.
fo, use in the converters. Two 13 in. and 26 in. by 20 in. horizontal
compound condensing engines built by the Robb Engineering Com-
pany, to each of which is directly connected one 200 kw. 6oo-volt
3-phase alternating current generator built by the Canadian Generai
Electric Company, each generator having its own exciter of 1i kw.
capacity belt driven from generator shaft. The electrical energy thus
generated is used for hoisting and pumping at the mines, operating the
electric tramway for charging cars, turning the converters, and operat-
iag the traveling crane in furnace building. The station is also equipped
with one 25 kw. motor driven generator set, for furnishing direct
current to the electric locomotives. A travelling crane of ample capa-
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Powver Plant
im z 1-2

PLAN OF WORKS AT COPPER CLIFF.

city is installed in the engine.room for handling all this apparatus. A
gravity oiling and oil filtration system is installed on all engines.

In the boiler room the present installation of boilers consists of
four 4oo-h.p., r 5 o-lb. pressure, horizontal water-tube boilers built by
the Aultman & Taylor Machinery Company, of Mansfield, Ohio, and
space is provided for two more boilers of the same size. The boiler
furnaces are equipped with Tread-Kill shaking grates. The ashes are
removed from the boiler ash-pit by opening a grate in the bottom,
which permits them to fall into a bucket resting on a small flat car,
which runs on a track in the ash tunnel under the boilers. The car is
then run outside of the building and a hoist lifts the bucket and dumps
the ashes into an ash-bin, from which it runs into cinder car.

Coal is brought to the power plant by the electric locomotive train
above referred to and dumped into bins built in trestle along the west
side of building. Then it runs through coal chutes to one-half-ton coal
cars in boiler room, from which c.ars it is shoveled into boiler furnaces.

The only available water for boiler use contains considerable sul-
phuric acid and scale-forming elements, and, to eliminate these, the

water is subjected to a chemical treatment and precipitation in a water
purifying system built by the Industrial Water Company, of New-York.
In this way the acid is neutralized and the scale-forming material isre-
moved before the water enters the boilers. The condenser is of the
elevated barometric type, built by the Alberger Condenser Company,
of New-York.

The blast-furnace building contains two Holthoff copper blast-
furnaces; three stands for Holthoff converters; one 40-ton electric
crane; the necessary matte-settlers, clay mills, silica and clay storage
bins, etc. Room is provided for expansion.

In operation the ore, coke and flux far blast-furnaces, silica and
clay for lining converters, and coal for boilers is delivered into the top
of the trestle pockets by standard-gauge cars-Ingoldsby side-dumping
in the case of ore-and drawn from the bottom of the pockets into
trains of six 2 ton, 36-in. gauge, side-dump Koppel cars, which are
hauled to the blast-furnace, silica and clay storage bins or coal bins by
25 h.p. Canadian General Elec.tric Company's electric locomotives.
When feeding the blast-furnaces, a train of six cars will be made up of

SECTION OF SMELTER AT COPPER CLIFF.
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four cars containing two tons of smelting mixture and two cars each
containing the proper amount of coke to go with four tons of charge.

The slag and matte runs from the blast-furnace into i6-in. settlers,
the slag overflowing into 225 cu. ft. capacity Pollock cinder cars, which
are hauled to the dump by standard-gauge locomotives. The matte is
tapped into io.ton cast-steel ladles and taken to the converter by a 40-
ton Case Manufacturing Company's electric crane. The same crare
removes the converter shells for re-lining, and takes care of the con-
verter slag and white metal, pouring them into moulds for return into
the pocket trestle, or for shipment to the refinery. The coal bins at
the boilers and the silica and clay bins at the clay mills are kept full by
six-car train.loads of material.

The flue dust is drawn from the dust chamber into a standard-
gauge, bottom-dump gondola especially fitted for the service, and this
car is hauled to the top of the pocket trestle on the upper level and the
dust drawn into a pocket fitted for the purpose, wvhence it is drawn to a

briquetting machine, pressed into briquettes and added to the charge.
The electric tramway consists of two parallel 3o.in. gauge tracks

running under two lines of grates under the pocket trestle, then over
suspension scales to opposite sides of the furnaces on the feed-floor
level, passing over the top of the boiler room, coal bins and convtîer

running from a dam situated about 5,ooo ft. from the plant itself. 'hie
water is run by gravity into the jackets, and when drawn out is ptimped
into a tank above the smelting plant for fire purposes, or into the re-
servoir, which is near the foot of the plant, and the hot water is also
used in the boilers in order to economize at that point.

On the Manufacture of Sulphuric Acid at Sydney, C.B.

By C. A. MuissNRn, Sydney, Cape Breton.*

The manufacture of sulphuric acid for the purpose of making
sulphate of ammonia, or the uses in the sulphite wood pulp industry, is
one of the branches of the coke deparanent where coke is made in
patent ovens and the by-products are saved. Ammonium sulphate is
made from the ammonia in the gas from the ovens, which is washed
out and the resulting gas liquor is mixed with milk of lime which
liberates the fixed ammonia and passes through suitable stills wlere it
comes into contact with steam. By this means the free and combined,
or fixed, ammonia is given off in gaseous form, and then passed into
sulphuric acid contained in lead lined tanks. This acid is the ordinary
chamber acid of 54' to 55° Beaume diluted down to about 42° Be.

Usually the sulphuric acid is made near the by.products plant in

SECTION OF WORKS AT COPPER CLIFF.

lining house, silica and clay bins. The two tracks have cross-over
connections but under normal working conditions each track carries a
train entirely independent of the other.

The blast-furnaces are So-in. by 204 in. at the tuyeres ; 14 ft. 9
in. from center of tuyeres to the feed-floor, and have on each side four
lower jackets each S i in. wide and 8 ft. 6 in. high and two upper
jackets 8 ft. 6 in. wide and 6 ft. high. Each lower side-jacket carries
four 6-in. tuyeres. Both ends of the furnace are made alikc, so that
cither end can be used for removing matte and slag. There is no brick
work under the deck beams. The converters are 84 in. by x26 in. and
are tilted by a train of gears and a worm, driven by electric motor.

The vater for the plant is supplied by a 16.in. diameter pipe

which it is to be used, unless commercial acid is readily and econom-
ically available, and distances from acid factories and sugsequent freight
rates are not too high.

Sulphuric acid is made largely out of iron or copper pyrites,-
Fe S2 and (Cu 2 S) (Fe2 Sa)--also from native sulphur. In some
cases the nickeliferous pyrites are roasted and the nickel subscquently
extracted, as well as the copper. Arsenical and auriferous pyrites are
used in some cascs and the arsenic and gold extracted. Zinciferous
sulphur ores are beginning to be largely used for this purpose, and
are liable to become an important factor. Native sulphur running

* Paper to be presented at the ensuing annual meetings of The Canadian
Mining Institute.
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from $17 to $20 per ton is, as a rue, too expensive against the price
of pyrites containng So% sulphur at $4.5o to $6.5o per ton and is
used when not too far froin source of supply. In this country it is
largely used n the manufacture of the sulphite wood pulp process.
Strong efforts have been made to find additional native sulphur depo-
sits besides those now well known, but so far no new large deposits
have been brought into the markets and the price of native sulphur has
not been reduced much in late years. Tlie depostts in some of the
West Indian Islands, and also some of the Alaskan group of Islands,
are not yet figuring in the market to any extent.

So far, in the States, the importation is nearly double the home
production.* In Canada comparatively small aimounts of pyrtes are
mined, sonething over 35,ooo tons being the total production for 1902.

This comes largely from the mines at Eustis and Capelton im the
Eastern Townships of the Province of Quebec. As yet no iron pyrites
mines have been discovered that are of any extent, although the whole
country, especially in the Lower Provinces, is heavily impregnated with
pyrites in small particles, seams, or pockets, in practically all classes of
rock. New locations in Lower Canada have been examined, but so
far without direct economic success.

Newfoundland has produced some large deposits, some of which
have already stood the test of time. Others, however, are still in the
development stage, and later I will desribe sine of the deposts mn the
Labrador Districts which give promise of heing large producers after
being properly developed. The Pilley Island deposits in Notre Dame
Bay, Newfoundland, are again producers, after havng been idle for a
number of years. At one time it was a well known deposit, having
produced over 400,000 tons before being shut down. It, like nearly

all Newfoundland pyrites, is very pure as far arsenic is concerned, and
usually high in sulphur.

Physically, these Newfoundland ores are largely hard and fairly
compact, some exceedingly so, as for instance the Labrador varieties,
and with care the amount of fines is not excessive.

Copper pyrites are worked on a paying basis in several locations
in Newfoundland, and such mines as Tilt Cove and Vork Harbour are,
and promise to be, steady producers. York Harbour in the Bay of
Islands, particularly, promises to be a large and steady producer.
Along the Labrador Coast pyrites deposits have been reported, of which
the Rowsell's Harbour deposit is, so far, the only one that has been
carefully nvestigated. This is the one that I will descnbe fully later.

From this preliminary sketch on the sources of supply, we will
now turn ta the manufacture of sulphuric acid at the Domnioion & Steel
Company's Acid Plant, in Sydney, Nova Scotia, as described by Mr.
C. Carter, Superntendent of the Plant.

The manufacture of sulphuric acid, as at present carried out hy
means of what is known as the chamber process, is the result of many
years of study and observation, combined with the application and
adaptation of matenals and methods ta the circumstances existing from
time ta time. Whilst other processes for the manufacture of acid have
been brought out and developed, the chamber process remans ta this
day the most important of them all.

The object ta be attained in this and other processes is ta be bnng
about the combustion of sulphur dioxide gas (SO) denved from the
-combustion of sulphur with the elements of water (H 0) and an addi-
tional atom of oxygen (O) to form sulphuric acid (H. SO.)

SO - HO + O = H2SO4

As a chemical equatation, this reaction appears ta be of the simplest
knd, but as a matter of fact and practice, the combnation does not
occur in quite such an easy manner, for, whilst the first part of the

*See Mineral industry.

reaction, viz , the combination of the suiphur dioxide with the water, is
readily brouglht about with the formation of sulphurous acid (H~ SO),
the greatest difficulty is experienced in getting this sulphurous acid
(H. SO:) ta combine with the extra atom of oxygen to form sulphuric
acid (H SO ).

The prncipal sources of supply of sulphur for the manufacture of
acid are (i) brinmstone, (2) iron and copper pyrites, and (3) spent oxide
(rom the purfiers of gas works. 0f cliese cte pyrites are by far the
most important sources, most of the acid at the present day being made
from these substances.

It may here be convenient ta give a brief outline of the process,
returnng afterward ta discuss more closely each stage of the process
in detail. Broadly speakîng, the pyrites are burnt in suitable kilns or
burners, and suilphur dioxide gas given off. This gas passes along
through a flue into the nitre oven where a mixture of nitrate of soda
and sulpharic 'cid is decomposed by the heat of the burner gas, and
nitric acid vapours given off which travel on with the burner gas into
what is known as the Glover tower, the object and working of which
will be descrîbed later. The gas rises through this tower and passes
froin the top through a flue into a series of leaden chambers, where it
comes into contact with water vapour in the form of steam introduced
through the sides or tops of the chambers. In these chambers the re.
action between the gasez and s:eam takes place, resulting in the forma-
tion of sulphuric acid which falls ta the bottom of the chambers as a
fine mist, where it accumulates as a liquid known as chamber acid.
From the last of the series of chambers, the residual gas passes through
another flue into the bottom of the Gay-Lussac tower, up which t
rises, and in which the greater part of the nitrogen acid gases derived
from the nitrate of soda are recovered and made available for being
used over again. From the top of the Gay-Lussac tower the remaining
portion of gas, which consists almost entirely of air, passes out into the
surrounding atmosohere.

Having given this very brief sketch of the process, it may now be
convenient ta discuss each step more in detail.

l'e kilns, or burners, im which the pyrites are burnt are usually
built in sets, back ta back, of 12 ta 24, or more, burners, and are con-
structed of brick lined inside with firebrick. The internal dimensions
are about S feet high, by 4 ft. 6 ins. wide, by 5 ft. ta 6 ft. deep. About
2 feet from the ground is placed a set of grate bars. each bar being
fret to move around its axis, so as ta allow t' -burnt cinders from the
pyrites ta pass through. The front of the burner consists of a cast
iron plate fitted with three tiers of doors, the lower one being placed
convenient for removîng cinders from below the grate bars; the next
higher on a level with the grate bars so as ta enable the men in charge
ta get at and turn arou:d from time to time. The upper door is placed
about three feet higher, and through this the charging is done. It is
fitted with a small sliding door ta enable the interior of the burner ta
bc observed without having ta Open the larger door. In the roof of
the burner is a square hole about 12 inches square communicating with
a flue passing along the whole length of the set of burners, and into
which every separate burner discharges the gas from its pyrites.

In starting up a set of such burners, a layer of cinders is placed
on the grates about iS inches in depth, on which the pyrites is ignited
by suitable means, the charge of ore being about 700 lbs. for every
twenty-four hours. Each burner in a set receives attention in rotation
every twenty-four hours, the cinders being shaken down into the ash
pits, and a fresh charge being put in on top, the ncw charge being
ignited by the heat of the previous charge. In the ash pit door are
some small doors capable of being regulated, through which the air
required for combustion of the sulphur is allowed ta enter.

Thc heated gas from these burners, which consists essentially of a
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mixture of sulphur dioxide and air, passes through the flues into the
nitre oven. This is an enlargement in the flue containing two cast
iron pans set in in such a manner that the heatel gases can play well
over and aroµind them. These pans are about 7 ft. long by 2 ft. wide
and i ft. deep. Through an iron door in the wall of the oven charges
of nitrate of soda, together with sufficient sulphuric acid to completely
decompose the nitrate, are introduced at regular intervals. ''he heated
gases warm up this mixture and keep the reaction going. Nitric acid
gas being given off, which is carried off along witlh the burner gases in-
to the next stage of the process. 'l'le sodium sulphate (NaHSO.1 )
resulting from the action of the sulphuric acid on the nitrate of soda
is withdrawn fron time to time through i channel in the bottoni of the
pan, and is allowed to cool and solidify. In some cases this substance
is utilized by working it up with common salt into salt cake in the
manufacture of carbonate of soda, and also in glass making, but in
many places it is useless and simply thrown away.

The gases which leave the nitre oven next pass into a tower called
after the name of its inventor, the Glover Tower. This tower consists
of a hollow column of sheet lead, from 20 to 30 ft. high, and 9 or 1o

ft square, held in an upright position by a strong timber at each corner
carrying joists to which the lead is attached by straps of the same metal.
The lower end of the lead tower stands in a saucer made of the sane
mnaterial, about i ft. vider every way than the lead column, and about
z ft. deep. This saucer is provided with a lip on one'side to carry off
the acid which runs through the tower and out at the bottnm The
interior of the tower is lined with a glazed metallic brick, such as will
resist the acýtion of the acid, This brick is built up into the form of an
arch over the pipe which brings the gas from the burners, the roof of
the arch being arranged as a grating to break up the gas into a num-
ber of streams. 'he walls of the tower are then lin.d with the sanie
brick up to the tcp, the lining being graded upwards from a brick and
a half thick at the base to half a brick at the top. These bricks are
all laid dry without mortar or cement of any kind. The space within
the brick work is then filled in with quartz or flints, graded in size fron
the largest pieces at th' bottom to the smallest sizes at the top, the
packing being filled in to within about 4 ft. of the top of the brick lin-
ing. The top of the tower is covered in with a sheet of lead which is
perforated with a number of holes placed about a ft. apart over its
surface and fitted with funnels and lutes in such a way that acid can
flow down into the tower without allowing the gas to pass up through
the lutes.

Above the top of the tower is crected a chamber containing two
distributers and storage tanks of lead for holding and delivering the
acids which are allowed to run down the tower. The distributers are
of many kinds. the main idea being to dlivide up the stream of acid
from the storage tank into a number of fine streams of uniform amount
and deliver these at the different holes in the top of the tower. In the
side of the tower above the brick work, and below the top sheet, a
leaden flue is affixed to convey the gas fron the top of the tower into
the first of a series of chambers. The objects of the Glover Tower
are two-fold : () to denitrate the nitrous acid obtained fromr the Gay-
Lussac tower in a later stage of the process, and restore the nitrous
gases to the system: and (2) to concentrate the acid running down
the tower. These objects are attained as follows:-

Strong sulphuric acid, containing nitrous acid gases in solutior.,
possesses the property of giving off these gases as reddish fumes whcn
it is diluted with water or a weaker acid. Advantage is taken of this
property in the Glovcr tower by having two tanks at the top, one con
taining the nitrous sulphuric acid and the other water or weak ac:d
from one of the chambers. Various iames arc given to this nitrous
sulphuric acid. By some it is known as nitroso-sulphuric acid, whilst

in the trade it is usually termed nitrated acid or nitrous vitriol, the
last name being used hereafter. A pipe from each tank leads to one
of the distributers, the nitrous vitriol being piped to one, and the water
or weak acid to another. A streani of water or acid is started, and
both mix at the funnels leading into the tower. ''he acid on dilution
gives up its nitrous gases which are carried into the chambers again
by the ascending column of gas. The mixed liquids fall down on to

the quartz packing and are divided up into countless little streamlets

descending the tower, and cooling the gases as they rise through the
interstices of the packing. Lower down the gases are hotter, having
just left the burners, and here the heat is sufficient to drive off the
water from the descending shower of acid and returns it as steain to
the chambers, whilst the acid runs out into the saucer at the base of
the tower, and from there into the storage tank, as strong as it was

before dilution at the top of the tower, and at the sanie time deprived

of the nitrous acid which it formerly contained. .The degree ol de-

nitration and concentration is regulated by varying the supply of water
or weak acid at the top of the tower, the acid running away from the
base of the tower, being tested frequently for strength and nitrous acid.
If this shows a high test for nitrous acid, more water or weak acid is
required, -.hilst if the strength is below the normal, sone water or
weak acid must be cut off. 'lie acid vhich runs off fron the base of
the tower is pas ed through a cooling arrangement to reduce the ten-

lperature as much as possible, and is then in a suitable condition tu be
used over again in the other tower or Gay-Lussac tower in a stage to

be described later.
The mixture of gases which reaches the top of the Glover tower

and which consists of sulphur dioxide, nitrous acid gas (N,0 2 ), stean
and air pass through the flue into the first set of chambers, the ten-

perature of the entering gases being about 140 F., though it some-
times falls as low as ioo' F. in very cold weather, such as we

occasionally experience in Sydney.
The chambers, which have been mentioned previously, are enor-

mous receptacles constructed of sheet lead. They are usua.ly built in

sets of 3, 4, or more, according to the capacity of the plant. Sonie-
tuies all the chambers are of the same size, about go fi. long by 24 ft.
wide and 24 ft. high, containing about some So,ooo cubic feet of
space each inside. In other plants, as at the Dominion Iron and Steel

Company's plant the chambers are of varying sizes, the first chamber

lieing the smallest and the last one the largest There is not, however.
any distinct advantage apparent of one plan over the other. The

Steel Company's plant consists of three chambers, the firt one being
36 fi. long, 25 ft. wide and 20 ft. high, having a capacity of iS,ooo
cu. ft.; the second being 1 17 it. long, 25 ht. vide and 20 it. high, with

a capacity of 58,5oo cu. ft.; and the third being z5o fr. long, 2o ft.
wide, and 20 ft. high, with a capacity of 6o,ooo cu. ft.; the total con-
tents of the three chambers being z 36,500 cu. ft. In the construction
of these chambers, the base of each chamber is essentially an immense
lcad tank, with sides two fect high. Into this the lcaden sheets forn-
ing the sides of the chamber hang almost touching the bottom of the
tank, the acid formed in the tank acting as a lute around the lower
edge of the sheet to prevent the gas from escaping. The top of the
chamber is a lead shect. The sheets are joined together by burning,
a blow pipe, using oxy-hydrogen gas, being used to melt the edges of
the shcets suffliciently for the metal from the two sbeets to run together
and solidify. Solder would bc of no use, as it would not restst the
action of the acid gases. The leadwork is held up by a strong wooden
framing, built up al round outside, to which the Nides and top of the
chambers are attached by lead straps burnt to the sheet lead and nail-
cd to the joists. A set of chambers is usually raised some ten or more
fcet above the ground to allow for a natural fall of the acid when
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drawing it off froim the chambers for use. The chambers are connect.
ed one with the other by means of leaden flies about 2 to 3 ft. in dia.
meter through vhich the gases travel from one chamber into the other.
Each chamber has several fittings. First of ail one or two steam jets
are inserted in the sides or top connected outside with a steam supply
and valves so ihat the admission of stean can be controlled. On one
side of the chamber at intervals of 20 ft. or so, a tray io ft. long by
i ft. wide is attaclhed inside the chamber about 5 ft. from the bottom.
Thi, tray is placed on a slope of about t in 12, and at the lower end
a tube of about t-in. bore communicates with the tray and the outside
of the chamber by passing through the side. When the chamber is
working, some of the condensed acid collects on this tray and runs
ont by the tube vhere it is received in a hydrometer glass and tested
for specific gravity at regular intervals, by means of which it is known
whether too little or too much steam is being admitted. Thermometers
are also inserted through holes in the side to indicate the temperature
of the interior and a place is made at each chamber either by means
of a manhole or by pressing back some of the leadwork for obtaining
samples of the acid standing in the bottom In these chambers, the
formation of the sulphuric acid takes place. Various theories have
been advanced for explaining the formation, none of which, however,
can bc accepted with absolute certainty. The most generally accept-
ed theory, however, is that the sulphur dioxide (SO), the nitrous acid
from the nitre ovens (N 20 ,), the oxygen from the atmosphere, and
the steam generated in the Glover tower react in the first chamber
producing nitroso-sulphuric acid in accordance with the equation-

2SO + HO + 0. + N20 - 2SO2 (OH)(ONO)
This nitroso-sulphuric Acid floats about the chambers as a mist, and
on coming into contact with more water vapor from the steam jets
is decomposed with the production of sulphuric acid, which sinksb to
the bottom of the chamber, and nitrous acid gas (N.O,) which is
available for further reaction, this reaction being capable of represen-
tation by the equation-

2SO, (OH)(ONO) + HO - 2HSO. + NýO 3
Thus the nitrous acid gas acts as a carrier of oxygen, bringing about
the combination of the sulphur dioxide with the extra atom of oxygen
required to form sulphuric acid. This reaction goes on over and over
again right through the set of chambers, the action of the first chamber
being the most energetir, as shown by the higher temperature of that
chamber, which in the other chambers gradually falls until at the out-
let from the last one it is about the same as that of the aitmosphere.
It is the duty of the chamber attendant to go round the chambers
every hour and observe the specific gravity of the samples obtained
from the test tables inside or the " drips " as they are callec, and from
these observations he judges whether more or less steam is to be
adnitted The liquid acid, as it is formed, settles in the bottoms of
the chambers, from which it can be syphoned off, wlhenever required,
for any purpose for which it is made.

By the time the gases have reached the end of the sti of cham
bers, the reaction %hnuld be theoretically completed, the residual gases
consisting of nitronus acid gas (N ,O,) and air only. In practice, how-
ever, this is never the case, there being always traces of unaltered
sulphur dioxide i-1 the gases leaving the chanibers. In the early days
of the chamber prnres, these gases were at once allowed to go out in-
to the atrmosphere, which meant that a large amount of nitrous acid
gas was continually escaping and so being losi. Thanks, however. to
the invention of the French chemist, Gay-Lussac, it has been found
possible to recover the greater amount of this nitrous acid gas and
render it capable nf being used over and over again, and so economiz
ing to an enormous extent the quantity of nitrate of soda formerly
used. tro up. cot-rtsexol

The Year's Mining in British Columbia.*

The mining of gold and silver-bearing ores in British Columbia
continues to be done chiefly in a very snall part of the province,
namely, the southeastern corner, comprsing the district of Kootenay
and a portion of Yale, all of it being south of the Canadian Pacific
Railvay.

The following table represents approximately the output of the
year 1903:

Bousndary district..
Rossland..............
Nelson................
Slocan and East Koot-

ore .
tons.

684,ooo
406,200

84,ooo

Gold.
oz.

48,000

164.700
24,300

SiHver.
oz.

247,oo

467,ooo

207,000

copper,
tois.

8,245
4,125

195

Lead.
tons.

550

enay . 22,100 3,400 2,375,000 9,295
Miscellaneous......... 13,700 7,600 4,000

Total . 1,210,ooo 248,oo0 3,300,000 12,965 9,845

As compared with the output of 1902 there is an increase of over
2oo,ooo tons, of ore, an increase of about 17,000 oz. gold, and a
decrease of 6oo,ooo oz. silver The ultimate reasons explainiing these
changes are to be found under the headings ' Copper' and' Lead.' It
is to be noted, however, that the tonnage mined in the extremely low-
grade district of the Boundary is 56.4 per cent of the total. The
average ores of the Boundary are found to yield about .07 Oz. gold,
0.35 oz. silver and 1.2 per cent copper. Fhe precious metals are
therefore less in value than the base.

A few small mines of this Boundary district, ail in the vicinity of
Greenwood, are producing quartz ores with about 4 to 5 oz. gold and

50 to 6o oz. silver per ton. Allowance for such material makes the
profitable mining of the copper-bearing ores all the more remarkable.

In the Rossland district there has been a radical increase of ton-
nage and metal recovery. Here the main value is in gold, the ores
averaging, as now mined, about 0.45 oz. gold, i.î oz. silver, and z.î
per cent copper. Continuance of operation at the more important
mines, therefore, indicates a greatly decreased cost of either mining or
smelting, or both, as compared vith that which prevailed only five or
six years ago, when freight and smelting charges amounted to from $9
to $i i per ton.

The year 1903 lias witnessed the apparently successful introduction of
the Elmore process, and its success in concentrating the low-grade ores
of the Le Roi No. 2 mine is leading o its applicatio i elsewhere.

The Rossland Water Power Company, affiliated with the Centre
Star and War Eagle mines, is now building a large concentrating plant
at Trail The completion of this will undIoubtedly lead to a much
increased tonnage output in the coming year.

In the Nelson district, the old Silver King mine has been success-
fully operated in a small way under lease, whilst the milling of free
gold ores and the mining of sulphide gold ores at the smaller properties
has resulted in an increased tonnage and metal output from them as
compared with 1902. The net output of gold is about the same as
that of 1902, but that of silver lias decreased considerably.

At various outlying camps several io-stamp gold mills have been
built, but they began operations too late in the year to have any
marked effect on the output. Including thece plants and the older
ones, the frec milling properties have crushed during :903 about
95,ooo tons of quartz, yielding in bullion 25,çoo oz. gold and about

17,000 Oz silver.

Slocan, East Kootenay andl the Lardeau are producers of the
greater part of the silver and practically ail of the lead of the province.
This lead country bas, for various reasons, been far from prosperous,

* Bv Mr. S. S. Fowler, S.B., E.M., in the Engin:ring and fining
Jeurlai.
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with a consequent considerable decrease in the output of dry r.ilver
ores; the net result being that the silver output frorn these districts
will be about 6oo,ooo oz. less than in 1902.

In the Similkameen river country, on the eastern siopes of tl.e
Cascades,' and near Hedley City, the Nickel Plate mine, belonging to
the representatives of the late Marcus Daly, lias about finished a 40-
stamp mill with concentrating and cyanide plants. The ore is quartz
carrying arsenical pyrite and, in gold tenor, is said to be much above
the average milling ores of the country. This property may be looked
to for a large output during the coming year.

Aside from the gold-milling center about Cambourne, in the tpper
Lardeau and Fish river, the only other district which has attracted
much notice during the year is what is now known as Poplar. This
camp is situated on the Lardeau river northwest of Kootenay lake,
and, although it lias not yet reached the stage of commercial produc-
tion, it has caused much local excitement because of the extraordinary
richness of the large quantity of specimens sent out. Development is
being prosecuted un several of the more prominent claims, and the
coming year doubtless will have added much to our knowledge of this
disttict, which bears the promise of becoming important.

An interesting feature of progress during io3 has been tht. con-
struction of a 2o-stamp chloridizing mill for the treatment of roncen
trator tailings from the ore of the Silver Cup mine in Lardeau district.
The outcome of this return to an old prucess will be watched keenly.

Another important undertaking is the prepar.Lion for work on an
extensive scale of the Hunter V. property near Ymir, 20 miles south
of Nelson This mine carres a belt of limestone about zoo ft. wide,
which at many points is impregnated with silver minerals to suLh an
extent as to yièld about 15 to 2o oz. silver pier ton, with small amounts.
of gold. The rock itself has a large excess of lime and is thus desirable
to the local smelters. A tramway of 25 miles length has been built to
the Great Northern railwa) and shipments wil: begin early in 1904.

Coper.-The production of copper in southeastern British Colum-
bia for 1903 has amounted to 12,965 tons (2,ooo lb.), of which S,2 4 5
tons is the result of smelting about 684,000 tons from the mines of the
Boundary district near Phoenix and Greenwood, whilst about 4,525

was derived from 406,000 tons produced from the mines of Rossland
and its vicinity.

Most of the Boundary ores are smelted at the three local plants
of the Granby Company, the British Columbia Copper Company, and
the Montreal & Boston Company, none of which are more than 25
miles from the mines. These three plants now have in operation ten
large furnaces, whose joint daily capacity may be put at 3,ooo tons.
Concentration to matte proceeds in the ratio of about 40 tons into one,
and the resulting matte averages about 45 per cent copper. All of
the matte is converted to blister copper at the works of the Granby
Company at Grand Forks, and the products are shipped to New York
for refining.

The British Columbia Copper Company is now installing two
stands of converters, and it is said to be preparing to double its smehi-

ing capacity. These works are being equipped for operation by
electric power derived fr-.n the plant of the Cascade Water, Power &
Light Company, at Cascade, on the Kettle river.

The essentially low grade character of these Boundary mines
renders operatior., on a large scale necessary to success, and as the
mines become further developed, the extension of mining and smelting
equipment seem certain of justification. The latest announcement of
important development work is of that to be undertaken by the Gran-
by Company; this involves the driving of a two-milc adit iatended to
tap the Phoenix mines at about 1,700 fi. depth. The company also
contemplates the erection of another smelting plant near the mouth of

this adit, with the ultimate object of doubling the present output.
Two or more properties in this district have been added to the

list of shippers during the year, namely, the Oro Denoro and the
Athelstane, but the supply of ores sufliciently high u sulphur stl seems
tu be insufficient to permit other than the high ratio of ore to matte
above mentioned.

In r9oz the Bcundary produced about 52o,ooo tons of ore and

7,480 tons of copper. The development aid advancement of this
region is therefore evident. The Granby Company has been placed
upon the dividend list.

At Rossland, beside an increase of tonnage amountng to 75,000
tons as compared with 1902, an important and interesting phase of the
progress of the district lias been the successful application of the El-
more process to the concentration of the lower grade of ores. A 50-

ton plant at the Le Roi No. 2 property was finished about the niddle
of September, and it is stated that its success lias already resulted i
arrangements fur two other plants. Near the smeltng town of Trail
a concentration plant is being erected, essentially for the benefit ut the
Centre Star and War Eagle mines. The taihngs will be re-treated by
a prucess, the details of which have, I believe, not yet been made
public, and also, in part, by the apphcation of the M.more process.

About 6o per cent. of the Rossland output is smelted at North-

port, Wash,and the remnainder chiefly at Tradl, although latterly a small

part has been sent to Greenwood, where the Russland ore is desirable
on account of its greater content of sulphur. l'lie haul of 140 miles
and the heavy grade of railway, however, prevent any great part
of Rossland ores being smelted at points su far away. At Trail mnuch
of the low grade Rossland ore has been smelted with lead ores.

The general reduction of costs at Rossland, with lower freight
and treatment rates, has afforded this district an opportunity ut regain-
ing its former strength, and now that concentration lias become an
efficient factor there appears to be an excellent future for the town.

In 1902 Rossland and the Boundary produced 92 per cent. of all
British Columbia copper. The balance came from the mines os Van-
couver Island, for which the Tyce and Northwestern companmes both
built well-equipped smelting plants. I regret to say that I have not
received figures of output for the year 1903.

No nev copper districts have been discovered during 1903, but
more or less quiet development is proceeding in the Similkameen,
Nicola and Kamloops districts. Kamloops has shipped small quanti-
tics, and it is reported that arrangements are beng made for the estab-
lshment of a smelting plant at that point. As far as development lias
proceeded in the Similkameen and upper 1pper Nicola camps, the
several important properties have proved to be remarkable, both on
account of their size and high copper contents. This country is still
waiting for the advent of the railway, when that takes place there will
be greater stimulus to production.

Lead.-Untill the rccently, and for two years past, the conditions
surrounding the lead-silver mining industry in Brtish Columbia have
becn distinctly unsatisfactory. The only avadlable market wvnhin easy
reach bas been in the United States, but free access to it has been
precluded by the tariff. The low prices obtamable by the miner for
his lead (at presen. $1 40 per ioo lb.), and the low value of silver,
brought the British Columbia lead mines a year ago to a point at which
profits vanished and the industry was fast expirng, this was evidenced
by a decrease from about 36,6oo tons in 19oo to :1,ooo tons in 1902.

An appeal for assistance was made to the Dominion government last
spring; a radical change in the Canadian tanf was asked ; but mtead
of this, the miner had to be content with a bounty of $s 5 per ton for
five years and limited to $5oo,ooo in any one year, on ore mined and
smelted in Canada. The decision was reached by the government in
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July last, and in December arrahgments were finally perfected for the
payment of any bounty earned.

Meantime, although silver prices became somewhat better than
they were a year ago, the mines, for one reason or another, have not
been very actively vorked, and the result is that the year 1903 will
show a total production of lead of not much over 9,800 tons. Some of
this is practically a by-product and would have been produced at
any price, from gold ores.

'l'e production of lead-silver ores, as such, will amount to about

22,100 tons, containing about 9,300 tons of lead and 2,375,ooO oz.

silver, ail figures including a rather liberal allowance of output for

Decenber. These compare very unfavorably with the figures of 1902,

vlen 31,700 tons of ore containing 10,400 tons of lead and 2,928,000

oz. silver were marketed. It is noticeable that the decrease of silver
is very much greater, proportionately, than that of the lead. This is
mainly because of the great falling off in the production of the dry
silver ores from the Slocan Lake mines. The low prices of silver and
a smaller demand for these ores consequent on the decreased produc-
tion of lead, is responsible for this important change.

During the period of depression, which lias lasted so long,
some of the lead properties unfortunately, and possibly unavoidably,
permitted development vork to get very far behind, and it is now un-
doubtedly a fact that these properties are face to face with depleted
treasuries and exhausted ore reserves. Although this remark cannot
be applied to more than a few of the mines, it is, still, a condition
which together with ur.certainty as to when the lead.bounty was to be
available, and some professed dissatisfaction as to smelting rates or
attempts at having them lessened, has produced a very gloomy year
in the lead districts.

Under such circumstances, mine-owners have naturally begun to
think more of the possibility of deriving some tevenue from the zinc
contents of their mines, instead of longer permitting that metal to be a
burden on their operations. Considerable interest in the zinc.produc-
ing capabilities of the Slocan lias been manifest not only on the part
of the owners, but, as well, on the part of zinc-ore buyers and the
sellers of the various makes of magnetic separators. The net result of
this interest in a comparatively new phase of the lead-mining business,
is that about 2,ooo tons of zinc ore or concentrates have been market-
cd, and at least one magnetic separating plant lias been put in success-
fui operation. Success in turning this hitherto baneful element to

account certainly seems to be nearer, for the whole of the Slocan, than
it was a few months ago. Most of the product of this class has gone
to lola, in Kansas, at a freight cost of $i i per ton. This charge is
greater than the product can well stand, and the feeling is growing

that ultimate success is to be reached only by the means of a reduction

plant erected in the country, or else a very moderate freight rate to
tide.water.

It is interesting to note that, as the result of zinc-milling, in some
instances at least, the higher the grade of zinc in the concentrate, the

lower the silver values become. This is of importance because of the
fact that in the carlier zinc shipments, containing from 40 to 4z per
cent. the silver was sold at far too great a sacrifice. Effort towards as
perfect a concentration as pnssible is to be made, therefore, and it is
satisfactory to note that at the mill of :he Payne mine, a product of 55
per cent. is now being made, with only a very low silver content. The
silver minerais arc supposed to accompany the magnetic tailings, which
may be found to command a ready sale to the lead smelter.

At the close of the year there is found a decidedly better feeling
in the lead camps, and it may be expected that, what with artificial
assistance of the lead-bounty, the better utilization of the ores, the new

finds' and any improvement in the prices of silver, 1904 will witness
a return of former prosperity.

Excepting about 2,900 tons, aIl of the product of the lead mines
was sold either to the Hall Mining & Smelting Company, at Nelson,
or to the Canadian Smelting Works at Trail. At the latter point a new,
electrolytic lead-refining plant of 20 tons daily capacity was erected
during the year.

CARIBOO HYDRAULIC.

Manager Hobson's Report Shows a Poor Year Oving
to Lack of Water.

At the Annual Meeting of the Shareholders of the Consolidated Cariboo
Htydraulic Mining Company, held in Toronto 011 7th Jautary, Mr. Johnt B.
ilobson, M.E., Manager of the Company reviewed this work during the
seasonl of 1903, as follows

The past season turned out a mnost disappointing ont, for the reason that
the 26 inches of well-settlel snow that laid on the watershed at the end of
March, went off nainly by evaporation unier the iniluence of tIe cold frosty
weather, acconpanied by the northerly winds tiat prevailed during the
mitonths of April an ' May ; and afforded barely sufficient water to operate
the mintes 53 days and 7 hiours, with a quantity of water varying fron 2,000
to 2,500 muiner's inches, being 12 days and 8 hours short of the tinte rui
during the season of 1902, 50 days and i8 hours short of the vashing tine
reported for scason 1901, and iS days and 6 hours short of the washing
titne reportei for season of 1900.

The season's mniing operations were divided into two runs as follows
Washing was cortnmenced on the 3rd benclI in Pit No. 1 on the 21st day

of April, wascontinued for a period of 45 davs and 7 hoIrs, ending July 15th1.
During the progress of the run i i i,oS3 miner's inches of water were used
to wash ont a slide of indurated volcanic mnud, containing about 68,000 cubic
yards, that canie into the excavation front the North-West rimii on the big
hend of the channel north of Dancing Bill Gulch, and 248,000 cubic yards of
the rocky deposits of the 3rd Bench, mtakineg a total of 316,ooo cubic yards
for the run, front which was recovered 2, 11511S onnces of gold, valued at
$36,032.94, an average yield of raJ" cents per cubie yard for the 24S,000
cubic yards of gravel and slide rock washed fron the 3rd Bench, which ças
carried up to the face of the Main Bank,

Abmut liaif the washing timte was applied to the excavation of the rocky
cuts required to accommînodate the right and left branches of Sliice No. i.
whiclh vere advanccel 740 feet on the right and 704 feet on the left side of
the excavation.

The second run, commîînencCd on the 21st day of July, included a period
of 8 days, ending with the exhaustion of the water supply on the 1st day of
August. During the progress of the run 16,ooo miiner's inches were used to
wash ont about 12 000 cubic yards of slide rock that came into the excava-
tion fron the Soutl-West rim', and 44,000 cubic yards of gravel fron the

main hank, making a total of 56,ooo cubic yards for the rn, front whicl
wVas recovered 523M1 ounces of gold, valued at $S,9x,-;6, an average yield
of 20ZôZ cents pier cubic yard for the 44.ooo cubic yards of gravel washed
front the Main Bank. The right-hand branch of Sliice No. i was advanced
45 fect. naking the advancenent of Sliices anotunt to a total of 1,489 feet
foi the scason.

The graie of the deposits <if the 3rd Bench increased grinattly as the
vorkings were carried up chiannel towards the Main Bank, but the immînense

deposits of slide rock, found lying next to the North-E a . rii. on line of
left branch of Sluice No. j, replaced a large area of the pay strata, and
catscd a inaterial reduction in the average yield of the groundi worked.
The reinoval of this immense deposit of broken, angular rock retarded the
progress of the work, and added nateriallv to the cost of mnining, and the
excavation of cuts required for the advancemncnt of left branch of Sliice
No. I.

The results of the second run is encouraging, and indicates a continua-
tion of the high-grade deposits that gave such satisfactory results prior to
the scason of 190!, whcn enormnous deposits of slide rock front the rims vere
fortnd replacing large arcas of the high-gradc strata comnposing the Main
Bodv of the fIi found between the rins of the ancient river, (sec cross and
longitudinal section.s accotpanying reports).
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The light gold output nny be laid to the short water supply, the work-
ing titie lost in remnoving large nasses of slide rock, encounîtered while
carrying the workings up streani, and excavating cuts for advancemnent of
sluice branches.

SUMMARY OF THE SEASON'S MINING OPERATIONS.

Total time occupied in washing in Pit No. i............ .-53 days, 7 htours
Total quantity of water uscd........................ 127,83 miiner's inches

Quantity of gravel, clay and rock wasled :
Gravel front Third Bench.. .. .................. 248,ooocubicyards.
Gravel front Main Bank.......................... 44,000
Slides fron rings of old workings and Indurated

Volcanic M ud............................. 68,ooo "
Bed Rock Slide.............. ....... .......... 12,OCO

Total quantity wasled... ............... 372,000

Average duty of water per iiner's inch...... ............. 2?ja cubic yards
Gold product for season.................... ......... 2,639.09 Troy ounces
Value of Gold..................... ..... .................... $44,943-70

The receipts and expenditures attending the operation of the company's

mines for the season will be found distributed in detail in the following

stateients :-
IINE OPERATING EXPENSES, 1903.

HXPIINDITURE.
Ilining Account:--

Minling.............. .......... .. $18,330 22

Excavation for Sluices ........ . ............ .8,703 00
-- $27,033 22

Explosives
M ining.........................................$7,418 15
Excavation for Sluices....................... 7,120 00

--- $4,538 15
Sluice Maintenance and extension...... ..................
Portable Ilydraulie Plant Maintenance.... . ... .... .
Soutt Fork Ditch Maintenance.......... .. .... .... ... ...
Morehead Ditclh Mainteiance.............. ............... ...
Camîp M aintenance...................................... .....
Miine and Camp Liglit Maintenance........... .... . ........
'Wagons and Hartess Maintenance....... ... .... ... .......
Telephone Mrintenauce............ ...... . ........
Prospecting Account................ . .

Stationery and Printiig ........... . . . . .......
Postage and Telegraph ........................................
Incidental Expenses.......................... ................
Lands and Leases, (Lease Purchases, Rentals, etc.)...........
License Accotut (Free Miner's Certificates)................ ....
Fire Ilsuratice..................... . ............ ..........
Travelling Expenses (Transportation of Miners, etc.)..........
M ine Office Expenises........ ........... ....... .............
Bullion Ex>penses (Royalty, Insurance, Transportation, etc.).....
M anagement....... ................. .. .......... .......
Stable Expenses.............................. .. ..... .......
Tools and lImplenients-Loss for Season.....................
Horses Account ......................
Quicksilver Accout ".

9.449 80
37 33

2,870 28

2,815 84
1,189 59

398 46
144 07

77 57
729 22

283 47
134 34

11 40

5,267 30
110 00

803 00
6,039 87
1,307 00

1,633 24

5,228 18

628 85
288 70
igo 00

242 69

Total Operating Expenises for season............... ........ $81,451 57

RECEIPTS FOR SEASON 1903.
Gold Product for Season....................................... $44,943 70
Profit on Stores sold.......................... . ............. 2,123 19

Total Receipts for season...... ...... ............ ... .... $47,o66 89

INVENTORV.
There is on hand at the Conpanty's Stores and Mines, as per Inîventory

made August Sth, 1903:-
Miscellaneous Provision Stores, Mining Supplies, Hy-

draulic Plant, etc.................................$42,783 81
Explosives...... ......... .. ................. ...... 20,764 59
Blacksmtîith Stores...................... ............. 1,724 63
Q uicksilver..... ..................................... 2,644 6o

-- $67,917 63
H orses........... ................................... $ 1,192 00
Wagons, Sleighs and Harness ................... .... 2,109 92

Saw Logs, Lunber, Flats, Fuel, Sluice Blocks, etc...... 7,943 74
Tools and Implemnents............................ ... 15,557 40

-- 26,803 o6

Total as per Inventories....................................$94,720 69

WATUR SUPPLY.

The quantity of water available for use during season of 1903 VaS 52,437
miner's inches less thitan the quantity of water used during season of 1902,

131,167 miiner's inches less thanî tle quantity of water uîsed during season of

1901, an'd 333.795 mîiner's inîches less than the quantity of water used during
the season of 1900.

Precipitation for season 1902... ... ...... ...... 23-40/100 iniches

1903........ ..... .. ..... ... .. 17.48/100

Less than precipitation for season 1902................ ...... 5-92/100

Quantity of water available and used during scason
of 1902............................. ......... 179,520 îuinîer's inches.

Quantity of water available and uîsed during season
of 1903...... .. . ............... .............. 127,083

The winter sn'.>wfall turned out again below the average for the district

and feli 26,'jo inches short of that reported for 1902. The spring anid suim-

tuer rains tuiirned ouit also below the ustial average and fell r-t1 inches short

of the precipitation reported for season of 1902.
The snow went off during the mnonths of April and 'May inider the tiost

unfavorable weather conditions, i. e., intoderately warin days, cold nights

accompanied with northerly winds and contributed but a stnall percentage

of its vater to the reservoir lakes. The uuusual shortage in precipitation,

together with the unfavorable weather conditions under which the snow

vent off, accounts for the siortage in the season's water supply.

SUMMARY OF MINING OPERATIONS FROM THE TIME OF COM-

PLETION OF WATER SUPPLY SYSTEM IN 1898.

SP.ecipit W.ter used
ci i tatnont in Minier's~ ii iche. Iinches.itîclies.

1899 2S-65/100 353,056
1900 30.67/1o 460,878
1901 20-30/100 258.250
1902 23-40/100 179,520

1903 17-48/100 127,083

CubicY<ls.
Tinte Run Gravel

Wasted.
Product.

144 days, 8 lrs. 1,952,535 $ 9 2,678 93
171 13 1.843,938 350,085,77
104 13 2.420,288 142,273 41

65 " 3 690,442 61,395 19
53 " 7 " 373 oo0 44,943 70

By reference to Report for 1899 it will be noted that the season's opera-
tions were confined, înainly, to cleaning out the deposit of boulders and
debr:s left in botton of old Chinese workings, and the low grade deposits of
gravel and volcanic nud lying on the rints north and west of said old work-
ngs, which acconts for the light preduct, inà proportion to the quantity of
water used.

The precipitation for beason 0oo was 301oil iniches, and made, with tIe
roD,ooo incies carried over front 1900, 4SO,878 mniner's inches of water avail-
able for Ise, a quintity exceeding the estitnated holding capacity of the
reservoirs, aggregating 470,370 niner's inches, as shownî by the following
table that acconipanied the Hydrographic Map prepared in 1897.

TABLE OF WATER SUPPLV.

NWAT l .0 IIIills

AIA
Toi.A itTTM CONT1tNTt.

L.OCALITY -- - - -- -- V R

lMit Acres. Sq. Feet. Acres 1-011 24 lir
ihon Cul f tiîn. In.

Ptourv'sc a.. . 337 7.736 8209 st. I 40 660.000 933 ,5 400000 304 140 74t
nootj'ack iake . 37 6.241 6 f. 27.500.000 631 265So.coo ro2 75.000
Main, Ditch below

HaetinC .......... 352 s. s 1263
Main. Ditchî abîovel I I

H1aretinle.... .... :.255 3.55s 5.5
6 

3i fi. I 27.o. oo 62o S.ooo.ooo 5,S 254,620
Dancing Bill .... ... 79 1.814 i 23
Morehead iake..... 460 10.560 s65o
Little Lake aIove'

Morciend Ditch. 99 2.273 3 ý5

TOTALS... 1-656 3s,087 59.40 .5îo647.o

Little ake b)Cow,
Morchead Ditch..¡ 95 2.1SO 341

By reference to Aninal Report for :90o, and Section No. 4011 lte longi-
tudinal section accomtpanying this report, it will be nîoted that the intrusion
of ant immense deposit of Slide Rock replaced a large area of higli-grade
gravel and reduced the average yield of the ground. This condition,
togethter wçilt the liglit precipitation and short water supply, accotints for
the reduced product for that seasol.

The short water supply and inclusion of large deposits of slide rock in
the Lower Bench, accouints for the light product for the seasous of 1902 and

1903.

The tables indicate that the gold product is dependent, nainly, upon
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copions precipitation and a water supply ample to operate the mine full tine
Vitl ait least 2,500 miiner's inches of water during the open season, including

a period of about six nonths, connencing on or before May ist, and cnding
on or about Novemnber i st

It is, therefore, evident that the precipitation nuust return to what it was

prior to 1894, as reported by governument agents and old settlers, varying
each season, wvith few exceptions, fron 30 to 40 inches annually, or the
Company's catchnent canals must be extended to control a much larger

area of watershed, or to soune streani affording an abundant and permanent

flow of water throughout the open season. Surveys are now under way to

Sections la, r , and portion of i c were worked out by the Chinese, who
reported a gold recovery of $9oo,ooo. The Cariboo Ilydraulic Mining Coin-
panies worked ont the remainder of Sections i a, i b, and i c, and recovered

therefron $î28,ooo. The Cariboo Hydraulic Mmnmng Conpany worked Sec-
tion No. 2 and recovered therefron gold valued at $4o0,ooo. The Consoli-
dated Cariboo Hydraulic Mining Conpany worked Section No. 3 during
season of 1900 and recovered therefrom $350,085.77. Section No. 4 was
vorked out ini 1901 and produced $142,273-41. Sections No. 5 and 6 vere

worked ont during scason of 1902. Section No. 5 produced $35,395.19, and
Section No. 6 produced $26.ooo.oo, a total of $61,395.19. Sections Nos. 7
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detennine the possibility and probable cost of extending the Conipany's
systern to a source that vill insure an abundant and permanent water supply
that will be ample to carry operations over seasons of liglt precipitation.

The heavy precipitation recorded for September ultino, anounted to
6

î'% inches, and caused the water in the storage reservoirs to rise as fol-
lows :-

Morelead Lake, rise 86 in., being now 13 in. lower than niaximnuni heiglit.
Polley's Lake, " 20 in., " 3 in. higher than for 1903.

Bootjack Lake, " 15 in., 5 in. " 1903.

With so large a quantity of water on hand in the storage reservoirs the
outlook is certainly favorable for a good water supply for the ensuing season.

CONDITION O: THE MINE.

To better illustrate the subject, I have prepared, and append hereto, a
longitudinal section on line of workings, and a cross section on line of pro-
posed sluice tunnel site No. 2.

By reference to the longitudinal section you vill note that all the ground
in the Third Bench, including sections Nos 5 and 7, bas been nýorked out
up to the face of the Main Batik, leaving the shallow bench of ground
between sluice No. i and bed-rock as Bench No. 4, extending fron the point
wlere sluice No. i goes above bed-rock at " A," about r, io feet to the face
of tie Main Batik.

and 8 were wasled during season of 1903. Section No. 7 produced $36,032.94,
and Section No. S produced $8,910.76; a total of $44,943.70; iUakiig tlie
total gold product for the 2,370 feet of channel worked, ainount to $2,026,-

698 07.
The bed-rock Cut " B," and Sluice Tunnel No. r, at site No. i, should

have been completed during the season of i9o0, so that ail Ihe ground in-
cluded in) Sections Nos. 4, 5, 6, 7 and 8 and the Fourth Bench, included in
Section No. 6, could have been washed througlh sluice, cut and tunnel at
reduced cost for mining and sluice maintenance. but the delay in the
delivery of the power drill plant and electric appliances, until late in 2901,

made it impossible to conplete either cut or tunnel as expected.
The Sluice Tunnel miust be driven, from either site No. 2 or site No. 3,

durinîg the season of 1904 to afford outlet to the dumnps for the ground
worked during season of 1905.

Sinice the Sluice Cut lias been lowered and the lfanches of Sluice Sec-
tion No i have been carried up to the Main Bank, and the working face
includes a greater depth of high.grade gravel than lias been exposed for
washing since the opening of the property, the mine is in better condition
fur contitnuous and profitable operation than it was at the opemng of the
season of 1900, when $200,ooo.oo was netted out of a product of $350,085.77.

The outlook for the ensuing season's operations is, therefore, very
favorable for a large output, at reduced cost, calculating, of course, on the
precipitation being ample to afford a good season's water supply.

3-ri j,

1
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Impo.rts of Mining Machinery during 1903.

The imports of free and dutiable minin:g and smnelting mîacliiier, for the

twelve montls emu.inig Deceuber 31st, 1903, aire as follows -

Imports of Wire Ropo during 1903.

The following table shows the imnports of wire rope and cables for the
year ending December 31st, 1903.

MONTIHS

Janiuary...... ...

February ..... ...

Marci..... .. ..

April..... ....

May.......--.·

June ... . .... ...

July ...... ... ...

August..... . .....

Septemiber.. .......

October..... ... ..

Novemiber ... ....

Decemiber. ..... ...

Total ...............

1903.

Free

$ 77,298

30,106

83,535

104,967

155,493

155,387

128,730

105,838

89.473

110,570

1o6,897

60,489

1208,783

Dutiablej Total

7,676

1,587

11,534

4,638

1,469

6,707

4,737

4,083

6,522

1,812

9,927

11,71o

72,402

$ 84,974

31,693

95,o69

109.605

I56,962

162,094

133.46j

109921

95.975

112 382

116,824

72,199

1281,185

$ 417

639

158

65

366

2,034

13,756

4,756

5,640

19,761

2,195

4,587

1902.

Free IDutiable Tottl.

$ 92 984

43,123

55,255

61,227

9082C

77,27C

47,5:1

90,798

82,090

57,011

56,692

45,359

799,740

$ 95,533

45,503

57,884

66,311

95,602

82,563

49,628

91,937

90,996

61,396

65,687

47,242

51,5991 851,339

The principal sources fromn which this mnachinery lias been inported
during 1903

MONTIS.

January.... ..

February

Marci...

April........

May...

June....

July. .

August.. .. ......

Septeimber. . ..

October ........

Novemnber ...... ..

Decenber..- . . ..

Total...

UNITIE STATRS

Free IDutiable

$ 75,235

29,467

82,680

104,902

155.127

152,517

105899

1oo,942

82,941

90,79C

104.702

55.902

...... 1141.104

$ 7,676

1 587

11,534

4,638

1,293

6,579

3,119

6,oS6

1,641

9,498

11,71

Other
Coun]- Total
tries

$ 1,646 $ 84,974

Nil 31,693

697 95,069

Nil 109,605

156,992

836 161,084

9.075 133,467

140 109,921

882 95.965

19 112,382

13,295

206

128

4,737

964

416

171

429

Mr. Harry E. Macdonnell, general freiglit agent of the Kootenay lines
for the C.P.R. made an important announcemient recently which lias been
anxiously waited for by the mine owners of the S!ocanu for soue tile past.
Mr. Macdonnell stated that the C.P.R. lias decided to declare a rate of $13per ton ou zinc ores and zinc concentrates fromn the Slocan district to Alit-
werp. This rate covers shipuients in bulk, and this will obviate the neces-
sity for sacking concentrates at the shipping points. The rate hitherto in
effect was considerably higlier anld the reduction will allow soine ores which
could not hitherto be sent to be now shipped at a profit.

The largest iass of virgin copper ever discovered was found in the old
Miinesota mine, in Michigan, in 1856. It weigled 525 tons and required
twenty ini:îers a year and a half, working with long-handled chisels, to cut
the huge mass into chuuks smiall enough to be hoisted.

Frot Great Britain
MONTH. -

Fouinds. t Value

Januîîary..... ... 115,646 $ 8,363

February... 152,813 9,50-1

Marci... ... 151,408 9,03S

April... ... ... 148,276 6,663

May... . ...... 132,564 9,174

JunIîe-- .·. . . . . 320,882 20,047

July. .. ..... ... 192 756 12,176

August..... ... 104,315 6,145

Septeiber...... 142,671 9,927

October......... 184,728 14,3! 0

Novemiber ...... 66,439 3.802

December..... . 133,598 7,986

Im:îports fromn
other counitries

Total...... .... 1,847,096 $119,135

Froi U. S.

Pouînds IValue

16,909

30,172

46,602

20,199

59,994

49312

68,857

38,634

52,773

167,993

70,624

75,304

$ 2,210

2,683

2,607

2,640

5,395

4.028

6,86:

299;

6,806

13,636

5,275

5,538

Total.

Poinds 1 Value

132,555 $ 1O 573

182,985' 12,1S7

198.oro 1 1,645

168,4751 11,303

192,55 14,569

370,194 24,075

261,613 19.037

143,949 9,142

195,444 16,733

352,72: 27,946

137,063 9,077

208,902 13.534

9 2,65E

2,637,127

6,103

F185,919

COMPANY NOTES.
The Tyce Copper Co.-The increasing output of the Tyee mine lias ren-

dered it necessary for the Comnpany to enlarge the tramn-line. In order to
do this operations were suspended for a short time during the present month.
The work was comipleted by the î6tlh inst., and the company now ex pect to
ship 200 tous per day fromn the mine to E. & N. Railway, thence to be car-
ried to the comlîpany's smnelter at Ladysmnith. Work at the mine itself pro-
gresses steadily, witl increasingly satisfactory results, the property looking
better thani ever as developmîenît proceeds. The company'ssuielter at Lady-
smnith is in very satisfactory shape, ore coming in regularly in large quanti-
tics. A contract lias been made, we are informied, with Mr. Vaugln-Rhys,
the present lessee of the Van Anda mine, to ship the output of that property
to Ladysmnith. The contract will run for two years, and calls for somne

S.0ooo tons of ore per annîumîî. During the nonth of Novenber the smîelter
ran for 29 days. A total of 6.340 tons of ore vas smnelted, giving a return of
$65.735, after deduction of refining charges and amount paid for custons
ores.

The Yreka Mine.-Amiong the satisfactory evidences of the progress the
iniîîing industry is mnaking on the West Coast of Vancouver Island ione is
iliore gratifying than the anmounîcemient that the Yreka mine is again in a
shippîîg condition. Operations at this property were seriouîsly hinîdered
durimg the past season by the scarcity of water. In addition to this, a large
aiîount of work was necessary to place the mine in runnling order. This
lias now been accoiplislied ta such au extent that shipping operations have
been resuied, and a large additional force of men have been sent up to
handle the increased output. At the commencement of the present iîonth
over five hunîdred tons of ore were on tie dunp ready for shipmîîent. Mr.
Nicholas Tregear, vlo has borne so conspicuous a part mii the recent success-
ful developmnents at the Lenora mine Mt. Sicker, went up to the Yreka in
the latter part of Noveiber on belialf of his enployers, the Northwesternî
Smelting, and Refining Co., of Crofto,, B.C., who are in control of the
Yreka mine under a large contract, and who are mîaking a great success on
Quatsiuo Sound as they have done at Mt. Sicker. Mr. Tregear, on his re-
turn, expressed himiself as extreiely well satisfied vith the work done and
with the appearance and prospects of the property. The shipmients now
commenced will continue steadily for the future

The Blue Bird.-This mine in the Slocan District, near Sandon, B.C.
lias just shipped a car and wlen the gasoline eugine is ready for boisting
another car will be hoisted anld steady shipmnents from that on will be in
order. The property is looking very well and the grade of ore is ricli. They
have a nice sanple of ore ready for shi puent at the C. P. R. Depot to the
St. Louis exhibition wCighing 520 lbs. aUd assaying 150 ounces in silver and
60 per cent. lead.

The Lucky Jim Group, Slocan District.-Mr. Huglies lias taken a bond
on the Lucky Jimîî group at Bear lake and has started a smnall crew at work.
This property lias tiot been worked for a numîber of years. The last time it
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vas worked it was for ils zine by a Manches•er coipantv. It is said to con.
tain large bodies of zine aud is considered a very valuable mnle for this alrone.
It also lias somte lead ore It was one- of the first shippers it the Slocan.

The Sunset Mine, Si.canî -The Sunset has started in to rawhide and
there is alreads over stoX tous ready at the mite for shipmienàt. They expect
t shiip about 500 tous this wiiter.

Le Roi. -Cable fromt the tunnager :-" Shipped front the mine to the
Northport smiîelter during the past ionth 17 256 tons of Ore, coutaining
5,428 o.. of gold, 6,665 oz of silver, and .lo7,8co lb. of copper. lias resulted
iit an (estniated) loss of $15,500, according to the uisuni calcutlations. De-
velopmleit work, 1,350 level.-In reference o niv cable, dated the 17th, have
coiiencei a stope 30 ft. by 20 ft., with ore in top, botton and sides - the
grade of the ore varies between $ound $20-nlot possible to estilalte closely,
owing to presence of sinall dyke. Other work ,350 level encouraging ;
although have itot vet iet masses of ore, I consider we have justified expen-
diture iivolved." (Office note.-The above includes not only the costs of
mlinting, smneltiig and realisation of ie snielter products. but also $1.48 per
toi of ore iiiiied for depreciation and developnent. Mr. Parrishi lias already
been requested in future cables to state separately the cost of developient.)

Unier date of January 12th. a Rossland despatch says :-Manager Par-
risi lias at last made at authoritative statenent regarding the strike on the
1,350 foot level of the Le Roi. This is the first tine that an authoritative
stateeiiint rgarding the strike lias been muade, after a studied silence of six
mîonths. Mr. Parrish declares that at a point 300 feet west of the main shaft
and ot3 the 1,35o-foot level a crOsscut las been ruU 1oo feet aloIng the course
of the dliatnond drilling. Since encolntering the ore body lie lias drifted
fiftv feet oe wav and thirty feet aiother. but as yet there is no sign of any
enu t0 the shoot. 'l'ie ore is solid, and nici sainples run froui $42 to $20
per tot. Froi time to timne the assays run into big figures This places
tlie niel discoverv well within the litait of irs-tcliass ore that will vield
hanilsoine profits greater, in fact, thniit is customnary in aiy of the bigý pro.
perties. Ittit thiis s îot all. At a point a cotsiderable distaice further west
ano lier crosscut on the saie level lias also encouttered ore of simitilar grade
to that foiund nearer the shaft. Mr. Parrish is not prepared just now to say
wlthe:lîr this is a solid continuation of the first strike, but it may be, and the
chances are that it is. If il is, then tht biggest ore shoot ever discovered in
the Rosslaid camp exists oni the 1,350 foot level of the Le Roi. 'ite new
strike lies to tle south side of lte ruine. The wvork 0 il at present cons:sts
of crosscutting and drifting. To better determinte ils extent a winre will be
stunk mnd upraising will also be doue. Atteipts will also be mtade to prove
the continuity of the ore body front the first to the second strike. 'Mr.

'arnsi was iiot prepared to sa% wîhat lie would do about proceeding withi
tihe work below the 3,35o foot level lie is concentrating his attention for
ti present uplton the prospecting of tlte new find. Asked for ai expression
of opinion as to tue mnerits of the strike, 'Mr. Parrish said that il imiglit be
the top of as big at ore shoot as was ever foitnd in the mine. The showing
so far was satisfactory. If it is as lie hopes, Mr. Parrisi declares that there
arc great days of prosperity for the Le Roi.

The Canadirn-American Coal and Coke Co.--Over fifty ien are again
on the pay-roll of the Canadian-Anerncan Coal & Coke Co., o! Fank, and
Manager S. W Gebo expects to be taking ott and shipping coal In quantity
within the next few days. The business ien of Frank aie feeling more
than hopeful as a era of prospcrity again appears to be opening for that
place. Maanager Gebo will have personal chgrge of tue works and titis in
itself is sufficient to inspire confidence in all vio know both that property
att M1r. Geho that the work vili be carried throngi to success and tle pro-
perty again miade a big produiîcer.-Blaimiore Tune...

The Arlington Mine.-.The expenses for ti inonth of Deceinber. 1903,
at the Arlington mine (Erie) amttountted to $4,1-:4 62. Siipmneits were
restimied comnencing on Decetmber 19th. and o cus of ore shipped uip to
the 3ist. Tie rettrnts for these go toits will pay the tîoiti's expeises, but
the pavients were not received until Jatînary, so will appear in the state-
mnent (or that ulonthi.

Crow's Nest Pass Coal Co.-MIr. T. R. Stockett lias been appointed
general manager of the Crow's Nest Pass Coal Co.'s mines for a period of
tihree mtonths, and 'Ir. G. G. S. Lindsey, K.C., the Toronto coursel for the
co. -:uiy. has becî appointed mîtaiaging director Vhile 'Ir. D. D)avies lias
beit c..onfiriedl in the position of comiptroller.

Payne Consolidated Mining Co.-A despatch frot Sandon, B.C , dated
Jan. t9, says:-Mr. Joues of the Lanvoi Zi:z works, lola, Kausas. has
bought thlie zitc fron tht P'avne. IIe is reported to have bonglt rooo toits
Il has all to be shipped withtin the next thirty days. Tite price paid lias
not bcen divulged, but il is gcierally intderstood that li paid more for il
than lie was paying last ycar. Mr. Jones lias also bought about 30o toits of
zinc ore fromn P>hil liickey of tle Ivanhioe, this is now being loaded.

NEW COMPANIES.
ONTAR 10.

The Corundum Refincrs, Limited.-Itcorporated utider the Statutes of
Ontario, 27t1h Novemer. 3903. Aithorized capital, $r.coo,ooo. in ro,ooo
sharcs of otne hundred dollars ($too) caci. Directors: J N. Scatclcrd, C.
R. unlitley. J. A. Roberts. J. Il. Tildei. J. C. Conway, Il. Il. Dewart, W.
V'atdtsent, Il. Il. Coburn, W. B. Rankine, J. Il. Jewell Ilead office : To-
routo, Ont Forned to acquire ite properties kntowi as "The Cortinduiti
Refiners, Limited."

The Northern Light Mining and Development Company, Limited.-Ini-
corporated unlder the Statutes of Ontario, 9tli Deceiber, 1903. Authorized
capital. $roco.ooo. lu i .ooo.cco shares of onre dollar ($r.o) coch. I)irecto'rs:
J. Gonska. J. Il. Iill, G. Collatz. W. awccett. N 3Mueller, C. Jarson, J J.
I)ttraue. iIea-1 office :Port Arlithir, Ont. Forned to acquire ithe properties
ktnowu as *-The Nortlierni Light .Iinàing attl Developmtîtenit Cotmpany,
Limited.''

Ontaro Lead and Zinc Company, Limited. -Iicorporated untder the
Statutles uf Onltarm) 16th I)ecemiber, 1903 Authorizel capital. $600,(>,0 in
6oe oo saliresof onle dollar ($i ou) each. Directors •E C. Kennedy J A
Macintosh, A. R. Clute. 1lead office . Port Arthur, Ontario. Formted to
acquire the properties knuwn as the " Ontario Lead and Zinc Company,
Liiteud."

The Anglo-American Oil Company, Limited.-Iticorporated tunlder the
Statutes of Ontario, iSth Decemîber, 1903. Authorized capital. $ico,ooo, in
i,coo shares of one luindrei dollars ($too) eaci. Directors: W. MlcIntosi,
J. A Mlctitosi. S. A. Iioibrook, Rose L.essler, 1). S. Robb. J. C. Winters,
J. M. P1rophet. IIead office : Chathai, Ont. Formned to acquire the pro-
perties kinovtn as " Tite Anglo.Anierican Oil Contpany, Liited."

Lindsay Portland Cernent Company, Limited.-Incorporated tunder the
Statuttes of Ontario, îSth Decettber. 3903. Authorized capital, $S00.000, in
So,ooo shares of ($io) eaci. Directors: J. D Flavelle. T. Sadler, R. Sylves-
ter, J. Il. Knowilson. J 'M Squier. R. Kennedy, A. Ross, T. Stewart Ileac
office: Lindsay, Ont. Foried to acquire tute properties known as the

Lindsay Pourtland Cemîent Couipany, Lii."

BRITISII COLU31BIA

The Bridge River ad Lillooct Gold Milling Co., " Litnited Liability"
-Re-incoi porated a .& registered unitder lte Statutes of Bîritish Columbia,
23rd Deceiirer, 29< .. Authorized capital. h750.OO in 750,ooo shares of onte
dollar ($î ) each. Formed to acquire the properties kîiownt as - ihe Bridge
River and Lillooet Gold Nlining Comupat>y, L.uniited."

The Zala Consolidated, Limited. " Non-Personal L'ability."- Re-incor-
porated untder the Statutes of lritishi Coimbia, 2ist Deceiber, :903.
Atthorized capital, $600.000 in 1.200,000 shares of fifty (So) cents each.
Forned to acquire thie properties kiiowi as " The Zala Mines, Limited,"
-Non.Pler.sonal ,iaibility."

The Fraser River Coal Company, Limited, 4 NonI-Personal Liability."
-Incorporated ioder the Statutes of Blritisi Colimblnia, 2Sth Deceinher, 1903.
Authorized capital, $10,.ooo, in ioo,ooo sharesof tenl (ro) cetts eacit. Fornied
to acqujire lie properties known as ' The Fraser River Coal Company,
Lýimiite!d," " Noni-Personatl L.iability."

Hardscrabble Hydraulic Gol IMines, Limited,, " Non-Personal Liabil-
ity."'-incorporated under the Statutes of British ColiIbia, 2StI Deceiiber,
iço3.-Atithorized capital, $9o,000 i 3,000,000 shares of three (3) cents
each Formted to acquire the properties known as the " Ilardscrabble Ily-
draulic Gold Mines, Liiited," Non-Ilersonal Liability."

The Richmond Oil Company, Limited.-Incorporated umider the
Staturtes of BIritisl Columibia, 12tht Januîary, 190.1. Authorized capital, $32,-
ooo in 3,200 shares of zen dollars ($io) each. Formed to acquire the pro-
prertivs known as " Tite Richmond Oil Company, Limîitted."

The International Gold Company.-Registered uiier the Statutes of
British Columtibia, 12h Jauiîary, 1904, as ait Extra-Provincial Company.
Anthorized capital, $i5,ooo in 3,500,000 shares of oe (i) cent eaclh. Ilead
Office. City of Whbalcom], State of Washington, IT-S.A. I1ead Office ini this
Province. Vancover, B C., J. C. Martin. Vancouver. B C.. Attorney Formned
to acquire the properties known as "' The International Gold Comtpany."

CONCENTRATES.
Tite followiig table gives in long tois, actual copper production of the

varions cointries of the world, for the ycar 1902, vith estiiates of 1903 out-
puts. As the fina figures will not be secured for six mtonths in soute cases,
the table must be taken muerely for what it purports, whiclh is to be a reasont-
ably close estinate of 1903 production, based ipon the best data available
at the close of 1903 :

Country.
United States... ...
Spain and Iortugal......
Mexico..........
Chile......... .
Japa.
Germ~anty... . .. .
Cantada...... ......
Australasia.... ...... ..... ..
'ern ...... .. . ..... ......
Russia.......... ..............
Cape Colony......... ........ . ......
Norway ...... ......... .
Italy . .........
Miscellaneoîus... .. ..... ... ......

Total...... .

1903.

3 tS,.S6i
51.000
.SI,ooo48,ooo
30,000
31,000
22.000
22,500
29.000
7,500
S,ooo
4,500
5,00
3,500
Soo

. . .......... 5S9,361

1902.

303,446
49 790
35,785
23,130
29,775
21,605
17,435
2S,640

S 0oo
4,450
4.56;
3,370
7.895

551,3:6

Tite Boundary B.C. ore shipmttents for the s7ccord week in the new year
arc aniîost exactly the sale as for the first weck, nanely, a little over 16,oo
toits. *rite several shipping mines sent Out the followirg nmîountts to the
differcit smîelters:

Granby inites, to Graniby..... . . ...... ;o,68o
Motiher Lode, to Grcenwood 3,840
Enima, to Granby...... .
Sentator, to Granby. ............ . .120
Oro Denoro, io Gran y....... .. .... 570
Athelstnsi, to Granby and Gretiwood. 330

Total for the weck.... . .............. 16,290
The total tonnage for the ycar to date is32,560. This week the Granby

simelter treated 12,441 tons of orc, mraking a total of 33,50 tonts for hlie year.
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The Siocail " Drill " reports the ore sln)mnenlts fron that district during
tihe year 193 to be 1,339 tons, as coimpared with 6,333 tous during the pre-
vious year. Tre decrease is due to the suspension of operations at tie
Arlhngton and the changed conditions a thie Enterprise. In 1902 the forimser
siupped 3,797 tons, and the latter 2,300, white for last year the figures were
40 and 95 tons respectively. 'Tlie foflowmng is a Jist of theshipmnlts for the
past year:

Mlne. Tons.
I nterprise ... ... ... ..... . . ........... .... 9 5
Arlingtou . . . . . . . . . . 40
Ottawa...... . ....... ... . .......... . 146
Black 1rince.. ..... . . .... . 67
ilondholuer .2..... ..... 2
Dayton...... .. ..... ..... ... ........ 12
Republic. . ........ 70
M eteor.... .. ..... · · · --- . 52
ilainilton 4
Westimont. ...... 2
Highland Liglt... ...... .... 2
Alberta .. .. 3
Cripple Stick 2
Nansen........ ... ... ....... ... 2..........2
IHaipton ...... - .-.-.--..... ... ·.. · · ·. . 5
Sapphire.......... . ....... ... .. .. ...-.. 5
K ilo................. .......... ...... .... .... . Io

The ore shipients froi tie Rossland district, B.C. for the week ending
Jany. 16th, 19o., were : Le Roi 6,9oo, Centre Star 1.38o, War Eagle 1,260,
Kootenlay 215, Jumîbo 350, Le Roi No. 2, 6oo, Le Roi No. 2 (muilled) 220, Spit-
zee 30. The week's total was 10,955 tois, and for the year to laie, 22,0 9S
tons.

Tie importation of Old Country French iiiiners at Lille lias proved
anything but a success. as they have been a source of more trouble to
the management thanu any other class of mîiners eiploycd. This lias al.iys
proved true of importe i muen, who unuaccustomed to tie custoim, of the court-
try, foreign in speech and unused to tise iining mnethods eiiployed, soon
becomne homesick and discontented.

IN THE HIGH COURT OF JUSTICE.

MERCHANTS BANK OF CANADA vs. STEWART et al.

JUDICIAL SALE
OF

Canadian Anthracite Coal Company Stock

P URSUANT to a Judgient and Order for Sale ou this Court, muade in this
action, tenders will be received by Villiai Louis Scott, Esquire, Local
Master of this Court at Ottawa. at lis office in the Court louse in the

City of Ottawa Up till 12 o'clock noon on WEDNESDAV the 16tlh day of
MARCH next (go4) for 755 fully paid up shares of the par value of $ioo oo
each in the Capital Stock of The Canadian Anthracite Coal Company,
Limited, (a body corporate, incorporated by Letters Patent of the Dominion
of Canada). The Company's mines are situated inar Calgary in the North.
west Territories of Canada.

Tenders mîay be made for thre whole 755 shares or for anuy sinaller nîumîî-
ber thereof.

Tenders niust be scaled and addressed " W. L. Scott, Esq., Local Master,
Court louse, Ottawa, Caiiada," and iiarkcd "Merchats Bank vs. Stewart.
Tender for sharcs ", and eachi tender miust be acconipanicd by a certified
clieque payable to The Mercliants Bank of Canada, for not less thai ten per
cent of the amount of such tender. Such cheque will be returnîed in the
event of the tender not bcing accepted.

Upon the ac':eptance of any tender tie balance of the purchase ioney
shal be paid into Court to the credit of this action within thirty days ti cre-
after anîd the purchaser shall thercupon be entitled to a transfer of tie shares
covered by his tender. Ii the event of the purchaser failiiig to pay the said
balance of the purchase nioney the deposit of ten per cent above mnentioned
shall be forfeitcd and the shares niay be re-sold and any deficicncy thercon
shall be tiade good by the defaulter.

The purchaser will prepare the transfer of shares at his own expense and
will tender tie sanie for execution and all expenses incidental to the investi-
gation of title and the registration of the transfer shall be borne by the
purchaser.

Tie higlest or any tender will not necessarily be accepted.
Further particulars miay be lad.frosi Mcssrs. Wyld & Osler, 1essrs.

Gemmîîîill & May. 3essrs. Lewis & Siiellie, lssrs. Murphy & Fisher, Messrs.
31acCracken. Heiiderson & cIougal, Messrs Gorimant & O'Connor, Mcssrs.
Christie. Greene & Hill Mcssrs. Ilogg & Mlagce, 31essrs Ncllis, ioik &
Mantheson, Mcssrs. \IcLauirin & 3Millar, and Mcssrs. Gormully & Orde, Bar-
risters, Ottawa; and 'Mr. Adai Johînston. Barrister, Morrisburg, Ont.
Dated at Ottawa tie 6th day of January, A D. 8904.

(Sgd.) W. L. SCOTT,
.'Jarter a! Ota.',:

Gormully & Orde,

33 Sparks Street, Ottawa,
l'e.nders' Sliciter.s.

Figures are given showing the production of coal lit the five principal
coal.producmig nations mii 19iu2, as conpared v.ath 1901, as follows . L mted
Kiigdomi, 227,o95,ooo tons, lucrease, 8,u.18.0o0 tons; UIted State:, 268,-
68S,oo tous, mncrease 6,814,oo; Germnany, 107..136 oco tons, decie.iýe 8,503,-

ooo , France, 29 57.1,Oo tous, diecreise 2,u6u,0 o, llelgusium, 22,769,000 tons,
increase s56,ooo. The total known production of thei -uorld is stated tu be
about 70o,ooo,0c tons.

The Rossland iwer's ar.nuial review of the year's operation in that
caiii) states that the revision of tonnage figures gives an aggrega' . for the
year of 377,134 tons, estimiiated to have al gross value of $4,631,28e. Duuring
the ten year's of the caip's history 1.687,768 tons of ore have been pro-
duced, having an estiniated value of $26,S16.342. The camp lias enjoyed a
mîîost prosperous year and notable strides have been accouplhsied in connec-
tion with the mining industry. The increase in tonnage is a;îpoximal:ttely
5oooo tons over last year. A notable featuire was the inauguration of cou-
centration and its successful application. The Le Roi two-plant is now
treating at a profit ores carrying net values in excess of $5.5o, and the iar-
gin will be substantially lowered in the larger plants now in course of con-
struction.

Canadian MInIng Institute
INCORPORATED BY ACT OF PARLIAMENT 1898

AIMS AND OBJECTS.

(A) To proiote the Arts and Science- connected vith the econouical
production o valuable mîinerals and mîsetals, by imieans of mîeetings for the
readîng and discussion of techmical papers, and the subsequent distribution
of î.zc.h information as iay be gainied through the ixeduinm of publications.

(B) The establishment of a central reference library and a hieadquarters
for the purpose of this organisation.

(C) To take concerted action upon such natters as effect the miniiig
and ietallurgical industries of the Dominion of Canada.

(D) To encourage and proniote these industries by aIl lawful and
lionourable means.

MEMBERSHIP.

31E31nRuS shall be persons engaged in the direction and operation of
mines and mietallurgical works nuing engincers. geologists. netallurgists,
or chemists, and such other persons as the Counîcil imay sec fit to elect.

STUDENT 31E3nERS shall include persons who are qualifying tiienselves
for the profession of miining or mîetallurgical engineering, stuidents in pure
and applied science in anîy teclhnicl school in the Dominion, and such other
persons, up to the age of 25 years. who shal le engaged as apprentices or
assistants in miining, nctallhîugical or geologicail work, or who nisay desire to
participate in the beiefits of the ilectings, library and publications of the
Iustitute. Student Menbers shall be eligible for election as Memnbers after
the age of 25 years.

SUBSCRIPTION.

l1emibers yearly subscription......................$o oo
Student Meilbers do ........... ...... ... 2 o

PUBLICATIONS.

Vol. I, 1S9S, 66 pp., out of print.
V-cl. II, 1899, 2S5 pp., bound red cloth.

Vol. III, 1900. 270 pp.,

Vol. IV. 1901, 333 pp.,

Vol. V, 1902, 700 pp.,

Vol. VI, 5903, 6oo pp., now in press.

31cnbership in the Canadian Mining Institute is open to everyone in-
tercsted in pronoting the profession and industry of miinig without quali-

ficatiorn or restrictions.
Formts of application for miiemîîbersiip, and copies of the Journal of the

Institute, etc., muay be obtained upon application to

B. T. A. BELL, Secretary,
Orme's Hall, Ottawa
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hie Miîing School at Camuborne, Cornwall, England, owns a inine
known as the King Eingland, whicli is under the management of the teach-
inig staff. Frot 100 t 125 stuldents get an opportunity to work underground
two days in the week, the remnainder of their time beilig occupied by stifdies
at the school itself. It is claimled tlat this is the oily mining sclool whicl
owns and works a nmine.

At the Blendigo mine. Australia, (the deepest gold mine in the world),
the nain shaft is down 3,900 feet. At the 3,856-foot level a cross.cut is lie.
ing driven for one of the rich saddles in which bigla values have been found.
In this the tenperature of the rock lias been found to be zoS degrees F.
Three men are required to work a rock drill at this depth, and in order to
keep thema cool, the inu at the face are sprayed with water.

Public CoMpanles Record in 1903.

LIQUIDATIONS AND RHCONSTRUCTIONS.

Fron the Somerset IHouse returns of companies windig up. either
voluntarily or by order of the Court, and reconstructions during last year,
we find refercuce to the following Canadian and Anerican undertakinigs

VOLUNTARY LIQUIDATION.

North-West Ontario lining and Developmnent Co.
Vancouver Land and Securnties Co.
Clifton Tinto Copper Mlines.
Caniadian and British Columibia Prospecting Syndicate.
Doric Go*d Uiies.
British Coluibia Fiziancial Trust and Generai Corporation.
Anglo-Canadiani Gold Estates.
MIc Donald's Bonania (Klondike).

SALE OF VALUABLE MICA MINE
IN CANAD)A

PURSUANT to the Order of the IHigli Court of Justice, for the winding up
of the Wakefild Mica Compjanî, there nIl beoffered tor sae by puuifc
auction at the Local 31aster's Office. in the Court Hoise. in the City of

Ottawa, in the Domiinion of Canada, on the

17th DAY OF MAY, 1904, at 2.30 P.M.
i. Ail the iines, initierais and imining rights in and upon Lot No. 16 in

the 2nd Range of the Townsiip of Wakefield in the County of W'right in the
Province of Quebce. contaiiing 200 acres, vith the buildings erected thercon
for iiiininîg purposes.

2. Water power and mill privilege on Blackburn's Crecek on said Lot,
containinîg one acre in fee siniple, vith saw-iiuill thercun erected, and electric
dynaimo and ohier maclinery thercin, includiig auxiliary steani plant.

3. Al wood and tinber on Lot No. 16 B in the 3rd Range of said Town-
ship, with frce riglt to cut and renove samie up to the 29th day of October,
1916.

4. A large quantity of imining plant and nmachinery, consisting of electric
punmp. inotors belting, shafting, derricks, drills, blacksmiti's tools, rope,
piping. telephones, stoves, cutlerv &c.

The property is situate about six tuiles from Wakefield Station on the
O.N. & W.Ry.. and about 20 miles froi itle City of Iull. A shaft has ben
sunk to a deptli of i7o fect and a considerable anmount of nica has beien
extracted tlierefromu. Specimuens of the mica and a detailed inventory of tie
chattels, a report of an independent Miiing Engineer, and other infornation
uay be obtained fron the Liquidator.

The cutire propert> ill be sold mi une block, subject tu .a reserve d bid
fixed by the Master.

Ten per cent of the puirchase ioney iust be paid at the time of sale.
and the balance withiln 30 days.

Dated the 21st day of January 19n..
ERNEST A. LARMONTi,

.S Elgii Street, Ottawa, Canada.

W. L. SCOTT,

lulai .1liaster at Otta7wa.

Utali Cunsolidated Gold Minîes.
Sultana Mine of Canada.
Copper King.
Clifton Conisolidated Copper Mines of Arizona.
British Mexican Syndicate.
Klondike Developmient Co.
British Canadianà Tinber anid iManîufaeturing Co.
Angelo.Alaskan Syndicate.
Pacific North-West Mining Corporation.

I.coNSTRtUCTION.
Rossland Propzietary and Mlining Co.
Coluimbia Ilydraulic Mining Co.
Anglo-.yoning Oilfields.
Mikado Gold Mining Co.
London and British Columbia Gollfields.
Backman Mines.
Diaz Mines.

COMP'UL.SORV I.IQUIDATZON.
Sapphire Corundui Co.
Anglo- Canadian Produce Co.

C. Li BERGER & SONS
37 William Street

BOSTON, Mass.
Successors to BUFF & BERGER.

SPECIALTIES:
Standard Instruments and Appliances

for

Mining, Subway, Sewer, Tunnel,
and all kinds of lnderground Work

SENI> FOR CATALOGUE

POQSON, PELOUBET & CO.

PUBLIC. ACCOUNTANTS
NEW YORK - -

CHICAGO - -

ST. LOUIS -

BUTTE- -

- 20 Broad Street
- Marquette Building

Chernical Building
- Hennessy Building

Audits of Books and Accounts.
Systems of Bookkeeping or Costs.

Financial Examinations. Etc.

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROGESS
May P=rove the Sclutcr,

... APPL.Ye TO<...

WETHERILL SEPARATING Co., 52 Broadway, New York

Mar.ufacturing Agonts for canada. ROBERT GARDnER à SON, Montreal. P.Q.

ADAMANTINE SHIOES & DIES ALSO CHROME OAST STEEL.
THE CA:\DA PATENT SELF-LOCKING CAM

TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.

Tliese casings are extensively iiscd in all the Miiing States and Territories throughout the World. Guiaraiteed
to prove hettr and cheaper Itan any others. Orders solicited subject to above conditions. Wlen ordcnng scnd

.. sktchi witi exact dimensions. Senid for Illustrated Catalogue to

CHROME STEEL WORKS,
KENT AVENUE. KEAP

.N>HOOPER STREETS, 8ROok<L-yI- N.Y., U.SA. canda cam.
1. JONES, Troasuror.T.C. J. CANDA, Vico-President. F. MIORA CANDA, Socrotar.y.F. E. CANDA, Prosldent.
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DIRECTORS:
GEORGE A. COX, President.

ROBERT JAFFRAY, H. M. PELLATT, AND
G. G. S. LINDSEY, V'ice-Presidents.

E. R. WOOD, Treasurer.

G. G. S LINDSEY, Secretary

THOS WALMSLEY, JAMES MASON, FREDERICK NICHOLS,
DAVID MORRICE, J. D. CHIPMAN, J. A. GEMMILL, WM. FERNIE,

AND C. C. DALTON.

Head OfEcos-TORtONTO, ONT.
British Columbia Offices-Fernie, B.C.

BITUMINOUS COALS AND COKE
Mines and Ovens at Coal Creek, Michel and Morrissey, B.C.

Present Capacity of Mines i,ooo,ooo tons of coal per annun.

Coke Ovens 350,ooo tons per annum.

We would call attention to the superior quality of our Michel Blacksmith
Coal, suitable for large forgingS. Can be shipped at reasonable prices to al,
parts of British Columbia, the Northwest Territories and Manitoba.

This Company also owns the Fernie and Morrissey Mines townsites, which

offer investments in town lots that cannot fail to prove productive.
Havirg a large amount of developnent under way, there is always work

for coal miners at good wages, and it may be said that there are few places in

the world where labor of all kinds can earn more net monev under agreeable

conditions.

G. G. S. LINDSEY, THOS. R. STOCKETT, Jr.,
Third Vice-President, General Superintendent,

Toronto.

SPRINOHILL

Fernie, B.C.

COAL.
The Cumberlanl Railway & Coal Company

Are prepared to deliver this weil known
Stearn Coal at all points on the lines of
G. T. R., C. P. R. and I. C. Railways.

Head Ofice : 107 ST. JAMES STREET, MONTREAL
Address: P. O. BOX 396.

(

ANNUAL CONVENTION
and

Mine Managers
TO BE HELD UNDER THE AUSPICES OF

THE CANADIAN MINING INSTITUTE
will be held in the King Edward Hotel,

City of Toronto, on

WEDNESDAY, THURSDAY and FRIDAY,

2nd, 3rd and 4th MARCH, 1904.

F pecial Excursion on 6th March to Niagara Falls, visiting Power

Plants and Electro-Metallurgical Works.

SINCLE FARE TO ALL MININC MEN OJI CANADIAN RAILWAYS.

Among the contributors of papers are the following :--

Dr. Eugene Haanel, Dominion Superintendent of Mines; Prof.

Miller, Mr. James McEvoy, Mr. Eugene Coste, E.M., Mr. A. J.

Beaudette, Mr. J. N. S. Williams, Mr. C. A. Meisner, Mr. W. M.

Brewer, Dr. Ami, Mr. Wm. Thompson, Mr. F. T. Snyder, Mr. D. G.

Kerr, Mr. W. E. H. Carter, Mr. E. D. Ingall, Mr. L. J. Robe, Mr.

E. B. Kirby, Mr. F. Keffer, and others.

OFFICIAL PROGRAMME LATER.

EUGENE COSTE,

PRESIDENT.

B. T. A. BELL,

SECRETARY.

Assayers Supplies
CHEMICAL APPARATUS

Prospectors' Outfits Fine Chemicals
Miners' Outfits Heavy Chemicals )

Correspondence invited.
Prompt deliveries.

The Chemists & Surgeons Supply Co. Ltd.
CHAS. L. WALTERS (12 years with Lynan Sons) Manager

MON TREAL.818 Dorchester St.

Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE

BETWFEN

Ottawa and Montreal.

Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

Quebec, Halifax, Portland
And aIl Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston
And ail NEW ENGLAND POINTS

Through Buffet Sleeping Cars between Ottawa and New York
Baggage checked to ail points and passed by custcms in transit.
For tickets, time tables and information, apply to nearest ticket

agent of this company or connecting lines.

W. P. HINTON,
Gen'l Passenger Agent.

Canadian Mining Engineers
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DOMINION 0F CANADA
SYNOPSIS OF REGULATIONS

For Disposal of Minerals on Dominion Lands in Manitoba, the North-

West Territories, and the Yukon Territory.

COAL.

Coal lands may be purchased at $xo.oo per acre for soft coal, and $2o.oo
for anthracite. Not morè than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time to tine be specifled by
Order-in-Council shall be collected on the gross output.

QUARTZ.

Persons of eighteen years and over and joint stock companies holding
Free Miner's certificates may obtain entry for a mining location.

A Free Miner's Certificate is granted for one or more years, not exceed.
ing five, upon payment in advance of $io.oo per annuin for an individual, and
froi $5o.oo to $ioo.oo per annum for a company, according to capital.

A Free Miner having discovered mineral in place may locate a claini
0Soo x 1500 feet by marking out the same with two legal posts, bearing location

notices, one at each end of the line of the Iode or vein.
The claim shall be recorded within fifteen days if located within ten miles

of a Miining Recorder's Office, one additional day allowed for every additional
ten miles or fraction. The fee for recording a claim is $5-oo.

At least $îoo.oo must be expended on the claim each year or paid to the
Mining Recorder in lieu thereof. When $5oo.oo has been expended or paid
the locator may, upon having a survey made and upon complying with other
requirenients, purchase the land at $i .oo per acre.

Permission may be granted by the Minister of the Interior to locate claims
containing iron and mica, also copper in the Yukon Te -ritory, of an area not
excecding t6o acres.

The patent for a mining location shall provide for the payment of royalty
on the sales not exceeding five per cent.

PLACER MINING, MANITOBA AND THE N.W.T., EXCEPTING THE

YUKON TERRITORY.

Placer mining claims generally are 1oo feet square; entry fee, $5.oo,
renewable yearly. On the North Saskatchewan River claims are either bar
or bench, the former being ioo feet long and extending between high and low
water mark. The latter includes bar diggings, but extends back to the base
of the hill or bank, but iot exceeding i,ooo feet. Where steam power is used,
claitîs 200 feet wide may be obtained.

DREDGING IN THE RIVERS OF MANITOBA AND THE N.W.T.,

EXCEPTING THE YUKON TERRITORY.

A Free Miner mav obtain only two leases of five miles each for a term ot
wenty years, renewa'ble in the discretion of the Minister of the Interior.

The lessee's right is confined to the submerged bed or bars of the river
below low water mark, and subject to the rights of all persons who have, or
who may receive entries for bar diggings or bench claims, except on the
Saskatchewan River, where the lessee may dredge to high water mark on
each alternate leasehold.

The lessee shal have a dredge in operation within one season fromn the
date of the lease for each five miles, but where a person or company has ob-
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient. Rental $to.oo per annum for each mile of river leased. Royalty at
the rate of two and a half per cent., collected on the output after it exceeds
$10,000.00.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granited to a free miner for a tern of
twenty years, also renewable.

The lessee's right is confined to the submerged bed or bars in the river s
below low water mark, that boundary to be fixed by its position on the ist
day of August in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge for each five miles within six years from
such date. Rental, $îoo.oo per mile for first year, and $io.oo per mile for
each subsequent year. Royalty ten per cent on the output in excess of
$15,ooo.oo.

PLACER MINING IN THE YUKON TERRITORY.

Creek, Gulch, River, and Hill claims shall not exceed 250 feet in length,
measured on the base line or general direction of the creek or gulch, the
width being fron î,ooo to 2,ooo feet. All other Placer claims shall be 250 feet
square.

Claims are marked by two legal posts, one at each end bearing notices.
Entry must be obtained within ten days if the claim is within ten miles of
Mining Recorder's office. One extra day allowed for each additional ten
miles or fraction.

The person or company staking a claini must hold a Free Miner's cer-
tificate.

The discoverer of a new mine is entitled to a claim iooo feet in length,
and if the party consists of two, 1,500 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee $15.00. Royalty at the rate of 21,4 per cent. on the value of the
gold shipped from the Territory to be paid to the Comptroller.

No Free Miner shall receive a grant of more than one mining claim on
each separate river, creek, or gulch, but the same miner may hold any num-
ber of claims by purchase, and Free Miners may work their claims in partner-
ship, by filing notice and paying fee of $2.oo. A claini may be abandoned
and another obtained on the sanie creek, gulch, or rive,, by giving notice,
and paying a fee.

Work must be done on a claim each year to the value of at least $200.oo,
or in lieu of work payment may be made to the Mining Recorder each year
for the first three years of $20O.oo, and after that $400.oo for each year.

A certificate that work has been done or fee paid must be obtained each
year; if not, the claim shall be deemed to be abandoned, and open to occupa.
tion and entry by a Free Miner.

The boundaries of a claim may be defined absolutely by having a survey
made, and publishing notices in the Yukon Official Gazette.

HYDRAULIC MINING, YUKON TERRITORY.

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased tor twenty years,
provided the ground has been prospected by the applicant or his agent ; is
found to be unsuitable for placer mining ; and does not include within its
boundaries any mining clains already granted. A rental of $5-o.oo for each
mile of frontage, at the rate of 2,q per cent. on the value of the gold shipped
from the Territory. Operations must be commenced within one vear from the
date of the lease, and not less than $5,ooo.oo must be expended annually.
The lease excludes all base metals, quartz, and coal, and provides. for the
withdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

All unappropriated Dominion Lands shall, after the first of July, 19o, be
open to prospecting for petroleum. Should the prbspector discover oil in
paying quantities he may acquire 64o acres of available land, including and
surrounding his discovery, at the rate of $î.oo an acre, subject to rovaity at
such rate as may be specified by Order in Council

JAMES A. SMART,
Deputy of the Minister of the Interlor.

OrAwA, 9 th Dec., 1901.
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PROVIN CE of QUEBEC
The attention .of Miners and Capitalists in the United States

and in Europe is invited to the

OREÂT
Gold, Silver,

MINERAL TERRITORY
Open for investment in the Province of Quebec.

Copper, Iron, Asbestos, Mica, Plumbago,

Phosphate, Chromic Iron, Galena, Etc.

ORNAMENTAL AND STIRUCTURAL 1ATERIALS IN ABUNDANT VARIETY.
The Mining Law gives absolute secuPity to Title, and has been

specially framed for the encouragement of Mining.

Mining concessions are divided into three classes:-

i. In unsurveyed territory (a) the first class contains 4oo acres, (b)

the second, 200 acres, and (c) the third, 100 acres.

2. In surveyed townships the three classes respectively comprise

one, two and four lots.

All lands supposed to contain mines or ores belonging to the

Crown may be acquired from the Commissioner of Colonization and

Mines (a) as a mining concession by purchase, or (b) be occupied and

worked under a mining license.

No sale of mining concessions containing more than 4oo acres in

superficies can be made by the Commissioner to the same person. The

Governor-in-Council may, however, grant a larger extent of territory up

to 1,ooo acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-

chase are $5 and $io per acre for mining lands containing the superior

metals* ; the first named price being for lands situated more than I 2

miles aud the last named for lands situated less than 12 miles from the

railway.

If containing the inferior metal, $2 and $4 according to distance

from railway.

Unless stipulated to the contrary in the letters patent in conces-

sions for the mining of superior metals, the purchaser has the right to

mine for all metals found therein ; in concessions for the mlning of the

inferior metals, those only may be mined for.

*The superior metals include the ores of gold, silver, lead, copper, nickel, graphite, asbestos,

mica, and phosphate of lime. The words inferior metals include all other minerals and ores.

Mining lands are sold on the express condition that the purchaser

shall commence bona fide to mine within two years from the date of

purchase, and shall not spend less than $5oo if mining for the superior

metals ; and not less than $200 if for inferior metals. In default, can-

cellation of sale of mining lands.

(b) Licenses may be obtained from the Commissioner on the fol-

lowing terms :-Application for an exploration and prospecting license,

if the mine is on private land, $2 for every 1oo acres or fraction or

100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for

every 1oo acres, and (2) in unsurveyed territory, $5 for each square

mile, the license to be valid for three months and renewable. The

holder of such license may afterwards purchase the mine, paying the

prices mentioned.

Licenses for mining are of two kinds : Private lands licenses where

the mining rights belong to the Crown, and public lands licenses,

These licenses are granted on payment of a fee ot $5 and an annual

rental of $i per acre. Each license is granted for 200 acres or less,

but not for more ; is valid for one year, and is renewable on the same

terms as those on which it was originally granted. The Governor-in-

Council may at any time require the payment of the royalty in lieu

of fees for a mining license and the annual rental - such royalties,

unless otherwise determined hy letters patent or other title from the

Crown, being fixed at a rate not to exceed three per cent. of the value

at th mine of the mineral extracted after deducting the cost of

mining it.

The fullest information will be cheerfully given on application to

THE lINISTER OF LANUS, INES ANU FISHERIES,
PARLIAMENT BUILDINGS, QUEBEC, P. Q.
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**

* ntario's
* MiningI

L~ands..
HE Crown domain of the Province of Ontario contains an area of

over oo,ooo,ooo acres, a large part of which is comprised in
geological formations known to carry valuable minerais and ex-

tending northward from the great lakes and westward from the Ottawa
river to the Manitoba boundary.

Iron in large bodies of magnetite and hematite : copper in sulphide
and native form ; gold, mostly in free milling quartz; silver, native and
sulphides ; zincblende, galena, pyrites, mica, graphite, talc, mari, brick
clay, building stones of all kinds and other useful minerals have been
found in many places, and are being worked at the present time.

In the famous Sudbury region Ontario possesses one of the two
sources of the world's supply of nickel, and the known deposits of this
metal are very large. Recent discoveries of corundum in Eastern On-
tario are believed to be the most extensive in existence

The output of iron, copper and nickel in 1900 was much beyond
that of any previous year, and large developments in these industries
are now going on.

In the older parts of the Province sait, petroleum and natural gas
are important products.

The mining laws of Ontario are liberal, and the prices of mineral
lands low. Title by freehold or lease, on working conditions for seven
years. There are no royalties.

The climate is unsurpassed, wood and water are plentiful, and in
the summer seascn the prospector can go almost anywhere in a canoe.
The Canadian Paciic Railway runs through the entire mineral belt.

, For reports of the Bureau of Mines, maps, mining laws, etc, apply
to

HONORABLE E. J. DAVIS,
Commissioner of Crown Lands,or

THOS. W. GIBSON,
Director Bureau of Mines,

Toronto, Ontario.
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PROVINCE OF NOVA SCOTIA.

leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead,Tin

PRECIOUS STONES.
TITLES GIYEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.
Under the provisions of Chap. 1, Acts of 1892, of Mines and Minerals,

LUcenses are issued for prospecting Gold and Silver for a terni of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250feet,
any number of which-up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a
term of 4o years at $2.oo per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 5o cents
anuually for each area contained in the lease it becomes non forfeitable if
the labor be not perfotined.

Licenses are issued to owners of quartz crushing mills who are required

to pay Royalty on all the Gold they extract at the rate of two per cent. o
smelted Gold valued at $19 an ounce, and on smelted Gold valued at $18 an
ounce.

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and 'Mines each week day froin io a.ml. to
4 p.m., except Saturday, when the hours are from od to I. Licenses are
issued in the order of application according to priority. If a person dis-
coverseGold in any part of the Province, he may stake out the boundaries of
the areas le desires to obtain, and this gives him one week and twenty-four
hours for every 15 miles from Halifax in which to make application at the
Department for his ground.

MINES OTHER THAN GOLD AND SILVER.
Licenses to search for eighteen months are issued, at a cost of thirty

dollars, for minerals other than Gold and Silver, out of which areas can be
Selected for mining under lease. These leases are for four renewable terms
of twenty years each. The cost for the first year is nfifty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working.

All rentals are refunded if afterwards the areas are worked and pay
royalties. All titles, transfers, etc., of minerals are registered by the Mines
Department for a nominal fee, and provision is made for lessees and licensees
whereby they can acquired promptly either by arrangement with the owner
or by arbitration all land required for their mining works. ~

The Government as a security for the payment of royalties, makes the
royalties first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of
Nova Scotia grants its minerals have introduced many outside capitalists,
who have always stated that the Mining laws of the Province were the best
they had had experience of.

The royalties on the remaining minerals are: Copper, four cents on everyunit; Lead, two cents upon every unit ; Iron, five cents on every ton ; Tinand Precious Stones, five per cent. ; Coal, 1o cents on every ton sold.
The Gold district of the Province extends along its entire Atlantic coast,and varies in width from 10 to 40 miles, and embraces an area of over three

thousand miles, and is traversed by good roads and accessible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. 'ihe
ores of Iron, Copper, etc., are met at numerous points, and are being raipîilysecured by miners and investors.

Copies of the Mining Law and any information can be had on application to

THE HON. A. DRYSDALE,
Commissioner Publie Works and Mines,

HALIFAX, NOVA SCOTIA.
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One Manerd ey TNSRiblet Patent Automatic Aerial Tramway
YOU CAN FIGURE

THE COST PER TON

More Riblet Tramways are now being

installed than of all the other

systems combined

WRIrE FOR DESCRIPTION

AND PRICES

B.C. RIBLET, ENGR.
SPOKANE, Wash.

NELSON, B.C.

Ce PuLsomexer»
PULSOMETER ENGINEERING CO., Limited, READING, ENGLAND

1,000 TO 100,000 GALLONS PER HOUR
PUMPS ALMOST ANYTHING

NOISELESS. NOT AFFECTED BY WEATHER.
NO SKILLED LABOR REQUIRED.
MOST ECONOMICAL AND BEST MADE.
NO EXHAUST STEAM. SIMPLE. DURABLE.

PEAOCKBRSOLE CANADIAN REPRESENTATIVESP LAUUUK BROTHERS CANADA LIFE BLDG., MONTREAL

SAFETY
BOILER

MANUFACTURED BY

The Canadian Heine Safety Boier Ce.
TORONTO, ONT.

T E HEI.N4E SAFETY BOILER-Made in units
of 100 to 500 h.p., and can be set in batteries of

any number. Suitable for Mines, Pulp Mills, Watcr
,,ra nd Electric Installations, and large plants generally,'Ihe best and most economnical boiler rnade.



CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.
CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland
MANUFACTURERS OF

WIRE ROPE S or Collieries, Mines,
Aerial Tramways

Transmission of Power, Logging and general Hauling and Hoisting Purposes.
Wire specially selected for own exclusive use.
We have made many records with our Winding, Haulage and Crane Ropes.

Illustration ofWinding
Rope, 240 frns. long x
3!/ circ. Galvanized
Special Im1proved
Patent Steel, Com-
pound Make, supplied

to Kenneil Collieries,
Bo'ness, Scot., which
gave a record life of 6
years and 2 months.
Shewing condition
when taken off.

TELEGRAMS-" Ropery Rutherglen. A B C, A I and Lieber's Codes used.

AGENTS IN CANADA:
Wm. Stairs, Son & Morrow Ltd., Halifax, N.S.
W. H. Thorne & Co. Ltd., Saint John, N.B.

Drummond, McCall & Co., Montreal.
John Burns, Vancouver, B. C.

Drummond McCail & Co.
IRON, STEEL and GENERAL METAL MERCHANTS

CENERAL SALES ACENTS

Algoma Steel Co. Ltd., Sault Ste. Marie, Ont.
AND IMPORTERS OF

Beams, Channels, Angles and other Structural Material.
Steel Plates-Tank, Bolier and Firebox Quality.

Cold Rolled Steel Shafting.
Mild Steel Bars-all diameters.

Wire Rope. Snow Steam Pumps. Tool Steel.

.... OO PIET ST OM 'E'- P ZN MO TEEAI..

Gomral Offces: CANADA LIFE BUILDING • MONTEAL

Montreal Pipe Foundry Co.
Limltod

MANUFACTURERS OF

CAST IRON ]
WATER AND CAS _

end other Water Works Supplies.

"LUDLOW" VALVES & HYDRANTS

CENERAL OFFICES:

Canada Life Building - XONTtEAL&

PIG IRON...
" C.I.F." Charcoal Pig Iron, also

"Midland " Foundry Coke Pig Iron
MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED
RADNOR FORGES, QUE., andPlns tiMIDLAND, ONT.

GENERAL OFFICES

CANADA LIFE BUILDINC, MONTREAL.

Geo. E. Drummond, Maiiaging Director and Treasurer.



THE DOMINION WIRE
MONTREAL,

ROPE
CAN.

Co. LIMITED
Manufacturers of " LANG'S PATENT WIRE ROPES

FOR CO
MINING

LLIERY AND
PURPOSES.

GENERAL ALSO BEST STEEL WIRE: ROPES
FOR ALL PURPOSES.

NEW..T
The Wearing Surface of Hemp.

The Flexibility of Manila.

SOMETHINC
TO SOLAST.iR

The Strength of Wire.

UNEXCELLED FOR0 TLANSXISSION AND PILE DEItVING _vmPo q

BRANCH OFFICES: Vancouver, B.C.
Rossland, B.C.

Winnipeg, Man.
Toronto, Ont.

Ottawa, Ont.
Halifax, N. S.

CATALOGUE ON
APPLICATION.

MINING ANO CONTRACTORS' RAILS
RELAYING RAILS 30 Ib-., 45 Ibs., 56 Ib., 65 Ibn. pe..Yad

IMMEIDIATE SHIMENT.

LIGHT MINING RAILS
12 Ibs., 18 lbs.,

..IN
251lbs., 30 lbs., per Yard

STOCK..

ORE
ANn

..Mining Cars..

O WHEELBARROWS .,.
SPECIAL ORE BARROWS

Charglng Barrows
PICKS, SIIOVELS, HAMMERS, TOOLS,

Barrett Jacks.
ENGLISH

299 Sl1
OCTAGON

Car Movers.
DRILL STEEL CSARrD UN

JAMES ST., MONTREALI

.

ETc., ETc.

Office

PUILPOSES Y


