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TWENTY-SECOND YEAR OF PUBLICATION

Established_1882
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THCANADIAN RANDFRIll.Co

SH ERBRO0KE, 4ÙE.
BRANCH OFFKCES IN

MONTREAL,QUE. TORONTO,Ot.HALIFAXCN.S.0ROSSLAND,a,c.RAT PORTAGE,Ot.GRE NGWOOD,
VANCOUVERB.C. RC.

..ITUER O OS FR WINIPURPOSES..
Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,Pulley Covering, Rubber Clothing and Boots.

.. MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER WfMF 0. F TORONTO, Limited.

TUE JAMES COOPER MANFO. CO. Limited
299 St. James Street, MONTREAL.

BranhesHALFAX 24Hol ANDt. ATPORINTGE c/o IPPmGOFdDiiC. RSLNPO ulig



FRIED. KRUPP AKTIENGESELLSCHAFT GRUSONWERKi
MagdebuJrg-EBuckauJ (Gerrniaray)

MINING MACHINERY
ORE CRUSHINC: AMALCAMATION :

Stone Breakers of specially strong construc- A malgamation Tables and Pans, Larslo's Gold
tion, Rolier Milis, Chillan Mlis. Amnalganiators, Settlers, etc.

BALL MILLS SEPARATION and CONCENTRATION
for dry and wet crushing, more than z,8oo at Separators, I xhaustors liydraulicClassifiers,
w ork. Percussion iTables, Jiggers, Rotating Round

STAMP BATTERIES Tables.

*Sjhoes and Dies of Krujpp's Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant
a. For t eating ,by theb I al 111d w t Et acpBt ateries, Amalgamation and Concentration.

b.For Dry Lrushing by Hall Milis Dust Extraction, and Leaching.

COAL WASHING PLANT e
* Large Testing Station for Crushing and Dressing Ores at the Works.

For Canada: JAS. W. PYKE & Co.,Meychants Bank Building, MONTREAL.

For the United States : THOS. PROSSER & SON, 15 Gold Street, NEW YORK.: For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For outh Africa: UNITED ENGINEERING CO., Ltd., P.O. Box îo82, JOHANNESBURG, S.A.R.

Thl RÂMILTON
Crusher

Compact
Strong

Reliable

Built correctly, and therefore always
gives satisfaction.

We are always ready to estimate on
crushing plants for any purpose.

Write for Cataloaue.

The Wm. Hamilton Mfg. Co. Liited
PETERBOROUGH, Ont.Head Off ice and Works
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Baldwin
Burnham, W

Steam

Compressed Air
and

Locomotive Works
Villiams & Co, Philadelphia, Pa., U. S. A.

Electric

Baldwin Compressed Air Mine Locomotive

Lcm ie-n-aFORLocomotives mines and Furnaces

THOS. FIRTH & SONS, Ltd., Sheffield,
Tool Steel and Rock

ALWA'YeS CAFtMIED ir 4 eOCI.

MIIS Mifi BIESI

H. W. DeCOURTENAY &
ee ard s 'e MIcGL'L' STREET

Drill
CAMS, TAPPETS, lISSES. iLL

SIULS, CRUSUER PLATES.b

co.

Steel

g MON TRE AL.Agents for Canada.
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ALLISCIALMERS Co.
.succEssoit-ro

- uDwanRT.RAutisco; AmSa & Iu R$, '' GATES 01 WOÈES, 1KSON KG C
IUAnwars was. emeC<O, asJ- *X , ecaOO aL arM, PA,

Builders of

Smelting Machinery
Since the introduction in

America of the Bessemer Pro-
cess for refining copper matte
the Allis-Chalmers Co. has,
with but few exceptions, fur-
nished all the converters used
by the smelters in the

UNITED STATES
MEXICO

AUSTR.ALIA
SOUTH AMERICA

AND OTHER
FOREIGN COUNTRIES

We have designs and pat-
terns for all types from the
original Bessemer pattern as
used in the first plant estab-
lished in the United States to
the modern Trough Con-
verter, often called the "Bis-
bee" Converter, which we
illustrate herewith.

This style is now considered the standard type, and we are prepared to furnish
all sizes from 1%'/ tons capacity up to 15 tons.

Blowing Engines • Hoisting Engines • Air Compressors



POWER STEEL ROPE
...THE MOST POWERFUL ROPE MADE...

BRODERICK & BASCOM 1OPE C
ST. LOUIS,U.S.A.

MANUFACTURERS OF
WIRE ROPE & AERIAL TRAMWAYS

BRANCH NEW YORK 33 SOUTH ST.
OFFICES PORTLANDORE.

ý m SEATTLEWASH.

A California logger says, "Vour POWER ROPE is far
ahead of any we have ever used, is now in use ro months
and will last several more. Has handled more logs per
month 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 writes, "I desire to say that your
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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ANAD IAN RAN DDR 1 [L

MANUFACTURERS 0F

Rock Drills, Air Compressors
and General Mining Machinery

This cut illustrates the first half of a Rand class " B " air compressor.

We recommend the installation of a first half whenever there is a

probability of increased capacity being required later on. When

second half is added, machine can be compounded on the steam

end, on the air end, or made compound steam and componnd air.

7]1H 94EASTERNBRANCHES H -EAD OFFICE WDRKS, WESTERNBRANCHESMONTREALQUE.ONT 
GREENWDCID,,B.E.Mi 

IIEIIIRDIIKE,TURONT09ONTe VANCOUVERVUEBECm 
Tp

HALI FAX-,,N.5. RATPORTAGEDN
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THEBENNET FUSE
Crown EBrand

The Popular Fuse Throughou t the Dominion.
SOLE MANUFACTURERS

WM. BENNETT
ROSKEAR SAFETY

SONS & Co.
FUSE WORKS

Camborne, Cornwall,
ACENTS IN CANADA:

J. H. ASHDOWN, Winnipeg, Manitoba
CAVERHILL, LEARMONT & CO., St. Peter Street, Montreal
F. COCHRANE, Sudbury, Ont. l

England.
J. & H. YOUNG, Bridge Street, Quebec
J. S. MITCHELL & CO., Sherbrookce, Que.
WELLS & EMERSON, Port Arthur, Ont.

REOWLAND MACHIN, General Agent, Tates St., VICTORIA, B.C.

THE JOHN MCDOUGALL

Caledonian ron Works co. Limited

BO LERS
HYDRAULIC AND MILL MACHINERY

TANKS AND
WROUGHT
WORKa

GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AND MANUFACTURING AGENTS IN CANADA FOR

WORTHINGTON PUMPS
We manufacture for sale and on order Pumps and Pumping Engines for liquids, air and gas, Condensers, Cooling Towers. and other appdratus and

machinery under ail Canadian Letters Patent owned or controlled by the International Steam Pump Co. andits companies including the following patents:
Nos. 40,235 47,168 52,155 53,629 62,005 70,612 74,319

75,359 76,520 77,066 79,001 80,482 82,040 82,041

IRON
a

IVE>IlTTW i a.I.,
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INOERSOLL-SERGEANT
I MACHINERY|I

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 does the work. Light and strong.
The economy of repairs is its recommendation with the superin-
tendents, whilst economically it makes the most of every pound
of pressure in the pipe line : : :

BUILT FOR USE IN CANADA
BY

THE JAMES
299 ST. JAMES STREET

COOPER M F 0Gc Limited
MONTREAL, Que.

H 4

- q.
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WALKER

AIR

BROTHERS
WIGAN, ENGLAND

PATENT

COMPRESSINC
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,
Steam and Air Cylinders ranging from the smallest sizes to 7

with
in. diameter,

including 350 from 30 in. to 70 in. diameters.
One installation, in process of construction, has

type) and four Air Cylinders.
four Steam Cylinders (Corliss

The Low-pressure Steam Cylinders are 4 in. diameter, the Low-pressure Air
Cylinders are 58 in. diameter. Steam Pressure, 140 lb. per square inch; Air
Pressure, 100 lb. per square inch.

EXTIACTED FROM CATALOGUE.
Loftus Mines, Loftus in Cleveland, R.S.O.,

Messrs. WALKER BROS., 3rd December, 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.
[NOTE.-These engines have four steam cylinders and two air cylinders.-

WALKER BROS.]

The United Alkali Co., Ltd., Chief Engineer's Office,
Widnes, 23rd December, 1901.

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

pleasure 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
efflciency, while giving a large throughway with a small clearance space.-
Vours faithfully, For the United Alkali Co.,

EDWARD J. DUFF, Chief Engineer.
[NoTrE.-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. to 50 in. diameter.-WALKER BROS.]

SOLE CANADIAN PEA COCK
REPRECSEîNTATIVESPE C C

Barrow Hæmatite 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 flnd 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 IHæmatite Steel Company, Limited,

J. 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, 190o, after 15 years' experience of Walker Bros'. blowing engines, having
air compressing cyhnders 54 in. diameter by 6 ft. stroke :-" These engines have
given us every satisfaction."

Messrs. DE WENDEL & Co., Hayange, Lorraine, after seven years' experi-
ence 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 AND SON, Contractors.
Blackwall Tunnell Works, East Greenwich, S.E.,

May oth, 1897.
Messrs. WALKER BROS., Pagefleld Ironworks, Wigan.

Dear Sirs,-We are pleased to confirn4 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, Vours faithfully.

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

R O R CANADAOLIFE BUILDINGBROT iHE~.RS OTRA

ENGINES
- -- a,
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Chemical and '
Assay Apparatus

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.
THE HA1IILTON-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 888 St. PAUL STREET

MONTREAL.
I i
i I
i I
i I
i I
i
i
i
i
i
i
i
i
i

1'

DII

TAN

The Canadian
Mining Manual

1904
FOURTEENTH
y E A R

A Complete Mining Directory
ARRANGED ALPHABETICALLY

CLASSIFIED BY INDUSTRIES AND BY PROVINCES

-_-- FOR

The Mine Mlanager
The Capitalist and
The flanufacturer.

SUBSCRIBE FOR IT ADVERTISE IN IT
BOUND IN CLOTH
PRICE FOUR DOLLARS

Write for Advertising Rates and space to

The OCa&aian Xining Rteview
OTTAWA,

rMOND URILI
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
431-3 STOCK EXCHANCE BUILDINC, CHICACO, U. S. A.

CANADA

00.1

------------ ------- -------------- ----- ---------- Me

b"i 
- -4m"*4 1

- - - - - - - - - -

------------------ 009888@
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NOVA SCOTIA 'STEEL & GOAL GO. Ltd.
MPPIET0P.S, KINERS AND

..Sydly Nines Bituminous coal..
Unexcelled Fuel for Steamships and Locomotives, Manufactories, R olling

Mille, Forgez, Glass Works, Brick and Lime Burning, Coke, Gas
Works, and for the Manufacture of Steel, Iron, Etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Ra/ls, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel
Stamper Shoes and Dies, Blued Machinery Steel 3' to y'" Diameter, Steel Tub Axles

Cut to Length, Crow Ba/r Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Ba/r Steel, Forging of a,tl kinds, Bright Compressed Shafting 58' to 5"

trUe to ,20 pairt of One Inch.

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

CORRESPONDENCE SOLICITED.

Steel Works and Head Office NEW CLASCOW, N.S.



x THE CANADIAN MINING REVIEW.

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?

American Diamond Rock Drili Co.
95 Liberty St., NEW YORK CITY, U.S.A.Cable Address,"iI Occiduous," New York.

Cable Address, "Occîduous," New York.

D I LMOCN D

11

1
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BUILDERS 0F

HOISTING ENGINES
FOR HEAVY DUTY

SULLIVAN DIRECT ACTING CORLISS HOIST

Installed at Pioneer Mine of Oliver Iron Mining Co., (U.S. Steel Corp.) Ely, Minn.

Engines-26 x 6o in. Drum-12

Capacity-2500 ft. Net Load

Hoisting Speed-2coo ft. per min.

FLAT ROPE REEL HOISTS s
In capacities up to 4000 feet.

1x 8%/ ft.

-- 52 tons

ECOND MOTION HOISTS
Single or Multiple Drums.
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DRUMMONU
4.44+4..I
4.
+

+
+
+

+
+
+

+
+
+
.4.
4.
4.
4.

4.i
+
+
+
+

1.4 4444.L.L.L±

COAL
The Standard

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.Limited
AGENTS:

Hugh D. MacKenzie, Halifax.

Chas. W. Ives, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Head Office : MONTREAL, Que.
AÂS. P. CLEGHORlN,

President.
CHARLES FERGIE,

Vice-Pres. dz General Manager.
D. FORBES ANGUS,

Seeretary-Treamurer.

CÔLLIERIES AT WESTVILLE, NovA SCOTIA.

.................... iii ................... iii 4.4

of Excellence
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COAL.
DOMINION 0OAL COMPANYI LIMITEB

Glace Bay, C.B. Canada

MINERS OF

BITUMIlOUS GOALS
The celebrated " Reserve
coal for Household use.

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

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

Shippingfacilities 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.

The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch. Specialattention 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 PRIES, TERMS, &c., SHOULD BE MADE TO

ALEXANDEZ DIC, Gneral Sales Agent, GLA E BATY, o.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.

xiii
xiii
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JEFFREY
Coal Cutting

Hauling
DpIlling

Sepeening
Crushing
Dredging
Elevating
Conveylng

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 Beit Conveyors
Spiral Conveyors
Cable Conveyors

Screens Crushers
Elevator Buckets
Boots and Bolts

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.

)AL CUTTERS
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. 00., Columbus, Ohio, U.S.A.
Montreal Representatives-WILLIAMS & WILSON Toronto Representatives-A. R. WILLIAMS MACHINERY CO.

9 a
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SEAM ANDFLORY HOISTING ENGINES STMA
Are designed for "STRENUOUS" duty. In Mines, Quarries,
and the various requirements for Contractors: Pile Driving.
Bridge Building and general floisting Purposes . . . . . . .

The FLORY CABLEWAY
and TRAMWAY SYSTEM

IS UNEQUALLED

Slate Mining and
Working Machinery

SALES AGENTS-
I. MATHESON & CO.,

New Glasgow, N.S.
W. H. C. MUSSEN & CO., S. Flory M 'V goco.

Montreal.
ASK FOR OUR CATALOGUES. 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 all

kinds of ores that require uniformiy fine crushing by the wet process. This Mili is a modi-
fication of the weii-known Chilian Miii,. but the roilers run upon a crushing ring or die,
which is inclined inwardiy at an angle oftabout 3o degrees, the rollers themselves also being
inclined to the centrai shaft of the Miii, thus utiizing the centrifugai force, as weii as the
weight of the rollers themselves as a crushing agent. TheGriffin Three Roller Ore Mii lis

- therefore a Miii of great strength, and lias few wearing parts. We construct these Milis,
with extreme care, usng ony the best of raw materials, which are most carefuy worked
by men w ho are specialists as miii builders. We seli the Griffin Ore Miii on its determined
nerits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

~ 1. ~ ~ BOSTON,
BPadley PulvePiZeP OMASS.

MORRIS MAECHIE WORKS
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 1 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.
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For
M in ors
Pit Sinkers DYNAMITE AND EXPLOSIVES For

Quarrymon
Contractors

... Manufacturera and Dealers in ...

ELECTRIC BLASTING APPARATUS, FUSE, CAPS,a&.
DAU-L SMITH,

Pr'sid=nt.
C. A. MACPHERSON,

Sec.-Trots.
ONTARIO POWDER CO Liniited 115 BROCK STREET

Kingston, Ont.
Electric Blasting Apparatus.

Adapted for Firing ail kinds of Explosives used in Blasting.

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

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

pT s a m Blasting Machines.
Thearge pandy aost powerful machines ever made forrElectric Blasting.

ï,1 They are especially adapted for submarine blasting, large railroad 7;uarrying,
and mining works.

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

Insulated Wires and Tapes, - Blasting Caps, Fuse, Etc.
MA- Fa R DJAMES MACBETH & 00., 128 Maiden Lane, New York, U.S.A. SEND FOR

CATALOGUC

Hamilton Powder Company
Manufacturers of Explosives

Offce: 4 Hospital Street, Montreal. Branch OfRces throughout Canada.

' Iron and Steel Structures for Collier-ies,
Metal Mines and Smielting Works. . . .

.Steel Bridges for Railways anid fiha Steel Piers anld Trestles. Steel NNwater
TowVers and Tnk..Steel Roofs, (iirders, Beamis, Columniis, for Bidns

ROLLED STEEL BERMS, JOISTS, GIRDERS, CHANNELS, R-NGLESTEES, Z BARS AND PLATES
ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET

T'ables, giving Srzes and Strength of Rolled Beamis, on application. Post Office Addlress, - MONTREAL.

Dominion Bridge (2o., Ltd., L'acie -ks PII.Q.

MILL AND MININC MACHINERY
Shafting. Pulýeys, Gearing, Han!gers,Boilers, Engines, Steam
Pumps, Chilled Car Wheels and Car Castings. Brass and Iron
Castings of Every Description.1

Alex. Fleck, Limited - Ottawa
Light and Heavy Forgings.
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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 1o 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 lifetirme.

Robb Engineering Co. Limited
Amherst, N.S.

WILLIAM°*cKAY, 320 OssingtontAvenue, Toronteo.AGENTS } SON JACK COMPANY, 7 St. HelenStreet, Montrea.
J. F. PORTER, 355 Carlton St., Wlnnlpeg.
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canadiaiPacifie Railway
IS THE MOST DIRECT ROUTE

TO THE

Great Mining
Regions

OF

British Columbia, the
Yukon and Alaska.

WESTBOUND

The Imperial Limited

The Pacific Express

EASTBOUND

The Imperial Limited

The Atlantic Express

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

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

ROBERT KERR,
Passenger Traffic Manager,

MON TREA L.

SCHOOL of NININ
Affillated to

Queen's University

Kingston, Ontario.

THE FOLLOWINC COURSES ARE OFFERED

1. THREE YEARS' COURSE FOR A DIPLOMA in

(a) Mining Engineering.
(b) Chemistry and Mineralogy.
(c) Mineralogy and Geology.

(d) Chemical Engineering.

(e) Civil Engineering.

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

(h) Biology and Public Health, and

2. FOUR YEARS' COURSE FOR A DEGREE (B.Sc.) in the same.

3. COURSES IN CHEMISTRY, MINERALOGY 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 (D.Sc.)

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

Next Session begins
Sept. 28th, 1904.

eOeeeeee ---- 060*09860vee

2
Through Express Trains

EVERY DAY
EACH WAY

BETWEEN

MONTREAL

VANCOUVER

JUNE 18th
1904

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER 15TH.

T HE SCHOOL is provided with well equipped laboratories for
the study of Chemical Analysis, Assaying, Blowpiping,

Mineralogy, Petrography and Drawing. It has also a well equipped
Mechanical Laboratory. The Engineering Building is provided with

modern appliances for the study of mechanical and electrical engineer-

ing. The Mineralogy, Geology and Physics Building offers the best
facilities for the theoretical and practical study of those subjects. The

Mining Laboratory has been remodelled at a cost of some $i2,ooo

and the operations of crushing, cyaniding, etc., can be studied on a

large scale.

For Calendar, of the School and
further information, app1y to

The SecFotary, Sohool of Xining, Kingston, Ont@
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THE
CANADIAN

MINING
MANUAL

1903
BY

B. T. A. BELL
Editor, "Canadian Mining Review"

A FEW CO=IE$S LFT

Price $4.00O

BLEICHERT WIRE ROPE TIA1WAY
M ORE BLEICHERT TRAMWAYS IN USE THAN ALL OTHERS

MANUFACTURED BY

THE TRENTON IRON CO.

Engineers and Contractors, and sole licensees in North America for the Bleichert System.
Also, Wire Rope Equipnents for Cable Hoist-Conveyors, Surface and Underground Haulage, Etc.

Illustrated book upon application.

NEW ORKOFFICE-Cooper, Hewitt & Co 17 Burling Slip. CHICAGO OFFIcE-I122 Monadnock Block.
DENVER OFFIcE-1711i Trernont Street. SAN FRANCISCO OFFICE - 34 Fremont Street.

IMPROVED
On a PATENT PNEUMATIC and SELF-

ACTINC PRINCIPLE,
IN GLASS

NEEDLE

I

LUBRICATORS.

IMPROVED STEAMI TUBE CLEANER.

THE CLEANER THAT CLEANS CLEAN.
No Moisture. No Scale. Saves Cost Quickly.

WRITE FOR PRICES TO

THE HAMILTON BRASS
MFG. CO,, Limited.

HAMILTON. ONT.

INSTRUCTIONS for FITTING and ADVANTAGES

The I ubricators being carefully fitted by enlarging the oil hole to fit
the plug part of stopper, or otherwise by reducing the plugs to fit exist-
ingt il holes, the needle must be perfectly round, smooth and tean, so
as ta vork freely in the tube, the flattenied end reaching abaut half-way
up the inside of Lubricatar, while the other end rests an the shaft or
axle, wilI produce the fallowing 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.

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

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

xix
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NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE RORLD

The New Jackson Hand Power Rock Oriu
Handled and operated by ONE MAN, will accomplish work of THREE MEN drilling

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

It Saves Labor,

with Bits and Hammers

Write for Catalogue.

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

SCHOOL OF PRACTICAL SCIENCE, TORONTO
ESTABLISHED 1878.

THE FACULTY OF APPLIED SCIENCE AND ENCINEERINC OF THE
UNIVERSITY 0F TORONTO.

DEPARTMENTS OF INSTRUCTION:
i-CIVIL ENGINEERING

2-MIN ING ENGINEERING

3-MECHANICAL & ELECTRICAL ENGINEERING

4-ARCHITECTURE

Special Attention is directed to the Facilities possessed by the School for giving
Instruction in Mining Engineering.

LABO RATORI ES.

i-CHEMICAI,

2-ASSAYING
3 --MILLING AND

ORE TREATMENT

4-STEAM

5 -METROLOGICAL

6-ELECTRICAL

7-TESTING

A Calendar giving full information, and including a list showing the

positions held by graduates, sent on application.

A. T. LAING, Registrar.

J. & J. 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



PUMPINC MACH INERY
FOR MINES AND WATERWORKS

3 SETS OF GEARED THREE-THROW HORIZONTAL
9 RAMS EACH 10 INS. DIAMETER X 20 INS. STROKE.

RAM PUMPS

LEEDSDAVEY& CO. Ltd.aENGLAND
S.e" PEA COC K ROTHERSCanada Life BuildingBROTERS ONTREAL

ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL.
THE CA.'.DA PATENT SELF-LOCKING CAM

TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.
These castings are extensively used ini ail the Mining States and Territories throughout the World. Guaraxîteed
to prove better and cheaper than any others. Orders solicited subjert to above conditions. Whenordering send
sketch with exact dimensions. Send for Illustrated Catalogue to

CHROME
KENT AVENUE, KEAP

AND HOOPER STREETS.

STEEL WORKS,
EBROOKLYN, N.Y., U.S.A-

F. MORA CANDA, Secretary.
T. I. JONES. Tp~asuper~1

POGSON, PELOUBET & CO.
CERTIFIED PUBLIC ACCOUNTANTS

NEW YORK - -

CHICAGO - - -

ST. LOUIS - -

BUTTE - - -

- 42 Broadway
Marquette Building
Chemical Building
Hennessy Building

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

Financial Examinations, Etc.

Canda Cai.

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROCESS
IVlay Prcve the Sclutlcr,

... A P PL.y To...

WETHERILL SEPARATING CO., 52 Broadway, New York
Manufacturing Agents for Canada, ROBERT GARDNER & SON, Montreal, P.Q.

HATHORN

F. E. CANDA, President. C. J. CANDA, Vice-President.
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NICKEL
THE CANADIAN COPPER COMPANY.

NICKEL FOR NICKEL STEEL
THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES.
General Offices: 43 Exchange Place, NEW YORK.

(r
________________________________ M E

HENRY BATH & SON,
London, Liverpool and Swansea,

BROKERS.
All Description of

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

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.
Cable Addrens s - BATHOTA, LONDON.

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

Sample and Assay al-e
at the Port of

Ores and Metals. liear

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, M
Feldspar. 0

LARCEST BUYERS. BEST FICURES.
AUVANCES ON SHIPMENTS.

CORRESPONDENCE SOLItIftÔ. * ,

ZAsLzs-Blackweil, Liverpool, ABC Code, Moreing
& Neal, Mining and General Code, Liebers
Code and Mullers Code.

ESTABLISHED 1869.

SADIER & HAWORTH
TANNERS AND
MANUFACTURERS OF

Oak Leather Beiting , , , , , , ,
Hydraulic and Mechanical Leather

MONTREAL and
TORONTO.

KINIiBROTRERS
15 Bell's Lane

QUEBEC.

Lumber
Asbestos

Chromie Iron
Mils at River Ouelle, Lyster, Kingsburg,

Pabos, Cedar Hall.

ASBESTOS-Crude, Fibreized and Paper
Stock Hampden Mine, Thetford.

CIIROMIC 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, Plumnbago,

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.L.S., Etc.

ALMONTE, ONT.

0.

L. VOGELSTEIN

90-96 WALL STREET, NEW YORK

REPREsENTING

ARON HIRSCH & SOHN

Halberstadt, Germany

Copper, Argentiferous and Auriferous Copper Ores,
Mattes and Bullion, Lead, Tin, Antimnony, 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 hnical Academy, Aachen,
Germany.

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

EXAMINATION OF MINES.

Reports in English, French and German.

Office, 80 STANLEY ST. MONTREAL, CAN.

0
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DIRECTORY OF MININC ENCINEERS, CHEMISTS, ASSAYERS, ETC.

JOHN E HARDMAN, S.B
CONSULTING
MINING ENGINEER

Room 2, Windsor Hotel Montreal.

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

13 years as a Specialist in Gold Mining and Nilling

MILTON L. HERSEY, M.Sc. (McGiii)
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

ASSAYER AND MINING GEOLOGIST.

lia St. Francois-Xavier St..
MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace
Prolucts, Waters, ete. Mines and Mining Pro
perties examined and valued.

JOHN ASHWORTH
CONSULTING MINING ENGINEER

Of the firm of

ASHWORTH & MORRIS
Civil and Mining Surveyorss aid

Engineers. Valuers.

8-KING STREET-8
MANOHESTER, ENGLAND

J. C. GWILLIM, B.Sc.

MINING

ENGINEER

KINGSTON - Ont.

JOHN B. HOBSON
CONSULTING MINING ENGINEER

Manager Con. Cariboo IHyd. Mining Co., Limited

BULLION, BRITISH COLUMBIA.
28 years' experience in the equipment and optration

of large lydraulic, Deep Gravel, Drift and Gold
Qu .rtz Mines, in California and British Columbia.

Telegraphic and Cable Address:
"IlossoN," ASCHRor, B.C.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER

30 Years Experience.
RAT PORTAGE • . • ONTARIO

Undertakes the irospecting of Mines and Mineral Lands.
l>iamond Drill Borings made by contract for ail minerals

iearthy and metalliferous), Artesian Wells and (il 'pringis,
also ileep Soundings for Harbors. Rivers, Canals, ' unnels nd
lBridge -uu.dationr. Quarry Sites and clay Fields tested.

Plans and Sections made showing result of Hurings-Gold
1 'rifts tested to Ledge by the new Pneumatic and Hydraulic
' ube System and the yield ascertained-Flumes, itches.
%.onitors and Placer %1ining Plant general y designed and con-
structed. Properties Examined aid Reported on, Assays made.

FRANK B SMITH, B.Sc.
CIVIL AND

MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON M INING PROPRRTIE.

CALGARY, ALTA.

CHARLES BRANDEIS
A. M. AMER. INST. E.E.-A. M. CAN. SOC. C.E.

CONSULTING ENGINEER

Estimates, Plans and Supervision of Hydraulic and
Steam-Electric Light, Power and Railroad Plants.

Electric equipment of Mines and Flectro-Chemical
Plants. Specification, Reports, Valuations, etc.

Long Distance Telephone Main 3256.
Cable Address: Brandeis-Montreal.

W. 1'. Code. Univ-Edition.
Liverpool & London

& Globe Building MONTREAL

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 Estimates on Concen-
trating Mills after the Krupp-Bilharz system.

PORT ARTHUR, ONT.
CANADA.

CHAS. BRENT

MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Sujterintends the erection of Mining and Milling

DeMOREST & SILVESTER

CIVIL AND MINING ENGINEERS.

ONTARIO LAND SURVEYORS.

Surveys. Reports. Development. Installation.

Cable address, " DEMORSIL, SUDBURY."

Codes, Lieber's and Bedford McNeil's.

SUDBURY, ONTARIO.

FRANK C. LORING

MINING
ENGINEER

6oi Empire State Bdg.

SPOKANE, WASH.

ERNST A. SIOSTEDT, M. E.
MINING AND

METALLURGICAL ENGINEER

Mem. Can. Mining Institute.
Men. Am Inst. of Mining Engineers.
Mem. An. Electro-Chem. Soý iety.
Meni. Swe. Teknologforeningen.

SAULT STE. MARIE, ONT.

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.
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WI RE ROPE
A COMPLETE RANGE IN STOCK
FOR ALL KINDS OF MINE WORK
BLOCKS, SHEAVES, CLIPS,
THIMBLES, Etc., Etc.

MINE RAILS
ALL SECTIONS IN STOCK
COMPLETE WITH PLATES
AND BOLTS, SPIKES, Etc.

wH.
763-765 Craig St.

CMUSSEN& CO.
MINING SUPPLIES MONTREAL 

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.

Ce.itrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

Contractor's Use, &c.

WIRE ROPE AT MARKET PRICES.

AGENTS:

E. LEONARD
MONTREAL, QUE.

& SONS
S. JOHN, N.B.

WIRE ROPE
" ACME" brand Extra Tensile strengtli for Heavy Work.

Sliould only be used on special large wheels and drunis.

The B. Greening Wire Co. Limited"EEAIMEX ."E" 3%rO3%r . "IEO3R T.EM 2IEX., n-I

EASY INJECTORS
The most simple and efficient machine

on the market.

Equally reliable at high or low temperature.

Send for
Bulletin No. 22.

CANADA FOUNDRY COMPANY, LIMITED
Head Office and Works -TORONTO.

HALIFAX OTTAWA WINNIPEG VANCOUVER

a
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Etblished 1862? i '
THE OLDEST AND ONLY OFFICIAL MINING AND ENGINEERING JOURNAL PUBLISHED IN

THE DOMINION OF CANADA.

Estate of B. T. A. Bell, Proprietor. PUBLISHED MONTHLY. Offlice: Orme's Building, Ottawa.

VOL. XXIII., No. 4. APRIL, 1904. VOL. XXIII., No. 4.

Address all business to THE CANADIAN MINING
Canada.

Subscription, payable in advance, $3.oo per year, includ
Notice to discontinue should be written to the Ottawa O
Advertising copy must reach the REVIEW Office not
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British Columbia and the Lead E

The bounty on Iead vhich was granted by t

ernme it has nuw been payable for some three ir
payment vas made this month tu several produc

in this issue in our " Mining Notes," from British C
The resumptiuor of mning operdtiuons by the si

has been eagerly anticipated by shareholders, and

has seen an unusual a.nount of acti ity in the S
Kootenay. The St. Eugene mine started up abou
at full capacity, having agreements which ensure

30,000 tons of its concentrates.
From the reports. of the meetings held betv

operators and the smelter representatives, as giv
durng the last six weeks, it appears that several J
amongst others the question of vhat proportion of
be received by the mine and what by the smelter
nonth of Match witnessed several meetings of th
Owners Association, and of the Boards of Trade o
towns in the Kootenay District. The Mine Owne
posed addressing a Memorial to the Duminion G
that the bounty be made payable un a fixed qua
be exported.out of the country, and prumising th

REVIEW, Ottawa, should be given a sufficient quantity to keep their furnaces in full

operation.
ng postage. To such a proposition there as not, naturally, a unanimous
ffice.
later than the 15th of consent on the part of the Mine Owners, nor did the proposai fully

meet the viewb of the representatives. of the àrmelLers. In consequence

a joint conference wvas arranged to be held between the mine owners
and the smelters for the 29 th of March. In order to fully appreciate
and correctly comprehend the results finally reached by this joint

.. -. . . . 57

.meeting it is advisable to give a few of the facts and proposas which

....--...... 59.......... 59 obtained b-4ore this important meeting wvas hded.
The granting of the bounty last year was the cause of the re-

.... opening and increased development of many ead mines hich had

B. Kirby... 6 previously closed from ack of market. The smelters had donc hat
edt ........ 64 vas possible by them by rrducing charges, and the C.P.R. had also

Plantations reduced freight rates, so that at the first of March, 1904, the basis
... ...... 69 was (in brief) a freight and treatment charge of $i i per ton on ores
........ of not less than 20% lead contents, and $ per ton on Oe Of 4............ 74
............ 74 Iead, or better, with a penalty of So cents per unit for zinc in excess
............ 75

.of zo%, and an additional charge of cent per ound on ead con-
.... .....-- 75 tents of ore, vhich was supposcd to defray costs of marketing the lead
... ........ 76
... ........ 77 in England, or on the Continent.

- - -- -Recently, the smeltcrs at Trail and Nelson asked the Mine

ounty. Owners Association to guarantee an annual production Of 40,000 tons
of Iead ore, or accept an increase of $2 per ton in charges. To get

he Dominion Gov- such à production as 40,000 Z-ns Der annum meant the compliance of
onths, and the first the big St. Eugene Mine, and if that mine closed down the
ers, as is mentioned other biNer-lead ore pruducerb had nu recourse but to accepL in-
olumbia. crease Of $2 per ton in freight and treatment charges. The pressure

lver-lead companies ubed bruught Mr. T. G. Jlackbtuck tu British Columbia, acLompanied
the month of April by Mr. Ehrcnzoller, the New York representative of European ore
locan and in East buyers. Mr. Ehrenzoller said to the Mine Owncrs Association that
t the 20th of April he would take up tu Soooo tons a year, fur a pcriod of two years, of
a market for over bilver-lead ore which ývould average not Iess than 5 of lead and 40

oz. of silver per ton of oie, and offcrcd a freight and treatment rate of
een the lead mine $8 per ton, the ore to g., by rail to Vancouver, and thence by vater

en in press reports around Cape Hom to Europe.
isagreements arose, This offer from a Lurupean Agent, brought the local smelters to
the buunàty was tu the point of uffering to take the entire output of the mirs of Loth

The end of the East and West Kootenay Districts, irrespectivl o! quality or grade,
Silver-Lead Mine for a pcriod of 12 months, but with prescnt charges.

f most of the mining The %melter representatives discusbed details vith the mine
rs Association pro- uwners resultcd in a conensus of opinion to memorialize the
uvernment praying Govenment tu permit (a; the Canadian lead bnitlters to export >uch
ntity of lead ore to oie as wab in surplus of the amount needed for their funaces, and to

at the lead smelters reccive the bounty paable under the Bounty Act, on such'surplus
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exported; (b) the payment, to the producers or miners of such ex-
ported ore, of the full bounty of $r5-oo per ton if there remained fron
the $5oo,ooo appropriated, a sufficient sum to pay the full bounty; if
not, then to receive such reduced bounty per ton as would absorb the
balance remaining froni the $5oo,ooo, after payment of bounty had
been made on the ores smelted by the local smelters.

This Memorial, after modification and acceptance by the Mine
Owners and smelters at a meeting held on March 29 th, vas endorsed

by the Bot..d of Trade meeting, held at Nelson on the 3oth of March,
and in the language of the street, " it was up to the Government."

The western papers have not dealt with the question of what
percentage of bounty is going to the smelter and what to the mine
owner, but -it is known that in some cases the smelters have obtained
over 75 per cent. of the bounty payable.

That the mine owners regard the terms as satisfactory may be
inferred fron the resumption of work at the St. Eugene Mine, where,
as before stated, work is now in full blast. This mine expects to pro.
duce 36,ooo tons of high grade concentrates during the next twelve
months, of which x8,ooo tons will be exported and approximately
i8,ooo sent to the local smelters.

That the proposal is equally satisfactory to the smelters is evid-
enced from the remarks of Messrs. Aldridge and Campbell at the
Board ai Trade *meeting, where both gentlemen approved the agree-
ment.

Any solution of the troublesome lead problem that is satisfactory
to the mine owners, should be satisfactory to the country at large, and
the REvIEw rejoices that the flrst lode.mining industry of British
Columbia, (that of silver-lead) has again the promise of a vigorous
life-we hope it may be a long one.

The Electric Smelting of iron Ores.

The technical press of Europe and America has, during the last
six months, been giving considerable attention to the matter of smelting
iron ores, or iron scrap, into pig iron and steel by the use of electricity.
It will be remembered that the Canadian Government, at the close of
last year, appointed a Commission, under the leadership of the Domin-
ion Superintendent of Mines, to proceed to Europe and inquire into
this subject; the Commisson has returned, and an authorative pro-
nouncement on this topic may shortly be expected. In this issue the
REVIEW offers to its readers the conclusions of the best authorities who
have previously investigated the matter.

The object of the different electric processes which have been in-
vented and tested during th*e last six years has been to secure the
direct reduction of iron ores to metallic iron by means of the electric
current, and without the use of fuel to melt the iron and slag products.
Most of the methods exploited have aimed to effect this reduction in
one operation and one furnace, but some inventors have used two fur-
naces and thereby have claimed to produce a high grade steel. Both
the electric arc :nd the electric resistance furnaces have been used, the
majority, however, using the arc by reason of its being the most effici-
ent method of applying the electric current. But it has developed
special difficulties since the arc method permits only comparatively
small portions of the mixture to be subjected to the action of the arc
at any moment of time, and necessarily increases the cost of the pro-
duct because of the necessary reduction of the ore to small particles,
to permit of its being mixed with the reducing carbon and fluxes.
From this difficulty has arisen the resistance furnace so-called, which
has been designed to receive the ore, flux and carbon in the lump
form, after the manner of a blast furnace.

The claims made by the inventors of electric smelting methods

have been attractive to the iron master and to the capitalist, but have
not been of a character to appeal to the owners oi coal mines or coke
ovens. The amount of electric current needed has been so large that
the generation of such current, by the burning of coal, would be much
too expensive to permit of the application of the process. The pos-
session of large water powers, which are permanent, is unfortunately
restricted to a comparatively small number of localities. The first
matter for consideration and investigation evidently is the amount of
electric power needed, and its cost.

At the Stassano (Italy) works. which are now idle, the consump-
tion of power has been given at from 3800 to 4ooo horse-power-hours
for each ton of metal produced.

At Gysinge, (Swedlen) where a crucible process was used, the
consumption of power was put at 1,32o horse-power-hours per ton of
metal.

At Kerrouse, (France) the power consumed is stated to be 3,800
horse-power-hours, and Mons. Harmet gives his figure at 3,600 horse-
power-hours.

The Ruthenberg furnace, experimentally tried at Lockport, N.Y,
by the Cowles Electric Company, does not melt the ores to a f luid
mass but has been used for two different and specific purposes,-the
one to reduce iron oxides to sponge iron, preparatory to melting that
sponge in an open-hearth furnace,-the other, to agglomerate the fine
particles of iron oxide, which have previously been separated from
earthy matters, and enriched by magnetic or other methods of
concentration.

There is, therefore, from four works, an average of 3,8oo horse-
power-hours as the power required to produce one ton of metal; this
number being according to the statements of the inventors, vhich are
open to question as being, if anythiùig, minimized.

To produce r horse-power-hour there are required 635.3 calories,
or 2,580 heat units; at an efficiency of 8o p.c. this would be about
5o8 calories. The average calorific value of American coal is given
(Suplee's Mechanical Engineers' Reference Book) at 7,598 calories.
Since the highest recorded thermal efficiency is (we believe) but 228
p.c., and since, in actual practice, it is rare to attain 15 p.c., if an
efficiency of 20 p.C. is assumed, the result will be more favorable than
perhaps it should be to electricity.

On such an assumption, the number of calories given out, would
be î,51g per kilo of coal, and 3 horse-power-hours would about equal
the effect of i kilo (2.2 lbs.) of coal: this gives a consumption of 2,785

lbs. of coal for the production of one ton of metal.
It is, therefore, evident that unless electricity is called for by other

considerations than that of smelting alone, it cannot compete in regions
where metallurgical fuel is cheap.

In one of the first electric furnaces to run successfully, (Stassano,
1898) a potential of 8o volts with a current of r,ooo amperes was used.
The total charge weighed 154.5 lbs. and was made up of 8o p.c. of
ore, 9 p.c. of limestone and i i p.c. charcoal; the ore contained 6o p.c.
metallic iron, and yielded nearly 55 p.c. of iron, which (by composition)
was a wrought iron. The time required from beginning of charge
until the pouring of the metal was 2 hours. The total amount of
energy delivered vas 132.24 horse-power-hours, and the thermal
efficiency was 61.33 p.c.

The cost of producing a ton of metallic iron, by this methoud, is
given by Mon. Stassano, at $2z.6o, according to the Iron and Coal
Trades Review, to which we are indebted for a very long and able pre-
sentation of this subject. But, as that admirable paper says, inventors'
claims and figures are open, in some cases, to serious doubt if not
disproof.

Analyses of the iron produced at the Stassano works by this
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method, showed carbon, ranging from .04 p.c. to 9.77 p.c.; and mari-
ganese, from .05 p.c. to 9.65 p.c. The greatest length of electric arc
used attained 40 inches.

AIl the processes of Stassano, Keller, Heroult and Harmet are
substantially in agreement as to the consumption of power and heat
used in the reduction. They produce a metal approximately of the
character of an open hearth steel, but requiring modifications and extra
expense to make the quality of crucible steel.

The Ruthenberg process at Lockport, N. Y., already spoken of,
depends upon the formation of an arc, which, in the tests so far made,
has been assisted by the addition of cast iron borings. The reduction
of the oxide to metallic iron sponge, appears to have been more suc-
cessful than the agglomerating process, as it forms a product which
can be directly charged into an open hearth furnace.

The Heroult process is now being used on a mixture uf scrap iron
and pig to produce a tool steel, for which there is a ready sale. An
electric arc is used on a charge of 3 tons, and to the first of the year

1904, some 1,5oo tons had been produced.
The Kjellin process produces crucible steel, but uses soft wrought

iron with some pure charcoal pig, and does not attempt the reduction
of the metal from its ores. The cost is stated to be $41.00 per ton.

A new process of Mr. Gustave Gin, uses a resistance furnace,
which dispenses with the use of carbon electrodes, the ore and coke
being disposed in a long channel of small cross-sectional area. This
process has not yet had sufficient trial to demonstrate its capabilities,
but it is noteworthy that its special claims are on the linc of what has
already been achieved, namcly, the production of special steel alloys,
such as ferro-manganese, ferro-chromium, ferro-tungsten and nickel-
steel.

The conclusions which may be drawn from the articles in the
English and American press, point out that the conditions under which
electric smelting may be done profltably are very rare. The ing-ineer-

ing News shows that 131 electric horse-power-days (Of 24 hours) are
required for the production of one ton of iron from a 65 p.c. ore. The
Kerrouse works, France, require 161 electric horse-power.days for
each metric ton (2204 lbs.) of steel produced. In the Iran Age Mr.
Rossi has stated that, the average result of an actual test extending
over ten weeks, was 200 electric horse power-days per ton of metal.

The Iron and Coal Trades Review diwells upon the fact that to
few localities is given the possession of a sufficiently large water power
to smelt 350 tons of iron per day, and compares the first cost figures
of a blast furnace plant with those for an electric plant, putting to the
latter a cost approximately five times greater thar. the former. In
connection with this article, there has appeared a letter to the Editor
of the Iron and Coal Tradtes Review, in which a Canadian gentleman
bas courteously differed with some conclusions reached. In this letter
the statement is made that water powers of So,ooo horse-power are
not rare in Canada, and that some can be developedI "at a capital
cost Of $30 per electric horse-power." The point is perhaps worth
mentioning, that the REvîEw knows of no devel.pment of electricity
by water power, where the capital cost bas been so low as $35 per
electric horse-power.

The power at Shawinigan Falls, Quebec, bas probably been de-
veloped more cheaply than any existent power in Canada, yet the
electrical equipment alone cost $25 per electric horse-power, without
considering any capital cost for dams, penstocks, etc., etc. The La-
chine Rapids power cost in excess of $85 of capital per electric horse-
power developed. The Niagara companies are aIl in excess of the
figures mentioned. The development of a water power upon the large
rivers of Canada is variously estimated by îe engineers of existent
electrical companies at from $5o to $roo per electric horse-power

according to circumstances and conditions; the cost of electrical equip-
ment (Dynamos, switchboards, etc.) is put at from $20 to $25 per
electrical horse-power so that a minimum of $70 Of capital per electric
horse-power developed represents the lowest figure obtained as yet in
this country, for large powers.

Canada is blessed witl huge natural resources, amongst which are
water powers, and the REVIEW sincerely hopes the low figures which
have been given may be reached; yet if they are, beyond the question
of the cost of the neccessary power, arise two other questions which
must be solved before Canada can hope for much from electric smelt-
ing, and these are the costs of assembling ores and fluxes, and the
cost of getting the metallic products to a profitable market.

The report of Dr. Haanel, and his colleagues, on these subjects
will be authentic, and should be authorative. We may expect some
trustworthy figures as to the consumption of electric energy from the
Elect:ician of the Commission, and some reliable data as to the quality
of the ores which have been found specially suitable for the electric
process. Until the report of the Commission is issuîed it vould be
unwise to accept the various statements contained in the articles
referred to as in any sense final.

Electricity in Mines.

The report of the British Committee appointed by the Home
Set retary to inquire into the use of electricity in mines was issued early
in the year, and will be a valuable document to colliery owners and
managers.

The Commission has found that eiectric currents for use in mines
are broadly classified into " continuous " and " alternating," and ob-
serves that the tendency in America is to use continuous current
especially for haulage by locomotives. For generation and transmis-
sion the alternating current is more desirable, but for motors which are
frequently started and stopped, it finds that up to the present time a
continuous current has been the most satisfactory.

It is the opinion of the Commission that electric apparatus which
is properly set up and used presents no such dangerous fèatures as
would justify the prohibition of its use; it fully considers the points of
broken electric lamps with resulting danger of sparks, of winding from
shafts, of electric coal cutters, etc., etc., before forming the conclusions
which the report expresses.

The question of vhat voltage should be employed has been con-
sidered by the Commission which deals with the evidence submitted,
and lias also carefully gone into the matter of what restrictions should
be permitted as to the voltage of the current at the point where the
electricity is to be applied. The report is followed by a lengthy set of
rules which are proposed by the Commission for regulating the use of
electricity. These rules are too long for reproduction, but their general
effect is rather that of instructing or informing the workmen than of
imposing restrictions against the use of the electric current. As a
matter of fact perusal of the report conveys the idea that the Com-
missioners are of the opinion that future legislation on the use of
electricity should be along the lines of rendering such use safe, and
not with a tendency to restrict the application of the electric fluid.

The general treatment of this subject as made in the report sug-
gests the general principles: that the plant should be of good quality
and so placed as to ensure its safety from fire or sudden shocks; that
the plant should be under the charge of competent pers(,,.. whose
work should be periodically supervised ; that ail the apparatus should
be inspected at stated times and tested as to its efficiency and safety;
that wherever and whenever electrical nachinery is used in gaseous
mines, aIl such machinery should be so enclosed as to prevent any gas
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being reached by a spark, should a machine become dirty or deterio-
rated so as to generate sparks.

The Rules proposed by the Commission are, as a wlhole, elemen-
tary, and exceedingly simple of observance to anyone at ail familiar
vith electricity. Rule No. 5 is somewhat extended and governs the

conditions under which low, medium, or high, pressure voltage may be
employed. The Commission lias taken low pressure voltage as not in
excess of 250 volts; medium, permits of any voltage between 250 and
65o; high voltage means any current between 65o and 3ooo volts.
In the section dealing with switches, fuses and cut.outs, ail open type
switches, fuses and cut-outs are prohibited, and in the section dealing
with motors is the rule that the motor must be stopped if the presence
of fire damp is indicated.

CORRESPONDENCE.
011 In Canada.

To THE EnIToa.

SIR:-

The reports of Mr. F. H. Oliphant on the production of petroleum
and natural gas in the United States in 1902, have just been issued by
the United States Geological Survey. These reports constitute every
year parts of the annual reports of Mr. David T. Day on the minerai
resources of the United States, and are, as usual, highly interesting,
even more so this year than usual, as a more detailed account of each
field is given, not only of the fields in the United States, but also of
the foreign fields.

The following important conclusions have impressed themselves
upon me in reading these reports, and they may be of interest to your
readers:-

r. The enormous value of these products in the United States
amounts now, each year, to more than $1oo,ooo,ooo, in their crude
state.

2. The enormous amount ot energy, work and money devoted to
the finding of the pools, or deposits, of petroleum in the United
States, there being an average of over 1,300 vells drilled in every
month.

3. The number of nev districts which become large producers,
the percentage of oil produced by the old fields in comparison with
the total product in the United States, was 62% in 1902, 80°' in 1901,

and 91% in 1900, showing the large productions from new fields.

As Canadians, we can draw very valuable lessons from the above
conclusions which are suggested by Mr. Oliphant's reports; viz.-
from the first we can understand what little conception we have of the
truly enormous value of these wonderful products.

From the second, if we compare the fact that 1,3oo oil or gas
welis are drilled every mont/z in the United States, while in Canada we
do not drill twenty in the same time, we can easily see why our neigh-
bors get valuable oil and gas fields while we do not. The simple
reason of it is that- we do not drill in search of these products, notwith-
standing our heavy duties on oil protecting the Canadian producers.
These producers clamor and agitate for an extraordinary amount of
protection (which is more thani ioo% of the price of crude oil in the
United States,) and yet they do not help the oil consumers, nor eveni
themselves, by doing a reasonable amount of drilling and exploring
for new fields. That these new fields exist in Canada, the third con-
clusion from the valuable reports of Mr. Oliphant clearly shows.
Indeed, many remarkably prolific new fiel- -are being opened up in
the United States in many of the States not before productive, (Ken-
tucky, Tennessee, Leuihiana, Texas, Kansas, Colorado, Wyoming,

California, etc.,) why cannot the saine thing be done in Canada ?
There is absolutely no question-but that it can be done if we only drill
and search for these new fields, as they now do in the United States.

As I have advocated, in several communications to the CANADIAN

MINING INSTITUTE and to the American Institute of Mining Engineers,
and as it is rapidly being admitted now, the origin of oil and of natural
gas is a volcanic one, and therefore:-oil and gas were supplied along
some of the lines of structural weakness, or along some of the frac-
tured zones of the crust of the earth, and new fields are to be found only
along these zones or helt. Many of the fractured zones, or belts, from
which our neighbors derive $ioo,ooo,ooo per year of oil and gas pro-
ducts, extend over into Canada, and if some do not, on the other hand,
entirely new belts are indicated in Canada; therefore, the future of
these indnstries is most promising in our country, but it is evident that
we must drill welis before we can obtain results. Talking and heavy
duties alone will not do it, but well directed drilling operations cer-
tainly will.

Yours very truly,
EUGENE COSTE.

Toronto, Ont., April z9 th, 1904.

The Ore Deposits of Rossland, British Columbia.

By Eî»IUN B. KIRny, E.M.* (Illustrated by four maps.)

The Rossland Mining District began active production in

1894. Its total yield up to January ist, 1904, is 1,620,540 tons of

smelting ore, containing about $26,ooo,ooo gross value, or S6.oo
per ton iii gold, silver and copper.

This tonnage was derived from the following mines

Tonnage.
Le Roi................ ...................... 974,785
W ar Eagle................................... 240,455

Centre Star.................... ............. 229,648
Le Roi No. 2 (Josie and No. i Aline-;)............15,007
Iron Mask.................................... 17,655
Rossland Great Western Nickel Plate............32331
Columbia-Kootenay.... ...................... 79790

Velvet........ .......................... 5,416
Junbo ....... .................... ....... .4 395
G iant........................................ 4,34
I. X . L....................................... 2,900

M iscellaneous.. ............................
Evening Star................................. 1,500

Spitzee........ ............................. 900
Monte Cristo............ ............. ...... 400

W hite Bear...................................302
Homestake....... .. ........................ 140
Virginia......................................100
Portland...................................... 25

1,620,540

Estd. Value...............................S$25 ,816,342
Average................................... $t6.oo

The ore is transported ta the Columbia river over two com-
peting lines of railwvay, and supplies extensive smnelting works at
the towni of Trail and at the towvn of Nortlhport. These towvns,
together with a population of about 6,ooo iii Rosslaind, are thus
supported by the mines.

GEOLOGICAL POSITION.

The geolagicai position of these ore deposits is shown by ïMap
1 , .%,Iich is a slighltly mnodified copy of a map by the Geological

* Papcr rend before the 6tlî. annual meeting of the Caunadian ;Nlning
Institite, Mar i 374.

0wîng to delay of electrotypes, the illuistra-tliîon for this paper could not
be printeci iii tlîs issue ; they wviIl appear iii the Miay' issue.
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Survey of Canada, from studies by Mr. R. G. IcConneil. The

elongated oval area of gabbro is surrounded by a border of vary-

ing width of augite and uralite porphyrites and fine grained green

diabases. The transition from the gabbro to the porphvrites is

not well defined, and they are both from the saie magma. Be-

vond the above border come alternating series of porphyrites, tuffs

and slates, and beyond these are agglomerates.

The basic coarse crystalline and plutonic gabbro thus sur-

rounded bv borders vhich become more acidic and finely crystalline,

and finally pass into volcanic breccia and tuffs, indicates an ancient

volcano centre. The gabbro area is the main plug or neck of lava

crystallized at great depths and exposed by deep erosion. Its

great age is indicated by this erosion and by the numerous altera-

tions in the rock structure and in the rock minerals.
The active mining has been carried on, not within the gabbro

area, but outside of it and in the porphyrites surrounding its west-

ern end. The principal mines are all included in the small group

of claims shown near the edge of the gabbro and located on the

flank of Red Mountain, above the town of Rossland. Map No.

Il is a horizontal section through this group of claims at the ap-

proximate elevation of 3,53o feet above sea level. It shows the

structure details exposed by the workings of the Le Roi, Centre

Star, War Elagle, Josie, Nuiber One and Iron Mask mines.

These mines aggregate some 20 miles of total workings, and the

principal depths attained are those of the War Eagle, 1,615 feet

measured on the vein ; the Le Roi, 1,361 feet, and the Centre

Star, 1,289 feet.

On the wvest of these claims there is a belt of fine grained

eruptives, probably porphyrites, which are ii a schistose condition;

having been so plated by pressure as to frequently resemble shale.

COUNTRY ROCK OF MINES.

Within the area of the claims the prevailing rock is evidently

all from the same magma, but shows innumerable variations in

rate of cooling and degree of metamorphism. It is mainly com-

posed of plagioclase feldspars and pyroxene, generally in about

equal proportions, but towards the gabbro area, bodies of pure

pyroxenite are occasionally encountered. There is usually a small

proportion of orthoclase feldspar and sometimes hornblende, and

some observers have noted the fact that these appear more fre-

quently towards the wvest. The rock appears to be holocrystalline

and more or less porphyritic. The crystals may be either micros-

copic or as large as, say, five mm. while one or two mm. is a

common limit. The feldspars are more or less altered to a turbid or

porcelain-like appearance, while the pyroxenes are partially trans-

formed to fibrous minerals of the uralite group. In strongly altered

places, and especially within the veins, the rock is frequently

colored brown from microscopic crystals of secondary biotite.

Although varying considerably in different places, specimens

of this rock have generally been determined by microscopical ob-

servers as augite porphyrite, and it certainly belongs to the gabbro

group, differing from the central area mainly in relative time and

rate of cooling. Broadly speaking, the size of crystals tends to

increase towards that area, and coarse crystalline masses are more

frequently encountered, while in the other direction the structure

becomes more fine grained.

DIKES.

This country rock is cut by innumerable dikes vhich require

detailed comparison and determination by the microscope. Gener-

ally speaking, they appear to be either mica traps, (perhaps

kersantites) or altered basalts (perhaps melaphyre). The latter

are often greatly decomposed.

The general direction of the parallel fractures has been north

10 w. with dips, which are either vertical or very steep, to the east.

Their detailed fluctuations in strike and dip and the way in which

they branch, unite and re-branch are clearly shown by the map.

As explained hereafter, they probably belong to at least two

periods, one before and the other after the ore deposition. Occa-

sional belts of special crystallization in the counntry rock indicate

dikes of an earlier date, wvhich have since become cemented with

the countrv rock and jointed to correspond vith it. These have

not been mapped.

THE VEINS.

These are shear zone fissures consisting of a series of parallel

platings of the rock produced by shearing under high compression.

In the Centre Star-Le Roi vein, in which the shear zone is most

typically develoyed, this series of platings is 20 to 40 feet wide

and dips about 70' to the northwest. The Josie vein is parallel;

but the Centre Star north vein, the Var Eagle and Iron Mask

veins are branches from the Centre Star-Le Roi vein. Their posi-

tions and dips are shown upon the maps.

The ore consists of country rock more or less replaced or im-

pregnated by pyrrhotite, accompanied in places by small propor-

tions of chalcopyrite, pyrite, arsenopyrite and quartz. The pyrr-

hotite when it occurs by itself, even in solid masses carries, but little

gold, say, from $o.50 to $3.oo per ton. The chalcopyrite is the

principal carrier of gold, and ore of commercial value occurs only

in those localities where chalcopyrite, pyrite and arsenopyrite have

been deposited with the pyrrhotite. The manner in which these

minerals occur within the interstices of the pyrrhotite, and the fact

that continuous masses of pyrrhotite ore are impregnated in some

places and barren in others, proves the later deposition of these

valuable minerals. They have been introduced after most of the

pyrrhotite was in place, although occasional occurrences of chal-

copyrite and pyrrhotite in quartz point to the possibility of some

contemporaneous deposition. The change from one deposition to

another was probably gradual. A small proportion of the gold in

the ore is native in the form of small grains and scales. The fact

that oxidation extends only a few feet below the surface, while the

proportion of metallics seems to average much the same even in

ore shipments from the lower levels, suggests original deposition

in this form. No data have been collected, however, to indicate

whether it was contemporaneous with the pyrrhotite formation.

The average proportions of gold, silver, copper and total sul-

phides in a grade of, say, $15.oo full assay value are as follows:-

Average Centre Average War
Star Ore. Eagle Ore,

Representing
also ore of

Nuinber One,
Josie-Le Roi.

Gold, (oz.)....................o... 0.59 0.505

Silver, (oz.)...................... .0.43 1.0

Copper, (%)..... .... 1.12 1.78

Sulphide Minerals, (i %,)........ 25.0 22.5

In various places the pyrrhotite seems to be accompanied by

a little nickel and cobalt. Specimen analyses ranging from 0. 13
to o.65 nickel, and from a trace to o.59% cobalt.

FAULTS.

These have an average direction which corresponds to the

dike system, with dips ranging from vertical to 5o° easterly. Out

of the great number of fractures studied and surveyed only the

principal faults have been plotted, i.e., those fractures which

appear to have affected the veins by well defined displacements or

by acting as barriers to mineral solutions. The map gives only a
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partial idea of the uiay the main faults branch in strike and in dip,
and of the nuaierous minor interlacing fractures which connect
theni. In certain localities it will be scen that the ground is hope-
lessly shattered.

The faults are frequently not plainly marked, having no clay
filling, vind at most only a small thickness of conminuted material.
They frequently consist of a zone or series of close fractures, sonie
of whiclh are better niarked than the others, and these fracture
planes often interweave in such a manner that local measurenients
of their strike and dip are deceptive, and these can be determined
only by comparison with other workings. As a general rie, the
faults appear to have been too tightly compressed to give access
to mineral solutions, and those existing during the deposition
period have therefore tended to act as barriers to the flow of these
solutions.

Since individual faults often cross dikes at sharp angles in
strike and in dip, a fault frequently breaks along a dike for con-
si(lerable distances. Hlence in many cases of vein displacenent it
is impossible to say how much of the total amount has been due
to the dike fracture, and how much to subsequent fault fractures
accompanying it. In most cases where dikes are not accom-
panied by plainly marked fracture planes the displacement is so
snall as to indicate that the fault system, and not the dike, has pro-
bably been responsible for most of the shifting.

The sharp angles at which the faults cut the War Eagle vein
have tended to produce overlaps of the vein, which is nost clearly
disclosed in the case of fault (K) on upper levels.

The Josie and Centre Star-Le Roi vein, being crossed more
squarely by the fault system, afford the best indications of its
effects. The Josie dike, or more probably an undetermined fault
accompanying this dike, have caused a displacement, which is indi-
cated in the Josie and Number One to be a north throw going east.
Proceeding east from fault to fault ther are found to have the sanie
throw up the faults (1 and J) at the junction of the Le Roi-Centre
Star territorv, after which the steps occur in the other direction,
with a throw to the south. On reaching fault (Q) a north throw
is again encountered, and the steps to fault (T) are then south,
north, north. The large scale reversal often stopping in both
directions from faults (I and J) indicates a lifting of the blocks
from this centre, the possibility of which is borne out by various
connections of the fractures between faults (H) and (K), indicated
in lower workings. As explained hereafter, much of the faulting
occurred after the ore deposition and also at a later date than the
dike formation.

DISTRIB'TION OF ORE AND ORE SHOOTS.

The pyrrhotite mineralization has been very abundantly dis-
tributed through the larger veins, but the secondary disposition of

gold and copper bearing minerals lias been more localized, occurr-
ing in the more favorable places. The bodies of valuable ore thus
found are sonetimes lenses, tapering out at the edges, and sonie-
times blocks terminating against fauits or dikes. These ore bodies
are found distributed within more limîited portions of the vein area,
which in the practical sense thus constitute the ore shoots, and
indicate those portions of the area to which the gold and copper
bearing solutions had the best access. The shoots are upon a
large scale and of such irregular form that their shape and limits
have beein developed very slowly, and the largest and best defined
up to the present date are those of the War Eagle, Centre Star
and Le Roi mines.

The Var Eagle shoot lias a dimension of 300 to 450 feet

along thb vein, and an almost perpendicular trend upon its plane.

It is so located that its median line roughly coincides with the
Une of the main shaft.

The Centre Star main shoot is located in the space between
the shaft and the Le Roi end line, and appears to have a dimension

of 300 to 500 feet along the vein, with a steep trend to the east.
The Centre Star east ore shoot is several hundred feet east of the
shaft, but lias not yet been sufficiently developed to determine its
length along the vein or its trend, although the latter now appears
to be either perpendicular or very steep towards the east.

The Le Roi ore shoot on the 350 foot level stands near the
east end of the claini, as shown in the map, and descends perpen-
dicularly, then assuming a westward trend. A little below the
plane of the map it stretches out so as to include the entire dis-
tance between the Josie dike and fault (i), as illustrated by Map
111 of the Le Roi 700 foot level. The structure of the shoots and
of the pay ore bodies within these shoots everywhere points to the
conclusion that their location and shape are due entirely to the
accidental conditions directing the upward flov of the mineral
bearing solutions.

The marked difference between the proportions of gold, silver
and copper in the Centre Star ore shoots and those of the other
mines suggests that the solutions in the Centre Star came fron a
different region than those which furnished the other deposits.
The fact that the Centre Star was soniewhat nearer to the volcanic
centre than the others, and that its ore shoots trend in that direc-
tion, may account for this.

These shear zone fissures, more or less shattered by repeated
movements, have afforded permeable channels for the ascending
mineral solutions, which have penetrated and decomposed the
country rock, replacing its rock minerals wholly or partially by
metallic minerais. In places the entire width of the shear zone
lias thus been transformed into ore, while in other places the min-
eralization lias been narrow. The solutions have frequently jumped
across fron one set of plating fissures to another, shifting the pay
streak from the hanging to the foot side, or to interniediate posit-
ions, as the case nay be. In the Centre Star-Le Roi vein the
foot vall fissure is the one vhich is the most regular and distinct,
and is narked bv a vein of small interlacing calcite seanis, which
lias been found a very reliable indicator of the position of the vein.
As a rule the heaviest ore deposition lias taken place near this foot
wall, and inineralization extends to irregular distances on the
hanging side, gradually fading into the counu -rock. In the Var
Eagle vein the hanging ivall is generally the most distinct and best
mineralized, with irregular extension into the foot wall side.

While many of the dikes and faults nerely occasion smali
displacements, with no effect upon the mineralization, a number of
them evidently occurred before this mineralization was begun, or
at least before its conpletion, and acting as partial barriers to the
flow have so deflected the solutions as to greatly increase the de-
position on one side, although they have not themselves been
mineralized. Map IV of a portion of the War Eagle 6th level
illustrates the way in whicli solutions rising through the fractured
ground, caused by a fork in the vein, have been stopped by a
large dike, and were so deflected and accumulated in rising along
its under side as to produce exceptionally large and rici ore
bodies. In the Josie vein the Tramway dike lias in a similar way
produced the Annie ore shoot below the plane of the map, and the
Josie dike has liad the same effect upon the Le Roi and Black
Bear veins (sec Map III). In both these veins the solution to-
wards the west end scem to have been more or less confined to
the space between the josie dike and the partial barrier afforded
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by fault (D). Between (D & E) the ore bodies are smaller and
less frequent. The principal channel for solutions lias been be-
tween faults (E) and (1), where large masses of ore have formed,
reaching wiidths of roo feet up against fault (E). The saine
phenomena are repeated throughout the Centre Star ground, as
exhibited by Map 11, which everywhere shows the tendency of
such mechanical barriers to deflect or accumulate the solutions.
In the Centre Star it will be noticed that the principal chaniel has
been that portion of the vein between fault (K) and fault (Q).
Fault (K), however, notwitlistanding its large displacement, lias
for some reason been an imperfect barrier. In the lower levels
leavy deposition lias occurred on both sides of it, while on the
second level, shown on the map, it lias been mainly on the east
side, and, at this horizon, is also accompanied by a deposition of
ore along the plane of the fault. This is rather exceptional, and
in fact is the most clearly marked case of deposition within fault
planes. In the few other instances there is some doubt as to
whether the material is not dragged ore or an original vein. As a
rule, the faults do not appear to have been ,ery accessible to the
solutions.

The numerous instances of displacements by faults and dikes
where the severed portions of the vein on each side are alike, prove
that some of the dikes and some of the faulting occurreci after the
ore formation. If the dikes were studied in detail and classified
they would probably be found to belong to two or more different
periods, some of which were later than the deposits. As to faults,
the facts observed accord fully witlh what is known of dynamic
action during the long period while volcanic activity is expiring.
Slhocks and movements occur repeatedly at increasing intervals.
Early fractures would afford planes of weakness which would not
only be kept open by the repeated movements but would be
multiplied and extended by branches and interlacing fissures.
Such action probably continued long after the ore deposition and
also after the dike formation, since these are found to be cut by
faults.

It is very notic( able that the later sclutions introducing the

gold and copper b. aring minerals with quartz have as a rule
followed the pyrrhotite deposition, and do not seeni to have sought
or found new permeable channels in the rock where these minerais
might deposit by themselves. On the contrary, they seem to have
been unmistakeably restricted to the ground already impregnated
with pyrrhotite, and the greatest enrichment lias as a rule occurred
where the previous pyrrhotite deposition was mest extensive.

There seems no reason to believe that the pyrrhotite had
chemically any more influence on the subsequent deposition than
ordinary country rock would have. It may have been that the
friable pyrrhotite ore presented such local weaknesses as to be-
come especially shattered by subsequent movements, and thus
afforded the most permeable channels. What probably occured,
however, was that there was one continuous flow which gradually
changed in chemical contents and conditions of deposition. The
altered solutions at the time of the secondary deposition merely
followed the channels of flow which were already established,
possibly modified more or less by a refracture or brecciation of the
pyrrhotite ore.

coNcLUsIoNs.
The conclusions derived from a study of these deposits are as

follows :-
(i) The pyrrhotite was deposited from aqueous minerai

solutions ascending througli the more fractured and permeable
portions of the shear zone fissures.

(2) The gold bearing chalcopyrite, pyrite and arsenopyrite
vith quartz were deposited later froni the sanie flow rising within

the same channels but restricted to those portions of the chiannels
which still remained unfilled, or which were re-,îpened by further
fracturing of the friable pyrrhotite ore.

(3) The main faults and some of the dikes existed before the
formation of pyrrhotite began, or at least before its principal
deposition.

(4) Their intersections with the shear zones made barriers
which more or less directed the flow, accumulated the solutions,
and determined the position of the main ore bodies.

(5) After the ore formation more dikes appeared. Faulting
was repeated interniittently, continuing probably up to recent
timies, and the early fractures were kept alive.

The writer is well aware that the origin of pyrrhotite is still
in dispute by eminent authorities, but believes that a study of the
Rossland deposits must remove any remaining uncertainties as to
this question. Ail observations, from the occurrences of the
pyrrhotite as minerai replacements, veinlets and films in the rock
to the efTect of dikes and fractures ini massing its formation, point
to deposition froni minerai solutions. In these deposits at least,
it is impossible to even corsider "direct igneous origin" or "mag-
matic segration," and no evidence lias been found to suggest any
difference between their origin and that of ore deposits of pyrites
or other minerals whose genesis is now establislhed.

The evidence does show, however, that the conditions neces-
sary for pyrrhotite deposition prevailed at an earlier tiie thlan
those required for chalcopyrite, pyrite, arsenopyrite and quartz.
It is well understood that during the period while heated waters
are ascending in the vicinity of cooling eruptive masses the clieni-
ical contents of the solution slowly change, and so do the con-
ditions of deposition. For the same flow to first yield pyrrhotite,
and then so alter as to produce the other mnerals, i. no more
exceptional than the well-known excessive deposition in veins of
the more conimon minerals. It may be that the only difference
between thieir origin and that of pyrrhotite is that the latter re-
quires exceptional depth, leat and pressure. The heat would be

greatest during the earlier stages of circulation, and the great
erosion noted by the Geological Survey indicates the prevalence of
unusual depth and pressure at the time.

EFFECT OF STRUCTURE' UPON Mi'IN'G NIETHODS.

Map II illustrates the peculiar difficulties presented to ex-
ploration work withini an ancient volcano. Every dike and every
zone of fissures constituting a fault creates a gap or blank in the
formation and to these are added the gaps due to vein displace-
ment. Systematic cross cutting aided by diamond drilling is
necessar:y on account of these displacements, vein-branching, the
variations of vein thickness and the shifting of ore from one set of
planes to another. If carelessly placed a cross cut or drill hole
encounters so many of these blanks as to afford no information, or
what is worse, indecisive results. It is very difficult to make such
work efficient, and it calls for every resource of care and skill.

In the War Eagle and Centre Star mines structure details are
carefully kept up, and it is endeavored, so far as possible to make
cross cutting effective, to avoid work in belts ofdike sys-
tems or belts of shattered ground, and to direct the principal
explorations to the main channels of flow.
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Acid Making From Pyrrhotite.

By ERNsT A. SJOSTET, Sault Ste Maric, Ont.

Attempts at ising pyrrhotite (monosulphide of iron, Fe, S,)
inîstead of brimstone or pyrite (bisulphide of iron, Fe S2 ) for acid
making have often been made. but the same having repeatedly
ended in failure and disappointments, they fnally cone to bc con-
sidered as useless end foolhardy undertakings ; and sone engineers
and professional men have even gone so sar as to publicly pro-
nounce it an iipossibility, as will be seen froni the following
qutitation:

" One of the miost serious errors ever perpetrated in the ia..-
uîfa:ture of acid fron pvrites is the atttenmpted employmîent of
13 rrhotite for pyrite. Aside froni the greatly lessened proportion
of !4ulphur, 36, <is ag.rinst 53,, the pyrrhotite vill not even yield
freely what sulphîur it contains, but crusts n ith oxide of iron, turns
black, and is soon extinguished when treated in an ordinary pyrite
kiln. It seems scarcely possible that extensive vorks for the
manufacture of -icid should have been erected, their supply being
entirely derived from a deposit of the valueless monosulphide, but
such has been the case in more than one instance, and will con-
tinue to be so in enterprises conducted without skilled direction."

Vhen, therefore, a few years ago the probleni was presented
to us of treating the Sudbury pyrrhotite so as to recover not only
the nicke:, cobalt and copper present, but to utilize its sulphur
and iron contents as well, no sympathetic co-operation was to be
expected, and open criticisim% was heard froni manîy quarters. It
is with a feeling of no small anoîunt of satisfaction, therefore, that
ve are now able to announce that the question of economically

using the suilphur froni said ore has been solved ; and take pleasure
ini herewith presenting such information and data as will prove to
the engineering fraternity the value of the work done, anid the im-

portance of the resuilts obtained.
THE PROnLEM.

The Sudbury pyrrhotite, as shipped for smîelting purposes
averages about i5-20/ suiphur, 1-3/ nickel and .5-2" copper,

the balance being made up of a corresponding percentage of iron and
gangue. Realizing the impracticability of using such low grade
ore for the purpx ses set forth, the first step taken was in the
direction of concentn 'ting it. 'hie pyrrhotite being easily distin-
guislhed by its pale coior froni the deep yellow chalcopyrite, the
separation of the sane from the copper ore and the gangue was
readily accomplished in the rock house, at the crusher and on the
sorting table ; and in this separation we obtained two workable
grades of ore, ane hign in copper and gangue and low in sulphur,
designed for the ordinary mlatte smelting process, and the other,
low in copper and gangue but high in sulphur and nickel, intended
for the acid plant. This latter grade usually averages about 28/
suIphur, 3/ nickel, -5/ copper and o0% iron,

The plan proposed for utilizing the sulphur in this ore was to
roast the pyrrhotite in a closed furnace, vitlh the recovery of the
resulting sulphur dioxide gas, which, after having been cleaned
and cooled, was to be used for the following purposes

* Paper presented at the sixth annual meeting of the Cantidian Mining
Institute, March, 1904.

1. In the manufacture of a " bisulphite liquor," of a character
suitable for, and to be tsed in, the sulphite pulp industry.

2. li the manufacture of liquid sulphurous ~nhydride, intended
as a reserve supply for the sulphite mill in ca: of any stoppage
or interruption at the roasting plant, or wlien the pulp mill would
call for more or a stronger gas than that furnished by the roasters
in operation ; also intended as a separate comnòrcial product to
be disposed of for the purpose of refrigeration, ice making, sugar
refining, bleaching, disinfecting, etc.

3. lin the manufacture of sulphuric acid-5o°B, 66°B and 98/
strong-for the great market open to such an industry, covering
an extensive field from fertilizers to gold mining, and including

manufacturers of fertilizers and soda water, oil refiners, dyers,
furriers, cotton bleachers, brewers and galv.iizers ; and also for
the rubber and bat trade, the woolen and %vire mill ; the nitro-
glycerine and dynamite manufacturers.

TIIE ROASTING PLANT.

The question of greatest importance at this stage, conse-
quently, was to find a mothod or roasting system by means of
which a clean and sufficiently strong gas could be obtained at
snallest cost. Roasting experiments were, therefore, carried out
in a systemîatic nianner in shaft and reverbatory furnaces ; and the
first conclusion reached %%as that the ore, in order to be success-
fully treated, must be crushed to a powder. It now happened
that at this time the Herreschoff roaster for treating pyrite fines
was brouglht to public attention, and receiving soie encourage,
ment froni the designer as to the feasibility of this furnace accom-
plishing the desired aim (a dead roasting of the ere without any

auxiliary heat), ane of these roasters was purchased and erected at
this place for trial purposes. .Ja spite of every effort, and after a
long series of tests, however, we found that this roaster, as con-
structed, would nlot answer our purpose-the roasting heat not

being maintained by the combustion of the sulphur in the ore, and
the gas produced being too diluted. The niany excellent points
enibodied in this type of roaster being fully appreciated, attempts
were at first made simply to improve on the weak points as applied
to our special problem, but gradually a somewhat different type
was evolved, containing sonie important changes, thanks to which
the probleni vas eventually solved. These modifications consist
of (r) a minimizing iof the heat of radiation, (2) the application to
best advantage of theý roasting heat generated, (3) the exclusion
as far as possible of an excess of air over and above that required

for the oxidation of the sulphur in the ore, and (4) the application
of an auxiliary source of heat, in case of need. And the special

features enbodied in the new roaster are the following

i. 'Tie conibination of fonr single fur,,aces in one battery,
disposed equidistant fromn a conmaii centre.

2. A miiimum distance betwecn the floor and roof arches of

the roasting chanbers, made possible by the construction of the

arm, and the manner in which it is secured to the centre shaft (it

being secured in poastion by a horizontal motion and a quarter

turn).

A round rabble arm, with a perfectly secure locking de-
vice having both ends closed so as to prevent any inîflov of air
fron the centre shaft to roasting chamber ; the air of combustion
being admitted througli special pipes, provided with valves for a
perfect control of the sane.

4. Separate muîuffle chiambers for the application of an auxiliary
heat, and having no connection witlh the roasting chanbers, the
One under the bottom learth being a combustion chiamber, and
those under the second and top hearths being hcating chnmbers,



THE CANADIAN MINING REVIEW. 65

througlh which the combustibles of the extraneous fuel pass fron
the combustion chamber, and thus utilized Io advantage in hcating
the corresponding roasting floors.

5. -A screw device for feeding the ore froni the hopper to the
roaster, the sane being propelled by imans of an endless chain
froi the main driving shaft.

This roaster is shown in Figs. i and 2. Fig. i presents a
battery of four furnaces in horizontal cross section on broken Unes,
i--, i'-' and 2 2 on fig. 2, showing the combustion
chambers a5, the lower and upper heating chanbers a4 and al,
and the lower or discharging hearth A 5; fig. 2, shows a sectional
elevation of the battery on lines 3-- 3, on fig 1, througli the
central columns of the furnaces, one side shown with the rabbles
and one without. Ai-A 5 are five straight arched learths, and
a', a4 and a" the combustion and heating chambers. The flow of
the fuel gas and combustibles is indicated by arrows. The gas or
oil, entering froni main F3 , through branch F3 and a suitable
burner into the combustion chanber at F and Fi, strikes the hot
baffle walls and is readily ignited, passes through the chamber
and reaches the flue D, whdin leads to the heating chanber a4
over the lower roasting hearth. This chamber also being pro-
vided with a baffle wall E, which extends to and surrounds centre
shaft i, separating the gas inlet from its outlet, the combustibles
are compelled to make a full turn here before passing out and up
througlh the upper sec'on or chimney flue D to lieating chamber
ai. Here it makes a similar circuit before finally passing out
through the last section of D and flue Di, to stack K, whicli is in
common to the whole battery of four roasters. F4 and F5 are
peep holes, for inspecting the leat and the combustion in the licat-
ing chambers. G is an air receiver (" hot blast") in the centre of
the batterv into which the air of combustion is introduced under
pressure and heated from the brick walls with which it is sur-
rounded, and thence carried through blast pipes 132 to burner at
F. The ore finely crushed is introduced through an opening in
the top of roof A of the upper roasting chamber to the hearth Ai,
by feed tube n, provided with an automatic screw charging device

il. Owing to the bottom heat furnislhed by the heating chaniber
aL, the ore is soon dried and is now noved towards the circum-
ference by the tceth of arns L, fastened to the revolving centre
shaft I, and finally drops down on learth A2 through rim dis-
charges a o i. The armis of this learth, having their teethi placed
in opposite directions to those in hiearth ai, now cause the ore to
move towards the centre, and discharges it through centre open-
inîgs ao2 on hearth a-, and the ore is thereupon mîoved towards
the circumference, drops through ao3, on the shelf a., is then
moved towards the centre and discharged on shelf a5, and inalltY
through ao5, and spout ao6 in the ore conveyor. O are pipes ad-
mîitting and controlling the air supply for the roasting of the ore,
and M i, a cast iron pipe leading from the top oi arch A Lf each
roaster and througli whiih the sulphurous gases pass out from
the roaster to the main gas flue.

Four of these batteries of kilns-16 units-have been built,
with a total capacity of treating forty tons of ore per day; also a
crushing plant lias been installed, consisting of one 24" x 15" jaw
crusher, two 36" rolls and two revd1ing screens of No. 16 mesh,
with a capacity of pulverizing about 8o tons of ore per shift of îo
hours ; also two Dellwik-Fleisclier No. 4 water gas generators,
caich haing a capacity of producing 20,000 cubic feet of water gas
per hour, or iith a total capacity of about 8oo,ooo cubic feet per
day; also an electric installation of three 95 h.p. General Electric
motors for supplying the required power.

THE ROASTING GAS.

At first water gas vas used as an axiliary fuel, but by gradu-
ally improving the -letails of the roasters and gaining in experience
we finally succeecs.d in doing vithout it, and since tlien have
roasted our pyrrhotite withiout any extraneous fuel (even at tinies
whîen the sulphur in the ore averaged bu 2o to 5;, producing a
gras of sufficient strength 6-io/ SO), for making bisulphitc liquor
ain-J liquid SO 2 ; also a fairly well roasted ire, running as low as
2:>ý to 7:A S wien admitting a .iberal amount of air and obtain-
ing a weak gas, but generally from i% to 3y S wh jroducing a

good gas.
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A glance at lthe chemnical renctions taking place in burning
sulphtur and in roasting iron sulphides will assist in forming an
intelligent idea of the maximum strengtli of gas obtainable, as well
as of the efliciency and significance of a io" SO 2 gas front pyrr-
hotite.

When burning sulphur : Si 20= S 2 , i.e., all the O com-
bines with the S to form SO.. \Vlen burning pyrite : 2 Fe S. X i i
O =Fe 0 3 -f4 SO ; i.e., 8 parts of O out of 1 1 unite witl S to
forni SO.. When burning pyrrhotite : Fec S7 +23 =3 Fe2 03
-i 7 SO 2 ; i.e., 14 parts of O out Of 23 unite vith S to form SO2.
Wlien burning pyrrhotite : 2 FeSi 7 0 = Fe2 O +- 2 SO, ; i.e., 4
parts of O out of 7 unite with S to forni SO. Thie roastingbeing
accomplislted by means of air instead of undiluted oxygen, (con-
taining 2 i' 0, by volume), we readily find that the highest theo-
retical percentages of SO 2 obtainable are the following :-when
burning su.lphur, S: 21 x 2 - 2 =21/ SO max. When burning
pyrite, FeS. : 21 x S÷' 1 1 = 15-27 SO, max ; wlien burning pyrr-
hotite, Fe, S- : 21 x 14 + 23 =12.78 SO, Max . when burning
pyrrhotite, FeS : 21 X 4 ÷ 7 = 12.00 SO, max.

The annexed tables fromt our daily records of two weeks run
in February last., during which tine we used pyrrhotite only (and
that of at inferior grade) w ill furnishi exact data of results obtained
under sucli circunstances.

Composition of ore used, average sanple taken froi eaci
40 ton lot.

a b c d e Average

18nsol....... ......... 24.74 292o 24.95 2.03 6.o .2.
Suilphur... ............... 26.30 23 .Si 24.67 27.60 29.90 24.46

Roasting Results, (average of tests made eaci hour).

February................. 1-12 13.4 15-16 17-8 1 9-20 2 -22 23-24

Strength ofGas, S....S60 8..0 7.90 7.90 7.40 7.60 7.70
R aied Fine, % S........ s.66 i.S6 2.04 2.541 9.78 I 0.95 1 :.86

During these two weeks we treated 210 tons of pyrrhotite,
conttainting 1 1 , 1 12 lbs. Of sulphur, and recovered 191,917 Ibs.

SO2, thus obtaining an efficiency of 867. The average working
cost, exclusive of lieating and lighting the building, amounted to
$1.86 per ton of ore treated, distributed as follows :-

Labor........... Si. 12 Crushing.......... .50
Powe............ .24 Roasting.......... .75
Repairs and sund.. .50 Sup. rep. and sund.. .61

$1.86 $.86

If to this amount we add depreciation of plant (say 14 cents
per ton), the cost of the raw ore (say $5.oo per ton) and the cost
of briquetting the fies (say 75 cents per ton), and then subtract

.the value of the briquetted ferro-nickel ore, (which we will assume
to be equal to that of the unroasted ore, or $5.oo per ton), we
obtain a total Of $2.75 as the cost of 914 Ibs. SO, equal toa rate
of $6.oo per ton of SO, gas recovered, corresponding to Si2.oo
per net ton, or $13.44 per gross ton, sulphur.

It may be well to state here that at first no other raw material
than pyrrhotite was used for the acid making, but some valuable
deposits of pyrite having been discovered in close proximity to the
cotpany 's iron mine, it wvas decided to o. some of it at times
w-hen treating a low grade pyrrhotite, or wlen an extra supply of
gas would be required. During the last half year's run a fei:
hundred tons of brimstone were also used, on account of shortage
of both pyrrhotite and pyrite from the mines-(caused by the coin-
pany's financial condition at that time). Altogether io,ooo tons
of pyrrhotite and 3,ooo tons of pyrite have been roasted in these
kilns, and 375 tons of brinstone used as raw material at our acid
plant up to the present time.

THE BISULIIHITE LIQUORS.

Tilghmnian, in lis patent inv'olving the use of sulphur dioxide
in reducing vWood to pulp, states tlat his invention consists of a
process of treating vegetable substances, containing fibres, with a
solution of sulphur dioxide in water, cither with or without the
addition of sulphites, leating the same under pressure in a closed
vessel to a temperature sufficient to cause it to dissolve the
intercellular incrusting or cementing constituents, leaving the
undissolved product in a fibrous state, suitable for the manufacture
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of paper pulp etc. Owing to the snaller absorption of the sulphur

dioxide by water, than by a watery solution of metallic oxides, such

as soda, lime or magnesia, the practice in pulp making is there-

fore to make use of such solutions in different ways--the system

in use here being what is called the "l tower system." This con-

sists of a battery of high towers filled with a coarsely broken

dolomitic limestone, through which runs a spray of cold water,

while the roasting gas is forced up through the tower, meeting the

weak lime solution thus formed, and is absorbed by the saie,
foriing monosulphite of lime (CaSO 3 ) and magnesia ; and upon

the neutralization of the lime by the gas, the water absorbs free

SO.., forming an acid solution (H20S3) which again dissolves
soie of the line and magnesia sait, resulting in the formation of
a solution of monosulphite of lime and iagnesia M free sulphur-

ous acid (H 2SOî)--the so called "bisulphite liquors." The
desired strength of this solution is about 4 total SO 2 and I/
lime (5.5°B); and our experience here has taught us that for
economically obtaining such a liquor a minimum of 5, SOý in the
roasting gas is required.

T'lhe gradual progress and impro enent made in our work in
this department will best be seen front our flrst year's record
hereby presented.

Tons SO.
made.

Tons SO Av. Strengtli Efficiency of
recovered. ofgas,% SO: recovery.

ja:nuary .............. 228 163 5.9 71.4
February ..... ....... 208 107 4.7 5i.43Marclh................ :22 65 i.3 74 9
April................. 249 173 4.7 69.3Alay ................. 197 125 4.1 63.2
Junie .................. 25o 163 5.0 65.6
july .................. 265 125 4.6 60.3

ugut... ....... ,... 265 s7 5. 44.3
September ............ 25 205 6.6 78.8
October . .. ........ 241 205 6.7 85.3
Novenber............ .. 252 221 S.I 87.0
December ............ 2.6o 255 12.6 97.0

This table also shows that froni January to July inclusive the
gas supply was constant but weak, and the absorption not sufficient

(66/) ; also that during July and August, when the weather was

wvarmi, the effilciency waLs stili more unsatisfactory, being only 52
but that, after the installation of a larger cooler in August, a great
improvement in the absorption was had, September showing

71.8/ and October 85.3,. efliciency ; and finally that in December,
when using part pyrite, a mnuch stronger gas was obtained, and
also (owing to the low average temperature (38'l) of the absorp-
tion and cooling water during this month), a nearly theoretical
recovery af the gas -97, efliciency. Later on, after having made
further improvements at the roasting and the absorption plant, we
succeeded in producing an 8 SO. gas from pyrrhotite with less
than 25 sulphur (as previously shown), and found subsequently
no difliculty in making a gas of 8 -io, SO., contents fromlî a rich

(30 S) pyrrhotite, and in obtaining a recovery efliciencv of

70 -Sa,
THi 1.tQUID sO- PLANT.

The principle underlying the liquifaction of diluted sulphur
dioxide gas is quite simple, consisting ierely in the absorption of
the SO: by water (thereby separating il froni the nitrogen and
oxygen and other gases with which it is diluted), heating the acid
solution obtained, so as to evaporate off the SO2, dehydrating this
acid g-as, and compressing and cooling the dried gas. In practice,
however, many difficulties present themselves for an economical
solution of the problem, caused principally by the low degree of
solubility of the gas in water of high temperature, and the poor
absorption of a very dilute gas. The annexed table shows somie
of the values regarding the SO.-gaseous and liquid-at different

temperatures

ITemperatuîre. Vol SO, SQ in :a Sp. gr. of !>ressure
- soluble in saturated the waterv o ah.

of° t vol. 11,0 solution soluitiosi of I Q

go 14 8.00
o 32 79 8 18.58 .53
a 4 67.5 86.19 î.o6: î.80

go 50 56.6 13.93 , .059 8.26
:5 59 47.3 :8.92 1.054 2.70
,o 68 39.4 10.r3 .042 3.24
0 S6 23.4 1.024 4.12

60 140 80
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The'above figures are correct only wlen dealing with aoo/
gas as the solubility of the diluted gas is much smaller. For
instance :A ao -12 volume SO, in the roasting gas will, at or-
dinary. tem perature give a max. absorption of only 27 SO,, instead
of the to, -S, , shown at temperatures between 10-20 'C.

he requisites for an economical liquefaction, therefore, are as
tollows :

i. A strong gts, and gas flues free fromi leakage.
2. An effective cooling and cleaning systenm.

3. Cold water for absorption and cooling.

4. Large absorption towers.
j. An econonical heating exchangi.e (counter current) system.
6. Cheap fuel and economical leating and concentrating

systems.

7. Ample compressor capacity.
Ail the above points have been carefully studied and applied

in our liquefaction plant, the geieral arrangement of which is
shown by' the annexed sketch Fig. 3.

The roasting gas from furnace A rises to gas main a, and is
fron there drawn off by means of a lead lined fan D, through a
cooler B, and spray tower C, and then forced thrugh absorption

tower E, whîere it meets a shower of vater, by which it is absorbed,
leaving the nitrogen, xygen, and othier gasCs ho escape at c.
The acid solution leaves the tower at e. and runs by gravity

throuagh pre-heater F, overflowing througlh pipe f, into leating
pan G, where it obtains its final tenperature for driving off the

SO2 contents, and fron which the hot spent liquor ruis through

pipe f back to the pre-heater. li this apparatus. built on the

counter current and heat exchange principle, the outflowing spenît

liquors give up their leat to the ianflowing cool acid solution.

Whaen brought lear boiling point, the solution gives up i•s S0.,

vhichî then, together with sone steam, rises up throughl the gas

out-take g, to condenser H, where ilost of the vapor is precilî.ted,
anud then to the delvdratinîg tower 1, where its last trace of
inoîsture is absorbed by the strong sulpluric acid eantering the

tower throtugh pipe K. This acid, ou being diluted by the ab-

sorbed water, mus by gravity through pipe i' to acid pan J, vhere

it is evaporated and concentrated to full strength, and run off

througlh j into acid eggs K, from which it is again forced through

k back to the dehydrating tower. The now pure and dry SO 2 gas

passes througlh suction pipe i to conpressor L, wlere it is sub-

jected to the required pressure ; is then cooled and liquified during

its passage through discharge pipe 1 and cooler M to storage
tanks N. From these tanks the SO 2 can cither be drawn off in

liquid form at n', tir in gascous state at n~, as desired.

With roasting gas of 7%-9 strength, and with the coolinlg
and absorption water witlh a temperature of 40 -45 F we obtain an

absorption of 7o .- So efliciency, and amiaintain the strength of the

acid solution at 1.2-1-5 SO,, the temuperature of the gas entering
the tover being 70 -So , and the solution leaving the tower at

about 45'F, enteriang the preheater at. about î65 , is lhere fuarther

heated by exliaust steamu to about iSS', and thus the balance of

only 2. F needs to lie furnished by direct fuel.
The capaîcity of the plaînt is fromn S to 12 tons of liquid acid

per day, and the cost of liquefaction includes the follovinig iteans

F el....................... ..... . S .00 per ton
P'ower (Electrie)...... ............ I .0o ..
W tîer, lght :nuî .iiden:tl. ........... : .00 -
L.abor and superintendene ........... i .75 -

D)epreLaationî andi repair . . ...... . 1.5 ..
a-S 6.oo

m ton, SI, gts at. say S$.oo........ .1... . :6.oo

Total cost of one iton of lignid S... S2.o

TIIE SU1.PIHUR1C ACID l'i.ANT.

Sulphur dioxide gas, im presence Cf free oxygen and steam
will forn sulpluuric acid (SO, + Q + 11,0 = Hl, SO4 ). For this in-

dustry a weak gas is not only permissible, but even necessary,
a surplus of oxygen being required. lI fact the the sulphuric acid
amiakers do not want any stronger gas than 8/ SO,, while one of
the mnost prominenit consulting engineers lias advised us tuat evei

from 5%-6 SO gas sulphturic acid can be produced, at a very
low cost, that will conpete with any manufactured fron pyrite."

lI the manufacture of sulphuric acid two systems are nlow ia

use, naamely, the Cliamlber system and the Contact systemn ; but

the one especially recomiiended to tas is the old Chanber systei.
As planned, this plant will have a capacity of 30 tons 5' 13,-2 1
toans 66° B, acid, and will be arranged in the followving general
nanner

The gas from roasting furnace A enters lirst into nitre oven

B, where it is mixed with nitrous vapors, then to dust chamber C,

hot tower D and lead chambers E, where, under the influence of
stean and at the expense of oxygen of the nitrous acid, it is con-

verted into niitric oxide and furtier oxidized (by the air present in

the chamuber) into nitrous acid, vhich again deconposed by SO 

etc.-the process being continuous. Fronm here the sulphuric acid

forned P'asses through cold tower F, filled with coke, where it is

freed fron its mixture of nitric aid hyponitric acids

(SO 2 + N 20.,+ H.,0=11 2 S O.:+ 2NO)

'Tie dailV cost of manufacturing a 50° B, acid fron pyrrhotite

or pyrite in the above named plant would include the following

items:-

Iyrrhîotite. .1 ton% at $25.oo.......... ....... ......
Pvrite, i 514 to ns atSi.oo ............. ....... .....
NitratIf Soda, 40 lb.a t S-.25....-...........
Sie:n ... .............................. .........
L1abor...... ........... ..........................
Repairs, :5e per ton S .................... .........
Depreciation, lo' .in ":.000.oo..... ..... ..... ...

Total cost . ................... ...
Dednet v:lu.e of the ro.ated fiie, ...................

Net cost per day ............... .......
Net cosi per ton ;o*il Acid. ............

Pvrrlîoîiîe
30' S

Pvrite

.; S

Sa25.Oo S
77.50

8o.50 80-50100 0. 00

| S.oo S.oo
:.75 :.7

178.00 82.4.00
8o0.0o 85.50

78.00 5.62

coNcisoS.

Fromn the data above givei we find tait the pyrrhotite not
only can be roasted witliont the aid of special fuel, but also made

to vield a sufficiently strong SO2 gas for the sulphite pulp indus-

trv, for liquefaction and for the manufacture of sulphuric acid,

thereby giving to this nuclh ncglected mincral a value and an

opportunity whiich it never had beforc.

But before concluding, 1 wish to explain my position in this

respect, and to state that my contention is not that pyrrhotite

nlecessarily is the mnost econonical raw material for the acid in-

dustries tnder all circumnstances, but simply tiat, vhncu a pyrrho-

tite, containing sone other valuable clemlents, such as nickel,

cobalt and copper, and where the prevailing practice is to roast
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the saie before smelting, and wh-ien a deposit of magnetic pyrites
can be obtained at the cost of niining and t.%ed for local consunp-

tion. the muon.losulphide of iron stands a fair chance of being a
cheaper source of sulphur for the above mientioned industries than

brinstone, or pyrite bought at market price at a distance-and

consequently iaking many magnetic pyrite *deposils, heretofore

considered worthless. become of economical value.

Mothods of obtaining Water Supply, for Sugar Plant-
ations in the Hawailan Islands.

By J. N. S. Wt.s.ns, Puuene. Maui.

\Vlat is now known as the Territory of Hawaii, United States
of America, consists of a group of Islands lying in the Pacifie
Ocean 2, 00 miles S. \V. from San Francisco in Longtitude 1i55 to
16' \V. and between the iSth. and 22nd. parallels of N. Latitude,

just within the Tropic of Cancer and in the path of the Northerly
trade winds.

The principal Islands of the group are Kauai, Oahu, Molokai,
.\Iaui and HIwvai, also sonme sall and unimportant islands near by.

Geologically this group of Islands is peculiar and is supposed
to be in connection with a long chain of islands stretching fron

North Wes to South East for some thousands of miles in the mid
Pacific Ocean, the mountain tops of a submerged continent.

Each island in the group with the exception of Kauai consists
of two miountain ranges of volcanic origin connected by an interval
of comparatively flat and low land, these moutntain ranges cross
the path of the prevailing vinds and form barriers to the clouds
brou.ght down which condense and precipitates a heavy rainfall on
the mountain slopes on the wincward sides of the various islands.

This heavy precipitation, amounting to upwards of .oo inches
per annmn in places, has caused great erosion of the steep moun-

tain slopes, which, on the exposed sides are seamed with tremen-
dous chasms sone of them many lindcreds of feet deep.

This process of erotion is still going on, and bas had the

practical effect of sweeping a great proportion of the surface soil
of the windward coast down to the flats into the sea.

For this reason the hest and most continuous stretches of lands

are on the flats connecting the mountain ranges, and on the lee-
ward sides of the islands. Since the rainfall on this side, while
extremîely hcavv at times, is intermittent and due to a wind which

seldoni occurs, the land is not much cut up by guiches or canons
nor vet lias it been dlenuded of surface soil to such an extent as

prevails on the windward side, and is nuch more fertile and

productive.
These lands are conposed partly of volcanic mud ejected from

volcanoes (now extinct) and partly of decomposed lava resulting
from ancient volcanic action and are covered by very scanty vege-

tation until water is brought out to them.
When ithe growing of sugar cane was first started on these

islands some forty or fifty years ago, the plantings were miade on
the windWard side of the islands to take atvantage of the rainfaîl,

aud it vas not until some vears after the inception of the industry

that it becanie evident that the rainfall Vas not regular enougi,

excepting in some few places, to produce the best results in came

culture ; and hence the first attempts at irrigation, accomplished

by d:uoming up streams and leading the vater out by means of

ditclies to the head of the cultivated lands.
One successful ditcli after another was put through and the

* Paper presented aI the Sxli Atnnu:al .lecting of ste Canadian .Mininig

Institte, .Marchl, go..

sugar inlustry prospered greatly, giving incemitive (0 works of
colossal magnitude, ( onsisting ofl miles of ditches and thousands of
feet of in\ erted siphon pipes for carrying water across gulches whici
could not be bridged nor yet got around by flunes.

These siphon pipes are of sizes i arVing fron 18 inches diameter

to 48 inches in diamneter and are made of ri% etted wrought iron or
steel plates of strength suflicient to carry static pressure due to
heads of îoo feet and upwards.

These pipes are made in sections and riveted in place ; the fall
given to the siphon pipe is usually one foot in one hulndred feet of
pipe measured on the curve, that is the botton of the entry ditch
will be on foot in one hundred feet of pipe higher than the bottom
of the deliverv ditch.

The size of the pipe is calculated so that the velocity of the
water through it shall not exceed fron - feet per second.

This fall in the pipe is more than is necessary to pass the
wat ate given speed but is allowed to compensate for the col-

lection of nud, stones etc. in the bottom of the pipe and also for
any' growtlh that may form on the interior.

These pipes are always fitted with nanholes and waste valves
at the lowest points for the purposes of inspection and cleaning and
are kept painted vith an asphalt composition on the outside.

It sometimes becomes necessarv to make close calculations on
th delivery of water in iron inverted syphon pipes. and the following
useful formula based on that of Traut wine has been successfully used
in sucl instances.

Formula for finding the total head in feet tiat nust be given
to a rivetted steel or iron pipe of a given diaieter, coated inside
with asplaltun, to enîable it to discharge a git en required quantity
(Adapted fron formula Art. 3, Page 2.1S, 1885 edition. Tra;utwines'
Civil Engineers Pocket Book)

Let 11 total lead or difference in level betweei tlie btoi' n ti of enir
anid delivery ditehles! ser% in:ut im erted l <iphon pipe.

D=required disictrge in cnhi feetl per .econd.
I. length of pipe in feet ucamured on tie curt o.
d .diamueter of pipe in feit.
e Cot:%ant - for apalltled rive:îed pipe 496.

e 4 d (d . ..7s5_-

The constant c, - - 495, is leduced fron the results of observa-
tions made by .\r. H. C. Perry C. E. in charge of the ditches and
pipe lines on the sugar estate belonging to the -lawaiiai Sugar
Co. of Makaweli, Island of Kauai.

These pipe lines are 4o inches diameter inside the small end
of the courses of pipe and deliver 55 cubic feet of water per second
measured over a veir situated in the delivery ditch.

l aIll siphon pipes used in this country the radius of curve is
so great that the pipe can be taken as straiglit 'vithout appreciable
error.

The formula gives results viichi compare closely vith observed
discharges in se% eral pipe lines varying from 2d to 4-~ diaieter
and fromn 50o to z,5O00 feet in length.

No observed data are available for pipes longer thian about
ooo diameters.

Of late, tunnelling as a means of conveviiîg vater in a countrv
Sery nuch cti up by guiches bas been successfullv adopted, par-
ticularly in districts where tie canons are very deep and close
together. The tunnels are driven on a grade sud follow the

general course of the canons keeping soie little distance back fron
the face of the blulffs ; break throughis are driven from the tunnels
to the face of the blutT :s a means of ventilation, for the disclIrge
of rock and for the purpose of catching small streams which fall
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down the face of the cliffs especially near the heads of the gulches,

-see sketch of cross section of tunnel herewith.

A special instance of this work is shown in the Olokele Ditch

just completed for the Hawaiian Sugar Company above mentioned ;

and in the Nahiku Ditch for the Hawaiian Commercial and Sugar

Company of Maui, Hawaiian Islands, now under construction,

both of which ditches with all work connected therewith are under

the supervision of M. M. O'Shaughnessy, Esq., C.E.*

Where the tunnels pass through seamy rock the bottom and

sides are lined with cement mortar i part cement to 4 parts of

sand, in ordinary rock the mud brought down by the water in

freshets will in a short time tighten the tunnel bottom so that no

leakage will occur.

The ditches are given a grade of i foot in 1,oo, sometimes a

little more depending upon the scouring action of the water on the

ditch bottoms.

As regards the construction of the ditches and flumes where

used, the ordinary practice is followed, special care being taken at

the entries to siphon pipes to fit substantial and large waste gates,

so that in event of heavy local rainstorms the excess of water shall

escape away from the head works of the pipe line.

In general work on a sugar plantation that uses irrigation, the

quantity of water required to properly irrigate 1oo acres of land

under cane cultivation is one million gallons per 24 hours, and as

large plantations have from 7,000 to 12,ooo acres of land in cane,

from 70 to 120 millions of gallons of water per 24 hours is

required.

Some plantations are situated in districts where no surface

water is available, others again cannot obtain a sufficient supply

from their ditches and catchment areas, so to supply their needs,

sinking for water has been resorted to.

On the Island of Oahu an underground reservoir of water

which could be tapped by artesian wells was discovered some years

ago ; this water rises at this place some 30 feet above the level of

the sea and is found at depths varying from 400 to 1,200 feet.

Pumping machinery of great capacity was put down and the

underground supply drawn upon for use on the plantations situated

within the artesian area.

At the present time the daily water pumped from artesian wells

on the Island of Oahu reaches about 300 millions of gallons, some

of it lifted upwards of 500 feet in height.

This condition of an artesian supply does not appear to exist

on any of the other islands in the group, and when pumping is re-

sorted to, open wells or sumps are excavated, the underground

supply resulting from rainfall on the mountain sides percolating

through an upper broken stratum and retained by the lower stratum

of impervious rock.

These sumps are excavated to about 20 feet below sea level,

tunnels are then driven on the lower stratum directly inland, open-

ing up the water bearing rocks and the supply thus obtained is

pumped from the sumps through very lor pipe lines to the levels

required on the cultivated areas.

To avoid the heavy expense of long pipe lines, there are three

instances of shaft sinking at the upper levels of the cultivated lands

* The author is informed by the Hon. H. P. Baldwin that this method

of conveying water was first adopted in this country when the Hamakua

Ditch Co's line on the Island of Maui was constructed some 25 years ago,

since then this very bold scheme has been improved upon to such an extent

that in the above mentioned ditches no siphon pipes or flumes, (which are liable

to distruction by cloud bursts or violent rainstorms; have been used, and a

arge proportion of the entire ditch line is tunnel.

down to sea level and regular underground pump of mining pattern

installed, but these have proved.so expensive in first cost and up-

keep that there is no encouragement to repeat the experiment.

One of the largest stations of this kind is at Kihei on the

Island of Maui where the shaft is 300 feet deep and two pumping

engines of a combined capacity of 17 million gallons of water per

day lifted 400 feet high are situated in a very large chamber

excavated in the rock ; an abundant water supply is found at sea

level ; but the expenses of operation are very heavy in comparison

to those of surface pumping stations delivering water through long

pipe lines.

The machinery installed in the various pumping stations is of

the most modern and complete make obtainable at the present day,

and as in no other part of the world are such mechanical irrigating

plants in existence, a more than passing notice may be of interest.

The plantations that pump all or part of their irrigation supply

are situated as follows

Island of Kauai, 3, approx. deliv'ery 24 hours, in gallons 75 millions.
Island of Oahu, 6, " " 360

Island of Maui, 5, " " " 150

Island of Hawaii, 2, " " " 10

Total delivery per 24 h1ours, gallons about 595 gallons

The average height to which this water is pumped is about

200 feet and the total power developed to deliver this enormous

quantity of water is over 20,ooo horsepower.

The stations are divided into units of various capacities situated

at spots most convenient for obtaining the water. The largest

units deliver from 10 to 12 millions of gallons per 24 hours and a

station may have as many as four units ; the majority have only one.

The pumps themselves can be divided into three classes : Im-

peller pumps such as centrifugal or other types of rotary pumps ;

Multivalve pumps such as the Worthington and others in which

piston or plunger pumps draw and discharge water through large

numbers of small valves set in suitable suction and discharge

chambers ; which valves open and close by the water pressure :

and pumps having mechanically operated suction and discharge

valves of which only one type, the "Riedler" Patent constructed by

the Allis Chalmers Company of Chicago, has been operated in this

country.

The pumping stations are fitted with all kinds of boilers of

which two makes stand first in point of numbers installed-Bab-

cock and Wilcox Water tube boiler and the Sederholm Fire tube

boiler, and there are all kinds of fuel and labor saving arrange-

ments. Green economizers in the flues, arrangements for coal

handling, automatic damper regulators etc. etc. And as a result

exceedingly high efficiencies are obtained in ordinary work.

The engines driving the pumping machinery are almost all of

the Corliss type two cylinder compound, three cylinder triple ex-

pansion, and four cylinder triple expansion of the very best make

and finish, and fitted with all modern appliances in the shape of

condensers, feed water heaters, and in one instance the latest ideas

in superheated steam have been applied.

The mechanical efficiencies obtained on the various systems of

pumps are as follows :

Centrifugal pumps delivering to 5o feet head, from 4/%--55%
Impeller or Rotary Pumps from 6o%-75%
Multivalve pumps, from 757,-857. and mechanically operated

valve pumps from 85%-90•

In one mechanical efficiency test made by the author on a

Reidler triple expansion pumping engine, delivering water at 375
feet above the level of the water in the sump, at the rate of 10
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million gallons per 24 hours, and the water delivered by pump

measured over a wier especially made for the purpose, the remark-

able figure of 91.85/ was obtained ; that is, of the horse power

developed on the main engines 91.85 was expended in doing use-

ful work on the water delivered.

This test was undertaken for the purpose of determining the

slip or back lash of the water in a pump having mechanically

operated suction and discharge valves, which in this instance was

found to be /4 of i%.

The necessity of high economy in pumping machinery in this

country is seen when the cost of coal at from $7-.oo to $9.oo per

ton delivered into the furnace is considered.

A large number of pumping stations are now operated with

California crude oil as fuel, which is furnished to the various stations

at $1.50 per barrel of 42 gallons ; at this price oil is about equal

in value to coal at $6.oo per ton, but as oil leaves no residues nor

vet soots up the tubes or economizers as coal does, the economy in

labor by using oil instead of coal is very marked. In a large

pumping plant formerly employing eight firemen and coal passers

per day, and tvo water tenders, the eight men have been cut out

entirely, the work of keeping steam with fuel oil being done, and

done easily, by the two water tenders in adcition to their other

duties.

It, however, is clear that such an economy is obtainable only

in large plants, as in small plants operated by one man on a

watch, no economv in labor is possible.

The burners used for crude oil are of various kinds and makes,

but the results obtained by each are about the same, 6 pounds of

ordinary crude oil of 18 Beaumé (mimus scale) being equal to 10

pounds of ordinary coal.

When the use of oil was first contemplated it was expected

that the boilers would suffer from the intense heat generated in the

furnaces, but this expectation was not justified, as all experience

here goes to show that the life of a boiler will be just as long with

oil as vith coal for fuel, provided that the proper furnace arrange-

ments are adopted.

By the courtesy of the Allis Chalmers Co. the writer is enabled

to present plans showing a typical four cylinder triple expansion

Reidler pumping engine and a Sederholm boiler fitted with auto-

matic stokers etc., also a photograph showing a three cylinder

triple expansion pumping plant of ten million gallons capacity as

erected and in working order on the Oahu Sugar Co's and

Hawaiian Commercial Co's plantations.

By the courtesy of the Hon. H. P. Baldwin, General Manager

of the Hawaiian Commercial and Sugar Co., the writer is enabled

to give the following figures for the cost of pumping water to

different elevations by the following machinery :

Pump plungers 11 /" diameter x 42" stroke.

Steam Cylinders, H. P. 19 " x 42"
1. P. 33 " x 42"

L. P. 50" " x42"

The whole forming a Reidler Triple Expansion Pumping

Plant.

Sederholm Boilers, Green Economizers, California Crude oil

for fuel, Steam pressure i8o lbs. above atmospheric pressure.

Revelutions of Engine per minute 54.

Delivery in 24 hours at this speed 9 million gallons.

Elevation of delivery. Cost of million gallons.
ioo feet.......................·$ 7.85
20 "..........····.-.. 11.57

225 . · ·...... .··.........12.50
250 ............... 1344

300 .................. 1530

350 .. . . ........................... 1717
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which figures include superintendence, labor, fuel, supplies and re-

pairs during one year which contained 240 pumping days. The
figures would be considerably iodified if continîuou' p",ing
wcre emilo:ed, litt as occasionil rais storns occur, the pumps
are only operated when required.

The economy of such a plumping plint is high ; one horse-

power being produced for tle consumîîption of 1. 12 Ilbs. of oil per
hour, which at the rating of 6 lIbs. of oil being equal to io lbs. of
coal in ordinary work is eqtivalenit (o 1.87 lbs. of ordinary coal

per liorse power per liotr.

.\> < rtle pUiupilg is t sided t 1lost 50 liore th.aili-

ing, but silce the ditch depends on rainfall for its supply there is
an eleient of uncertaintv about il. Pumping on the other hanfd
is verv sure, since the undergrouînd supply of vater is practically
ixhistible, and eteii during seIere dr.aughts wlhen the ditches

are nearly empty, the pumiîps are lavas able to furnisl water.

The muost conser.ttis e pratice in irrigation w orks for sugar
plantations wIhere possible is to have bothi systemîs so that wlich-
ever way the barometer goes water is available for the crops in
the ground.

LONDON LETTER.
LONDoN, April, 1904.

Mining Markets here continue distinctly hard in toile with a tendency
to increased business. But for the coyness of the public we should, no
doubt, have brisk markets, seeng that the financial position is sound and
prices generally cannot be far off bedrock. The elimination of the Whitaker
Wright regine will also have ils effect iii due course and tend to render
imnng investments more in fashion.

British Columbians.- There lias bceei a bctter market than for somte time
past. The Premier Mines î Le Rui No. i and Le Itoi Nu. 2) are slowing
up ery well and if the recent fav urable de% elopments hold good there are
decidedly better prices ahead. Le Roi No. i on February results is earning
a 50 p.c. dividend on ils to.day's price of 28 p.C.

Al Caiadians will lie glad to sre the Le Roi properties having a fair
chance, as they are now free of financial enbarrassmient and well equipped
with working capital.

Australians are a very steady market with a rising tendency. The
policy of centralization of control is having a reinaikable effect iii prevent-
ing share rigging. Nearly all the important mines are now in the hands of
Bewick, Moreny & Co., witlh the result that working expenses are consider-
ably reduced anîd every individual mine has lhe henefit of its neiglbors'
experience.

The Associated Northern Block squabble is now over and the real busi-
ness of minng is iii baud again These shares round about the par price of
£e are not too bigh, as the mine possesses potentialities.

Great Finîgalls and Golden Horseshoes are also solid investment. In
fact a very promnising " trust " could be made iii this market.

South Africans.-The Kaffir circus is now in a very interesting situation.
With the labor question practically solved, the bull account reduced to very
modest dimensions, easy money, and prices at the lowest for the past four
years, the market is iii a position to respond promptly to a good lead. The
last few days have shown increasing business of an investment character,
and the undertone is very firi indeed. Stocks are in good hands and there
are no keen sellers at present prices. On the vhole this market lias not
looked so promising for a long time.

It is hoped that the better time coming will not be of quite such a uad
character as in 1895. but that there will be steadily rising markets with good
business all the way up. The Land c.ompanies and Deep Levels are excel-
lent purcliases without alhnost an exception. As soon as the magnates are
quite ready the market will go right ahead.

West Africans. -This much naligned market is not dead by an means
and the shares of the Premier Mine (the Wassau) having fallen fron £8
down to 30/- or so, have now turned the corner and are showing a much
steadier front at nbout £2. Amalganateds are also buyers.

Mîscellaneous.- 'hie big Wai-hi is gomng strong and theshareseie being
bought by inisiders. Of course at f5 for the £Ci share the future is rather
discounted, but the shares are talked to £7 or £8. It is certainly an im-
niense proposition and in capable hands, with enoughi ore in sight lo last a
decade

Rio Tmntos are buoyant on the past year's results and present strength of
copper.

Taken all round the mîining markets are well worth close attention

PERSONALS.
Dr. Etgete Haaiel, Superintendent of Mlines, Mr. T. Cote, Mr. N.

Stron and 'Mr. C E Brown, electrician, of the Caînadinîi Coinmission ap-
pointed to investigate the matter of the electric sineltiiig of iron and steel,
returiied to Ottawa on the 16th of April.

Professor E. Rutherford, F. R.S.. of McGill University, gave a lecture
un Radiumi before the lMGilI Gradmates of the uttawa Valley, in Ottawa on
the 191th instant.

Mr 1. Obalski, Inspector of Mines, for the Province of Quebec, was in
Ottawnî during ilie inonth.

Mr. Eugene Coste. E.Mî., Toronto, vas iii Ottawa on the 15th instant,
and iemtioved the furniture and papiers of tle late Secretary of the Mining
Institute, to Toronto

Mr. W. S. Leck) lias just coîmipletel a tour of threc mlionths throughrout
Canada. from cost to coast as representative of Miessrs. Lyin Sons & Co.,
cf Montreai. This liuse which is well known for iLs supply of chemists
and assayers material intend to give to Canadian chernists and assayers a
first class service and a very large stock froin which to !elect; a new
catalogue will be issuied for circulation this summluer.

Mr Ervin Dryer lias resignîed his position in connîection with the West-
inghmotse Electric & Manufacturing Co., and las accepted an appointmeint
with the Allis-Clahiners Co. Mr. Dryer's connection witlh the Westinghouse
Company extended over a period of sixteei years, and his wide acquailntance
throughout the western part tf the Unted States will be of great service to
the Allis-Chaliners Comipany in the extensive iew developmnents which they
have unidertaken.

Nova Scotia Gold.

A recent nimber of the Canadian Gazeltte, (London, Eng.) publishes
what purpors to be a cable despatch fron Ottawa to an English paper,
whicli says:-

"Official reports received liere fron Halifax btate that very rich dis-
coveries of gold bave been made in Northernî (?) Nova Scotia. Prospectors
have been searching for the inetal for a long time, but have only j-ist found
il in paying quantities The new fields, according to the descriptions
received hiere, are regarded at present as being comparable iii richness to the
Yukon ar.d Australiani mines."

The Ga:ele goes on to say that the discoveries of rich ore at depths of
950 feet in the Caribou District are due to the action of the Nova Scotia
Goverinient in grantiig aid to the sinking of shafts to a depthi of 2,ooo feet.
Since the Act to encourage and nid deep gold miniig in Nova Scotia only
bedaine law iii Marci of this year it is difficult to believe that the deep shatt
of the Baltimore and Nova Scotia Company is 'owed to the recent action of
the Nova Scotia Legislature." Our good friend, Mr. L. W Getchell,
Manager of the B. & N. S. Co., began and has prosecuted his miining work
without regard to Goveriment aid which, as a matter of fact, bas not yet
been availed of by any one.

The /ndustrai A/cate of Halifax, in conmenting on this absurd pre-
suiption, says:-

" It is a pity that such inaccurate stateients should obtain currrency in
a journal identified with large Canadiazi interests in London. The imipres-
sion conveyed by the message of the Ottawa correspondent is equally
erroneous, as it gives tie uninformed reader the idea that the discovery of
gold in this province is a matter of recent occurrence, whereas the fact is
gold bas been successfully mined in Nôva Scotia for forty years. The gold
measures of the province extend from Yarmouth in the west to Guysborough
iu the east, a distance of nearly 400 miles, with a width fron 25 to 75 mîiles.
The geologists ha e held the opinion for years that the formation was anala-
gous to that of the Bendigo-Australian mines, and the attainlment of vertical
eptIs of 9o feet by several companies proves the correctness of the above

theory, the ore beiîng found in a regular series of superinposed saddles,
showing as good values l depth as at lte surface. This important develop-
ment lias influenced the local goverument to engage to defray lalf the cost
of sinling one or more perpendicular shaftS 2,000 feet to demonstrate the
permanency of the gold measures of this province."

Tle perseverance anîd intellectual acuîmen of Mr. E. R. Faribault, C.E.,
of the Dominion Geological Survey, bas etnabled him to correctly work ont
the formation of the saddle veins in Nova Scotia, and to his work more than
to any other cause is due the renewed interest in the possibilities of deep
mining in the Nova Scotia gold fields That such deep mining will be re.
mîunerative, and that Nova Scotia gold mines vill add to their reputation
within the next decade, cannot be doubted by any one 'who is familiar with
the industry in that Province.

Eastern Canadiaus have not been much interested in that strong organi-
zntion known as the Western Federation of Miing, but our countrymen in
British Columbia (especially Rosslaniid) bave known that sane organization
somewliat intîniately. Western subscribers therefore nay find it interesting
to know that the martial law which ruled at Telluride, Colorado, and which
was occasioned by the lavlessness (even to murder) of certnin strikers and
agitators, was ended about the middle of March, and that the guarding of
the town aud mining properties bas again been left to the citizens. Agitat-
ors were deported from the towns affected and warned not to return, and as a
rule thîey have heeded the warning. While there may be, and probably is,
nîo coiiection betweei the offenders and the Western Federation of miners,
yet the influence and effect of the disturbance lias beei detrimental to the
Federation, inasmuch as the Union ininers in Cripple Creek are disaffected
and bave left the ranks of the Federation which is thus crippled iu what,
hitherto, bas been its greatest stronghold iii the Western States.
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The Oglivie Gold Dredging Company.

lite aniual meeting of this coinpany was leld in Ottawa oit the 29th. of
MIarch. Tite President, Mr. Wit. Ogilvie, presentted the report of the
Directors for the last yenr. which it brefly) stated tait during the season of
1903 the management had devoted their efforts ta the prospecting of ibout
seven utiles out of the i ta owned by the Company. Soute ricli deposits lnd
been located, but their extent hai not b)en accurately determîîined. Tite
iranrd wa<, however, satisnied that durig the cotnnig seasot sufficient ground
would be tested and located to permit of keeping a large dredge at work ai
profitable gr.tid ; the President added that lie was assured, personîally, of a
satisfactory future for the Coipaiy, and mnoved the a loption of the Report.

In the discussion ensuing several sharelolders expressed titeir dlissatis-
faction with the Report and the 'Management; there were io details
presented in the Report. tor nîy stateient of receipts and exliéidittres.
Mr. McIsaaic, M.P. for Attigonisi, N. 13., voiced the sentiments of sonte
E.asteri shareb.jlIeîs anttd expressed dissatisfa Latn n ith the restits obtaiied.
He claimtted thait a rettrnt of onliy $1300 in gold for a whole season's work
with a dredging capacity of tuou yards per day, shoved incomîpetency somte-
where; more gold should have been saved; the delay in waiting for repair
parts ta the machinery coutild have been avoided if the iantgernent hîad becn
good.

Mr. Aruitur Ross, of Montreal, was dissatisfied with the information
afforded to shareholders, lie would like to have seen & detniled accoutit of
receipts and expenditures submîitted, aed imoved that a pii -ed statenent of
the accotnts be prepared end sent to sharelolders, this w. agreed to.

'rite Presidenît, Mr. Ogilvie. in reply said thipt the obje, of last season's
work vas exploratory and not inîtended ta be remiiiuinerati..e, the Board bai
wished ta do this work before purchasing a large dredge to vork the grotiund
coimiercially. He stated that the nachinery delays liad been unavoidable
because of failure todeliver on the part of the firn furnishing the machinery.
Any such delay could be avoided for the future. The report vins thet
adopted.

Mr. N. J. Kerr tmade a motion that the dredge he worekd the coiming
season as a gold saver, .ad not as a prospecting mnachine ; this motion waC
seconîded by Mr. Thos. Birkett, M.P., and carried.

The election for directors resulted li the following as the Board for the
cominig year :-Me. Wit. Ogilvie. Wt. Gamible, R. R. Satmîuiel, Thos.
Birkett, W. Morley Ogilvie, N. J. Kerr, and H. P. Godard.

The Montreai and Boston Copper Company.

A meeting of this corpoiationt vas leld in Montreal oni Wednesday, the
20th of April, at wiuici the shareholders voted in favor of a resolution mterg-
ing the Montreal auîd Boston Copper Co., The Dominion Copper Co., Ltd.,
Tite Morrison Mines, Ltd., The Athelstan and Jack Pot Gold Mtîting Co.,
Ltd. and three.fourths of the Emnma Mine into a new corporation, to be
called Tite Miontreal and Boston Consoidated Mining and Smelting Co.

The iew corporation is to have a capitalization Of $7,500,000, of which
$t,oooooo is to retmain in the Treasury, $t,5o0,ooo t0 be issused ta the
Moitreal and Boston Copper Co (at the rate of one share of new stock for
two shares of old), and $5,ooo,oco ta a Syndicale wich agrees to tura in
therefor the wiole of the capital stock of the othter three companies mten-
tioned. together wilth three-fourths of the Entma Mine. Tite Knickerbocker
Trust Co. of New York City lias agreed to act as Trustee to receive and ex-
change the old shares for the itew onies.

The programme of the new corporation is to erect a fourth blast furnace,
and a converter with a daily capacity of soe tons, at Boutndary Falls. It is
also announced that the new coporation intends to secure a coal property
and erect its own coking ovenîs, so that the operation of the fuirntaces vll be
tidependent of the labor troubles which the Crows Nest Pass Co. have iad
to contend vith. Tite possibitlty of the Montreal and Boston Consoltdated
Company iavitig labor troubles of its own does ntot seemu to have been
conîsidered.

MINING NOTES
NOVA SCOTIA.

Thte Londonderry Iron & MiingConpany lias now'oneof itstwo stacks
in operation, turnîg out foundry pig; the second stack vill not be re-
modelled at present. The bulk of the output is used by the Eastern branch
of the Montreal Pipe Foundry Company, whose new plant at Londonderry
uhas just been completed.

The old workings of the Londonderry mine have been cleaned up so far
as possible, and a considerable quantity of good ore recovered ; the neces-
sary ores for mîixing are obtained front other iron mines in the Province.
Mr. W. F. C. Parsons, the resident mining engineer of the Company, lias
also started new dries ii promising groutnd. and appearances indicate that
this property, which bas been worked by different corporations for over fifty
years, lias yet a long and profitable life before it.

Tie Acadia Coal Company, Stellarton, N.S., are ta instal at electric
ligiting plant for their opfices, tipples, collieries, etc. The Westinghouse
Company's macinitery is specified and the contract foir the ntacliiuery and
installation bas been let to Toin Starr, Soit & Co., of F ilifax.

Atnnapolis Couuty ias been pleasantly excited by the rumîor that a con-
bination of Anerican and Canadian capital is tu establisi extensive iro
works near Parrsboro, N. S. It is repurted that this cuinbination ias secured
control of the iroun deposits near Torbrook, and conteinplates the erectiou of
blast furnaces, blootaries and rail imtilis. Naies of interested people, how-
ever, are not given and the report lacks confirmation.

ileyl and Patterson, the iittsburg construction firn which contracted
for the new coal washing plant of the Dominion Iran and Steel Company at
Sydney, C. B., vere put to considerable nuoyance by a general strike of
their worknen carly in this inonth. When the firin took laborers to Sydney
they were promnised the ame wages as obtained with the eiployees of the
Iro and Steel Company for similar work, viz . from $i.50 to $i 6o per day
for the concrete nen and $2.50 per day for carpenters. on beginuing work
it waq found tiat the Steel Co. was not paying as high wages as the con-
tractors hai supposed, hence the strike. The Italhanls were the first to quit
work to the nuiiber uf over tuo, and they threatenied ',iolence tu the ollier
laborers should lthe, restitue work. The carpenters, nurberirng about 75,
te went ont on a claim for 25c. an hour, but returned the saute day for
229c. per hour. The laborerd' strike bas since been adjusted.

QUEIIEC.
Bell's Asbestos Co. had a better year in 1903 tan in 1902, and declared

a 4 per cent. dividend. The balance carried forward is over £ io,ooo, of
willcih £7,000 1s put tu iteserve Accoulnt, and £ 2,555 is di% ided amîonpst the
D rectors; of of this /,2,555, £2,ooo is approprinted to the Mannging Director
by way of saiary. T'he siareliolders are dissatisfied with tie division of
profits.

NORTH-.WEST TERRITORIES.

Mîr. Hugli Sutherland, of Winnipeg has obtained the control of what are
reported tobevery extensive bedsof gypsuin, situated in Northernl Manitoba.

BRITISH COLUMLBIA.

The At/in C/an reports a strike of ore in a quartzvein 8 feet wide which
assays 13 ozs. 14 dwt-. of gold to the toit. Tie strike is Oit Iloulder Mout-
tain.

The Golden Copper Mining Company lias beent incorporated under
Britislh f'oluibia laws, witli a capital of $200,oo, to carry oi hie business of
miiiing aind suelting ores of thait metal.

Southern East Kootenay, frot present information, is to have a gohi
boom this year. Reports claîi that two old river beds of Triassie gravel
have been discovered, whiich carry higli values in gold.

It is reported fron Vancouver that a gentleiain largely interested in
Coast properties bas devised a new process for the recovery of values fromt
sulphide ores, and lias erected ait experiniental plant wih a capacity of 25
tons per diei.

The Pacific Coast Steainship Company lias chartered two vessels, the
J. B. Thomîas and the St. Jamtes. to carry coal frot Ladysmilhi, on Vateon-
ver Island, to Nome, Alaska ; the intention is to carry frot 15,000 to 20,000
tons duriig the season.

It is reported frot Banf that the Canadian Pacific Railway Company
lias promise of a valuable bed of anthracite in or near the Park limtas vhich,
ii size and quality, surpasses the exhauîsted seati at Anthracite. The pre-
liiiiinary opening of the deposit is being made by a cross-cut tunnel.

Arrangemnents are mîaking to purchase the property of the former Dundee
Gold Mining Company, Lintited, ini Ymnir District, front the Baink which now
holds possession. Tte proposais contenplate the formation of a ntew coi-
pany with a nominal capital of $5oo,ooo. Tne auîount of value exposed in
the workiitgs is put at $î2o,ooo gross.

News of a iew rich placer field was received in Vancouver early in the
month of April. The find is reported to be at the lead of the Naiani river,
a branch of the Liard river, in- latitude (approxiiately 61° north, and lonîgi-
tude 126° west. The distance frot Fort Wrangel is approximîîately 450
utiles.

Western papers repoit that the British Columbia Copper Company,
Lituit.ed, is to restitue the exploitation of the deeper levels Oi that property
during the coting stuer. For nearly three years the Company lias cou-
finîed its ttention to the extraction of ore from iLs surface quarries, from
wbich soute 3oo,ooo tots have been shipped.

The Granby Stneltintg Company is interested in the International Coal
Comnpany of Crow's Nest Pass, Alberta, and as the latter conpany are now
building coke ovens it is presumed that the smelter people will supply tieir
works with the coke inade by the International Company.

At the present tinte it is reported that the Butte Simelters are taking 00
tons a day of coke fron the Crow's Nest Coal Co., and that the latter coi-
pany are seeking a market tor an additional 6oo toits per day, whici they
claiti are available. It is well known that the output of the C.N.P.C. coi-
pany's coke ovens is now far beyond any possible demîand of the Kootenay
sielters.

Shipmtents of ore front the Rossland Camp to the stmelters dropped in
tlie niddle of April to3,oootons fro tlie usual amounitof 9,ooo tons weekly.
The stoppage of the Le Roi owing tothe shut-down at the Northport sielter
to whic iit ships, and the interference with the traffic by the sudden mnelting
of the heavy shows oi the nountaits account for the big drop in shipments.

Durinî. the month of February, 1904, te' carloads of ore were shipped
frot the Arlington M1tine, Erie, conttaintig 229 toUs, the net stmelter returtns
front which amounted to $10.453-69. The expenses in Britisht Columbia for
the month atnounted to $3,639.23, leavtig a profit Oi the mîonth's working
of $6,814.46.

The Consolidated Cariboo Hydraulic Mining Company lias been mtuch
hiampered and delayed for several seasois by lack of %vater, althougli its fine
systemi of reservoirs and ditches is very extensive. The Company therefore
will undertake this season to dai another lake and iake its n aters tributary
ta the old system by the construction of atother ditch soine 15 utiles in
length. The construction cost of obtaining this addiMonal supply is esîiti-
ated at $250,ooo.
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The sales of zinc ore imnde by the Payne Mining Company haive demon-
strated the importance of the zinc ores of the Slocan Districf. The experi-
ence of the St. Eugene, Ivanhoe and other nines in shipients made to
Antwerp, and to Iola, Kansas, forni a solid basis for a pernianent industry
which will nlot only add to the yearly wealth comning froi British Columbia
mines, but will also aid in solving economnic probleins for the silver-lead
companes.

On the 13th of April the agent for the Dominion Goveriinent, (Mr. G. O.
Buchanan, 1 paid over to the mine owners the first bonuises payable under
the Lead Bounty Act. The tuines receiving cheques were : the Sovereigu,
lighland, Wlutewater, Enterprise, Sulhivan. Rambler-Cariboo, Black Prince,
Wilcox. Silver Cup, Bluebird, Red Fox, Neepawa, Mercury, Idaho-Alano,
Viir, Payne, North Star, Province, Bosuii, Pontiac and Marion.

There are the uisual runiors this ycar of proposed new smielting works in
different parts of the Province. During the last five years there lias been a
distinct advance in the nuiber of simelters in active operation, as witiness
the stack at Crofton, and the one at Ladystnth on Vancouver Island, which
are im constant operation and which derive their ores entirely f roui Coast
mines ; soue copper ore lias also been shipped down froni White Horse, but
the future of the smielting ores fron the Yukon depends alnost entirely
upon the transportation problemî.

Early in this mîîonth the Payne mine at Sandon, B C , reported a strike
fromî No. 8 tunnel. A drive on the vein broke into about two feet of galena,
showing a large sprinkling of ruby silver and grey copper. Picked samples
assayed 840 ozs. of silver to the ton. This is good news to shareholders,
somne of whon believed that the days of ricli ore were over. It is mnost im-
portant as slowing that the Slocan ore bodies do not lose their high values
with depth, (the former average value of the Payne ore ran about zoo ozs. of
silver,) and should induce owniers and corporations to prosecute deep level
work.

Reports fron the Iowa-Lillooet Dredging Company are very glowing.
The new dredge installed by the Haiiiiton Naiufactiriiig Comuîpanîy took
out an average of 40 Oz. of gold per shift of ten liours, for a period of twelve
days. This dredge is operating on a lease of the Fraser River, at Lillooet ;
the gravel lias been prospected in places to a depth of 40 feet, and it is pre-
dicted that the results fron the dredge will average Sr,ooo per day. As a
result a boom in gold dredges for this section is predicted. The old dredge
at Lytton lias been repaired and is now at work, and reports are circulated
that it is earniig good pay.

The Western Fuel Coipany are constructing large coal bunkers, modern
wharves, etc., at Northfield Point, Vancouver Island. A new shaft hias
been started to cut and open the 7 foot seain recently found in the North-
field slope ; this shaft will be used exclusively for hoisting coal, the miiers
uîsing the slope as lieretofore for ingress and egress. The plant whiclh lias
beei brouglt out is one of the finest in the West. The company is aiso
settling a townsite of its own, just north of the colliery, which will have the
name of " Brechen." Cottages are to be broughît in fromt Northfield and
provision made for a settlenent of 500 people.

Irresponsible talk credits the C.P.R. with the intention of building a
branch line froni Spence's Bridge, B.C. to Nicola Lake, for the double pur-
pose of serving the rich Nicola Valley and of opening up the coal fields lying
near the Lake. It is now some three years smce the REviuv had special
knîowledge of these coal fields. which are certainîly large and contain several
seams of high grade coal. The point, lowever, is niade that British Colunbia
at present bas a far larger supply of excellent coal than there is sufficient
market for, and that the C.P.R., being a business corporation, is not likely
to expend mroney on new branches until there is assurance of a steady pay-
ing traffic on .uch branches.

The Nickel Plate iine in the Similkameen district is also reported as
a probable builder of a smelter. It is reported that 'Ir 'M. X Rodgers, the
Manager of the Nickel Plate, lias been endeavoring to secure a site for the
works in the vicinity of the mine and that the only site available is on a
portion of the Indian Reserve. The efforts to secure this site by negotiating
with the Dominion Governnenit and the Indians bave resulted in the
Indians agreeing to surrender for an equivalent reservation elsewlhere in the
valley atd the offer of oo acres by the Governient to Mr. Rogers for a
smielter site, but this is not satisfactory to Mlr. Rogers. and he now aunotunces
that if lie builds a snelter lie will build it in United States just south of
the boundary line.

Early in April there was some little newspaper talk over the posibility
of building a smielter on Valdez Island in the guif of Georgia, due probably
to the visit of Mr A. J. Jordan of Seattle. These rumors are probably due
to the fact that there are a large nunber of prospects and producizig proper-
tics at various points along the coast of British Columbia north of Vancouver.
Somne of titese properties are already shippers in a suiall way, their product
going to Crofton, Tacoma, and Everett. They have a large factor in their
favor since most of them are within reachi of tidewater thus permitting of
cheap transportation for the ore. It is predicted, and with reason, that
these properties wvould work on a very mucli larger scale if there were
abundant facilities for the purchaser and cheap smnelting of their ores.

Runiors have it that the soiewliat notorinus Britannia Copper Miine on
Howe Sound is to be resuscitated and actively developed. A new organ-
ization known as the " Hoive Sound Mining Companiy," bas been organmsed
with a capital of $2,ooo,ooo, and which ..as aosorbid all of the original
shares of the old Britannia Company ; one half of tue capital or $u,ooo,ooo
in paper was paid for the Britannia and $5oo.ooo of the remîaining stock has
been taken at 50% at par, so it is reported, by the ne% interests. Messrs. G.
H. Robinson of Salt Lake, Jas. Bellinger of Spokane, Stevens of New
York City, are said to be the United States representatives, Mr Frank
Leonard continues as Manager of the property. It is proposed to begin
work at once by the crection of a wharf and ore bunkers and to procced
with the construction of a concentration plant; the ore will probably be
sent to the Crofton suielter.

YUKON.

Sprinig has coie early on the Klondike, the 261lh. of March being
reported as very unrin.

To facilitate service to the new Alsek gold diggings during the present
season, the White Pass and Yukon Navigation Company will operate a steain-
ship service between the town of White Horse on the Yukon, and Mendeu-
hall Landitig on the Takhîena river, this being the best route to the new gold
fields.

The Canadian Pacific Railway announces that, beginuing on the i5th of
June, two daily trains will be run betweenî Monireal and Vancuuver, instead
of oune train as heretofore. This doubled service is necessitated by the Nery
large increase iii travel to the Western Provinces.

Reports froni Hunker, Dominion and Sulphur Creeks are to the effect
that the past season bas been one of the mîîost successful these creeks have
ever had, and that if the supply of water holds, the cleanups vill be record
ones. Dominion lias taben out more wash dirt tlianu any other creek, and
promises the largest return. Most of the work ca Domnion bas been on the
twelve claims iniiediately below No. i. Most of the work on Huunker lias
beenu fron 40 to 50 below discovery. The results froum the working of the
dredge put on Bonanza Creek have been most satisfactory. The difliculties
previously encointered have been overcome, and report says that two new
large dredges are to be put, this seasonu, on Forty-Mile.

A mai wlio lias recently returned froui the Alsek district reports that
over 2000 clains have been recorded and that the Goverrînent lias proiiised
sonie imoney for the building of trails. Wages in the district are reported to
be $5 per day and board. or $8 per day without board. It is also stated that
once a person gets into the district it is difficult to get out again as there is
not an abundance of etuploymient for labor. Men tenpted by tales of big
pay in this nortlern country should take leed to the waruing that the
chances of getting work in these new districts are slimiu.

INDUSTRIAL NOTES.
The A Lescheu & Sons Rope Co. have issued a very useful forn of

ad vertising in the shape of a celluloid rope guage. whichi calipers rope fromt
1,4 diamieter down to W* dianieter. Anyone using or landling wire rope
will find this guage most convenient, and the A. Lescuien Co. offers to
furnish it to any and all who use wire rope. This firi is increasing its
sales rapidly, and its customiers report uniforui satisfaction.i

The well known advertising agency of Franklin P. Shumîway has been
incorporated as the "Franklin P. Shumway Co ." under the laws of Massa-
clusetts, with a capital of $30ooo. The offices of the corporation are
situated at 373 Washington St., Boston, Mass , and are well equipped for
landling 1- th Amnerican and Euîropean advertsing. Newspaper publishers
who have ý.d the satisfaction of dealiing with Mr. Sliumway will wisli the
new corporation every success.

Our esteemed and always instructive coitemporary-Msntes and Ji/inerals
bas devoted the greater portion of its April issue to a collection of
authoritative articles on the subject of wire ropes. Each of these articles
is vritten by an authority, in admiîrably clear style and language, eaci is
copiously illustrated, and the issue is even worthy of a permanent binding
and a place on the shelves of every mining engineer, mine operator and
mechaical engineer.

Msinci and Muals is one of the most valiable exchauges coming to
our desk ; its pages are full of original, timely and valuable matter,
presented in a clean faced type on good paper. We have found the reading
of its pages to be accompaied with less eye fatigue than almost any other
sheet meeting the editorial eye.

The Allis-Clialiers Co. have organised a Department of Publicitv, of
which Mr. Arthur Warran is the Manager. This step bas been necessitated
by the extension of the business into so nany fields. The firi bas long
been favorably known for its mining, rock crushing, milling and blowing
machinery, and for its persmrence a Eugine Builders: it is now in the
ficld fu Gas Engines, Steain Turbines, and both electric and hydraulic
machinery.

The Leschen & Sons Rope Co. of St. Louis. have just issiied a neat
little paniphlet on the Transportation of Ores by Aerial Rope Tramways.
This firmiî have the distinction of baving built and cquipped the largest wire
rope tramway in North Anerica, via : that of the North American Copper
Co. at Encampment, Wyoming. which bas the length of 16 miles. An
unusual point in this Tramway is that, althouglh sonie sections have very
steep gradients, no section bas sufficient fall to permit of operation by
force of gravity, hence, engines have had to be used to operate the system.
The tramway bas a capacity of 400 tons in 10 hours, with a longest span of
2,300 feet.

The tramway is of the double rope type, having a stationery track cable
and an endless traction rope for propelhang ihe buckets. The )atter are
attached to the traction rope by a patented clip. The sheaves used on the
towers over which the ropes pass have their fianges and grooves so arranged
as to acconiniodate the clip on the traction rope, so that the rope always
rests on the slhcave groove whethuer a bucket is passing over a tower or not.
This is essentially different from miost other vire rope systens, as the enor-
mous strain to which the rope is subjected in systens where the traction
rope is carried under the saddles, are îlot encountered.

Thé various novelties are well worth the investigation of auy engineer
proposing a new installation for a niune.
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There are newer features in the bucket clip, which is noulded to the
lay of the rope thereby avoiding bothi slipping and abrasion ; and also in the
pendants fron wliclh the buckets are hung. The grip wieels take hold of
the rope froîn the outside, and (it is clained) ( not injure the rope.

The.Ottunwa Box Car Loader has cone into such geieral use in] the
United States that it is attracting the attention of coal operators in Canada.
There are already several of these loaders in use in Canada, one having been
in operation at the Canadian Pacific Railway Conpany's docks at Fort
Wilhama, Ontario, for nearly a year. The Lake Erie Coal Co. is installing
one of these loaders at their Walkerville, Ontario, dock. The Acadia Coal
Co. of Stellarton, Nova Scotia, and the Iitercolunial Coal Mining Co. of
Westville, have eacli one machine. There is hardly a coal nining district
in the United States that does not use these loaders viich are nade by the
Ottunwa Box Car Loader Co.. of Ottunwa, Iowa. U.S.A., whose advertise-
muent appears in this issue. Coal operators in Canada should itivestigate
this labor saving device.

,ite Amterican Forged Steel Flange Company, Chicago, Ill , are putting
in the muarket a niew departure fromt auythiug of this kind that lias iereto-
fore been available The flanges are maîîde fromt a high grade soit steel
which periits of punching and rivetting with a pover rivetter without fear
of leakaug.

Nova Scotia Steel and Coal Co., Ltd.-Tie Conpany lias in course of
erection at Sydney Mines, the followmng additions to their plant .-

A Blast Furnace with a capacity of 250 tons per day.
30 Bauer Coke Ovens and i20 Bernard Ovens ; 4 open hearth Basic fur-

iaces.
The Blast furnace is nearly comapleted and will probobly go inîto blast

in July.
They have also opened up at Sydney MIines tw o new collieries known

as Sydney No. 2 and Sydney No. 3, and il is expected that the output for
the three collieries for the year 1904, will be about 6oo.ooo tons.

NEW COMPANIES.
BRITISH COLUhMBIA.

"The Ferguson Mines, Lirnited," "Nont-Personal Liability" Incor-
porated under the Statutes of British Columbia, 14thl Marc, 1904. Authtor-
azed capital, one uiallui tour lundred thousand dollars, in one million four
hundred thousand shares of one dollar eaci. Forned to acquire the proper-
ties known as " The Ferguson Mines, Limîised."

" Spokane Falls Placer Mining Company, Limited," " Non-Personal
Liabilty."-Registered as an Extra-Provincial Company, 21st Marci, 1904.
Authorized capital, two hundred and fifty thousand dollars, divided imto
two hundred and fiftv thonsand shares of one dollar eaclh. Head Office:
Spokane, Washington U. S. A. Canadian Office: Trout Lake City, B. C.,
G W. Carothers, Trout Lake City, B C. Attorney. Forned to acquire the
properties known as the "Spokane Falls Placer Mining Company, Limnited."

Rose Gulch Hydraulic Mining Company, Limited.-Incorporated under
the statutes of British Columbia, 26thl March, 1904. Autlhorized capital,
fifty thousand doilars, divided iato one thousand shares of fifty dollars each.
Foried to acquire the properties known as the "Rose Hydraulic Mining
Company. Limited."

Inperial Coal and Coke Company Limited.-Licensed to carry on
business in the province of British Columbia, 5th April, 1904 Authorized
capital S4,500,ooo in, shares of $ioo,oo each. Head Office: Montreal, Que.
Head Office in British Colunbia, James Harvey, Barrister, Cranbrooke, B. C.

Slough Creek, Limited.-Licensed to carry on business in the province
oi British Colunabia, 15th March, 1904. Anthonzed capital £200,o0 in
shares of £ i each. Head Office in Canada : John Hopp, Mniang Engineer,
Stanley, B. C.

PROVINCIAL ASSAY OFFICE
BELLEVILLE, ONT.

Conducted by the Bureau of Mines as an aid to the mineral
development of the Province.

Assays, analyses and other commercial tests for the public at
reduced rates.

Circulars of rates and sample bags furnished oi application.

Address

A. C, BURROWS, Provincial Assayer,
BELLEVILLE

Tho Imperial Coal and Coke Co. Limited.
Titis Corporation lias been forimied under Doinixajôn laws to work ait

exceedingly large area of coal land whiclh is situated on the west slope of
the Rocky Moun-aitns sote seven or eiglt miles north of the towna of Michel,
in the Crow's Nest Pass region. Our coipany notes slhow the capital to be
registered as $,oo,ooo in shares of $oo each. An option on the control of
the stock lias been given to ilontreal men wlho have organised with Mr. W.
Hierbert Evanms as President and Mr. lumites IIall as the Secretary : the
comapany's Ilead Offices at present are located in the Canada Life Building,
Montreal lite property, whici emîbraces soanethinig over 6oooo acres, is at
present lild under License but if the pruaiution is successfuli Crow% i Grants
will be issued upon p.a> ieit of $5 an acre to the British Columtaibia Govern.
aient. The pruperty was acquired by Mr. Anidrew Laidlaw and ir John
Brown. Jr., of Spokate, Waslh., twelve months ago, whiclh gentlemen bouglit
out ail the locators, and transferred the title to the NeIw Imaperial Coal
Company.

Froin present information the Company lias a season of prospecting
alhead of i as no developmaents have been made upon the property , a force
of ament will be put at work as sooa as the snow is off the grotnîd and open-
muags will be made at such points as auy seemi tost favorable for pernanent
workuags No estltates of tonnage cati be reliably made at present but on
the asstiumption of continuous coal beds the aggregate tonnage contained lin
the 95 sq. miles would be very large. It is reported that there are ten seamns
of workable widthls uutcropping on the property aid that lthese tent seais
aggregate i ro ft. in thickness ; the outcrops are reported to be visible over a
north and south runiing Cxtent of 25 1iles I.arge paynIents will have to
be iaade by the Maotitrealers on their options durimg the cominig sutumiiaîer in
order to aiake good their title.

The Great Western Mill, Lardeau District,
Tihis iill is being coustructed near Ferguson am the Lardeau District,

and is expected to start in a few weeks at the latest. It lias been constructed
to treat the gold and silver ores of the Nettie L, and the Silver Cuip mines,
and also such custom ore as maay offer. It lias twenty stamps of the ordinary
type with a crushing capacity of about 50 tons daily. It is built on the side
lill plat so that all hiandling is done by gravity ; tiiere are five floors in the
Mill. The fourth and fiftlh floors are occupied by ore bins and the terminais
of two trami-lines of the Riblet systen ; the third floor lias a Blake rock
breaker run by ait electric iotor, below are the batteries. On the fouarth
floor are four Dodds buddles for the treriiment of galetia ores and twu Irue
vaniers for the treattnent of heavy iron sulphides ; the concentrates, w ltlier
lead or lion, are to be shipped to smîelters for treatmaaent.

The first floor, wich is the lowest is devoted to the treatîtent of zinc
blend, containing dryers, and two Bruckner cylinders in wlici the zine
concentrates are roasted witl sait formning.a chloride of ?inc which is volatile,
the baser metals reamainag lin the roasted produrt. h'lle roasted product is
then worked in amnalgamating pans by a modification of the old Washoe
systemt and treated with quick-silver and ground. The pulp is then dis-
clarged into agitators aitd afterwards into settlers for the collection of
amaalgama, and the strean fron the settlers is passed througlh a gold aualgnai-
ator Ipatent type) to save such portion of the free gold values as mîay have
escaped the preceding appliances. The matill is driven hy two three-foot
Peltou water wheels, each witlh a double nozzle, working uinder a head of
150 ft. of vater. These wheels actuate two Westinghouse alternating current
dynamos which furnish the power and liglt for the plant.

The April Issue of the Crop Reporter, whiclh is publislhed unaîder the
authority of the United States Secretary of Agriculture, lias ait article clearly
showing and recognizinag the agricultural importance of the Canadian
Nurthwest. The rapid advance in the > ield of the matost important cereals is
emphasized by the quotation of statistics, e.g. In 1898 the total >ield of
Spriag wheat was 5,717,149 bushtels, in )90o3 the y ield was 16,534,308 btshiels,
a yield of 300% in six years; the yield of oats in 1898 was 3,136.122 bushels,
in 1903 it was 14,626,578, nearly five tites the crop of alE98; the yield of
barley in 1898 was 463,678 bushels. in 1903 it was 1,706,083, ait advance of
alinot four fold. The principal crops of the Northwest ia 1893 totalled
about 9,ooo,ooo bushels, whereas in 1903 they totalled about 35,000.000
bushels. The sigaificance of thtese figures is not the fertility of the )and
which is shown thereby, but the demonstration they afford that a region
which lias, for years, been supposed to be barren on account of its severe
r/nate, lias such a god climate that cereals flotrish and are profitable.
Canada cati have n1o better adverliseient of its cliamate and fertility than the
publication of these figures.

C. L BERGER & SONS
37 Willîir Street

BOSTON, Mass.
Successors to BUFF & BERGER.

SPECIALTIES:
Standard Instruments and Appliances

for

Xining, Subway, Sewer, Tunnel,
and all kinds of Underground Work

SEND FOR CATALOGUE
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Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE

[3ETWPEN

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.

FAS.T 'riR(otri SERVICE BRrWENt

Ottawa, New York and Boston
And ail NEW ENGLAND POINTS

Ihîough Bulel Sleeping Cars bellieu Ottawa and Heui
Bb e ceck to a1 points and pausd by c utcms in transi:.

Fortic les, imetables and information. appiy ta nearest ticket
agent of this comnpany or connecting Unes.

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

F STEEL FOUf-DRY CO.

HADFIELODS UMITEO

Tough Sao
Strong Durable

(TRAD•stARK IREOisTERfD)

NOTE
Al genuine HIERCULES has one colored strnd to protect cotisuners against

fitferlor grndes

It Is the Tougliest and Strongest Rope made for

HOUSTINC and HAULACE
IN MINES, QUARRIES, Etc.

Inclined, Surface and Underground Wire Rope HIAULAGE Outfits.
A.SO

AERIAL WIRE ROPE TR4M WA YS
For transporting Ore, etc.

A. LESCHEN & SONS ROPE 00.
92co922 No Pirst St., uT. LOUIS, 'Mo.

Branches-New York Chicago Denver San] Francisco

SHEFFIELO.
HECLON ROCK & ORE BREAKER

HADFIELD AND JACK'S PATENT

THE ONLY PERFECT GYRATORY STONE-CRUSHER
THE PARTS THAT ARE SUBJECT TO EXCESSIWE WEAR ARE MADE OF

HADFELD'S PATENT "ERA" MANGANESE STEEL
WE MANUFACTURE JAW BREAKERS, CRUSHING ROLLS,
ELEVATORS, BIN G.ÀTES, AND GOLD MINING REQUISITES.

Sole Representativos in Canada

PEACOCK BROT'MERS, Canada Life Building, Montreal.

CANADIAN MNING INSTITUTE
Incor-porated by Act of Parliament 1898

AIMS AND OBJECTS.

(A) To promote the Arts and Sciences connected with the econonical
production of valuable ininerals and metals, by mens of meetings for the
reading and discussion of technical papers, and the subsequent distribution
of such information as may be gained through the medium of publications.

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

(C) To take concerted action upon such niatters as effect the mining
and netallurgical industries of the Dominion of Canada.

(D) To encourage 'and promote these industries by ail lawful and
honourable means.

MEMBERSHIP.
MHÏMBURS Shall be persons engaged in the direction and operation of

mines and netallurgical works nning engineers, geologists, metallurgists,
or chemists, and such other persons as the Council nay see fit to elect.

STUDENT MEMIIERS shal include persons ivho are qualifying themselves
for the profession of uiining or imetallurgical engineering, students in pure
and applied science in any techuical school in the Dominion, and such other
1,ersons, up to the age Of 25 years. who shall be engaged as apprentices or
assistants in mîining, nietallurgical or geological work, or who niay desire to
participate in the benefits cf the meetings, library and publications of the
Institute. Student Menbers shall be eligible for election as Menbers after
the age Of 25 years. SUBSCRIPTON.

Members yearly subscription......................$îe oc
Student Menmbers do ...................... 2 Oc

PUBLICATIONS.
Vol. I. 1898, 66 pp., out of print.
V. 1. Il, 899, 285 pp., bound red cloth.
Vol. III, 1900, 270 pp., " "
Vol. IV, 1901, 333 pp., " "
Vol. V. 1902, 700 pp., " "
Vol. VI, 1903, 6oo pp., now in press.

Membership in the Canadian Mining Institute is open te everyone in-
terested in promoting the profession and industry of mining without quali-
fication or restrictions.

Forms of application for membership. and copies of the Journal of the
Institute, etc., mnay be obtained upon application to

THE SECRETARY,
Orme's Hall, Ottawa
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DIRECTORS:

GEORGE A. COX, President.

ROBERT JAFFRAY, i. M. PELLATTAND
G. G . S. LINDSEV, Vice-Presidents.

E. R. WOOD, Treasurer.

G. G. S LINDSEY, Secretary
THOS WALMSLEY, JAMES MASON, FREDERICK NICHOLS,

DAVID MORRICE, J. D. CHIPMAN, . A GEMMILL, WM. FERNIE,
AND C. C. DALTON.

Head OfEco-TORONTO, ONT.
British Columbia Offices-Fornie, B.C.

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

Present Capacity of Mines ,ooo,ooo tons of coal per annum.

Coke Ovens 350,000 tons per annum.

Cae would call attention to lie superior quality of our Michel Blacksmith
Coal, suitable for large forgings. Cati be shipped at reasonabie prices to al
parts of British Columbia, the Northwest Territories and Manitoba

This Company also owns the Ferne anid Morrissey Mines townsites, which
offer investmnents in towii lots that cautiot iail to prove productive.

Havir'galarge amount of development under way, there is always work
f ir coal miînera at good wages, and it nxay 1)e said that liere are few places in
tte world where labor of all kinds can earn more net noney under agreeable
conditions.

G. G. S. LINDSEY,
Third Vice-Presiden,

Toronto.

THOS. R. STOCKETT, Jr.,
General Superintendent,

Fernie, B.C.

SPRINOHILL COAL.
The Cuiberland Railway & Coal Company

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

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

Ottumwa Box Car Loader
The only practical me-

thod of loading coal in

box cars.

It handles the coal care-

fully and does not break

the coal or cars.

By using the OTTUMWA

LOADER you can save

enough in a few months

to pay for the plant.

Every well equipped mine

should have an OTTUMWA

Box CAR LOADER.

Om a.. Bo:r CØarLoaderC.
Ottumwa Box Car Loader Co.

General OMfces and Faetory--OTTUMWA, Iowsu, U.S.A.

Assayers Supplies
CHEMICAL APPARATUS

Prospectors'Outfits Fine Chemicals
Miners' Outfits Heavy Chemicais 50M Correspondence invited. cn

Prompt delîveries.

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

1-
MONTR EAL.818e Dorchester St.

Chicago OfRee-1035 Old Colony Bldg.
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Dominion ofrCanada
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 $1o per acre for soft coal and $2o0for
anthracite. Not more than 320 acres can be aquired by one individual or
company. Royalty at the rate of ten cents per ton of 2,000 pounds 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 exceeding
five, upon payment in advance of $7 50 per annum for an individual, and
from $5o to $oo per annum for a company, according to capital.

A free miner, having discovered mineral in place, may locate a claim
1500i 15xeo feet by marking out the same with two legal posts, bearing loca-
tion notices, one at each end on the line of the Iode or vein.

The claim shall be recorded within fifteen days if located within ten miles
of a mining recorder's office. one additional day allowed for every additional
ten miles or fraction. The fee for recording a claim is $5.

At least $ioo must be expended on the claim each year or paid to the
mining recorder in lieu thereof. When $500 has been expended or paid,
the locator may, upin having a survey made, and upon complying with
other requirements, purchase the land at $i.oo an acre

Permission may be granted by the Minister of the Interior to locate claims
containing iron and mica, also copper, in the Yukon Territory, of an area
not exceeding i6o acres

The patent for a mining location shall provide for the payment of a
Royalty of 2ý/ per cent. of the sales of the products of the location.

PLACER MINING.

Manitoba and the N. W. T.. excepting the Yukon Territory.--Placer
mining claims generally are 100 feet square; entry fee, $5, renewable yearly.
On the North Saskatchewan River claims are either bar or bench, the former
being 100 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 not exceeding r,ooo feet. Where steam power is used, claims 200 feet
wide may be obtained.

Dredging in the rivers of Manitoba and the N. W. T., excepting the Yukon
Territcry.-A free miner may obtain only two leases of five miles each for a
term of twenty years, renewable in the discretion of the Minister of the
Interior.

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

The lessee shall have a dredge in operation within one season from 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, $io 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,oo.

Department of the Interior,

OTTAWA, February, 1904.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granted to a free miner for a term of
twenty years, also renewal le.

The lessee's right is confined to the submerged bed or bars in the river
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, $îo0 per mile for first year and $io per mile for each sub-
sequent year. Royalty, same as placer mining.

PLACER MINING I; 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 from 1,000 to 2,o00feet. 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 claim must hold a free miner's certificate.
The discoverer of a new mine is entitled to a claim of 1,ooo feet in lengtlh,

and if the party consists of two, 1500 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee, $10. Royalty at the rate of two and one half per cent on the
value of the gold shipped from the Yukon Territory to be paid to the
Comptroller.

No free miner shall receive a grant of more than one mining claim .n each
separate river, creek or gulch, but the same miner may hold any number of
claims by purchase, and free miners may work their claims in partnership
by filing notice and paying fee of $2. A claim may be abandoned, and
another obtained on the sane creek, gulch or river, by giving notice and
paying a fee.

Work must be done on a claim each year to the value of at least $ýo.
A certificate that work has been done must be obtained each year : if not,

the claim shall be deerned to be abandoned, and open to occupation 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.

PETROLEUM.

All unappropriated Dominion Lands in Manitoba, the North west Terri-
tories and within the Yukon Territory are open to prospecting for petroleum,
and the Minister may reserve for an individual or company having machinery
on the land to be prospected, an area of 64o acres. Should the prospector
discover oil in paying quantities, and satisfactorily establish such discovery
an area not exceeding 640 acres, including the oil well and such other land
as may be determined, will be sold to the discoverer at the rate of $i.oo an
acre, subject to royalty at such rate as may be specified by order-in-council.

.JAMES A. SMART,
Deputy of the Minister of the Interior.
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PROVINCE of QUEBEC
The attention of Miners and Capitalists in the United States

and in Europe is invited to the

GREAT MINERAL TERRITORY
Open for investment in the Province of Quebec.

Gold, Silver, Copper, Iron, Asbestos, Mica, Plumbago,
Phosphate, Chromic Iron, Galena, Etc.

ORNAIENTAL AND STIRUCTURAL MATERIALS IN ABUNIANT VARIETY.
The Mining Law gives absolute security 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, 2oo acres, and (c) the third, 1oo 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 î,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 nietal, $2 and $4 according to distance
from railway.

Unless stipulated tô 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 psuperior metais include the ores ofrgond, sivr, iai, copper, nickel. graphite, asbestos,
mica, and phosphate of lime. The words inferior metals include ail other mninerais 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 iess 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 1o acres or fraction or
1oo ; if the mine is on Crown lands (i) in unsurveyed territory, $5 for
every roo 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 lbcenses 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 by 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 MINISTER OF LANDS, MINES AND FISHERIES,
PARLIAMENT BUILDINGS, QUEBEC, P. Q.
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Ontario's
* Mining

* Lands..
HE Crown domain of the Province of Ontario contains an area of

over roo,oooopoo acres, a large part of which is comprised in
geological formations known to carry valuable minerals and ex-

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

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, tale, marl, 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 salt, 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 workmng conditions for seven
years. There are no royalties.

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

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

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

3 ''T HOS. W. GIBSON,
Š 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

PRE CIOUS STONES.
TITLES GIVEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.
Under the provisions of Chap. i, Acte of 1892, of Mines and Minerals,

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

Ucenses are issued to owners of quartz crushing mille who are required

to pay Royalty on all the Gold they extract at the rate of two per cent. om
smelted Gold valued at $s9 an ounce, and on smelted Gold valued at $18 au
ounce.

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from zo a.m. te
4 p.m., except Saturday, when the hours are from io to i. Licenses are
issued in the order of application according to priority. If a person dis.
covers Gold in any part of the Province, he may stake out the boundaries of
the areas he desires to obtain, and this gives him one week and twenty-four
hours for every iS 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 terme
of twenty years each. The cost for the first year ie fifty dollars, and au
annual rental of thirty dollars secures each lesse from liability to forfeiture
for non-working.

All rentals are refunded if afterwards the ares 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 Goverument 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 Governinent of
Nova Scotia grants its minerals have introduced many outside capitalists,
who have always sta'ed that the Mining laws of the Province were the bebt
they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every
unit; Lead, two cents upon every unit ; Iron, five cents on every ton; Tin
and Precious Stones, ive per cent. ; Coal, so tents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from Jo to 4o miles, and embraces au area of over three
thousand miles, and is traversed by good roads and acceseible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc., are met at numerous points, and are being rapidly
secured by miners and investors.

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

THE HON. A. DRYSDALE,
Oommnaoner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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Cnhandl.Une Man pdyithIa R iblet 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

WRITrE FOR DESCRIPTION

AND PRICES

. C. RIBlET, ENGR.
Spokane, Wash., U.S.A.

Nelson, B.C., Canada

Steam SPump
In use all over the world in every
industry where pumps are employed.
The only moving parts are the simple
valves a spare set of which can at
any time be fitted by an ordinary
bourer and the pump made as good
as new.

Puisometer Engineering Co. Ld., Reading, England

Will pump dirty, gritty water.

Needs no oil, tallow or packing.

Will work merely hanging on a chain.

Has no exhaust steam.

Sole Canadian

PEACOCK
Canada Life Buildings

Representatives

BROTHERS
MONTREAL

HUNE SAFETY
BOILER

MANUFACTURED BY

The CanadiuinIe S8fety Boiler Co,
TORONTO, ONT.

T HE ýH ElE SAFETY BOILER-Made in units
of Too to 500 h.p., and can be set in batteites of

any number. Suitable for Mines, Pulp Mills, Water
and Electric Installations, and large plants <enerall>
The best and most economical boiler made.



CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.
CLYDE PATENT WIRE ROPE WORKS

Rutherglen , Glasgow,
MANUFACTURERS OF

SCotland

WIRE ROPE S for Collierles, 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 of 4" diar. Spec&al Improved Patent Steel Wire Rope, 176p yards long, supplied to Daizeil Colliery, Motherwell, Scot.,
which ran two ycars and 8 months, shewing condition when taken off. Previous rope from another naker lasted i year and 9 months

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, MoCl1 & Co., Montrea1.
John Burns, VancouveP, B. C.

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

CENERAI. SALES ACENTS

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

Beams, Channels, Angles and other StructurAl Material.
Steel Plates-Tank, Boller and Firebox Quality.

Cold Rolied Steel Shafting.
Mild Steel Bars-ail diameters.

Wire Rope. Snow Stoam Pumps. Tool Setool.

GOenea,1 OfEcs: OANADA LITE BUILDING - UONTRIEAL.

Montreal Pipe Foundry Co.
Limitedi

MANUFACTURERS OF

CAST IRON %
WATER AND CAS

end other Water Works Supplies.

"I.UDLOW" VALVES & HYDRANTS
CENERAL OFFICES:

Caada Life Building -- XONTREAL

PIG IRON...
'lO.i.F." Charcoal Pig iron, also

"Midland1" Foundry Coke Pig Iron
MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED
Plantsat RADNOR FORGES, QUE., and

SMIDLAND, ONT.

ogivERA,. OFFICES

CANADA .IFI SUIlpINC, MONTR E AL.

Geo. E. Drummond, Managlng Director and Treasurer.



WE MAEE A SPECIALTY OF
HIGH GRADE ROPES

FOR

Shafs, Slopes.
HAULAGE

Largest Stock
of

FLEXIBLE ROPES
for Hoisting,

Cranes, Transmission, Etc.

GUY ROPES and STRANDS

ROPES FOR VENTILATOR FANS

SPECIAL ROPES MADE FOR ALL PURPOSES
BLOCKS, CLIPS, THIMBLES, etc., in Stock.

THE DOMINION WIRE ROPE CO. Ltd.

MINING SUPPLIES
RAI LS LICHT AND HEAVY SECTIONS

NEW AND SECOND HAND
STEAM SHOVELS LOCOMOTIVES CARS

WHEEL AND DRAC SCRAPERS MININC BARROWS DRILL STEEL
FULL STOCK OF SUPPLIES

JACKS CAR MOVERS PICKS SHOVELS HAMMERS

RANSOME
---- -- SENDSEND CONCRETE

onm ca.ATA°OGUE
ALL SIZES AND KINDS MIXERS

ORE BUCKETS AND TUBS IN STYLES TO SUIT EVERYBODY.

ESTATETA11?rrrD D
Ofe JAMES COOPER
Office : 299 St. James Street, MONTREAL


