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TWENTY-SECOND YEAR OF PUBLICATION

Vol. XXIII-No. V. OTTAWA, MAY 31st, 1904. Vol. XXIII--No. V.

..RUBBER &OOUS FOR MININU PURPOSES..
Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,

Pulley Covering, Rubber Clothing and Boots.
.. MANUFACTURED BY..

THE UTTA PERCHA & RUBBER MF . 0O. OF TORONTO, Limited

THE cANADIAN MINING
:FOR 1904

MANUAL
14th

This standard work

Year
of reference to the MINERAL INDUSTRIES OF CANADA

will be issued in July, 1904. It is a

COMPLETE MINING DIRECTORY
to all BLAST FURNACES, COLLIERIES, METAL MINES, MILLS and SMELTERS of
the Dominion, and contains authentic details concerning the HISTORY, ORGANIZATION,
CAPITAL, OFFICERS, OPERATIONS, PLANTS, ACCOUNTS and DIVIDENDS of each
corporation.

ENDORSED BY THE COVERNMENT AND THE FINANCIAL AND MININC PRESS

For advertising space and for advance copies address

TEE CANADIAN MINING BEVIEW, Ottawa, Oanacla.

TCANAD IAN RAN D []RIL.L C
SH ERBRO0KE , QUE.

BRANCH OFFKCES 1 N
MONTREAL,QUE, TORONTO,0ml. HALIFAXeN.S.

ROSS LAN D,s..RAT POR TAG E,0snr.GREENWOOD,
VANCOUVER,B.C, B.C.
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FRIEO. KRUPP AKTIENGESELLSCHAFT GRUSONWERKi
Magdeburg-Buckau (Gerrnany)

MINING MACHINERY
ORE CRUSHINC: AMALCAMATION :0

Stone Breakers of s ially strong construc- Amalgamation Tables and Pans, Larslo's Gold
tion, Roller Milla, C hillan Mills. Amalgamators, Settlers, etc.

BALL MILLS SEPARATION and CONCENTRATION
for dry and wet crushing, more than ,8.o at Separators, Exhaustors, Hydraulic Classifiers,
work. Percussion Tables, Jiggers, Rotating Round

STAMP BATTERIES Tables.

\ Shoes and Dits of Krupp's Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant
a. For treating by the Wet Method with Stamp Batteries, Amalgamation and Concentration.
b. For Dry Crushing by Ball Mills Dust Extraction, and Leaching.

COAL WASHING PLANT e
.arge TestIng Station for CrushIng and Dressing Ores at the Works.

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

A & rtS •For the United States : THOS. PROSSER & SON, i5 Gold Street, NEW YORK.
For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For eouth Africa:UNITED ENGINEERING CO., Ltd., P.O. BOX 1082, JOHANNESBURG, S.A.R.
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IMPORTER OF

CARBONS AND BORTS
For Diamond Drills and ail Mechanical Purposes

GOODS SENT SUBJECT TO APPROVAL 65 Nassau Street, NEW TORX N.T.

BLISS No. 1 GOLD DREDGE
Built by Working on the Fraser River, B.C.

The Wm. Hamilton Mfg. Co. Lmited
Branch Office : VANCOUVER, B.C. PETERBOROUGH, Ont.
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Westinghouse Motors
For Mine Work

Give unequalled ease of control
in the operation of machinery,
and impose no restrictions in
regard to either the location or
character of the driven appa=
ratus.

Westinghouse Type C Induction Motor Geared to Mine Hoist

Canadian Westinghouse Co. Limited.
General Offices and Works: HAMILTON, ONT.

For particulars address nearest office
Lawlor BIldg., King and Yonge Sts.

Toronto

633 Hastings Street

Vancouver

Hanilton

Liverpool & London & Globe Bldg.
Montreal

134 Granville Street
Halifax

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

ALWAYS CARRIED UN STOCK.

SES AND UIES. CAS, TIFFETS, OISSES, .tt
SIELlS, CQUED PLATES.'

H. W. DeCOURTENAY & CO. J
O rid s NIc:GILL. STREET

Agents for Canada. M ON TRE.AL.

1
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SOLE BUILDERS OF

Tremain Steam Stamps

THE TREMAIN STEAM STAMP

[s designed especially for use in de-
velopment stages of a mine.

The mill is compact and has the
advantage of being portable, so that
it can be easily removed to a new
location when necessary.

It is of large capacity, generally
from 8 to 18 tons in 24 hours, de-
pending upon existing conditions.

It is well adapted to amalgama-
tion and leaves the pulp also in good
condition for concentration, or other
subsequent treatment.

Send for special descriptive cat-
alogue.

We Equip Complete

Stamp Mils :: Concentrating Mils
Cyanide Plants
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PROVINCE
The attention of Miners and

of QUEBEC
Capitalists in the United States

and in Europe is invited to the

GREAT MINERAL
Open for invest ment in the Province of Quebec.

Gold, Silver, Copper, Iron, Asbestos, Mica, Plumbago,
Phosphate, Chromic Iron, Galena,

ORNAMENTAL AND STR1UCTURAL MATERIALS IN ABUNDANT VARIETY.
The Mining Law gives absolute secuPity to Title, and has been
specially framed for the encouragement of Mining.

Mining concessions are divided into three classes:-
1. In unsurveyed territory (a) the first class contains 40o acres, (b)

the second, 200 acres, and (c) the third, ioo acres.
2. In surveyed townships the three classes respectively comprise

one, two and four lots.
All lands supposed to contain mines or ores belonging to the

Crown may be acquired from the Commissioner of Colonization and
Mines (a) as a mining concession by purchase, or (b) be occupied and
worked under a mining license.

No sale of mining concessions containing more than 4oo acres in
superficies can be made by the Commissioner to the same person. The
Governor-in-Council may, however, grant a larger extent of territory up
to 1,ooo acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $1o per acre for mining lands containing the superior
metals*; the first named price being for lands situated more than 12
miles aud the last named for lands situated less than 12 miles from the
railway.

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

Unless stipulated to the contrary in the letters patent in conces-
sions for the mining of superior metals, the purchaser has the right to
mine for all metals found therein ; in concessions for the mlning of the
inferior metals, those only may be mined for.

*The superior metals include the ores of gold, silver, Iead, copper, nickel, graphite, asbestos,
mica, and phosphate of lime. The words inferior metals include ail other miner-ais and ores.

Mining lands are sold on the express condition that the purchaser
shall commence bona fide to mine within two years from the date of
purchase, and shall not spend less than $5oo if mining for the superior
metals ; and not less than $200 if for inferior metals. In default, can-
cellation of sale of mining lands.

(b) Licenses may be obtained from the Commissioner on the fol-
lowing terms :-Application for an exploration and prospecting license,
if the mine is on private land, $2 fdr every 1oo acres or fraction or
100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for
every oo acres, and (2) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

Licenses for mining are of two kinds : Private lands licenses where
the mining rights belong to the Crown, and public lands licenses.
These licenses are granted on payment of a fee ot $5 and an annual
rental of $i per acre. Each license is granted for 200 acres or less,
but not for more; is valid for one year, and is renewable on the same
terms as those on which it was originally granted. The Governor-in-
Council may at any time require the payment of the royalty in lieu
of fees for a mining license and the annual rental - such royalties,
unless otherwise determined 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,

TERRITRY
Etc.

P. Q.
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OCtNADIANAN

MANUFACTURERS OF

Rock Drills, Air Compressors
and Ceneral Mining Machinery

This cut illustrates the first half of a Rand class 1' 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.

Me

EASTERN8RANCHES H EAD OFFICE & WDRK5. WESTERN BRANCHES
MONTREALQUE. U"nR5LADBC
TURONT0ONT SHERBRUOEGREENWIOO,.C.

H ~~ A LIAQ 'OUE BE C. VANCOUVER .. CHjA• 1•F •. .5.RATPORTAGE.0NT.
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THEBEN.NET FUSE
Crown Brand

The Popular Fuse Throughout the Dominion
SOLE MANUFACTrURERS

BENNETT
ROSKEAR SAFETY

SONS & c.
FUSE WORKS

England.
ACENTS IN CANADA:

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

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

ILOWLAND MACIN, Goneral Agent, Yates St., VICTORIA, B.C.

THE JOHN McDOUGALL

Caledonian ron Works Co. Limited

BO LERS
HYDRAULIC AND MILL MACHINERY

TANKS AND
WROUGHT IRON
WORK

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 apparatus andmachinery under ail Canadian oetters Patent owned or controlled by the International Steam Pump Co. and its companies ncluding the following patentsNOS. 40,235 47,168 52,155 53,629 62,005 70,612 74,31975,359 76,5»0 77,o66 79,001 80,482 82,040 82,041

WM.
Camborne, Cornwall,

a 0

1
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Dominion of Canada
SYNOPSIS OF REGULATIONS

For disposal of Minerals on Dominion Lands in Manitoba, the
North-west Territories and the Yukon Territory.

COAL.

Coal lands may be purchased at $îo per acre for soft coal and $20 for
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,ooo 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 $50 to $oo per annum for a company, according to capital.

A free miner, having discovered mineral in place, may locate a claim
1500 x 15eo 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 $oo must be expended on the claim each year or paid to the
mining recorder in lieu thereof. When $5o 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 16o acres.

The patent for a·mining location shall provide for the payment of a
Royalty of 2/ 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 ioo feet square; entry fee, $5, renewable yearly.
On the North Saskatchewan River claims are either bar or bench, the former
being 1oo 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 1,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
Territory.-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 confired 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 claims, 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 oh-
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient. Rental, Sîo per annum for each mile of river leased. Royalty at
the rate of two and a half per cent collected on the output after it exceeds
$10.000.

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 renewahle.

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 1st
day of Augustin 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, $roo per mile for first year and $io per mile for each sub-
sequent year. Royalty, same as placer mining.

PLACER MINING IN THE YUKON TERRITORY.

Creek, gulch, river and hill claims shall not exceed 250 feet in length,
measured on the base line or general direction of the creek or gulch, the
width being f rom 1,ooo to 2,000 feet. All other placer claims shall be 250 feet
square.

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

The person or company staking a claim must hold a free miner's certificate.
The discoverer of a new mine is entitled to a claim of i,ooo feet in length,

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, $io. 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 cn each
separate river, creek or gulch, but the same miner may hold any number of
claims by purchase, and free miners niay work their claims in partnership
by filing notice and paying fee of $2. A claim may be abandoned, and
another obtained on the same 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 $200.

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 Terii-
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 640 acres. Should the prospector
discover oil in paying quantities, and satisfactorily establish such discovery
an area not exceeding 64o acres, including the oil well and such other land
as may be determined, will be sold to the discoverer at the rate of $1.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 Interlor.



THE CANADIAN MINING REVIEW. vii

WALKER

AIR
WIGAN, ENGLAND

PATENT

COMPRESSINC ENG INES
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.

- -- - ý%W

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

WALKER BROTHERS
Steam and Air Cylinders

have constructed
ranging from the

700

smal
including 350 from 30 in. to 70 in. diameters.

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

Air Compressing Engines, with
lest sizes to 72 in. diameter,

four Steam Cylinders (Corliss

The Low-pressure Steam Cylinders are 64 in. diameter, the Low-pressure Air
Cylinders are 58 in. diameter. Steam Pressure, 140 lb. per
Pressure, 100 lb. per square inch.

EZTRACTED FROX CATALOGUE.

square inch; Air

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. dianieters, air cylinders, 40 in. diameters
by 72 in. stroke.

The compressed air is used for rock drilling, hauling, and punping under-
ground. -Vours 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, i90o.

Messrs. WALKER BROS., Pagefield 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
efficiency, while giving a large throughway with a small clearance space.-
Yours faithfully, For the United Alkali Co.,

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

the list of users in our catalogue. The steam and air cylinders are nearly 70 in
number, from 20 in. to 50 in. diameter.-WALKER BROS.]

SOL CANADIAN
RE.PRESENTAKTIVESPEACQCK

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

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

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

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

Messrs. DE WENDEL & Co., layange, 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 ANI) SON, Contractors.
Blackwall Tunnell Works, East Greenwich, S.E.,

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

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

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

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

BROT ECANADA LE BUILDINGBRm<OTHiiERu<S MONTREAL

BROTHERS
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Chemical and
Assay Apparatus -Z

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.
TH E H AIILTON-MERRITT PROSPECTOR'S OUTFITS.. .. .

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

Hoskins' Gasoline Furnaces.
Kavalier's Bohem ian Glassware.

Munktell's Swedish Filters.

OUR 1897 CATALOGUE ON APPLICATION.

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

MONTREAL.

The- Canadian
Mining Manual

1904
FOURTEENTH
Y FE A R

A Complete Mining Directory
ARRANGED ALPHABETICALLY

CLASSIFIED BY INDUSTRIES AND BY PROVINCES

FOR

The Mine nanager
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 O aian Kini .g Rtoview
OTTAWÂ, CANADA
-e----- ----- -- --- - -----

DIA OND DRILI
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.

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

LS

co.

I
1 wI

'I
IIt

------- --- ---- - ------- ------ --------------- §on
4>***" - - - - b"4*64
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NOVA SCOTIASTEEL & GOAL GO.Ltd.
PROPRIETORS, XINEBS ÂND

..Sydney Iines Bituminoils coal..
Unezcelled Fuel for Steamships an z Locomotives, Manfactories, R olli

Mille, Forges, GOlu Works, Brick and Lime Burinm± g, Coke, Gaù
Works, aad for the Manufacture of Steel, Iron, Etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Raits, Tee Raits, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steet
Stamper Shoes and Dies, Blued Machinery Steet /8' to f4" Diameter, Steel Tub Axtes

Cut to Length, Crow Ba/r Steet,'Wedge Steel, Hammer Steel, Pick Steet, Draw
Bair Steel, Forging of alt kinds, Bright Compressed Shafting 5/8' to 5"

true to ,* part of One Inch.

A Fuli Stock of MILD FLAT, RIVET-ROUNI and ANGLE STEELS Always on Hand.
Special Attention Paid to Xiners' Rquirements.

CORRESPONDENCE SOLICITED.

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

DIAMOND
ROCK DRILL

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

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

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

American Diamond Rock Drill Co.
95 Liberty St., NEW YORK CITY, U.S.A.

Cable Address, "Occiduous," New York.

DIRILL
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SULLIVAN & BULLOOR

Diamond
Prospecting Core Drills

m

Built in capacites
from 300 to 6000 feet,
and in nearly twenty
styles, for any
conditions of service.

Operated by hand,
horse-power, belt,
steam,
compressed air
or electricity.

We also build
Air Compressors
Rock Drills
Quarrying Machines
Coal Mining Machines
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DRUMMONDO

t ~COLLIIERIES AT WFSTVILLE, NOVÂ SCOTIA.

I
I

I

COAL
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 Ceai Mining Ce.Limited
AGENTS:

Hugh D. MacKenzie, Halifax.

Chas. W. Ives, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Head Office MONTREAL, Que.
JAS. P. CLEGHOILN,

Preident.
CHARLES PERGIE,

Vice-Pres. d General Iamager.
D. FORBES &NGUS5

Mereary.Treaare

The Standard of Excellence
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DOMINION COAL 0OMPANY LIMIJEB
Glace Bay, C.B. Canada

MINERS OF

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

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

3, ~ c~

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

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

1M xz"32 e O Ocy m 1l
The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch.attention given to prompt loading. Steamers of any size are bunkered without detention.
By improved screening appliances, lump coal for domestic trade is supplied, of superior quality.

Special

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

ALEXANDER DIOE, General Sales Agent, GLACE BATY, 0.3.
KINGMAN & 00., Agents, Custom House Square, Montrea, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.
R. P. & W. F. STARR, Agents, St. John, N.B.
HARVEY & 00., Agents, St. Johns, Nfild.

xiii
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M I

JEFFREY
Coal Cutting

Hauling
Dptfllng

Sope.nlng
Cpushlng
Dm.dging
Elevating
Conveying

Coal Washlng
Power

Tpansmlssion 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.
M

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.

CUTTERS
ELECTRIC MINE LOCOMOTIVES

CATALOGUE No. 19 IS YOURS 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.

COAL

xiv THE CANADIAN MINING REVIEW.
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STEAM ANDFLORY HOISTING ENGINESELECTRIC
Are designed for "STRENUOUS" duty. In Mines, Quarries,
and the various requirements for Contractors: Pile Driving,
Bridge Building and general Hoisting 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., SI F o ' o

Montreal. Flr9T g o
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 simpiy constructed Miil, suitabie for working al

kinds of ores that require uniformiy fine crushing by the wet process. This Mi is almodi-
fication of the weil-known Chilian Miii, but the roilers run upon a crushing ring or die,
whch is inclined inwardly at an angle of about 30 degrees, the roliers themselves also being
inclined to the central shafi of the Mili, thus utilizing the centrifugal force, as well as the
weight of the rolers themselves as a crushing agent. The Griffin Three Rower Ore Mii is
therefore a Mii aof great strength, and has few wearing parts. We construct these Milîs,
with extreme care, using only the best of raw materiais, which are most carefuily worked

-~by men who are specialists as miii builders. We seli the Griffin Ore Miii on its determîned
nerits, and wiiI gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

Bradley PulverizeP Co. N,

MORRIS MACHINE 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-39-41 Cortlandt St.

AGENCIES-
Henion & Hubbell, 61-69 North Jefferson St., Chicago, Il.
Harron, Rickard & McCone, San Francisco, Cal.

-Zimmerman-Wells-Brown Co., Portland,Org.
Mitchell, Lewis & Staver Co., Seattle, Washington.
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For
M Ine rs
Pit Sinkers DYNAMITE AND EXPLOSIVES ForaQ ua".rm on

Contractors

... Manufacturera and Dealers in ...

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

Prosident.
0. A. MACPHERSON,

Sec.-Irons.
ONTARIO POWDER CO. Limited 115 BROCK STREET

Kingston, Ont.

Electric Blasting Apparatus.
Adapted for Firing all klnds Of Explosives used in Blasting.

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

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

Blasting Machines.
The strongest and most powerful machines ever made forrElectric Blasting.

They are especially adapted for submarine blasting, large railroad zuarrying,
i ~' and rnining works.

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

Insulated Wires and Tapes, . Blasting Caps, Fuse, Etc.'% =
MAMES MACBETH & 00., 128 Maidon Lane, New York, U.S.A.

Hamilton Powder Oompany
Manufacturers of Explosives

Iron and S1,teel StruIctures for Collieries,

Metal Mines 'and Smnelting Works. . . .

;tceel liridges forRalasadf ih y. Ste Per and Trestles. -Steel wa-,te
To esand T n s Stel Roofs. (iirdiers, lie.amis, Columnsii, for liuilding. . .

ROLLED STEEL BERMS, J0lSTS, GIRDERS, CHANNELS, ANGLES,TEES, Z BARS AND PLATES
ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET

l ables, giý.ing Sites and -strenlgth of Rolled Beamis, on application. Post Off ice Ad dress,- MON T HE AL.

ODe:4ominitreetontr idgeBe h u Ca..

Do inon B id e oe td,,Lchne1-cslp

MILL AND MININO MACHINERY
Shaftlng. Pulleys, Gearing, Hangers, Bollers, Engines, Steam

Pumps, ChIlled Car Wheels and Car Castings. Brase and Iron

Dantino-n gif Everv Descrintion.

Alex. Fleck, Limited - Ottawa

$END°FORGATALOGUC

I.isht and Heavy Forginge.

THE CANADIAN MINING REVIEW.gi
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NO HEAT WASTED

The Robb-Mumford boiler is internally fired
,and no heat is wasted by radiation as in an ex-
ternally fired boiler.

The furnace is long and of large diameter

with greatest height at the back, giving good
combustion.

The boiler is built with a sheet steel case,
ready for use when it leaves our works, or for
bricksetting if preferred.

Robb Engineering Co., Limited
A11IERST, N.S.

}W ILLIAM *cKAY, 320 Osslngton Avenue, Toronto.AGEN TS 'o°AuTSON'AECK àC A', °.nto."
)J. F. PORTER, 355 Carlton St., Winnipeg.

xviiTHE CANADIAN MINING REVIEW.
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CanadiailPacifieRailway
18 THE MOST DIRECT ROUTE

TO THE

GPeat Mining
Regions

0IF

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,

MONTREAL.

SOROL o lIININU
Affîllated to

Queen's University

Kingston, Ontaro.

THE FOLLOWINC COURSES ARE OFFERED

1. THREE YEARS' COURSE FOR A IlPLOMA 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 (DSc.)

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

Next Session begins
Sept. 28th, 1904.

-- s@@@e-e••• .......-......

2
Through Express Trains

EVERY DAY
EACH WAY

BETWEEN

MONTREAL
AND

VANCOUVER

JUNE 18th
1904

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

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 $12,000

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

For CalendaP of the School and
further Information, apply to

The SoPFotaPy, Sohool or fining, Kingston, Ont.

xviii
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THE
CANADIAN

MINING
MANUAL

1903
BY

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

A FEW COPIES LFT

Price $4.00

CABLE HOIST-CONVEYORS

MANUFACTURED BY

THETRENTON IRON co.
T-, sirm mr si. o.:r

Engineers and Contractors, and sole licensees in North America for the Bleichert System.
Also, Wire Rope Equipments for Surface and Underground Haulage.

Illustrated book upon application.
New York Office-7 Burling Slip

IMPRQVED
On a PATENT PNEUMATI 1' and SELF-

ACTINC PRINCIPLE,
IN GLASS

NEEDLE LUBRICATORS.

IMPROVED STEAM TUBE CLEANER.

T
TUE CLEANER THAT CLEANS CLEAN.

No Moisture. No Scale.

WRITE FOR PRICES TO

THE HAMILTON BRASS
MFG. CO Liniteds

HAMILTON. ONT.

Chicago Office-i114 rlonadnock Building

INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oit hole to fit
the plug part of stopper, or otherwise by reducng the plugs to fit exist-
ing oit holes, the uieedle must be perfectly round, smooth and clean, so
as to work freely in the tube, the flattened end reaching about half-way
up the inside of Lubricator, whie the other end rests on the shaft or
axie, will produce the following resuits, viz.

'st.-Free working of the machinery by perfect lubrication.
2nd.-A saving of more than 75 per cent. in oil.

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

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

ALL OUR LUBRICA TORS ARE FITTED WITH BRA8S TUBES.

THE CANADIAN MINING REVIEW.
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Saves Cost Quickly.



"'NOT AN EXPERIMENT: IN GENERAL USE THIROUGHOUT THE W'ORLD"

The New Jackson Hand Power Rock DrIll
Handled and operated by ONE MAN, wilI acoomplish work of THREE MEN drilling with Bits and Hammers

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

Labor,

Write for Catalogue.
It Saves Money.

H. D. CrOIPPEN, 25 Broad Street, New York City, N.T.

SCHOOL OF PRACTICAL SCIENCE, TORONTO
ESTABLISHED 1878.

THE FACULTYi OF APPLIED SCIENCE AND ENCINEERINC OF THE
UNIVERSITY OF TORONTO.

DEPARTMENTS OF INSTRUCTION:

i-CIVIL ENGINEERING

2-MINING ENGINEERING

3-MECHANICAL & ELECTRICAL ENGINEERING

4-ARCHITECTURE

Special Attention is directed to the Facilities possessed by the School for giving

Instruction in Mining Engineering.

LABORATORI ES.

1-CHEMICAL

2-ASSAYING

3-MILLING AND 5-METROLOGICAL

ORE TREATMENT 6-ELECTRICAL

4-STEAM 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. TAYLOR
(TORONTO SAFE WORKS)

TORONTO, ONTARIO
MANUFACTURER$ or

Safes

THIS CUT SHOWS SUITABLE SAFE

FOR MINING COMPANIES

It Saves

J.

Bankers' Steel
Fireproof Safes

Jewellers' Safes
Vault Doors

Prison Work, &c.

THE CANADIAN MINING REVIEWxx



PUMPINCMACHINERY
FOR MINES AND WATERWORKS

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

HATHORN DAVEY & COLtd. ENGLAND
soie Canadian r%'K ~canada LiV. Building
R'e,°.".",a".. sPEACOCK BROTHERS °M""--EA"""

ADAMANTINE SHOES & DIES ALSO CHROME AST STEEL.
THE CANDA PATENT SELF-LOCKING CAM

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

These castings are extensively used in ail the Mining States and Territories throughout the World. Guaranteed
to prove better and cheaper than any others. Orders solicited subject to above conditions. When ordering send
sketch with exact dimensions. Send for Illustrated Catalogue to

CHROME STEEL WORKS,
KENT AVENUE. KEAP EROQKLYN NY U.S.A.

AN, HOOPER STREETS.JeRn. CNDAety . .JO ,asPC.
P. E. CANDA, Pp.sident. C. J. CANDA, VIce-Pp.uldent. F. MORA CANDA, Seepetary. T. 1. JONES, TpGaaua'ep.

POGSON, PELOUBET & CO.
CERTIFIED PUBLIC ACCOUNTANTS

NEW YORK - - - 42 Broadway
CHICAGO - - - Marquette Building
ST. LOUIS - - Chemical Building
BUTTE - - - Hennessy Building

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

Financlai Examinations, Etc.

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROCESS
NMay Prove th. Scolutiaori

... A P PI-Y"ýf O...

WETHERILL SEPARATINGCO., 52 Broadway, New York
Manufaoturing Agents for Canada, ROBERT OARDUER & SON, Montreal, P.Q.

THE CANADIAN MINING REVIEW. xxi
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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.

aIIl

HENRY BATH & SON,
London, Liverpool and Swansea,

BROKERS.
All Description of

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

Warrants Isued under their Speelal Act of
I'arllament.

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

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

Sample and Assay e-O
at the Port of

Ores and Metals. A

We are not Dealers or Refiners, but Receive
Consignments, Weigh, Sample and Assay them,
seiling 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 EVERYTHINO.

OLDEST EXPERTS IN
Molybdenite,

Scheelite,
Wolframite,

Chrome Ore,
Talc, #Q Nickel Ore,
Mica, Cobalt Ore,
Barytes, Cerium, and
Graphite, ,1 ail Ores
Blende, ,' and
Corundum, Minerals
Fluorsparo.
Feldspar. 0
LARCEST BUYERS. BEST FICURES.'
AOVANCES ON SHIPMENTS.

CORRESPONDENCE SOLICIltO.

.Ant.asL8ckweII Liverpool, ABC Code, Loreing
&Neal, Minng and Gencral Code, Litbers

Code and Muller% Code.
ESTABLISHED 1869.

SADLER & HAWORTH
TANNERS AND
MANUFACTURERS OF

Oak Leather BeIting . . . . .

Hydraulic and Mechanical Leather
MONTREAL and
TORONTO.

KINI BROTHRS
15 Bell's Lane

QUEBEC.

Lumber
Asbestos

.Chromie Iron
Mille at River Ouelle, LystesP, Kingsbupg,

Pabos, CodaP, Hall.

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

CHROMIC IRON MINE-Black Lake.

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

tions covering nearly a quarter of a million acres in

Eastern Ontario, and principally within the belts con-

taining Iron, Phosphate, Gold, Galena, Plumbago,
Mica, Marble, Building Stone, and other valuable
minerais, 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.

L. VOGELSTEIN

90-96 WALL STREET, NEW YORK

REPRESENTING

ARON HIRSCH & SOHN
Halberstadt, Germany

Copper, Argentiferous and Auriferous Copper Ores,
Maltes and Bullion, Lead, Tin, Antimony, Spelter.

Copper and Brass Rolling and Tubing Mills in Europe.

AGENTS OF THE

DELAMAR COPPER REFINING WORKS
Carteret, N j.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to

538 Huron Street TORONTO.

Specialty:
Examination, Prospecting and Initial
Development of Mining Properties.

I

q -

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, 8o STANLEY ST. MONTREAL, CAN.

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

JOHN E HARDMAN, S.B.
CONSULTING
MINING ENGINEER

Room 2, Windsor Hotel Montreal.

2o years' experience in the Mining and Reduction of
Gold, Silver, Lead and Copper.

13 years as a Specialist in Gold Mining and Milling.

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

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 EXAMINRD.

J. T. DONALD
ASSAYER AND MINING GEOLOGIST.

118 St. Franeols-Xavier St.,
MONTREAL.

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

JOHN ASHWORTH
CONSULTING MINING ENGINEER

Of the firm of

ASHWORTH & MORRIS
Cvil and Mining Surveyors and

Engineers. Valuers.

8-KING STREET-8
MANCHESTER, ENGLAND.

J. C. GWILLIM, B.Sc.

MINING

ENGINEER

KINGSTON - Ont.

WM. BLAKEMORE

MINING
ENGINEER

Consultation. Reports. Development.

NELSON - B. C.

JOHN B. HOBSON
CONSULTING MINING ENGINEER

Manager Con. Cariboo Hyd. Mining Co., Limited

BULLION, BRITISH COLUMBIA.

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

Telegraphic and Cable Address:
"lHoBsoN," ASCHROFT, B.C.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER

30 Years Experience.
RAT PORTAGE - . • ONTARIO.

Undertakes the Prospecting of Mines and Mineral Lands.
Diamond Drill Borings made by contract for #ll minerals

(eartby and metalliferous), Artesian Wells and Oil %prins,
also .ee Soundings for H arbors. Rivers, Canals, Tunnels and
Bride oundations. Quarry Sites and Clay Fields tested.

P ns and Sections made showing result of Borin Id
Drif ts tested to Ledge by the new Pneumatic and Hydraulic
'l ube System and the yield ascertained-Flumes, Ditches,
Monitors and Placer Mining Plant generally designed and Con-

structed. Properties Examined antd Reported on, Assays made.

FRANK B. SMITH, B.So.
CIVIL AND

MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PRoPaRTIaL

CALGARY, ALTA.

CHARLES BRANDEIS
A M. AMER. INsT E.E.-A. M. CAN. Soc. C.E.
Mam. AmER. ELECTRO-CHEMICAL SOc., ETC.

CONSULTING ENGINEER

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

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

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

W. U. Code, Univ-Edition.
Liverpool & London M NRA

& Globe Building MONTREAL

ERNST A. SIOSTEDT, M. E.

MINING AND
METALLURGICAL ENGINEER

Mem. Can. Mining Institute.
Mem. Am Inst. of Mining Engineers.
Mem. Am. Electro-Chem. Society.
Mem. Swe. Teknologforeningen.

SAULT STE. MARIE, ONT.

J. B. TYRRELL
Late of the Geological Survey of Canada.

MINING ENGINEER

DAWSON • YUKON.

Telegraphic Address-Tyrrell, Dawson.

Code used-Bedford McNeil's.

F. HILLE
MINING ENGINEER.

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

PORT ARTHUR, ONT.
CANADA.

FRANK C. LORING

MINING
ENGINEER

6o Empire State Bdg.

SPOKANE, WASH.

CHAS. BRENT

MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

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

Plants.

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.

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.

C.MUSSEN & 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.

Ceitrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

Contractor's Use, &o.

WIRE ROPE AT MARKZT PRICES.

AGENTS:

E. LEONARD &
MONTREAL, QUE.

SONS
ST. JOHN, N.B.

MURIUWIRE
All kinds and sizes, and for all purposes.

PRICES RIGHT. Standard and Lang's Patent Lay. PROMPT SHIPMENTS.

The B. Greening Wire Co. Limited
lMarA-u TT N :U'" IE N 3,EAI,4E"E

MINING
Pumps of all styles and

PUMPS-SOLID CYLINDER PLUNGER1
Very efficient where heavy pressure and gritty water have to be contended with.

patterns for all kinds of work.

PATTERN
SEND FOR CATALOGUE.

CANADA FOUNDRY COMPANY, LIMITED
Head Offce and Works-TOR0ONTO.

HALIFAX OTTAWA WINNIPEG VANCOUVER

ROPE
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industries of British Columbia vill know vhether our writer vas
correct or incorrect in his generalizations; thathe was well informed
by people personally interested, and thoroughly conversant with the
subject, is what we assure to our readers.
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Our article on " British Columbia and the Lead Bounty," in our
last issue has been made the subject of cqmment in a letter which we
are requested not to publish, but as some of the statements in our
article are called in question by this private communication we feel
at liberty to make some editorial comments.

Our correspondent says that there has never been any discussion,
al any time, of the question of what portion of the bounty on lead
should be rectived by the smelters, and further, that " no smelter has
ever received any share whatever of the bounty." Speaking exactly
and literally the words we have quoted may make a correct statement,
but indirectly, the smelters have been large participants in the bounty
through the increased freight, smelting and especially marketing.
charges, which they have imposed upon th.e miner.

The editorial in question was based upon the facts obtained from
one of the largest, if not the largest, corporation in British Columbia
interested in the silver-lead question, and it was not the intention of
the editorial to in any way revive or stimulate the old differences of
opinion between the producers and the smelters. The facts as stated
in our article are ite, and are not contradicted by the various articles
which have appeared in the press of Nelson, Kalso, Vancouver and
Spokane, during the last two months. The members of the Mine
Owners Association and the gentlemen representing the smelting

Mining in Newfoundland.

The annual report of the Mineral Statistics of Newfoundland
issued by the Director of the Geological Survey, Jas. P. Howley Esq.,
F.G.S., contains some of the data which is responsible for the largely
increased interest now taken in the mineral r0ýniîrces of the island.

The most noteworthy change from previous years was in the
large decrease of iron ore shipments from Bell Island. The deposits
on this island are owned (as our readers know) by the Dominion Iron
and Steel Company and by the Nova Scotia Steel and Coal Company.
The output of ore by the Dominion Company was 59,885 tons less
than in 1902, and the Nova Scotia Company decreased its shipments
by 80,041 tons, making a total decrease for 1903 over 1902 of

133,072 tons.

The shipments of copper ore aggregated 87,790 tons, being an
increase of 13,182 tons over 1902; by reason of the better price
ruling for metallic copper the va/ue of the shipments exceeded, by

$1:7,474.00, the value obtained in 1902. The bulk of the production

continues to come from the mines at Tilt Cove, leased to the Cape
Copper Company in 1890 for a term of 99 years, which produced

75,676 tons.
The pyrites industry also showed a gratifying increase, coming

from the deposit on Pilley's Island. This mine marketed 42,ooo tons

in 1903, against 26,ooo tons in 1902. The Dominion Iron and Steel

Co. still holds the option on the large deposit at Rowsell's Harbor,
Labrador, and it is reported that 1904 vill see some production from
this deposit.

i933 was noteworthy in Newfoundland as witnessing the incep-
tion of a small. but promising gold production. It appears that, in
addition to the quartz deposits carrying free gold which have been
formerly noticed, a placer, or grav~el, deposit at White Bay, known as
the ",Sop Arm Mine" has made a production. The value reported
as obtained is $3,ooo.oo, but note is made in Mr. Howley's report
that the treatment adopted has not succeeded in satisfactorly saving
.the gold; many of the finer particles being washed away and not
recovered.

The auriferous Iode mine at Cinq Cerf Brook is in a band of
quarrzite, intercalcated and mixed with slates of talcose or chloritic
nature. It is highly mineralized with copper sulphides (bornite,
erubescite and chalcopyrite) and carries its gold in particles which
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sonctimes are free in the quartzose rock, and sometimes are embedded
in the metallie sulphides mentioned. The values in gold are low, the
highest as yet being $7.00 per ton, but no fair or average test lias yet
been made.

The petroleuim field at Parson's Pond lias not been active; up to
the first of the year six lioles had been completed and two more partly
drilled, the completed holes are producers but as no continuous
pumping lias been done the actual yield of these wells is yet inde-
terminate. From results obtained thev are estimated at 5 bbls. each,
per day.

The deposits of chrome iron ore at Benoit Brook remain as in
1902, undeveloped, and the talc deposits of Conception Bay are in
the same condition.

The minerai industry empioyed 2067 persons in r 902, out of which
number there were six deaths from accidents. The total /ocal value
of the mne/a//ic ore production was $1,144,845, which Mr. Howley
points out is about one seventh of the actial value when converted
into market products.' The actual value, based on ruling market
prices for the metals contained, is put by Mr. Howley at over

$8,ooo,ooo, but we need not point out that such valuation is not
permissable. To the members of the Canadian Mining Institute such
an example of figuring values recalls the numerous papers and dis-
cussions on Mineral Statistics with which they are acquainted, and to
the editor of the REVIEW it recalls the remarks of President Coste at
the Toronto meeting of this year.

The value of a country's mineral production is what that produc-
tion brings as it is used, or sold, in that country, and although the
REVEw sympathises with Mr. Howley's aim and methods in his
endeavors to create metallurgical and chemical industries in New-
foundland to use the raw products which that island affords, it has to
acknowledge that the Dominion of Canada is suffering, to a propor-
tionate extent, in having a larger raw mineral production than it can
manufacture. Newfoundland needs a portion of the same cure which
is prescribed for Canada, viz.-a large increase of population, The
statistics of ores produced are very creditable, and the report is a most
valuable document for those interested in mineral productions.

Agaln the Le Roi Mine.

The mining portion of the British press seems to be again in a
high state of excitement concerning the condition of the Le Roi
mine. It appears that early in the present month the London Board
received a telegram from the acting general manager, Mr. J. H.
Mackenzie, reading as follows:-"Shipped from the mine to the
Northport smelter during the month 3,720 tons of ore from all stopes
which show the average value of the mine is $8.17 per ton; 430 tons
shipped from 1,350 feet level showed $7.45 per ton. No profit at all
lias been made for several months. The amounts realised from the
treatment of the furnace bottoms is $85,ooo. Owing to faulty
sampling and assaying and excessive valuation, $335,ooo bas been
made in the assets," and at the sane time was advised by a cable
from Mr. Anthony McMillan, the managing director, that he had not
yet had time to investigaten, or to sec Mr. Parrish who has been
seriously ill.

Upon receipt of these telegrams the Board at once scat out copies,
which administered a heavy blow to the mining shares on the market,
the price tunibling from 1 S/16 on April 25 th, to 7/8 on May 13 th.

Since the new year began the reports emanating fron the head
office have been very satisfactory to shareholders because the monthly
profits have been stated to be from £/xo,ooo, to £12,ooo; now the
arting manager telegraphs that, owing to faulty sampling and assaying

there has been an over valuation of sone $335,ooo oT £67,ooo stg.
Such a telegram, if its news be verified, is indeed a cause of alarm,
but the last annual report of this company, presented at the ann'al
meeting held on the .i8th February, 1904, told the shareholders over
Mr. Parrish's signature, that while the average of the ore sliipped dur.
ing the fiscal year was $13.36 on which a net profit of $z.99 a ton
was realized, yet the average value of the reserves at date of Decem-
ber l4th, 1903 was only $8.22 per ton. This -is but 5 cents a ton
different froin the average value of the mine (viz.: $8.17) as given in
Mr. Mackenzie's cahlegram, and if shareholders had read Mr. Parrish's
report they should not have been thrown " into a panic " by the recent
cable news.

The position of the mine is no more serious than it was six months
ago, and the REVIEw takes strong exception to the words used by the
London B.C. Revievl, referring to Mr. Parrsh, that " It is really in-
conceivable how a competent manager can have permitted this heavy
loss to be incurred," etc., etc. " There lias evidently been gross and
culpable negligence on the part of the assayirg staff for which the
general management must be heid responsible."

While the REviEw is at one with the B.C. Review in contending
that ore values have been over estimated in the past, andin being
unable to take an optimistic view of the company or its property, yet
it feels that the spirit of fair play will be manifested by the B.C. Re-
vieiwi and that Mr. Parrish is not to be condemned for the failure of
shareholders to*read his report and imbibe his wisdom.

The REv1Ew lias never been optimistic about Rossland mines, at
the same time it has realizcd the possibilities of the camp vhen it be-
came possible to treat low grade ores at a profit. The point it desires
its readers to note in connection with this flurry in Le Roi is that, no
matter how competent, how able, nor how explicit in his reports a
manager may be, his shareholders care nothing for what he writes
unless it affects the share value of their holdings. Furthermore, in
this case, the shareholders have been too blind or too lazy to read a
comperent manager's statement, and the result is not the fault of
either the manager or the mine, but of their own limited capacity for
absorbing knowledge.

ElectroWytic Iron.

The article in the April issue of the REvIEw on the Electric
Smelting of Iron Ores presented the existing concensus of opinion on
the commercial question of smelting iron ores to a pig metal. Recent
experiments in the laboratory of applied chemistry of the University
of Wisconsin have shown that another application of electricity, viz;
to the deposition electrically of a chemically pure iron, is not only
feasible, but can be made at such a low cost as to make the applica-
tion of wide commercial importance.

The process is the invention of C. F. Burgess and Carl
Hambuechen who have communicated their results in a paper recently
read before the Aitherican Electrochemical Society. Their researches
have extended over a period of more than two years, and have been
directed to the production of chemically pure iron in commercial
quantities by an electrolytic process. Various electrolytes have been
tried under varying physical conditions of heat, density, rapidity of
deposition, and other working conditions, but the authors announce
the following as the method which furnished the most satisfactory
resuts:-

" The electrolyte consists of ferrous ammonium sulphates; the
current density at the cathode is six to ten amperes per square foot of
cathode surface, and at the anode slightly less; the electromotive
force for each cell is slightly under one volt; the temperature of
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electrolyte is about 30° C.; the anodes consist of ordinary grades of
wrought iron and steel; the starting sheets for the cathodes are of
thin sheet iron previously cleaned of rust and steel."

The analysis of the deposited metal shows over 99 9/ of metallic
iron witl much occluded hydrogen, which lias the effect of producing-
a hardness which the authors state is equivalent to a high carbon
steel. This hydrogen is removable by heating, after which the metal
becomes soft, malleable and tough, presenting the usual features of a
high grade wrought iron.

The deposited metal is not only hard but very brittle, which may
operate against its use in some applications whiclh have been proposed.
In fact the question as to whvat use can be made of such a metal, and
what market obtained for it is what is of main interest to the iron
world. That it will be of very great value and service in the chemical
and metallographical lrboratories is unquestioned, an¶l the cheap cost
of production, stated to be aboùt $ro.oo per ton of 2,ooo lbs., will
permit of a wide adoption when its field of use has been determined.

The Late Sir Clement Le Neve Foster.

Sir Clement Le Neve Foster, Professor of Mining at the Royal
School of Mines, died in London on the 19 th of April last. The
deceased will be known by nost mining men as the distinguished
chief Inspector of Mines for Great Britain, in which capacity his
reports were of great influence.

At the age of rg Le Neve Foster began his practical work as
assistant with Sir Roderick Murchison on the Geological Survey of
Great Britain, being chiefly engaged in the counties of Kent and
Sussex and afterwards in Derbyshire and Yorkshire. Rcsigning his
position on the Survey staff he became lecturer to the Miners
Association of Devon and Cornwall, and during this portion of his
life interested himself greatly in the introduction into the mines of
improved appliances and methods.

At the age of 27 years (in 1868) lie resigned this appointment to
undertake geological exploration in Sinai, and afterwards mining work
in Central America, from which place he removed to Italy to engage
in gold mining.

In 1872 he was first appointed to an Inspectorship of Mines,
being stationed in the Devon and Cornwall districts for eight years,
when he was transferred to North Wales. In 1894 he became chief
Inspcctor, having the editing of the statistics relating to mines and
quarries at. the Home Office. He resigned his official position at the
age of So and was knighted in 1903. Sir Clement was facile with his

pen, and in addition to his well known books on " Ore and Stone
Mining," and " Mining and Quarrying," he contributed to the Ency-
clopaedia Britannica the articles on mining in the seventh edition.
In his death the world has lost an intelligent and courageous
epgineer.

A Correction of Mr. Kirby's Paper.

In the printing of Mr. E. B. Kirby's paper in our last issue
there were one or two important errors which we desire to correct
in this issue. On page 61 in the second column, 4 2nd line, the
figure should be "S6.oo full assay value," instead of $5.oo and
the table read thus :-

Gold (oz.).......... ...... ........ o.63 0.54
Silver (oz.).................. ....... 0.43 1.10
Copper (%)........ ................. r.8 1.88
Suilphide Minerals (%)..... ..... 26.00 22.25

Page 62, line 28, insert " also " between "And " and "Centre
Star." Pages 62 and 63 on the first column of each page, and in
the 4 7th and 5 2nd lines respectively, the words " secondary "

should read "l subsequent " in each case. i the 28th line of the

2n1d column, page 62, the follovinîg words shouldibe inserted after
the word "movements?--" and suppleiented by branch fissures."
li the 211( coluniu of page 63, 2oth liie, insert the word "l meciani-
cal " betweenî the words " the " and " effect." Oni the 23 rd line

the word "l segration " should read " segregationi," and on the

34th line " excessive deposition " should be '" successive deposi-
tion."

CORRESPONDENCE.
East Kootenay Coal and 011 Lands.

To 'TiE EDITOR.

SIR:-
For at least nine years East Kootenay lias been the centre of.

attraction for ...l Canadians interested in the Co'al lands of the Wcst,
and it lias certainly maintained its reputation as a storm centre for
politicians and speculators. The original d'.'coverer of the Crow's
Nest Pass coals could never have anticipated the notoriety which his
modest discoveries have developed, and he would be a clever man who
to day could predict when the storm-clouds would pass away and the
era of intrigue and grab corne to an end.

'rhe acquisition of the first large area and its subsequent develop-
ment is nov a matter of history, and the successful promoters have
settled down to "say nothing and saw wood." The scenes which
acconpanied the granting of the Crow's Nest Charter in 1895 and
in 1896 are almost for.otten. To-day scarcely less excitement pie-
vails at Victoria in connection with the disposition of blocks 4593 and

4594 which, for aIl practical purposes, are the last of the East Kootenay
Coal and Oil Lands at the disposal of the Provincial Government.

At one time, and as a matter of fact three years ago, it was believed
that the coal measures of the Pass were confined to the region extend-
ing fron Lodge Pole Creek in the south to a few miles, say five, above
Michel Creek in the north; and from the Elk River in the west to the
boundary of the Province in the east, It was known from casual
travellers over the trails that coal existed in the northern reaches of
the Elk, as well as in the Flathead country. The late Dr. George M.
Dawson had reported coal outcrops in the North Kootenay Pass but
even so high an authority as the latter spoke with. caution as to their
quality and probable extent, and it was generally believed that the
central basin, aiready defined, contained most if not ail of the valuable
coal deposits. Even without any extensive developnent it may at
once be admitted that this conclusion was erroneous. Without going
so far at present as to say that, as valuable an 'area has been located
elsewhere, it is not too much to say that, on the North Elk, from the
point where the coal measures are exposed again, after having been
cut.off by the limestone for a distance of 6o miles north, there is a
coal-field from 8 to 1o miles in width which, on present prospecting
shows a continuation of the saine coal seanis as at Fernie, and of a
quality at the surface which gives reason to hope that at greater depth
the quality will be practically the same. This immense coal-field
covers 30o,ooo acres. It contains at least 20 known seams and a
probable tonnage "in situ" of 30,000,000,o0o tons capable of yielding
in operation 5o% or i5,ooo,ooo,ooo tons.

In the Flathead valley to the south is also an immense coal-fi.eld,
although it has not been so thoroughly prospected as the one in the
north, and samples of the coal taken fron the outcrops do not give
anything like as favorable an analysis. Indeed, so far, more has been
thought of the probability of this section becoming a great producer
of oil than coal. In this however we entirely disagree whh the repre-
sentations so widely made by interested parties. We have made a
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point of ascertaining ail that can be definitely stated by competent
authorities who have actually inspected the localities where evidence
of natural oil is observable, and consider that it is quite premature to
conclude that oil exists at any point in this section in paying quanti.
ties. The mere discovery of rocks and shales which on being pounded
or scratched, yield an odor of petroleum or some kindred oil is poor
evidence on which to base expectations of a flowing well. Nor is the
presence of a film of petroleun floating on the surface of a pool of
much higher value in the determination of " pay oil "; and yet this is
the full extent of the evidence on which promoters are booming the
" South Kootenay Oil Lands " and moving heaven and earth to secure
large sums from investors in the shape of promotion money. The
best advice we can procure is to the effect that the geological forma-
tion as well as the broken character of the strata throughout the whole
of this country vetoes the possibility of oil in paying quantities, at any
depth. This was the opinion of an eminent expert who examined the
district three years ago for the Standard Oil Co., at a time when, if his
Company had desired, they could have acquired the whole territory
for a tithe of what is being asked nov. We are therefore of opinion
that the fuss which is being made about this southern block is just so
much bluff on the part of those interested.to create the impression of
fictitious values, and the scramble for titles is intended to strengthen
the impression that this Toin 'l iddlers ground is a veritable El Dorado,

The coal block on the North Elk is a different matter altogether.
There, it is not a question of coal either as to quantity or quality but
of market. Already one large company-The Imperial Coal and
Coke Co.-has been formed with a capital Of $4,500,oo to purchase
and develop 94 square miles of this area. Other large blocks con-
taining from 20 tO 5o square miles are held by speculators and it will
yet become a matter of public interest and investigation to ascertain
how such immense area*s have passed into the hands of a few men-
not in any case the original locators-even before the Govemnment is
in a position to grant licenses or issue any kind of titie. That matter
we waive for the present. Meanwhile we would point out that the
Nest Pass Coal Co. have developed their mines to such an extent Crow's
that they have not only overtaken the Canadian but the American
demand. In a recent issue of the Fernie Free .Pess we read that the
General Manager was in Montana seeking trade for the first time in the
history of the concern; the B.C. Smelters were aIl fully supplied with
coal and coke, and the mines at Fernie and Michel were working littie
more than half time whilst those at Morrissey were temporarily closed
down.

In addition to this fact it must be borne in mind that the pro.
duction of coal is increasing daily on the Alberta side of the Rockies
where the output exceeds rooo tons a day, and during the present
season will reach 2000 tons.

In view of these facts there are two conclusions which seem
irresistible. That money invested in East Kootenay Coal Mines will
not, for many years to come, yield any returns to the investor except
the satisfaction of seeing a few speculators and promoters line their
pockets; and that the British Columbia Government would be well
advised, having rescued blocks 4593 and 4594 from the grasp of one
large corporation, to keep them pernanently as a Governnent reserve
selling a few miles at a time to "bona fide" coal operators as the
requirements of the Province increase. Such a course would no doubt
be a sore disappointment to the politicians of both parties who regard
the public domain as their legitimate prey, but it would at the same
time preserve for the public benefit the last of the invaluable coal
lands of East Kootenay, and prevent millions from being squandered
in a fruitless enterprise by unscrupulous promoters.
NELSON, 18th March, 1904. W. BLAKEMORE.

Mica Deposits.

By FRITZ CIRxi., M.E., Moitreal.

Mica, in its broader sense, comprises a group of minerals
whose chief characteristics, distinguishing them from all the other
minerals, are their great flexibility and micaceous structure, that is
they have a highly perfect basai cleavage and yield easily very
thin and more or less elastic laminae. If we split up a mica
crystal into sheets and divide tiese sheets further, we find that
their flexibility and also their transparent qualities increase with
the division of the laminae, and this division may be continued
to the thickness of i/rooo of an inch, and more, if we had instru-
ments fine enough to do- this vork. On account of these remark-
able qualities mica lias been used for ages in the arts, for many
decorative purposes as screens, stove panels, lamp chimneys etc.,
and we find, that in the seventeenth century, white mica of a
highly transparent quality was used as covers for dials of watches
and in surveying instruments.

A further characteristic feature of the micas, is the production
of so called percussion figures ; the latter may be obtained if a
crystal plate is supported upon a hard cushion and a blow be
struck with a light hammer upon a steel rod. These percussion
figures have been often investigated and consist of a six-rayed star,
ivhose branches roughly speaking are parallel to the prismatic
edges of the crystal. Ail species of the mica group crystalize in
the monoclinic system, but with a close approximation to either
rhombohedral or orthorhombic symmetry.

Chemically considered ail the micas are silicates, in nost cases
orthosilicates, of aluminium vith potassium and hydrogen, also
also often magnesium, iron, sodium, lithium ; further rarely,
barium, manganese and chroëhium. Fiuorine is prominent in
some species and titanium is also sometimes présent. Ail -micas
yield water upon ignition in consequence of the hydrogen which
they contain. The amouat of. water in all micas being mostly
between 4 and 5 p. c.

The application of mica in the arts, and to sonie part in technics
as above referred to, iaving been very limited the mining of this
minerai naturally vas carried out on a verv small scale in a
primitive wav and was practically of no inpoi ance, which is
illustrated by the fact that, the statistical bur ., of the countries
viere mica mining is now successfully pursued, sloved some r5

years ago a blank in the production of micr in their periodical
publications, and it is not until the marvelous progress in electrical
science, which is ever ready to replace seemîingly high achieve-
ments of to-day by new and still higher ones of tomorrow, found
a place for the successful application of this minerai in apparatus
of various construction, that the mining of mica vas seriously
attempted. By a great many experiments in many of the electro-
technical laborities it was established that, the most valuable
property of mica is its electrical non-conductivity. From the date
of this discoyery the application of mica in electricity, more
especially in the electric transmission of power, is general; *mica
has become a mineral of large economic importance, and if electricity
progresses in the future as fast as it has for the last r5 years, there
is no doubt that the economic exploitation of mica will forn one of
the chief resources of countries, where the sanie is found to exist
in payable quantities. When we compare the mica industry
in Canada of to-day with that of some years ago, we must come
to the conclusion that the same has assumed large proportions,
vhich may be seen from the fact that, while the production in 0goo

was practically nil, the same reached in last year a total of about
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$i 70,ooo and if reports be true, that the supply of India mica is
curtailed, the production will likely exceed this year $250,0oo.

The distribution of mica over the globe is very general ; it
occurs in scaly particles as essential con -tituent of many meta-
morpliic and eruptive rocks, suîclh as gneiss, granite, porphyry
and in this mode of occurenco it is only of geological and litho-
logical importance ; but as an economic mineral, as a minerai of
commercial value, such as it comes here under consideration, we
have to refer to the actual deposits of mica, containing mica
crystals of large size which split up easily into laminae.
Mineralogically speaking we have the following species

i. Muscovite : In composition it is a hydrous-potassium
aluminium silicate (K2 0, 2 H 0, 3 AI 2 08, 6 Si 02) usually call-
ed potash mica (Germ : Kali-glimmer.) It has mostly a clear,
white color and constitutes most of the white mica of the trade.-
It lias a ruby color in India.

2. Phlogopite : Chemically speaking similar to Muscovite,
but contains Magnesium, generally called Magnesium mica. It is
mostly of amber brown or black color and constitutes the greater
part of the amber mica of commerce, as found in Canada.

3. Biotite : Magnesium iron mica, general!y blac: in color.

4. Lepidolite or Lithium Mica : This mica is comparatively
rare, usually pink in color. It occurs very seldom in crystals, but
only in flakes and scaly particles.

5. Zinnwaldite : Lithium Iron Mica, in form near biotite.
The color is pale violet, yellow to brown mnd dark gray. It
occurs at Zinnvald and Altenberg, Germany ; also in Cornwall.

Of the above five species only the first.two are of commercial
importance, while the other three are only interesting fron a
miineralogical point of view.

I. Muscovite is the most common of the micas. It is named
from Vitrum Muscoviticum or Muscovy glass, formerly a popular
name of the mineral. The distribution of this mica is very general
ail over the globe, but only in a few countries can muscovite mica
in payable quantities be found. •

The occurrence of this mica is confined more or less to peg-
matite dikes, whiclh in character may be called a very coarse
granite, consisting of feldspar and quartz in variable quantities.
These pegmatite masses occur in rocks of archaean age and com-
prise aIl the members of this formation from the lower Laurentian
up to the Cambrian. According to I. A. Holmes,* in crystalline
rocks exposed in the lower part of the Grand Canon of the Colorado
in Northern New Mexico, the dikes break througlh the granite rocks
and are of pre-Algonkian age. In most cases ail the larger dikes
in the Rocky Mountains have been involved in schistose and
other structural modifications of the crystalline rocks, and conse-
quently must have been formed either prior to, or during the earlier
stages of the uplift of the mountains. In the Appalachian region
these dikes generally are observed in connection with the schist-
osity of these rocks, although considerable changes of the adjacent
rocks are noticeable. The condition of the material in the dikes
suggests their formation either prior to, or during the early stages
of, the uplift of these mountains.

In the pyroxenic region of the county of Ottawa the pegma-
tite rock differs from the usual varieties of this class of dikes or
veins found in the Laurentian formation inasmuch as it is usually
much finer grained ; it occurs also as veins intersecting the gneiss
in approaching the great masses of anorthosite and gobbro. Dr.

pyroxene, frequently cut the gneiss along the Une of the strike
of the dikes, like the latter, but its intrusive fcharacter is clearly
evidenced in most cases by the sending off of spurs into the mass
of gneiss in contact, as well as by the fact that it frequently cuts
directly across the gneiss and intersects also the pyroxene, thus
denionstrating its later intrusion. Inclusions of grayisli or reddisih
gneiss, which is penetrated by these rocks, are also frequently
found in the niass both of the pyroxene and feldspar, and furnish
further evidence of the intrusive character of these rocks. In
some places the presence of three distinctly intrusive dikes is
recognized in the samne opening, the oldest being the pyroxene,
the second cutting the pyroxene is a pegmatite and the third is a
black trap rock.

As to the constituents of the pegmatite dikes, either feldspar
or quartz predominates, an even distribution of both through the
dike is not generally observed.

Apart from muscovite there are many accessory minerals
found througli the vein mnatter suci as a rare earth ; monazite,
pitchblende, uraninite. In several of the Quebec deposits, pitch-
blende containing Radium, is reported to occur in payable quan-
tities. The la-gest and best developed crystals occur in the
pegniatite dikes associated with granitic intrusions either directly
cutting the granite or in its vinicity. They are often associated
with crystallized orthoclase, quartz, albite, apatite, tourmaline,
garnet, beryl etc. un , other mineral species characteristic of
granitic veins.

Muscovite crystals generally speaking do not occur in payable
quantities in pegmatite dikes of less than 2 feet in thickness, but
this does not say that every dike of larger dimensions necessarily
contains mica. We have instances where large dikes measuring
over 200 feet in width contain no mica at all. According to the
experience of the writer muscovite mica in workable quantities
occurs-althougli there are exceptions to this rule-either on the
hanging or footwall of the pegmatite dikes ; the saine occurs in
single crystals imbedded in the matrix, or in small or larger
pockets of irregular shape, in chainlike accun'ulations of crystals,
or in so called stock-werke of smaller dimensions.

We find that occasionally the sheets of the mica have been
folded under pressure ; often such are useless for commercial
purposes on account of producing the so called ribbon mica,
the sheets being cut into narrow strips vith parallel edges.
These parallel edges of the rolled mica appear in ail cases to be
parallel to certain axes of crystallization, but the real cause of this
rolling and the conditions under whicli it bas been produced cannot
well be determined.

From the foregoing it is evident that the material to be
blasted down and removed must be necessarily large in order to
obtain the commercial product, and according to manifold
'experience it is a fact that only a very small percentage of the
deposits discovered warrant the expenditure for their exploration.
As to the crystals or books, as they are generally termed, the size
of them varies considerably ; while one dike may contain only
crystals of small size of say, one or two inches larger axis, with
very few larger crystals scattere.d through the matrix, another
may contain only the larger size from 2 inches upwards and may
yield a very fine commercial product. Many of the latter hold
inclusions of foreign substances as quartz, feldspar, tourmaline,
calcite and flattened crystals of garnet between the sheets ; further,

Ells in his investigations found that the quartz feldspar of the not infrequenfy magnetite ii dendrite like forms follows in part
the direction of the percussion figure. A muscovite crystal*Pap.r rgad befere the i fth annual meetiw of the Gooicae Socixtc A m coit ca

America. generally with a feîv local exceptions splits to perfection ; it cani
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be divided in a great many fine laminne of great transparcncy
and these as a rule are very, elastic. The hest qualities, or those
which are used for ornamental work, have a clcar white color;
others, like the India mica, a ruby to rose color ; others again have
a greenish or grey tint. Reddish spots of iron and tourmaline,
as in the Villenuve mine, arc frequently met with, in some cases
to such an extent as to render the crystals unfit ·or the use îwhite
mica is generally put to. For commercial use the crystals are
split into sheets of -r to -. of an inch in thickness; the rougli edges

and parts are taken oiT by hand by thumbtrimming, and the sheets
cu into the required sizes 1" x 2", m" x 3' etc.

As to the percentage of imerchantable mica in a pegmatite
dike, experience in this direction shows that, a dike containing
about 5Z of useful mica crystals in the rougli state, of fairly good
quality, and allowing 4 of this mica for waste-in others words
that a mine yielding about 2% of trimmed mica should under
ordinary circumstances (taking labor and locality into consider-
ation) pay handsomcly.

The localities where the ·mica deposits are found are very
numerous and only those which are interesting by reason of their
extent or geological features, will be described :' In Canada, in
the province of Quebec, in the vicinity of Tadousac, io miles from
the shore of the St. Lawrence, veins of pegmatite traverse the
.country rock, iainly consisting of feldspathic and dioritic gneisses,
and contain mica crystals irregularly distributed through the vein
matrix. The dimensions of these veins are in some cases very

Tadou.eac Mine, Quebec,

large, being 200, to 300 feet in width, while the length is from
several hundred feet up to one mile. Veins of these dimensions,
howevër, do not pay to work ; veins of 2o to 30 feet width,
exhibiting a F. r amounit of crystals generally pay to work.

Crystals of black tourmaline are frequently met with, while

miany classes of rare earth.- as monazite, uranite, cerite and

pitchblende are constituents of these veins. The mica coming
fromi these localities is of excellent quality, being remarkably
clear from spots, while the cleavage is perfect. The main vein of
the Beaver Lake mine in the Te..rebonne township is 140 feet
wide and exhibits a fair quantity of irreguiarly distributed crystals,
some cutting 4×x6 inches. lin the township of Villeneuve north,
of Ottawva muscovite mica occurs im a vein of pegmnatite
mecasuring 1 35 feet in wvidth, and cuitting throughi the gneiss. It

is a transparent mica, thicker laminae showing a greenish tint,
sometimes with inclusions of iron and tourmaline. Other
accessory minerals like cerite, pitchblende and monazite are
frequently met with.

A sample of Uraninite lias been analyzed by the United
States Gcological Survey and gave the following -

Oxide of Uranium ....... .... · ·· ·....... 37,90
Oxide of Thorium...... .............. . .. 6,41
Oxide of Cerium ... .... .......... . ... o,40
Lanthanium and Yttrium ...--- ·· ........... 3,68
Lim e ..... ................ . .............. ........ o,39
Oxide of lead............ ..... .,....... . ....... 11,27
W ater ...... .............. ................... ..... 1,47
Silicates and other minerais .. ...... ....... 1,28

100,72
Density............... ... ..... ......... ........ 9.055

The feldspar found at the Villeneuve mine is of a very pure
quality ; it is entirely frce from iron as is seen froni the following
analysis, compared with the theoretical analysis of pure ortho-
clase feldspar :-

Silica
Alumina
Potash
Iron
Magnesia

Villeneuve
Mine.

63,96
19,16
16,88
traces

Theoret.
Analysis.

64,61
18,49
16,90

rceV' f .'cym«é.ee

.r 7. 
.

Villeneuve Mine, Ottawa Couinty, Ont.

Some very large crystals hiave been taken fromn this vein, one

griving sheets Of 30 X 22 inches ; another. crystal weighied 500

pounds and realized 5oo dollars. The Villeneuve mine has yielded

some 35,0oo lbs of merchantable mica, and the writer is of the

opinion that, if mining towards the depth of this minle would

seriouisly be attempted, mica in payable quantities may be found.

There is a large field for the prospector of white mica in the
Lake Manowan region, 250 miles north of Lake St. Johin ; at

Watsheshia on the gulf of the St. Lawrence about 40o miles below

Tadousac and also at Lake Pieds des Monts, 17 miles north of

Murray Bay. This latter mine has comne into prominence lately

by the discovery of pitchblende, an uranium oxide, containing

Radiumn ; it is reported that this minle contains this mineral in

payable quantities. In this connection it may be mentioned that

in) the Province of Quebec where the Lautrentian formation is

developed to a very large extent, the pegmatite dikes or veins,
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which all more or less contain muscovite mica, are closely
associated with the rare earths especially uraninite, containing
Radium. Here is a very large field for researcli work and it is
not improbable that many abandoned mines may be exploited in
in future for this mineral, whicih nov is found only iii very limited
quantities.

l:he Maisonneuve mine, situated on lots i1, 1-2, ci the Town-
ship of Maisonneuve, Berthier, is reported to have a very good
vein of pegmatite with an appreciable amount of fine mica
crystals, resemubling those at the Villeneuve mine. In association
witi the black tourmaline and garnet we find Samarskite of
brownislh black color. This mineral, according to an analysis
made by Dr. thas. HolTman (Geol. Surv. Ottawa, 1880-82)
contains the following:-

',75/ oxide of Uranîium.

14,347 oxide of Yttrium.

4,78%. oxide of Cerimm.

It appears that this mine, being situated so far fron railroad
connections, (80 miles in a northern direction from St. Felix de
Valois C.P.R.), and therefore difficult of access, has not been
worked continuouslv.

In the township of Bergeronne, i i miles from the little
Bergeronne Bridge and r5 miles fron Tadousac, the Hall mine
was for years a prominent producer of very fine transparent mica.
The pegmatite vein on this property strikes in a N.E. direction
and can be followed for over one mile in 1-ngth, but only the
northern part of this vein lias been prospected and to sonie extent
developed ; it has produced a considerable quantity of mica
cutting 4" x 5" and 5" x 6".

In the province of Ontario, several deposits of promise have
been discovered, but so far none of them have been worked to anv
extent. In the township of Ayhwin, about Y a mile north of
Venosta station a vein of pegmatite cuts through a grayish

garnetiferous gneiss and it is reported that some large crystals
with excellent sheets were obtained.

In the Parry Sound district, in the tovnsihip of Proudfoot, a
coarse and fine grained gneiss occurs, containing biotite and gray
muscovite mica. Various masses of fine grained diorite penetrate
the gneiss and a great number of pegmatite dikes. These dikes
have attracted the attention of prospectors on account of the
beautiful crystals they contain ; they vary greatly in size and
composition, but even the narrow veins hold sometimes mica
crystals of an excellent quality. In one of these dikes whirh is of
very large extent, the various minerals are gigantic in size, micro-
cline crystals reaching a length of three or four feet, and mica
crystals yielding plates 8 x ro inches in sizes. Both varieties of
mica occur here, biotite and muscpvite, the latter only on
account of its perfect quality and cleavage being of commercial
value.

In British Columbia, some mine deposits have been exploited
in the vicinity of Tête Jaune Cache, about 150 miles north-west of
Donald on the C.P.R. According to Mr. Mc Evoy* the mica
occurs as a constituent ef coarse pegmatit2 veins, which cut the
country rock, consisting in that locality of garnetiferous mica
schists and gneisses with some blackish mica schists * and
light colored gneisses that resemble foliated granitoid rock, the
garnet mica schist being the predominating rock. The pegma-
tite vein has a widthi Of 15 feet giving sometimes crystals
cutting x8" long and i" wide ; these crystals are generally found

* Rep). Geol. Surv. 1898 iii S.

on the hanging wall, while soie are irregularly distributed
througlh the vein. The iica is a transparentl muscovite witih a
very liglht greenislh tint and appears to be of excellent quality.
There are a number of other deposits of this mica in the sanie
locality and, according to ail appearances, there is a probability
that this region will produce an appreciable quantity of very fine
clear mica, whiclh, on account of its higher prices will be used for
ornaniental purposes only. A great drawback however, to the
proper exploitation of these deposits is the lack of access and
communication, ail supplies being carried in by pack trains over
trails which for the larger part of the year are in bad condition.

In Labrador, near the head of Lake Winokapan, fine large
crystals of a greenish tint and perfect cleavage vere observetd by
Low in red pegmatite dikes, cutting through the archacan rocks,
but here also the inaccessibility of this region is a great hindrance
to the development of these occurrences.

li the United States the iining iof mica is confined to the
States of New Hampshire, North Carolina and South Dakota
althiough there have been a great many other deposits discovered,
the quantity of mica coming from these sources is insignificant.

The most important producers in New Hampshire are
the mines at Grafton, Danbury and Alstead. According to
A. Hoskinsl the old Ruggles mines in Grafton have produced
mica for over zoo years, yielding an aggregate of over 8 million
dollars worth of mica ; these mines at one time furnislhed four-
lifths of the total output of the United States. Owing to litigation
whici has extended for over 20 years, the mines have lately not
been in operation to their full capacity, no machinery of any kind
being employed and drilling is done by hand. The crystais are
split into sheets of an eigtlh of an inch thick and the rough edges
trimmed with a knife. The dealers dut it into different shapes
and sizes required by the ianuifacturers.

At Danbury there are 2 mines in operation, one, the Empire
Mining Co., being considered a good paying minle. The quality
of this mica is excellent, it being free from spots and very clear.
Ii Alstead there are three inities in operation : The Davis, the
Hoskins, and the Warren French mine. The Davis mmie is a
large producer and considered one of the best paying mines. The
mica is trimmed and shipped to Boston. The otier mines are
reported to deliver a very' good quality of sheet mica while also
a large quantity of scrap mica is produced.

Ili Idaho the Idalho Mining Co. is developing their many
claims on Bear Creek, 13 miles from Troy, Latch County. The
vein is reported to be 30 feet vide. In the beginning of 1903 the
output was 2 tons per week.

Ii North Carolina the principal mica deposits occur in
Mitchell, Yancey, Jackson, Haywood and Macon cotnties. Many
mines are in operation in those localities, most of them on a small
scale, the mica constitutes about i to i0% of the pegmatite veins.

Il South Dakota, Custer County, the Black Hills Porcelain,
Clay and Marble Co. operate several mines. In the beginimg

Of 1903 this Company shipped 30 tons of mica. The Crown mine,
owned by the Chicago Mica Co. coers 40 acres in Custer County
and is shipping regularly two carloads of mica (mostly for grindiig)
to the company's plant at Indiana. Dr. E. A. Smith reports
a discovery in Alabama in the north-western part of Randolph and
the adjacent parts of Cleburn and Clay Counties. The mica
occurs in veins of a coarse grained granite, in whicli the con-
stituents assume gigantic proportions, often makiing masses of a

* Mii. Inid. m89 P. 507. Min. Ind. :89S P. 478.
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foot or mor- in size. The mica boulders, as they arc locally
termed, deliver sheets of large size and excellent quality.

0~ 4 -.

Ni..

Alabama, U.S.A.

In Brazil, according to H. Kilburn Smith, mica occurs in
workable quantities in the States of Goyaz, Bahia and Minas
Geras. In the State of Minas Geras the mic- is found in pegma-
tite veins, lenses or dikes in metamorphic schists near the city
of Santa Lucia de Carangala, the veins running parallel to the
Cayama and Papgais mountains. The deposits are generally
altered to Kaolin and vary in width from 20 inches to to feet.
There are about six mines which have supplied mica for export,
only two of them, the Fonseca and Coronel Seraphino mines, being
worked regularly. The Fonseca mine has produced about 30
tons of trimmed mica, the larger portion was used for decorative
purposes and lamp chimneys. The total output of the Seraphino
mine is 20 tons ; about 50'/ of this output has been obtained in
sheets of over 6 inches in length. The approximate cost per ton
of mica at ports in U.S.A. or Europe is £63. The Brazil
mica is considered the finest on the market on account of its great
transparency and absence of any spots. It is largely used for
ornamental purposes.

A.s

Deposits at MBrazi.

In Norway the Godjeld mine near Skutterud on the south

vest coast lias come into prominence by reason of the peculiar
mineralogical character of the mica crystals. In ail the crystals
the two basal planes are never parallel to each other and consequently
the majority of plates split out of a crysta! are thicker at one end than
at the other. The mica occurs in lenses or shoots between quartz
ar.d felspar or wholly Li quartz. The shoot varies in dimensions,
extending either across the vein as a vhole, between felspar and
quartz or cntirely in quartz. The color of the mica is green, but a
greater paýrt is of brown coloration, due to numerous stains. These

Deposit at Godjeld Mine, Norway.

stains are mostly observed on the. surface, they seemn to disappear
in depth. Many crystals fromi this mine although of perfect formn

have inclusions of garnets, tourmaline and of mnany other minerals

which render a great many sheets out of a crystal useless. At

a depth of 60 ft. the character of the mica begins to change
considerably and althoughi these crystals yield a small amount of

sheets, still a great many of themi are full of foreign matter so that

they split up in flakes and scaly particles. Further a good mlany

crystals have undergone an entire change, a greenishi steatitic

material taking the place of mica. This material is in places

compact while in others it becomes earthy, occasionally fibrous

and silky, and it hardens shortly after exposure to the air. The

mica when it is first taken from the mine, is very soft, but after a

few mionths it becomes mutch harder and less pliant.

From China it is reported that vast untouched deposits of mi.ca

have been discovered at Kiao-Chau Bay. Nothing further is known

except that some of the mica is discolored by foreign substances.

The veins are said to be up to io ft. wide and to contain a fair

aimouint of commercial sheeéts.
( To be contiud)

Magnetle Separation.

By F. T. SNVDER, Oak Park, I1.*

Everyone is familiar with the simple fact that a magnet will
pick up small pieces of iron ; mainy persaons are familiar with the
fact that sufficiently powerfu maignets will attract a large number
of materials in which the presence of iron is, at least, not in evi-
dence, but few persons realize that the design of magnetic separ-
ators and the practice of magnetic separation have de'veloped to a

* Paper reand before the Sixth Annual Neeting of the Canadian Mining
c pstitute, Marchi, 1904.
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point wl ere it can be stated that there is no material which cannot
he moved by magnetism if the commercial conditions under whiclh
its movement is desired will permit of the necessary expenditure.
For many mrterials this cost is usually prohibitive, but, as a
curiosity, pieces of wood. ipples and other things generally con-
sidered magnetically inert, have been moved through distances of
several inches.

In the early days of mîagnetic attraction, previous to lialf a
century ago, it was generally thouglht that the law of magnetic
attraction was simple, and even quite recently it has been stated in
textbooks that the a.traction of a magnet for a iovable particle
varied directly as the strengtlh of the iagnet and inversely as the
square of the distance. This, in common with the other simple
laws of natural pheur mena, has proved to be simple only under
theoretical conditions which are not secured in practice. Howv-
ever, the law of movement of a free particle in a magnetic field
was understood and perfectly formulated at least a half century
ago. In such formula the distribution of the field is assunied as
known, while it is from this factor that the complications in the
theory of magnetic attraction usually occur.

The early types of magnetic separators consiste, of a straight
bar permanent magnet or an equally simple electro magnet. The
material to be separated was either touched by o- end of this bar
or allowed to fall near it and in that way dragged ont from the
non-magnetic material. From this were developed numerous types
of machines, similar in theory but better in mechaoical form. Two
troubles which developed were, first, the entanglement of non-
magnetic material by the material attracted, and second, the

question of getting the attracted material off the magnet again so
that the magnet could operate continuously. Most of these
machines vere weak and applied to highly magnetic materials only
and as the resuits verc indifferent, :ie commercial growth of the
industry was slow. During this time-that is, in the period of
the last twenty years-the question of magnetism has corne to be
relatively very well understood in connection with the design of
dynamo machinery, and as the necessity for magnetic concentra-
tion was urged with more and more persistency, it eventually fell
into the hands of competent dynamo designers. The result was
magnetic separators of greatly increased power, and from them has
developed a knowledge of the design of such separators which
makes it possible to-day to build a separator whicli will handle
practically all materials, the limit being that the more difficult
the material is to handle, the greater will be the cost of the
machine, and consequently the less return commercially. This
great advance in design was largely due to the conception of a
magnetic field as made up of lines of force which are assumed to
enierge from a pole-piece of one polarity and pass through the air
to a pole-piece of opposite polarity. In the production of this
magnetic field the conditions are similar to those in an electric
circuit, the magnetism produced being the equivalent of the cur-
rent. The magneto-motive force due, in electromagnets, to the
current circulating in the windings of the coil, is the equivalent of
the clectromotive force in the electric circuit, while the resistance
of the magnetic circuit is analogous to the reiistance of the electric
circuit. It was -earlv seen that a large portion of the cost of.ex-
citing a magnet vas due to the resistance of the parts of the
magnetic circuit at which the lines of force were compelled to
jump through air, air having a very high magnetic resistance as
compared vith' iron. In an endeavor to reduce this resistance,
the air path was shortened by bringing the magnet poles close to-
gether. In the early types of machines thé niaterial to be separated

was passed through the field in such a nianner that both of the
poles were on the same side of the material so that in falling, the
material passed through the loops of thre fines of force twice. It
vas this looping of the fines that led to the entanglement of the
nlon-magnetic materials witi the magnetic materials and it was
this entanglenent that eventually led to the abandoning of this
looped field type of iiîachine for the type vhîere the material to be
separated passes between the poles and througli the magnetic
field but once and in conisequence escapes entanglement.

The freeing of material which liad been attracted was at first
secured hy iieans of scrapers, and later by reducing the field at
the point where the material vas desired to be freed, but it is nov
generally obtained in the best machines by reversing the magnet-
isn, producing a neutral point at whichi ail material of wliatever
attractability is dropped. So well have the principles of the de-
sign of a mîagnetic separator cone to be understood that a differ-
ence of magnetic susceptibility nov ofFers in many cases a cheaper
way of concentrating minerals than the customary way of taking
advantage of the difference in specific gravity.

Froni its highly attractable property and from its low value,
vhich prevented ordinarily anv other method of concentration, iron

ore has naturally been a special field for magnetic separation. Tlhis
has been with two specific ends in view, one, the enrichment of a
low-grade iron ore for the purpose of reducing the freiglht to a
furnace, and also the furnace cost of operation per unit of iron
snielted. The other use has been to frce the iroi fromîî deleterious
materials, such as titanium, phosphorons and sulphur. Where
these occur in separate crystals which can bc libe>rated by crushing
the iron ore, the resulting separation is oi . which frequently
proves commercially feasible. In the case of sulphur, the success
depenîds on the fact that the sulphur compounds usualE founîd in
iron, are either more or less magnetic than the iron oxides of the
ores.

. The separation of iron lias d:vided practically into the s-oara-
tion of magnetites-that is, iron oxide, which is naturally magnetic
and cai be picked up with an ordinary hand magnet-and the
lienatites and limonites whiclh are less magnetic, usually so feebly
magnetic as not to be attracted by a land magnet.

1 the enri.Sment of henatites the question has divided into
two differect sorts of separation, one, the separation of highi-grade
hienatites froni a sandstone in which they occur as a conglomerate,
having been deposited as detrital niaterial from older iron beds
along with the sand ; the other, the separation of siliceous mater-
ial which was originally deposited at the samie time as the iron
and usually in the form of intimately entwined cyrstals.

The question of the physical condition of iron ore with refer-
ence to its impurities, is one of the more important in the magnetic
concentration of suchi material. One of the first of the questions
which are asked by a furnace mai wlhen approachied on the subject
of iron concentrates is " the amount of fines." If it is necessary
to cruslh the material to such fine sizes that most of it will blow
out of the top when put into a furnace, the purchase of any con-
siderable tonnage of such material is evidently a matter to be
approached with caution. Briquetting has made niaterial ad-
vances, and large experiments are being carried on at present in
the smelting of briquetted iron mateiial. ft should be noted that
this matter of briquetting and the production of fines is entirely a
question of the physical character of the ore. Magnetic separators
now handle such feebly magnetic materials as hematite in chunks
of practically any desired size, separators being constructed to
concentrate material up to one inch in diameter. The cost of
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building and operating a separator increases about ii proportion

to the size of material which it has to handle. It is therefore a
comiimercial niatter as to whether the cost of briquetting, or the

cost of concentrating at a larger size, out-weiglh one aniother. AI-
most invariably it is celaper to build a machine capable of
handling larger sizes than it is to briquette, as in general briquett-

ing costs iore per ton than the cost of separation, including
interest, depreciation and roy alties an the separator w lien handling

niaterial as large as one inch in dianeter.

In such a nimtter as the St. Lawrence iron sands, where the

material is alread% cruslhed, and generall> crushed een liner than

enough to free it fron the acenipanying gangue, the question of

briquetting is an important one and bears an aspect which should

interest Canada witli its w ater powers. The need of briquetting

iroi ore for use in a smelting furnace is brought about by the high

pressure of the modern blst. If this blast could be eliminated,
within certain limits it would bc a matter of indifference as to

whether the material wcre coarse or fine. It w ould still hae to be

granular enough to permit the escape of the gases generated in the

smelting operation. Electric snelting provides the required con-

dition that there need be no blast. The magnetites, being iron

oxides, need only be mixed with carbon :n the shape of any clean

fuel, such as coke or charcoal, and subjected to the heat generated

by an electric current, to have the carbon join with the oa:vgen of

of the magietite and escape as carbon monoxide, leaving the iron

to bc tapped off in the form of pig. These St. Lawrence magne-

tites could probably be dredged up and concentrated wet into an

iron ore of unusually high grade, and delivered in the Ottawa

valley for a cost not to exceed one dollar per ton. Their com-

mercial .tilization by mneans of magnetic separation would appear

to offer the promise of a very considerable industry when taken in
conmnection with snelting by means of the water power of the

Domnion.

Of next importance (comniercially) froni the standpoint of

miagnetic separation is the separation of the mixed sulphides of lead,
zinc and iroi. Thîis so-called " Leadville problem " lias existed

for many vears. There vas in this camp a large tonnage of zinc-

lead ore which was too high in zinc to permit the lead furnace mma

treating it without getting into serious difficulty through the chok-

ing up of lis stack fron zinc accretions, and too higlh in lead and
iron to permit the zinc smelter from treating it without the destruc-
tion of his retorts through slagging by lcad and iron. The specific

gravity of the zinc and iron was too close to permit of commercial
water separation. Through zinc interests who were looking for

an additional supply of zinc ore, this problem was attacked alonIg

the lines of magnetic separation, and in its solution was secured

muclh of the data which iow foris the basis for an established
mîagnetic separation industry. A parallel problemi existed at
Broken H-ill in New South\ Wales, Australia. lere the lead and

zinc vere so intimiately mixed that when cruslied to the proper

mesli for separation, a large amount of the lead was lost hy sliming,

and the zinc concentrates wliiclh were secured were too low in

grade to stand the frcighth to a European smelting point. H-ere,
as at Leadville, the introduction of magnetic separation has
resulted in the utilizaiion of a very large tonnage of what was here-

tofore waste material. In Britislh Columbia there exists a similar

probleni. It miglt be pointed out that there existed two different

ways of îandling this problemi. The mixture of zinc and iron

sulphides may be roasted to reduce the iron sulphide, whicli

normiîally is almost entirely non-magnetic, to a form of a highly
magnetic sulphide, or it mav be roasted further to brinîg the iron

to the condition of a mîagnetic iron oxide, in either of whicli con-

ditions it may be removed as the magnetic product. Operating in
this way the cost of roasting is iivolved, and an additional loss

due to the fact that if such roasting be deferred until the zinc

snelter is reached, the suiphur Can thenl be utilized in the imanu-
facture of sulphuric acid. At Leadville and at Broken Hill the ore

is not roasted, it being the zinc that is ptulled out as the magnetic

product, the iron sulphides remaining behind as lie nion-miiagnetic

product. Tiere is reason to think that this would be the better

commercial w'ay of doing it in British Colu•ibia in those cases

where the ziinc sulphide is sufficiently ferruginous to permit it.

Such is usually the case where the zimne is black, or, as the miners

speak of it, " Black-jack,".

Tiird in conîmnercial imîportance has been the separation of

manganese. Manganese, as is generally known, is used in the

manufacture of Bessemer steel to wihich it is added in the form of
ferro-nianganese or speigeleisen for the purpose of reducing the
oxides formed by overblowing the charge. For the purpose of

making ferro-manganese the conmmercial requirements are for an

Ore that carries 50% of manganese. The tonnage of ores of this

class is rather limited, wlhile there is an emnormîous tonnage which

carries from 3 ta '/o ai mianganese. This s too mtuch manganese

to permit the ore being used as 4an iron ore, and it is not enough

mnigamnese to enable the ore ta be used for the production of ferro-

manganese. The magnetic separator enables the owner produc-

ing material of this character, to separate it into two products one
a 50 /k manganese are, and the other an iron ore carrying two to

three per cent. in mamnganuese, so imîaking out of an unsalable

product, two products, both of which fimid sale. Ii this separation

either the nianganese or the hieniatite may be the more magnetic

product, depending on the local peculiarities of the ore handled.

Thle magnetic separation in which Canada is especially repre-

sented is the cleaning of corundumn. A comniercial sample of

Canadian corunldum purchased in Chicago vas fouind to contaii

something over zo1' of magnetite. Passing this over a nagnetic

separator, the magnetite was reduced below 37,, the change repre-
sentiog ai imcrease in the corundum contents fromn 89 to 977.
Further experiments along tliss line seemi to indicate that if desired,

the iron could be sufliciently renioved fron the aluminum oxide to

render corundum a possible ore tor the smelting of alumininum.

Tlie attractability of hornblende has been utilized. in connection

with the concentration of mietallic copper. li ores of this character

the gangue, whIicli was almost entirely hormnblende, was pulled

away as a magnetic product from the copper, leaving a copper ore

whiclh was suflicientlv ricli to simelt directly for copper, although

the original ore carried less than , of copper.

Amother interesting separation lias been the handling of mica
as a imîagnetic product. This mnay be utilized in two ways, for tie

extraction of mica froni other material as an impurity and also for

the concentration of mica for use ini making mica iisulating

materials.

Of all recent developments of the magnetic separating methods,

the more important is the fact thiat the cost of such separation is

now generally below that of the equivalent water concentration, so

that evei in cases where water concentration is particularly adapted
teclinically, as in the separation of chrome ores from serpentine,

the magnetic method still proves the better commercially. It was
this very low cost of magnetic separation that enabled concentra-
tion to succeed in the enrichnent of hemiatite after water methods

hxad failed commercially. One fact of advantage in magnetic
separation is that it can be made, as desired, cither wet or dry.
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It occasionally happens that the freight on moisture contained in an
ore shipment to a snelting point, is a sufficient item to Warrant
drying it. In this case if the ore is reasonably dry as it cornes
from the, mine, the magnetic separation can be nade dry, saving
the cost of drying. On the other hand, if moisture in the ore is
immaterial, either from freight considerations or from the smelter's
standpoint, and it occurs ii a wet mine, it is possible to put it
through the magnetic separator without drying, shipping the pro-
duct as it occurs. This is of special importance in coniection with
the St. Lawrence magnetite sands. The cost of drying that
material before separation would probably prohibit its commercial
utilization. As it is, such sands can be dredged up by any
economical form of suction or dipper dredge and sluiced through a
machine with an adequate supply of water, and produce a concen-
trate which can be drained to less tian 15% of water without
artificial heat.

As illustrating the results viich are being obtained at present
by means of magnetic concentration, there are exhibited samples
showing separation on the magnetite ores of Cornwall, Pennsyl-
vania, of iron pyrites and talc from maignetite, representing a
reduction of sulphur from 2y/2Z in the original ore to less than
Z/4 / in the cleaned ore. Samples of nagnetite extracted from the
St. Lawrence sands show an iron content of 69.3% with a trace
of titanitum, leaving a sand tailings carrying 2.8% iron.

As illustrating the enrichment of henatites, two samples are
shown, one being the separation of hematite and sandstone, pro-

ducing an iron concentrate carrying 65% in iron and .oo8 in phos-

phorous, and a sandstone tails carrying 8% in iron, .o4.in phos-
phorous, showing a nost interesting eminiination of the phosphorous
from the iron compound. The second being the separation of
hematite and jasper, the liematite product carrying 5o% iron, jasper

13 /. In connecticoi vith the hematite samples it will be interesting
to note the size, the material having been crushed ta pass a 4
mesh screen.

As illustrating the iron-zinc separation at Leadville, samples
are shovn, assaying for a zinc product 46% of zinc and 3.z/ irol,
and for the iron product, 37% iron and 7.3'y zinc. The equivalent
samples for the Broken Hill ores were tails carrying 83 in zinc
and heads 48% zinc.

From the manganese industry samples are shown repiesent-
ing the concentration of Utah manganese from silica and gangue,
the manganese being enriched from l5% to 41.8%.

From the field of corundum cleanir.g two saiples were shown
one being material at 2o mesh, showing cleaned corundum having
.oS:./ of iron and a magnetite which had been taken from the
corundum carrying 65Y in iron. Corundum at oo mesh slowed
only a trace of iron after laving been cleanîed and produced lieads
running 63% in iron.

Another sample of the concentration of magnetite was shown
in the concentration of black sands from placer workings. In this
case the concentration was 20 to î, ilmenite and some of the rare
metais being pulled away from the gold and other sands leaving
a concentrated product which would stand shipnent to a smelter.

The production of mica for the year 19o3 as reported by the
Department of Mines of the principal producing provinces is as
below :-

Ontario, lbs............ 1,896,ooo
Quebec, " ........ 2So,624

" ......... 2,186,624

$102,20i.00
74,119.00

$a 6,324.00

Exhaust Steam Boller Focd-Water Heater's, Hot Water
Pumps and Pumping. '

By W. D. L. Haiiomai, C.E., M.E., Lethbridge, N.V.T.

We do not know of any subjects more worthy the attention of
mining men than the two we have adopted as titles for this paper.
It is the purpose of the writer to rehash, in this paper, mnuch that
may be old to rnaaxy of our niembers but of great importance to the
youanger ones who have not travelled o% er the whole of the subject
of discussion here, and also to give some information that lias come
to the writer in his practice.

The primary object of a heater is to raise the temperature of
the water and thereby increase the ellicienlcy of the boiler plant,
either b reducing the coal conasumption or increasing the capacity
of the boiler plant ; but there are se% eral other objects to be gained
of nearly as ntuclh importance as the primary one. If these were
naaied in the order of their importance they might take the follow-
inag classification :-

i. Increase of temperature of feed water.
. Reduction of danger that is due to effect of cold water on

boiler plates vhen unaîder iigh pressure.

3. Precipitation of a large percentage of scale-foriing natter
before it enters the boilers.

-l. Reduction of scale in boiler, whiich is another great source
of increased tsefulness of the boiler plant.

I. is fairly well known that sulphate of lime and magnesia
in connection with sand and other earthy matter, are the large
sca%: formîers. Sulphate of lime will not precipitate at less thai
300' F., and can not be eliminated by an exhaust steam heater
without the aid of chemicals, but the carbonate of lnie and mag-
:esia &c., can lie precipitated at from s60' F., to 204 F., which
is quite within the range of exhaust steam heaters. These in nany
water supplies forn the large percentage of impurities. lu niost
cases under mxy own observation, if bad mine water be excltaded,
froim 75,' to 85 of the iiipurities, in water objectionable to boiler
feed, can be precipitated within the temperature of exhaust steai.

There are, strictly speaking, two distinct classes of Feed-water
Heaters-the open and the closed, but these two classes have
anitamerable divisions. The closed water consists of a shell with
coils of pipes within, and hlas two principal divisions :

ist. The water is pumped througli the coius and the steanm is
exhausted into the siell which surrounds the coils, lieating the
vater as it passes through the coils into the boilers.

2nd. The stean is exhausted throuigh the coils and the water
gravitates, or'is pumped, into the shell and from there re-pumped
into the boilers.

The open leater conisists of a shell into which the stecam is
exliausted.

This class of licater has a large number of divisions, the
principal ones being -

ist. The heater in which the cold vater ik allowed to gravitate
into the shell, and from tlere pumped into the boilers. The exhaust
enters at one end and escapes at the other.

2nd. The heater in whicl the vater gravitates into the shell,
and from it punped into the boilers. Exhaust steam is attracted
by vacuum into the shell. The steam lias n. thoroughfare through
this ieater.

3rd. The heater in which the water gravitates, or is punped
through a coil into the shell, and the exhaust enters one end of the

*Plapcr 'presented at the sixth annual meeting of the Canadian .\ining
Institute, .larch, 190..
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sielI and exits at the'other. The hot water is pumped fron the
shell into the boilers.

In the case of the closed heater, if used simply for heating

pure water by radiation, good resuits may lie expected, but in the
case of impure water it can not remove any of the impurities or

prevent formation of scale in the boilers. If suflicient temîperature
is obtained to set free and precipitate the earthy salts in the feed
water, they will settle on the surfice of the tubes and fori
scale, and reduce the elliciency of the heater. ln the best makes of
this class of' heater ail possible arrangements are made for cleaning
but it can scarcely be said that they are ever entirely satisfactory.
Our own experience is that this class of heater requires mîîucl care,
and considerable expense in overhauling and repairing. Wc will,
therefore, dismiss the closed heater and deal more particularly with
the open heater.

Prof. Chandler, the cheiistry expert, says that-" Boiling
water exDels the free carbonie acid and causes hie separation of the
carbonate of lime and magnesia."' ih:s is precisely the function
of the opin heater. If the carbonic acid gas, hydro-chloric acid
gas and other gases, anid the mîajority of the scale forming imatter
can be extracted fron the water hefore it enters the boilers we have
gatied a great end. It must be reniembered that the evil effects
of scale are due to the fact that scale is relatively a non-conductor
of heat. It has been demîonstrated that scale i/m6 of an inch thick
requires the extra expenditure of 15/ more fuel, and the proportion
increases with the thickness of the scale ; when scale is ý ai an
inch thick 60/ more fuel is required, and at j4 inch thickness of
scale 150< marc fuel i required. These figures are appalling but
t rue. However, the worst features are as follows: to produce
steai at 90 lb. pressure per square inch the temperature must be
320' F., vhich miay be secured by heating the external surface of
a ' inch plate to 323' F., but if ý4 an inch of scale is on the
internai surface of the plate 700' F., will be required-a mighty
goot reason to kcep the scale producing matter as low as possible.

But there is still another very important point which i wish I
could impress very strongly on the younger members, viz: at any
temîperature above 6oo0 F., iron soon beconies granular and brittle
froni carbonization, a condition of ligh class cast iron ; this

produces weakness of the plates and causes repairs, and pre-
disposes to sutiden explosions.

We think it a fair proposition that, except where more than
ordinary care is taken, about ,/a an inch thickness of incrustation
will take place on the boiler the first year, and increase at a greater
rate each succeeding year. This is more especially truc of boilers
that have parts not easily accessible.

In addition to extracting the carthy salis from the feed water,
the open heater bas the other adv:mtage of condensing the exhaust
stcani into pure water for boiler feed, thus reducing the amount of

water required by as much as 5% to 15/. For example, talce 6 lb.
of water out of the exhaust steam which is at a temperature of
about 212' F., and, at the sanie time, raise the temperature of the
whole to about 212' F., so that for 6 lb. of water at io' F., delivered
inito the heater we get 7 lb. of water into the boilers at 202° F.

With the closed heLater, in getting 7 lb. of water into the boilers at
2:2' F., we would have sent 1/16 into the atmosphere as exhaust

steani. The condensed stean ordinarily amounts to about z/6 of
all the cold water used. It vould seen that steam space is not of
particular advantage so long as the cold water is properly broken
up so that the steam may bc brouglt into contact with it, and there
is sufficient space for the passage of the steam through the heater

without -lifting water and without creating any back pressure.
H owever, some manufacturers of exhaust steani heaters make
the rule of allowing one lialf square foot of heating and catching
surface and 34'/4 lb. of water for each horse power. In suci
heaters no filtering arrangement is made, dependence being put
altogether in the iron trays used for breakinîg up the water and
receiving the deposits.

13y the following excerpt fron an Old writer we sec that an
open heater with the trays on an old boiler siell is a very old idea.

At East Howle Colliery, Durhami, Enigland, the exhaust
steam is turned into an old boiler. Cold water enters at the top
and is allowed to fai on to a series of horizontal trays p laced one
below another in step form. Tlie feed water is heatei to 20o'F

antd is dieu forced bv a donkey pump into the boiler."

It will be objected by the closed heater advocates that we have
not said anything about the very objectionable feature of the oil
going into the feed water of the open heater with the exhaust.
Liter on we will give a description of several open heaters which
will show how this objectionable feature is eliminated, but just
now we will take the case of an open heater which consists of
sinply am old boiler shell set either loigitudinally or upright with
an inlet .mdti outlet for ihe exhauist. In sucli an arrangement the

water is always carried at some distance above the bottoni, and
the outlet to the pump is high enough at sone part in the suction
pipe to prevent the water falling below this line if the float did not
sufficiently control the cold water supply. This causes the oil to

float on the surface of the water and to be blown off at regular
intervals. This method is practiced at some collieries with marked
success. The heavy inpurities are precipitated to the bottom of

the leater. which is cleaned out iregulariv.

With open heaters the maximum attainable temperature in

the wrater, if the amount of exhaust steani is suflicient in amoiunt,
should not be more than from "F to 4'F less than the temperature
of the exhaust ste.ni wheni entering heater. Thie saving of fuel,
or what is the saine thing, increased capacity of the boilers, should
be i/,ý for every io'F the temperature of the water is raised.
Wlhen the boilers are forced, or inferior coal is used, the percent-
age of saving, or increased capacity, is grerter.

In the writer's opinion, where the water is particularly muddy
or contains lime, magnesia, etc., a filter should form part of the
heater, otherwise nuchi of the scale forming matter, after being

precipitated, is pumped into the boilers and there fornied into
scale, and one of the principal benefits of the open heater lost.

Wlen the feed water contains incrusting materials not dis-
engaged and precipitated at the temperature of the exhaust steam
or by the filtration of the feedi water, an apparatus should be.
attached to the heater by which the feed water can lie treater with
the proper chenicals to separate and reniove the scale forniimig
materials before they are punped into the boiler.

Water imîpregnated witl large quantities of sulphates of lime,
and magnesia,, and little carbonate or silicate of lime will cause a
soft formation inside the heater, mostly on tle pans, but if puniped
into the boiler will give a very hard scale.

In the case of lcaters part of which consists of a filtering
arrangenient, there must be sufficient water carrying capacity to
permit a very slow travel of the water througli the filtering
material.

Following are given cuts and descriptions of a few of the best
open exhîaust steani heaters ain the market today.
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H EATE R.

M VENT

nEsCRIPTION.

Exhaust steanm is admitted from either side and exhausts
from the opposite side. The steam enters fron the right hand
side, as shown, strikes the " V " shaped oil-separating plates
which divide the volume of stean ; the ribs on these plates catch-
ing the oil and moisture in the steam, the separation is completed
by the expansion of the steam in the chamber. The purified
steam then enters into the enlarged portion of the exhaust tube
(saine being cut away to show its course) where it passes into the
opposite expansion and oil-separating chamber vhere the steani is
further purified, and discharges to the atmosphere or heating
svstem. At the top of the heater is a vent pipe for carrying. off
the air and gases relieved from the water in heating. This vent
pipe must be connected with the exhaust outlet or atmosplhere,
the air being thus removed from the upper, or heating .chamber.
The cold water supply from lte city mains, or tank, now entering
in a spray condenses the steani, forming a vacuum which draws the
required amousnt of stean to heat the water up the large tube in

the centre. But only that aiount of steam necesssary to heat the

water cones in contact with it, the balance p:ses on in ils dry

purified state to the heating systen or atnosplhere.

The water supply is connected to the water inlet valve whicb

is opened and closed by the water regulator, m1iaintaining at ail

times a uniform. water level in the heater. The vater entering the

spray box at the top of the heater overflows in a spray to the

pan below ; overflow from this pan sprays into the next. The

water passes from this second pan throuigh its centre to the next

pan below, and so on down. The last pan is bolted to the top of

the exhaunst tube. The water iprays fron this last pan to the

water belov. Al pans with the exception of the bottoni one are
loose, made in halves, and are readily renoved throuigh the ian-

hole. The object of these pans is to catch the lime deposit. The
water after having been heated in direct contact with the steanm

enters the hollow partition at the back of the exhaust tube. (The

dotted arrows show the water entering the opening in the hollow

partition). The water discharges from the hollow partition near

the front into the filtering chanber below, where the reniaining

impurities in suspension are removed by filtration. It is obvious

that the water in the hollow partition is kept at hoiling point, by
having steani on both sides of it at all times. The filtering

chamber is filled with coke or excelsior and at the back of this

chamber is a perforated plate preventing the filtering material front

passing throuigh to the pump. A strainer plate is also placed at

the blow off connections. The blow off and oil discharge pipe

must be placed on thre side opposite the exhaust inlet ; openings
are tapped for that purpose. The two oil separating chambers are
connected by a sniall opening through the hollow portion at the

bottom, through which the oil and condensed water drain from one
chaniber to the other. All chambers are provided with a large
manhole, and manholes for cleaning. The ianhole in the upper
chamber is hinged, making it an easy matter to open the heater
for examination and the removal of the lime catchinîg pans. Exhaust
fianges, suction and return fianges are also reniovable ; and a

heater vill be furnished with anv sized flanges desired up to the
capacitv of the heater. The water inlet valve is balanced, having
a double valve, and is made entirely of brass. The vater regulator
contains a seamîless copper float ; and all connections, stufling-box,
etc., are of brass to prevent corrosion.

coNsTRUcrTos.
It is constructed in part of cast iron and steel plate, and in

such a manner that it can be taken entirelv apart with a monkey
wrench. Being made on the interchangeable plan, any parts may
be duplicated in the event of accident or partial destruction by lire.
The top section is of steel plate, the centre section is of iron and in
a single piece, including the shell, top and botton heads, oil
separating plates and the two walls forming the hollow partition.
The bottom section or filtering chamber is made with a heavy cast

iron bottom and cast ring at the top to which the steel sheil is
rivetted. For heaters of 4oo H.P., and under, this chamber is made
of cast iron and in one piece. These three sections are securely
bolted together with special gaskets and constitute the main
structure of the heater.

DESCRIPTION.

1. Water controlling valve.

3. Oil separator.

4. Exhaist stean outlet.

5. Heating Chambers.
8. Cotnter-balance weight for sink pan.
g. Oil drip connection with check valve.
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io. Connecting rod between sink pan gear and water con-
trolling valve.

i i. Filter chamber.
12. Pumiip suction chamber.

13. Overflow connections.
14. Overflow seal.

1 . Drain valve.

19. Combination shiftiig valve for ventilating heating chamber

and relieving excessive vacuum and pressure.

H EATI'R No. 2.

20. Open sink pan, controlling vater regulating valve.
21. Vent pipe, to prevent accumulation of air at top of

suction chanber.

22. Upper and lower retainig screens. for lilering material.
23. Perforated copper heating travs.

24. HetliIg Tray 3rackets.
25. Water inlet scal trough.

This illustration shows clearly the construction and operation
of the vacunni feed-water heater, purifier and filter.

laterials used in ils construction are cast iron for the shell,
copper and brass for the valves and fixtures, aci of vhich resist
the destructive action of impure waters. The large heating

chaiber, upper section of the heater, is provided with perforated

copper trays for the distribution of water, as hercinafter explained.

he entire valve gear, mitomatically controlling the water supply,
is of brass.

As will appear froni illustrations, the shell is of cast iron,

rectangular in form, and composed of two single piece main cast-
ings, securely bolted together.

The heater hias an inclined bottom to facilitate thoroughness
in draining, and is amply strengthened for the pressures obtaining
in ordinary practice. Access to the interior may be had by
removing the nianhole doors located in both the heating and
filtering compartients, the latter forming the heater base.

The waer supply to the heater is controlled automatically,
the valve for this purpose being operated by an open gravity sink
attachment, by which the inlet of water to the heater is iicreased
or diminislied, as may be necessary to furnish the required amount
of feed water for the boilers, and also maintain a uîniform water
level vithin the heater.

The steai supply is drawn to the heater througli a branch

fromt the main exhaust pipe witi a valve in it. This abrogates
the necessity of expensive piping and further abrogates the
dilliculty attending taking all of the exhaust steam with the

oil through the heater. Il az/so prevents the waste of water absorbed
by the uncndensed steam passing through the heater.

In the rectangular casting forming a steam connection to the
heater there is placed an eflicient ail separat> of large surface, so
constructed of steel baffles that the entrained water and oil are
conducted to a receiving well at right angles to the flow of steani.
Tie oi present in the exhaust is tlhs effectively separated and
renioved through a drain pipe of ample size provided for this

purpose.
The feed water enters the heater through the water inlet at

the top and is discharged into and fills a trough, forming a water
seal, tius preventing the familiar water hammer, which is caused
by steani entering the water pipe when only partially filled. Trhe

water overflowing througli the trough is then distributed over a
series of oppositely inclined, perforated -copper heating travs,
which in their vertical arrangement are staggered, so that the
water on its downward course falls from tray to tray, and passing
through the perforations is broken up in small particles, wherebv

it heconies thoroughly mingled with exhaust steam and absorbs
ail the heat possible. In leaving the trays the water falls upon a
plate on a heater which separates the heating chamber froni the
filtering chanber.

The filter is located in the lower casiig and operates in th;_
following manner : After becoming heated to the highest attain-
able temperature, the water in the leati:.g chamber passes through

a down-cast pipe into the settling chanber, above which the filter
hed is located. In this settling chanber opportunity is given for
the precipitation and retention of the heavier solids and impurities
without clogging iithe filter. On account of the large size of this

chamber the water entering it remains in an almost quiescent

state, insuring the rapid deposit of the heavier solids from the feed
later. The water then rises upwards through the cast iron

perforated screens whiclh hold the filteriig material in place,
througl the filtering material and upper screens to the under side
of the division plate. whvence it travels to the punp outlet..

It will be manifest that the filtering material, as arranged,
has enly to deal with the ligliter inpurities in the feed water, the
leavier particles having been deposited in the settling chamîber.

The filter bed is connonly composed of coke, excelsior, or
other suitable niaterial, which are contained between the perlorated
division screens.

The overflow for ordinary service in hcating, purifying and

filtering feed water connection is made to the regular over;low

outlet on the heater.
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DESCRI I'TION.

The above cut shows another type of vacuni heater. By the

use of this attachment 'great saving in the pipe work, valves and
littimgs for connecting the exhaust supplv to the heater is effected.

By this arrangement no valves are required for the exhaust pipe
connections to the heater in order that the heater may be cleaned
or examined vhile the plant is in operation.

As is clearly shown in the illustration, the exhaust enters the

bottoni of the chanber and passes ont at the top direct to the
atiosphere, or to the heating svstei, as may he desired. he

exhiaust stean flowing upward through the induction chamiber
strikes directly into the niouth of the large downwardly curved
pipe and supplies tle heater with an ample amîonnt of pure exhaust
steam to heat the water to 2îo degrees, even when the heater
is worked to more than twice its rated capacity.

To allov the steani to enter the heater it is necessarv that the
air and gases be permitted to escape, and this is accomplislied by
leating the smiall curved pipe where it passes througl the chaniber
and also by the current of exhaust steani passinîg the upper end of
the pipe.

The attachnient is also a flrst-class oil elininator and grease
extractor. It is a vell known fact that oil and water follow the
inner walls of the pipe, and when steami enters the chamher this
entrainnient is first carried over the edges of the flaring nipple
extending up into the body. This nipple and the inner wvalls forni
an ar.ular well whicli is always partially filled with vater, the
surplus being always drawn off by the drain pipe. Just above the
centre, and exteiding around the inner wall is another gutter
which ks also partially filled with water, the excess being drained
off to the lower well by the sniall pipe shown at the side. This
gutter is intended to catch anv oil that may creep Up the sides of
the chanber and to secure its complete interception.

In the fast two of the heaters just described the vacuum
principle is adhered to, and it lias also liad attention given to it in
the first one, although the exhaust travels through it.

DESCRIPTION.

This heater consists of a cylindrical shell of steel plate, nild is
provided vith neat cast iron heads, the front one, B, of which is
reniovable for taking out the pans and for access in cleaning. The
exh1aust steani enters at tie back end, and, after passing through
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an ample self-cIeaing oit catcher, A, enters the heater proper,
from which it escapes through the pipe O on top, and at the front
end. The pipe S is the drip pipe leadin.f from the oil catcher to
the sewer. __

l'he admission of water to the heater is automatically regulated
by a drained float, shown underneath the oil catcher, by operating
the balanced valve at T. The float may he put in an upright 8"
or io" pipe attached] to the suction if desired, in w'hich case the
balance valve will be at the other end of the heater. The water
on entering the heater lhls into the top pan first and flows down-
ward over each pan to the chiamber at the botton of the shell,
from which it passes to the pump through pipe P.

While in operation the pans are full of water and are con-
pletelv surrounded by the exhaust steam in the shell. Owving to
the convex shape of the bottom of the pans, the water is caused to
flow in a thin film along the under side in such a manner that the
exhaust steam alwavs comes in contact with it, and thus heating
it Io the highest degree obtainable without back pressure. The
pans afford ample settling chambers for the mud and ;olids in
suspension to precipitate, and the lime and other solids in solution
form, as fast as liberated, into scale on the under side of the pans.

It is claimed by the makers of the above last two heaters that
rno Iiltering arrangement is required because the pans thoroughly
remove all the inpurities that can lie taken out or precipitated by
exhaust steam. In support of this a cut of the pan before use is
shown, and another cut of the same pan after having been in use
in tihe heater for forty-two days.

* -- . -. 4

Our experience would indicate that a filtering arrangement
would bc of considerable advantage.

D)EscRIPITION.

By referring to the drawing above, it will be noticed that the
exihaust steanis led into the heater through an inlet on the right
and impinges upon the concave baffle plate inmediately in front.
It then passes around the ends of the concave baffle, and is thrown
against the corrugations at the extreme ends of the separating
chamber, and passes on into tie body of the heater through two
long, narrow ports on either side of the main bafile.

During its progress it has been practically freed from cylinder
cii, and it then commingle, mlioqt tlorougllv with the cold water,
which enters at tie point marked "\ Water Supply ", and flows
down slowly over the tier of inner and outer discharge pans as
shown by the arrows. After passing completely over the entire
se,t of pans, the water drops down into the pure water chamber,
which comprises the entire area of the lower portion of the lcater
below the water line, except that taken up by the filtering.and
pure water chambers.

It will be noted that, in proportion to the capacity of thiis
heater, the settling space is very large, giving the vater ample
time to deposit in its pasage, all the Ieavy particles, such as
mud, sand, etc. It then passes upward through a filtering
chamber, and overflows into the pure water chamber fron which
point it is taken by the punp, as required.

It will be noted that the water level is autonaticallv controlled
by the float on the left, the cold water valve being attached on the
pipe, just above the water supply inlet.

The method employed of draining the oil chaimiber of oil is
'also quite clearly shown.

It should be noticed that the overflow is entirely automatic in
action, and provides for skimming off all floating particles and the
small residuum of oil which remains in the water after it has passed
through the separator.

£-fi
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The heater is supplied with handholes for cleaning out the oil
chamber, and also for washing out the filtering medium. Unless
it is desired, there is no possibility of back pressure on this lcater,
on account of the fact that the outlet is made the saine diameter
as the inlet. The large hinged door provides alnost instant
access to any part of the leater.

The system of upward fltration should always be given
much consideration, as it not only makes it possible to use the
same filtering material for a much longer time, but prevents
absolutely any floating particles from going into the boilers.

In connection with any heater there should be a by-pass, so
that the stean cati be turned into the heater or into the atmos-
phiere at will.

(To r continued.)

The Lead-Mining industry in Britlsh Colurnbla.

(From our Special Correspondent)

Mr. G. O. Buchanan, the Government Agent for the distribution
of the lead bounty in British Columbia, has completed his task to date
and the total amount paid out is $12o,ooo. This represents the
arrears that had accumulated from the date that the bounty became
operative and covers a period of nine months. From now the returns
of shipments will be made monthly, and after being checked will be
certified for payment, and the amount be disbursed month by month.
From the above figures it might appear that only a small portion of
the toial bounty granted, viz: $5oo;ooo, will be earned; such a con-
clusion however would at least be premature. The payment is certain
to be very much larger than indicated by the monthly earnings so far,
whether or not the Government consents to the payment of a portion
of the bounty on exported ore. If however. the request of the lead
miners in this respect be refused, there will be a large increase in
tonnage over 1903. Local opinion inclines to the belief that the St.

MINING NOTES.
NOVA SCOTIA.

The Intercolonial Coal Co., Westville N.S., are to put in a new and
larger air conpressor to supply the requiremients of No. 4 siope.

The Nova Scotia Steel and Coal Co. has chartered for the season some
16 steamers to carry its coal and iron ore.

The Furndy Coal Co., near Amherst, N.S., are to increase their plant to
a capacity of i.ooo tons per day. The Conpany controls to square utiles
and are workinrg a seaut with an average thickness of 6 feet.

Sydney despatches state that orders to religit all idle open hearth fur-
naces have been given and that large orders for billets and rods have been
booked. Two furnaces- are now in blast, and the otier two are being re-
linred.

The output of the Dominion Coal Co., for the four montlhs ending May
ist, was 864,7ý6 tons. The daily output ranges fý :>m 13,ooo to 14,500 tons,
and since navigation on the St. Lawrence river opened the shipmîents have
averaged neariy 8,ooo tons per day.

Under date of the 13th instant, it was reported that two of the collieries
of the Dominion Coal Company vere obliged to stop cutting coal as all
available space for banking purposes was filled. Over 120,ooo tons are
reported to be banked awaiting shipuient. Shortage of vessels for shipnent
la reported as the cause. Tie Conpany's operations have been consider-
ably hampered by the lateness of the sprin, which lias been unfortinate
by reason of the large contracts which have een entered into.

A liquidator ias been granted by the Supreme Court of Nova Scotin for
the Canada Coals and Railway Company, more fainiliarly known as the
Joggins Mines Company. Under the winng up order granted, Mr. James
Rodger, representing the Gault interests, was appointed to the position. The
present co oration was forned somte 12 years ago, and lias never paid a
dividend. Tihe seamr is thin and the fire.clay band is thick, and to these
natural difficulties was added the burden of heavy fixed charges and gross
over capitalization,

NEW BRUNSWICK.

The Canadian Coal Mining Co.. operating in New Brunswick, have
applied for a charter to build a railroad fron tieir mines to the Intercolonial
Railway. The distance is eight miles.

QUEBEC.
The Sunimer School of Minicg and Geology for McGill University left

Montreal on the 25th of April acconrpanied by Professors Adanis, Porter and
Stansfield. The students were nineteen in number, and the first stop for
vork was made at Sudbury, Ont. Here courses in metallurgy under Prof.

Stansfield. and in field geology under Dr. Adanms, were given. The party
then proceeded to Alberta to stidy the coal deposits at Frank and the Crow's
Nest Pass. It will visit the St. Eugene mine andmill in East Kootenay and
will take.in as nuch of British Columbia as can be accoiplisied in the six
-weeks ending June 4th.

Eugene will work to .its full capacity whether the export bounty be ONTARIO.

granted or not, as development work is being pushed rapidly and tie Rekôrta from the aa ictine to eof go a n
every preparation is being made for a busy season. Apart fron this, A Winnipeg telegrani advises that a mining revival in the Keetwatin
however. a stimulus bas been imparted to the industry throughout the District is probable, and states that ten stanps in the Suitana miii are drop.

ping onýore coming froin the fourtir, seventh and eighth levels.
the Slocan. More men are working than at any time during the last
three years, the last estimate being 75o. Many small mines are being miles north of North Bay in the Temaganii Reserve near Rabbit Lake.

Particulars as to quantity and quaiity of the ore have not been ascertained.
re-started, and the principle of leasing, so well adapted to this camp, The Twentieth Century Mining Co., report tiat the shaft ias now
is spreading. The effect of Government aid was slow in manifesting reached a depth of zoo feet, and that ore fron the bottoni is o! good value.
itself, probably because of the delay in providing for and paying the vesh
bounty, but as soon as it was seen that the help was really forthcoming Odtario enjoysthedistinctionof having a "lady' mine ownerandmine
and that market conditions were improved there was a steady increase operator, Mrs. C. A. Bridgewood, who is working mica mines in HaliburtonTownship. Mrs. Bridgewood states tint sire is operating at a good profit,
in production. It is gratifying to be able to note that the machinery and proposes to start a form o! co-operative mining aniong tie farmers

to handle this matter is running without friction, and that all parties the itd
are satisfied with the treatment they are receiving. The recovery has A xeported discovery, %irici nay be of great importance, is saidto have

come none too soon, for things were looking very blue throughout the ..Rane on Hxther'sln d, a. Teo is nots r ! theVnxite, ond
Slocan, and one of the most important and legitimate industries in the is saja to be low in sulphÙr, phosphorons and silica. The location is

accessible from a point on tee Port Arthur, Duluth Western Raiiway,West Das ianguishing almosi t the point of extinction, about too miles west o t Port Art taur.

Fo-_

The above is the-correct cut for Fig. 3 of Mr. Sjostedt's paper printed in our April issue; the cut given as No. 3,
was one which was sent to us in error.
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The Bureau of Mines lias announced that the suminer schîools under
the direction of Dr. W. L, Goodwii assisted by Mr. J. W. Bain, will hold
sessions as follows:-Bannockburn Pyrite Mine, May 2 to May 8; Olden
'ine Mine, May 1o to Mcy 17; Radnor Iron Miine, May tg to llay 26;
Craig Corunduni Mine, May 26 to June 3 ; Haileybury Mine, June 6 to June
13; Greiglhtoi limie, Junme 16 to 23 ; Massey Copper Mine, June 25 to July
3 ; Superior Copper Mine, July 5 to July 12; Location A.L., 282, JIly 15 to
July 22 ; Gold Rock, July 24 to July 31 ; Sultanua Gold Miue, August 3 to
August 1o.

BRITISH COLUMBIA.
Mr. J. L. Parker, late superintendent of the North Star Mine ut Kiu-

berley, East Kootetiay, lias been appoinited to the superintendencÿ of the
mines of the Brown Alaska Co. on Prince of Wales Island, Alaska.

A 5o-toni Hendryx Process plant bas been contracted for by A. H. Kelly
to be placed upoi the property of the Reliance Gold Mining and Milling
Co. on Forty Mile Creek, below Nelson. Mr. Kelly expects to have the
plant in operation souie time iii July.

Continued good reports of the operation of the Iowa-Lillooet dredge
have been received, and if thev are substantiated, the gold industry along
the LillOoct, and portions of the Fraser River, will lie relabilitated to a mar-
vellous extent.

Ou Boulder, IIcKee, Spruce, Pine and Birch Creeks, and on the
Stevenduke lease, piping water for hydraulic sluicing will begn shortly.
Preparations are all ready. On Boulder Creek and on Spruce Creek
individual miners, operating by band, are taking out very good gravel.

The Oro Denoro mine, in the Boundary District, is making changes and
instaling additioial mnachiniery to enable it to ship 250 tons a day. The
present capacity is 150 tons per diem, and this output has been maitained
for soue time. A iev superintendent lias been appointed iii the person of
DIr. F. W. McLellan, who comes to the Oro Denoro froi the Summpter Dis-
trict in Oregon.

Advices fron the vicinity of Yale, B.C., are to the effect that numerous
good strikes have been made in that district this spring. These strikes have
been made in both placer and lode mines, and have attracted nany pros-
pectors fron other parts of the province. Boston Bar and Hill's Bar, and
Siwash Creek are the special locahîties mentioned.

On Siwaslh Creek there lias been a developuient of free milling ore
which is deenied sufficient for a niew 10.stamp mill, the erection of whichî
began this month. A 3-staim p mill and a 5-staip mill have been at work on
two other deposits with satisfactory results.

On the ioth instant Mr. Justice Drake of the Supreme Court of British
Columbia, ruled that the iaiority value in the reorganization of the Lenora
3liniig Co should rule. The matter came before bis lordship in an appli-
cation to sanction the acceptance of the liquidator's offer made to the unse-
cured creditors of the old company. At a previous shareholders' meeting a
îîîajority of votes had been given against the offer, but a large majority of
value was in favor of the offer. The substance of the offer made was that
the owners of the Crofton suielter should take £Coo,ooo in first preference
shares and cash: the owner of the sawmill and 4oo acres of timber land
should take £io,ooo ; the unsecured creditors to the amount of about £So,-
ooo should take second preference shares for tbhat sum, and the owners of the
runine £00o,o0, with a reserve of £40,000 for workinig capital.

The judgnent of His Lordship, Chief Justice Hunter, in the case laid
against the Wellington Colliery Co., Ltd. for employing Chinese under-
ground, is that the clause (34) of the Coal Mines Regulation Act, under which
the charge vas laid, is ultra vires of the province. His Lordship's judgment
was concurred in by Mr. Justice Irving, the case baving been heard by a
special session of the Full Court. The information on which the original
case was based was laid by direction of the Provincial Government. Clause
34 of thie Act which is declared ultra vires reads: "No Chinaman or person
unable to speak English shall be appointed to, or shall occupy, any position
of trust or responsibility in or about a mine subject to this Act, whereby
through lis ignorance, carelessness or negligence lie might endanger the
life or-limnb of ny person employed in or about a mine, viz; as bankiman,
onsetter, signalman, brakeian, pointsnan, furnaceman, engineer, or be
employed below ground or at the windlass of a sinking-pit."

The conditions under which the regulation quoted was enacted are well
enough known to require no comment. The decision given by the Full
Court is a distinct blow to the opponents of Chinese labor below ground in
the coal rines of the province.

There is a return apparently to the old system of shipping out lead
bullion froim British Colunibia smnelters to the Selby Smielting. Works, San
Francisco. For a timne after the lead bounty was put in force, it was notice-
able that there .was no lead bullion reachiug the coast. It bas been the
practice in the past to ship several cars by each steamer which sailed from
Vancouver for San Francisco. For a short tînie none was going south. In
the last two or three trips, however, some lots have been arriving. Yester-
day the steamer City. of Puebla took out thrce cars of lead bullion to be
refined at the Frisco works. The trip before, the Umatilla took out two
cars. It is of course known that the bullion cannot all be treated at the new
Britisli Columbia refinery.

There are thrce freighiting steaners, the Selkirk, Cascade and Oscar,
engaged in carrying ore from British Colunbia coast mines to the Tacoma
smelter.

A rather peculiar law case arising out of conflicting mining regulations
was disposed of b> Judge Martin this week. The Lucky Jack claim in the
Poplar Creek free gold camp was recently staked over as a placer clain by
a prospector. There is a good deal of wasi over the vein in places, con-
sisting of boulders from the vein matter,« which is at various places 8o it. in
wfidth. If this were allowed to e worked as placer grounîd such a claim
would be undoubtedly valuable. The learned judge in deciding the case
ruled that such a claim was legally staked. Of course an appeal is to lie
taken. The placer claim is suggestively named the " Do Who."

NORTH-WEST TERIUTORIES.
The International Coal and Coke Co, at Coalman, Alberta, is nîow

shipplng about i5o tons of coal pei day. A force of men are at work on the
coke ovens preparing foundations and getting in inaterial for the liedding of
the oven.

'lhe Frank Mine of the Canadian-Aierican Coal and Coke Co. lins its
main entry iii a distance of 6,5o ft. reaching a vertical depth of over 1200
ft. The quality of the coal now mined aud the amlount of the output is
greater than it was before the disastrons slide, whiclh about a year ago
completely closed all operations.

Mrs O. E. S. Whiteside, the general manager of the West Canadian
Collieries, bas placed Chas Emerson, formerly at Canmore, Alta., in charge
of the Bellevue mine. The Bellevue is beconing one of the prominent
mines belonging to the West Canadian Collieries ; it furnishes about i5a
tons per day of a superior quality of steai coal, all of which is supplied to
the C.P.R fo locomotives.

Y UKON.
Janes MacDernott, a claim juiper oi White Horse, receivèd the severe

sentence of two years' imprisonnient by the local judge last monuth.
The Commission appointed to examine into certain nining matters-in

the Yukon territory and better known as the Treadgold Commission, bas
been reconstituted by the appointment of Mr. Justice Britton as sole
Commissioner.

Dr. G. C. Martin, the geologist who investigated the Alaska coal de-
posits in the summer of 1903,.has reported that coal, very closely approach-
ing true bituminous coal, has been found in quantity at..the foot of the
Cliugach mountains on the United States side of the boundary. Dr. Martin
also reports a seam 20 ft. in widtli, oft a semi-anthracite on Carbon Creek.
The tests mnade show it to lie closely allied'in beating power as well as in the
low percentage of ash with the fanious Pocoliontas coal of Virginia.

The White Pass and Yukon Railway Co. lias posted its tariffof rates
into the new Alsek fields. Froni White Horse to Mendenhall for r:ach pas-
senger $ro.oo, retura fare f.7.50. Freight rates in either direction are 75c.
per oo Ibs. For horses and :attle the rates are $7.50 per bead into Menden-
hall and $5.oo coming out ba, k to White Horse. Eacli passenger is allowéd
150 Ibs. of baggage free. Tht distance-from White Horse to 31endenhall is
only 70 miles.

INDUSTRIAL NOTES.
Mr. H. F. Frevert who, for several years past has been the manager of

the New York departmients of the Niles.Bement-Pond Co. and the Pratt &
Whitney Co., lias severed his connection with the above concerns and bas
established a machinery office on his Ôwn account at 114 Liberty street.
Mr, Frevert will also continue to represent the Norton Grinding Co. of Wor-
cester, Mass., and the Brightman Manufacturing Co. of Shelby, Ohio.

Mr. H. V. Croll wlio .lias been in charge of the Salt Lake City, Utali,
Office of the Allis-Chalmers Company, for several years, and wlio was before
that the representative of the E. P. Allis Company at Spokane, Washington,
bas been appointed to the charge of the Allis-Chalmers Offiée in San Fran-
cisco, as the successor of Mr. Geo. Ames, who has resigned. Mr. Croll's
San Franci.sco Office is 623 Hayward Building.

A new corporation knownas Allis-Chalmers-Bullock, Limited, announce
that they have taken over the business and representation in Canada of the
Bullock Electric Manufacturing Co., Canadian Bullock Electric Manufactur-
ing Co., Ltd., Allis-Chamiers Company, Ingersoll-Sergeant Drill Company,
Lidgerwood Manufacturing Co., Wagner'Electric Manufacturing Co., Cana-
dian Engineering Co., Ltd., and that the head office and works will lie at
Montreal, with branches at Toronto, Winnipeg, Vancouver, Rossland and
Halifax. The new organization will operate iii close relations to the
American Companies represented and will manufacture machinery, identical
in design and of the saine bigh grade of material and workmànship. It
assures custoniers that, with shops of the most modern design and cquip-
ment, and the benefit of the vide engineering experience of the Amnerican
Conpanies the finest class of machinery will be produced. This corporation
has been evolved froni the Canadian Engineering Co. Ltd., which his now
been merged into the larger enterprise. Officeshave been in the Coristine
Building, Montreal, but larger offices are now being fitted.

The B. Greening Wire Co. Limited of Hamilton, Ontario, report a steadily
growing demand for the wire barrel hoop iu place of the old-fashioned elmn
hoop. There is such a difficulty now experienced in getting material suit-
able for wooden hoops that not only has the price greatly advanced but it
seems impossible to get stock of suitable quality to supply the larger shops.
In consequence the 'wire barrel hoop bas come into use. The wire barrel
boop consists of a piece of No. 9 to No. 12 gauge steel vire with the ends
twisted together, fofming a perfect circle which is slipped down over the
barrel into place without binding at any particular point; the cost is as low
or lower than the wooden hoop. These hoops are now successfully used on
fiour, sugar, salt and apple barrels and are coming into general use on other
barrels.

A new colliery compauy, known as the Nova Scotia Collieries, Ltd.,
with a capital of £ 2oo,ooo divided into roo,ooo preferred shares bearing 6
per cent. interest and roo,ooo ordinary shares oi£ C each, bas been formed
with London and New York capital. Tuie company bas acquired 3,840
acres, or six square miles of coni lands in Cape Breton in-the Chimney Cor-
ner field, and is aèquiring an additioniil two square niles. Optiois arc held
on 18 additional square miles whiclh may or may not be exercised. There
have been 23,500 preference shares-and 30,007 ordinary shares issued to the
ist of May, and boring.operations have been carried on for sone time. At
present one new seanm, 4.feet i inch thick, of a good quality of bituminous
coal bas been found, and three seams had been previously uncovered on the
outcrop. These séanis measure 5 feet, 6 feet 2 lucbes, aud 7 feet in thick-

1 -
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ness, respectively. The directors of the corporation are : Major A. G.
Spilsbury, Chairman, Baron Danvers, Mr. Fdmund Kimber, Mr. Arthur
Morgan and Mr. Ira Taylor. The local directors in Nova Scotia are : Hon.
Wm. Rosa, M.P. of Cape Breton, and Hon. Wm. Roche, M.P., of Halifax.
The quality of the Chimney Corner coal is most excellent and the chances
are favorable for this concern.

The Allis-Chalmers Company of Milwaukee advise that they have ap-
pointed Mr. James W. Lyons, manager of their newly created Power De-
partment. Mr. Lyons was formerly associated with the Allis-Chalmers
Co. as engine salesman ; his department now controls the sale of reciprocat-
ing stean engines, steam turbines (entire unite including turbo-generators),
condensers, gas engines, pumping engines, blowing engines, hoisting
engines, and air compressors.

The A. Leschen & Sons Rope Co., St. Louis, Mo. have been compelled
to seek larger quarters in New York City and have taken the large offices
at 163 and 165 Washington St. where they have increased facilities for
carrying a very much larger stock than in the past and opened their new
and commodious offices on the morning of May 2nd. This firm minu-
factures all grades and kinds of rope and are the sole manufacturers of
Hercnies, and Patent Flattened Strand, Wire Rope.

The Macdonald Institute at the Ontario Agricultural College, Guelph,
will provide a Suniner School for teachers during the coming vacasion.
The term will extend from July 5th to July 29 th. The classes will be under
the direction of Dr. W. H. Muldrew of the Macdonald Institute, and Pro-
fessor William Lochhead of the Biological Department in the Ontario
Agricultural College, assisted by teaehers of special fitness in the various
subjects of the course. The course will be thoroughly practical, involving
daily excursions, lectures and laboratory work, the preparation of Nature
Study collections and courses of reading in illustration of the subjects
discussed.

NEW COMPANIES.
V.I. Exploration and Development Co., Ltd.-Incorporated 27th April,

1904. Authorised capital $roo,ooo divided into ioo,ooo shares of $i each.

Washington Mine, Limited. -Incorporated 25th April, 1904. Author-
ised capital $2oo,ooo in shares of $1 each.

New Monashee Mines, Limited.-Incorporated 26 April, 1904. Author-
ised capital $1,coo,ooo in shares of $r each.

Royal Smelting and Refining Co., Ltd.-Incorporated 6th May, 1904.
Authorised capital $boo,ooo in shares of $10 each.

South-East Kootenay Coal and Coke Co., Ltd.-Incorporated 5th May,
1904. Authorised capital $ioo,ooo in shares of $i each.

Berry Creek Mining Co., Ltd.-Incorporated 16th May, 1904. Author~
ised capital $5o,ooo in shares of $5 each.

Atlin Dredging Co., Ltd.-Incorporated 12th May, 1904 Authorised
capital $25,000 in shares of $r each.

Minnie Mining Co., Ltd.-Incorporated I3th May, 1904. Authorised
capital $125,ooo in shares of $i each.

ONTARIO.

The'St. Louis Reduction Co., Ltd.-Incorporated 2oth April, 1904.
Authorised capital $500,000 in shares of $1 each. Head office : Toronto,
Ont. Provisional directors : Charles Bagot Jackes, barrister, Toronto;
Robert Forbes, mining engineer, Duluth, Minn. ; and George Edward
Kingsley, St. Lonis, Missouri.

British American Development Co., Ltd.-Incorporated 2oth April,
1904. Authorised capital $r,ooo,ooo in shares of $1 each. Head office : To-
ronto, Ont. Provisional directors: James E. Haines, Brampton, Ont. ;
Alfred T. Haines, Cheltenham, Ont, Adam Linton, Jas. E. Carter, Wm. J.
Armstrong, all of Guelph, Ont., and J. W. Cheeseworth, Toronto, Ont.

Montreal and Boston Consolidated Mining and Smelting Co., Ltd.-
Incorporated 27th April, z9o4; Authorised capital $7,500,000, in shares of
$5.oo each. Head Office: Toronto, Ont. Provisional directors : Henry Jas.
Wright, Joseph A. Thompson, John Payne, Richard Credicott, W. J.
Gilc rist, all of Toronto, Ont.

Syndicate Mining Co., Ltd.-Incorporated i5th April, 19o4. Author-
ised capital $50,ooo in seares of $1.oo each. Head office : Toronto, Ont.
Provisional directors: S. P. Kineon, L. E. Ziegle, George Kinsey, E. J.
Gardner, of Cincinnati, Ohio, F. W. Whitaker and O. M. Bake, Hamilton,
Ont., and R. C. LeVesconte, Barrister, Toronto, Ont.

St. Anthony Gold Mining Co., Ltd.-Incorporated 29th April, 1904.
Authorised capital $i,ooo,ooo in shares of $1.o each. Head office: Ignace,
Thunder Bay District, Ont. Provisional directors: Benton Hanchett, Geo.
W- Eadock and Arthur Hill, Sagniaw, Michigan.

South Essex Oil and Gas Co., Ltd.-Incorporated i1th May, 19o4.
Authorised capital $5oo,ooo in shares of $1.oo each. Head office: Leaming-
ton Ont. Provisional directors: John A. Auld, Amherstsburg, Ont., Darius
Wigle, B. Jasperson, S. L McKay, of Kingsville, Ont., Edward Winter, H.
R. Whaley, J. H. Conover and B G. Westcott of Leamington, Ont.

Detroit and Parry Sound Mining Co., Ltd.-Licensed under the laws of
Ontario as an extra-provincial company 11th May, 1904. Authorized capital
for Ontario $5o,ooo. Head office: Frank H. Macpherson, Windsor Ont.

Ursa Major Co., Ltd.-Incorporated 6th May, 1904. Authorised capital
$1,ooo,ooo in shares of $1.oo each. Head office: Toronto, Ont. Provisional
directors: J. G. Harris, J. A. Keyes, Robt. Forbes, Mining Engineer, Albert
J. Milner, of Duluth, Minn., and Chas. B. Jackes, Barrister, Toronto, Ont.

Notice.

Chemists, metallurgists and assayers in Colorado have joined in an
attempt to form an association of technical men who are interested in the
chemistry of reduction processes, and an'attractive introductory letter has
been issued by the Committee in charge. The objects of the association are
to improve and standardize methods of work, to communicate experiences
and opinions on matters of chemico-metallurgical interest, and to increase
the exchange of opinions and personal intercourse and knowledge.

The temporary organization proposes affiliation with the American
Chemical Society and the Society of Chemical Industry (London) and also
to include all persons interested in the subjects of chemistry and metallurgy
west of the Mississippi river, including British Columbia and Mexico.

The secretary, pro tem, is Mr. H. C. Parmalee, of Denver, Colo., whose
address is P.O. Box 1421, who would be glad ta receive communications
from intending members and to answer all enquiries. The REvIEW wishes
the Society all good luck.

FOR S.&LE-A BAR.GAIN!
T WO TREMAIN STEAM STAMP BATTERIES of two stamps

each, equal to about ten gravity stamps. They are in good work-
ing order and very efficient. No engine required; admirably adapted
for testing prospect or new property. Apply "The Miner " Office,
Rat Portage, Ontario.

FOR SALE

O NE NEW MORGAN-GARDNER ELECTRIC LOCOMO-
tive; weight 12 tons; built for 44" gauge track; motors wound

for 220 volts. Locomotive has never run a single day. Immediate
delivery can be made. Price $140o.oo. Address Box "i", Colum-
bus, Ohio.

C. L BERGER & SONS
37 William Street

BOSTON, Mass.
Successors to BUFF & BERGER.

SPECIALTIES:
Standard Instruments and Appliances

for

Mining, Subway, Sewer, Tunnel,
and al kinds of 1ndrgPound Work

SEND FOR CATALOGUE

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 on application.

Address

A. 0. BURROWS, Provincial Assayer,
BELLEVILLE
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Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.

Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

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

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston
And al NEW ENGLAND POINTS

Ibrough Buffet Sleeping Cars between Ottawa and New Yort
Baggage checked to ail points and pasued b utcms in transt.
For tikets, time tables and information, PPy to nearest ticket

agent of this company or connecting lines.

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

CANADI&N KMINING INSTITUTE
Incorporated by Aot of Parliament 1898

AIMS AND OBJECTS.

(A) To promote the Arts and Sciences connected with the economical
production of valuable minerals and metals, by means 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 establishment of a central reference library and a headquarters
for the purpose of this organisation.

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

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

MEMBERSHIP.

MEMBERS shall be persons engaged in the direction and operation of
mines and metallurgical works minng engineers, geologists, metallurgists,
or chemists, and such other persons as the Council may see fit to elect.

STUDENT MEMBERS shall include persons who are qualifying themselves
for the profession of mining or metallurgical engineering, students in pure
and applied science in any technical school in the Dominion, and such other
persons, up to the age of 25 years, who shall be engaged as apprentices or
assistants in mining, metallurgical or geological work, or who may desire to
participate in the benefits of the meetings, library and publications of the
Institute. Student Members shall be eligble for election as Members after
the age of 25 years.

SUBSCRIPTION.

Members yearly subscription...................$10 oo
Student Members do. ...................... 2 oo

PUBLICATIONS.

Vol. 1, 1898, 66 pp., out of print.
Vol. II, 1899, 285 pp., bound red cloth.
Vol. III, 1900, 270 pp., "«
Vol. IV, 1901, 333 pp., " "
Vol. V, 1902, 700 pp., " "
Vol. VI, 19o3, 6oo pp., now in press.

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

Forms of applic'tion for membership, and copies of the Journal of the
Institute, etc., may be obtained upon application to

THE SECRETARY,
Canada Permanent Building, TORONTO, Ont.

HADIELOHS STEEL FOUNDRY CO.

LIMITED SHEFFIELO
HECLON ROCK & ORE BREAKER

HADFIELD AND JACK'S PATENT

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

MANGANESE STEEL
WE MANUFACTURE JAW BREAKERS, CRUSHING ROLLS,

ELEVATORS, BIN GATES, AND GOLD MINING REQUISITES.

Sole Representatives la Canada

PEACOCK BROTMIERS, Canada Life Building, Montreal.

HADFIELO'S PATENT "ERA "
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DIRECTORS:

GEORGE A. COX, President.

ROBERT JAFFRAY H. 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, J. A. GEMMILL, WM. FERNIE,

AND C. C. DALTON.

Had Ofices-TOPLONTO, ONT.
British Columbia Offices-Fernie, B.C.

BITUMINOUS COALS AND COKE
Mines and Ovens at Coal Creek, Michel and Morrissey, B.C.
Present Capacity of Mines 1,ooo,ooo tons of coal per annum.

Coke Ovens 350,000 tons per annum.

We wouid call attention to the superior quality of our Michel Blacksmith
Coal, suitable for large forgings. Can be slfipped at reasonable prices to all
parts of British Columbia, the Northwest Territories and Manitoba.

This Company also owns the Fernie and Morrissey Mines townsites, which
offer investments in town lots that cannot fail to prove productive.

Havipg a large anlount of development under way, there is always work
for coalv iners at good wages, and it may be said that there are few places in
the world where labor of al kinds can earn more net money under agreeable
conditions.

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

Toronto. Fernie, B.C.

SPRINOHILL CUAL.
The Cumberland Railway & Coai Company

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

Head Oile: 107 ST. JAMES STREET, !ONTREAL
Address: P. 0. BOX 396.

_______________________________________________________________________________________________ I

Ottumwa Box Car Loader
The
thod
box

only practical me-
of loading coal in

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.

Ottumwa Box Car Loader Co.
Chicago Ollee-1085 Old Colony Bldg. General Ofees and FaetoWy-OTTUMWA, Iowa, U.S.A.

Assayers Supplies
CHEMICAL APPARATUS S

Prospectors' Outfits Fine Chemicals
Miners' Outfits Heavy Chemicals u,

0 Correspondence invited.

Prompt deliveries.

The Chemists & Surgeons Supply Co. tId.
CHAS. L. WALTER$ (12 years with Lyman Sons) Manager

818 Dorchester St. MONTREAL.
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Ontario's
Mining
Lands..

HE Crown domain of the Province of Ontario contains an area of

over roo,ooo,ooo 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 boundary.

Iron in large bodies of magnetite and hematite: copper in sulphide
and native form ; gold, mostly in free milling quartz; silver, native and
sulphides ; zincblende, galena, pyrites, mica, graphite, talc, 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 19oo was much beyond
that of any previous year, and large developments in these industries
are now goingon.

In the older parts of the Province salt, petroleum and natural gasare important products.
The mining laws of Ontario are liberal, and the prices of mineral

lands low. Title by freehold or lease, on working conditions for seven
years. There are no royalties.

The climate is unsurpassed, wood and water are plentiful, and in
the summer 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,*or

TIIOS. W. GIBSON,
Director Bureau of Mines,

Toronto, Ontario.
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PROVINCE* OF NOVA SCOTIA.

Lases for Mines of Gold, Silver, Coal, iron, Copper,Lead,Tin

PRECIOUS 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 tern of twelve
months. Mines of Gold and Silver are laid off in areas of 15o by 250 feet,
any number of which up to one hundred ca be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 5 cents per area. Lease. of any number of areas are granted for a
ter= of 40 years at $2.0o per ares. Theseleases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
annually for each area contained in the lease It becomes non-forfeitable if
the labor be not performed.

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

to pay Royalty on all the Gold they extract at the rate of two per cent. es
smelted Gold valued at $z9 a ounce, and on smelted Gold valued at $zS au
ounce.

Applications for Licenses or Leases are receivable at the office of the
Commisasioner of Public Works and Mines each week day from îo a.m. te
4 p.m., except Saturday, when the hours are from ro to i. Liceses are
isued in the order of application according to priority. If a person die.
covers Gold in any part of the Province, he may take ont the boundarles 0f
the areas he desires to obtain, and this gives him one week and twenty-fow
hours for every 15 miles from Halifax in which to 1make application at the
Departmnent for bis 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 ternms
of twenty years each. The cost for the first year i fifty dollars, and an
annual rental of thirty dollars secures each lesme from liability to forfeiture
for non-working.

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

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

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

The royalties on the remaining minerais are: Copper, four cents on every
unit; Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin
and Precious Stones, five per cent. ; Coal, e cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coSat,
and varies in width from Jo to 40 miles, and embraces an area of over three
thousand miles, and is traversed by good roadasand accessible at ail points
by water. Coal i known in the Counties of Cumberland, Colchester, Pictou
and Antigonih, 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,
Commiasioner Public Works and Mines,

HALIFAX, NOVA SOOTIA.
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One Mand TN ibletPatentAutomatic AeriaI Tramway

YOU CAN FIGURE

THE COST PER TON

More Riblet Tramways are now being
installed than of all the other

systems combined

WRITF FOR DESCRIPTION
AND PRICES

B. C. RIBLET, ENGR.
Spokane, Wash., U.S.A.

Nelson, B.C., Canada

A Thing to Remember!
The water can often be got out
and the job finished by means of

Trade Mark

Steam Pump
whilst you would be collecting the
necessary.tackle for ordinary pumps.

The Pulsometer Engineering Co. Ld., Reading, England.

CANADIAN PEACOC B RT IER CANADA LIFE aiREPRESENTATIVESPEACJIIIROTHERS BUILDING'Montrea

HEIN[ SAFETY
BOILER

MANUFACTURED BY

The Canadian Heine Safety Boiler Co.
TORONTO, ONT.

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

any number. Suitable for Mines, Pulp Mills, Water
and Electric Installations,and large plants generall>.
The best and most economical boiler made.



CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.
CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Seotland
MANUFACTURERS OF

WIR ROPrCollieres, 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 Winding
Rop., 240 fms. long x
3½ circ. Galvanized
Special Imiproved
Patent Steel, Com-
pound Make, supplied

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

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

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

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

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

CENERAL SALES ACENTS

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

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

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

Wire Rope. Snow Steam Pumps. Tool Steel.

.... co ma-.=E'X¶ swo ==- xYd mom'XEnn&a...

GOeeral Ofices: OANADA LIFE BUILDING - MONTREAL.

Montreal Pipe Foundry Go.
Limitedl

MANUFACTURERS OF

CAST IRON : uZ E
WATER AND CAS

and other Water Works Supplies.

"LUDLOW" VALVES & HYDRANTS

CENERAL OFFICES:

Canada Life Building - MONTREAL

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

"Midland " Foundry Coke Pig Iron
MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED
Plants at RADMOR FORGES, QUE., and

1 MIDLAND, ONT.

GENERAL OFFICES

CANADA LIFE BUILDINC, MONTREAL.

Geo. E. Drunmond, Managing Director and Treasurer.



WE MAKE A SPECIALTY OF

HIGH GRADE ROPES
FOR

Shafts, Siopes and

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
RAILS LICHT AND HEAVY SECTIONS

NEW AND SECOND HAND

STEAM SHOVELS LOCOMOTIVES CARS

WHEEL AND DRAC SCRAPERS MININC BARROWS DRILL STEEL

FULL STOCK OF SUPPLIES

k JACKS CAR MOVERS PICKS SHOVELS HAMMERS

RANSOME
SENI)

OR CONRETE
CATALOGUE

ALL SIZES AND KINDS MIXERS
ORE BUCKETS AND TUBS IN STYLES TO SUIT EVERYBODY.

ESTATE
LATB JAMES COOPER

Office: 299 St. James Street, MONTREAL


