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RUBBER GO0DS FOR NINING PURPOSES..

Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,
Pulley Covering, Rubber Clothing and Boots.

..MANUFACTURED BY..

THE GUTTA PERCHA & RUBBER MFG. 0. OF TORONTO, Limited

JGERWOOD ENGINES

SPECIALLY BUILT TO MEET THE VARIOUS REQUIREMENTS
IN MINES AND QUARRIES FOR

~ HOISTING OR WINDING

I Locke-Mlller System of Cableways

MANUFACTURED IN CANADA BY

~ THE JAMES COOPER MANFG. CO. Limited

299 St. James Street, MONTREAL.

Branoches—HALIFAX, 124 Hollls St. RAT PORTAGE, c/o Diamond Drill Co . ROSSLAND, P.O. Bullding.
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FRIED KRUPP GRUSONWERK §

Magdeburg-Buckau (Germany)

MINING MACHINERY

ORE CRUSHING: AMALGAMATION :
Stone Breakers of s y strong construc. Amalgamation Tables and Pans, Larslo’s Gold
tion, Roller Mills, C Ilhn Mills. Amalgamators, Settlers, etc.
BALL MiLLS SEPARATION and CONCENTRATION :
for dry and wet crushing, mere than 1,800 at Separators, Exhaustors, Hydraulic Classifiers,
work, Percussion Tables, Jiggers, Rotating Round
STAMP BATTERIES Tables.
Shoes and Dies of Krupp's Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant

&, For tresting by the Wet Method with Stamp Batteries, Amalgamation and Concentration.
b. For Dry Crushing by Ball Mills Dust Extraction, and Leaching.

COAL WASHING PLANT

N Large Testing Station for Crushing and Dressing Ores at the Works.

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

Age hts =  For the United States: THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
™ *  For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 1083, JOHANNESBURG, S.A.R.

R Al 1 JOHN J. GARTSHORE, 83 Font Sreet Wt
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Opposite Queen’s Hotel TORONTO, ONT.

o Aaseee e MINING EQUIPMENT, Etc.
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THE WM. HAMILTON MANUFACTURING CO. Lmred

ENGINEERS AND CONTRACTORS
PETERBOROUGH  NELSON VANCOUVER

~
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We are...

Sole Agents and
Manufacturers In
Canada for this
Table.

Infringers will be prosecuted

We contract for the Design and Construction of Complete Stamp Mills,
Concentration, Chlorination, Cyanide and Smelter Equipments.,
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- GROUR OF ..

R LISE I¥ 3.

OLD MINES

HEAIRIWe

HADFIELD’S
PATENT
dSANVONVIA

Sole Representative in Canada FRANCIS T. PEACK, M. . CdLife Idg., MONTREAL

ADAMANTINE SHOES & DIES ALSO CHROME CAST STEEL

THE CANDA PATENT SELF-LOCKING CAM
TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.
These castings are extensively used in all 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

sND HOOPER STREETS. BROOKLYN, N.Y_, US.A.
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Canda Cam.
F. E. CANDA, President. C. J. CANDA, Vice-President, F. MORA CANDA, Secretary. T. I. JONES, Treasurer.

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

ALWAYS CARRIED IN STOCK.

CAMS, TAPPETS, BOSSES. ROLL
SHELLS, CRUSHER PLATES.

e ——————

S 105 D D,

H. W. DeCOURTENAY & CO.

86 and 88 McGIlLLL STREET

o

MONTREAL.

Agents for Canada.

C. L.
BERGER
& SONS

37 William Street
BOSTON, Mass.

BUFF & BERGER.
SPECIALTIES :

Standard Instruments
and Appliances for

Are made of best materials and fully warranted. Made in screw and flange ends
from two inches up. Endorsed and specified by intelligent steam users every- I
where. Write for catalogue of Superior Brass and Iron Engineering Appliances. Mining, Subway,

THE LUNKENHEIMER COMPANY Sewer, Tunnel,

Main Office and Works: CINCINNATI, OHIO, U. S. A. ‘ and all kinds of

BRANCHES: 26 Cortlandt Street, NEW YORK; 35 Great Dover Street, LONDON,

Underground Work

SEND FOR CATALOGUE
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_CHICAGQ, ILL.

EEnCE= e s SUCCESSOR " TO' : 2
'HE EDWARD P. ALLIS CO., FRASER & CHALMERS, ~ GATES IRON WORKS,

pe————

WE ARE EXTENSIVE BUILDERS OF

Smelting Machiner

WorkS CMICAGE
LATES inON WoRKS CRICAGC

RECTANGULAR WATER-JACKETED CUPPER FURNACE. Size, 44in.x 160 in,

This illustration shows one of frur 44 in. x
160 in. Steel Water-Jacketed Copper Fur-
naces built by us for the Granby Consolidated
Mining & Smelting Co., of British Columbia.

This furnace, which embodies all the latest
improvements in copper smelting, has an
extraordinarily large capacity and is giving
most excellent satisfaction.

For the past thirty years we have made the
manufacture of Copper and Lead Smelting
Plants a specialty.

We have the largest shops in the world
devoted to this class of work, equipped with
the most improved machinery.

WE BUILD

Copper and Lead Furnaces

Copper and Lead
Smelting Plants

Copper Converting Plants
Copper Converters

SOLE BUILDERS OF

REYNOLDS

BLOWING
ENGINES
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SUCCESSOR ' TO

kv m»wmp u.us co., FRASER & CHALMERS, GATES IRON wonxs ' DICKSON M'F"
- 'WAUKEB, ; N . (CHICAGO, ILL. . : cmcmo B ; LT SCRANTON, PA.

SOLE BUILDERS OF THE

Brown Roasting Furnace

X ,
Ronsiine /70w
Agre "c:,,,mms [}

HICAGO.U. 8 -A.

SOLE BUILDERS OF THE

Holthoff-Wethey Roasting Furnace

4N
ALLs - CaameRs €O,

SOLE BUILDERS OF THE

Jackling Roasting Furnace

All Ores and Mattes in a pulverized condition which requirz roasting for subsequent metal-
lurgical operations can be satisfactorily roasted in any of the above furnaces. Sizes, cost
and other information cheerfully furnished.
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Cross-Compound Corliss Compressor

—— 11§
EASTERNERANCHESH HEAD OFFICE & WDRKS. \gngélﬁ-PﬂRéNgHES
¥°""““'3“" SHERBROOKE, [lcreenwoonsc
ORONTO,UNT. OUEBEC VANCOUVER.B.L.
HALIFAX.N.3. ; RATPORTAGE.ONT.
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THE BENNETT FUSE

The Popular Fuse Throughout the Dominion

SOLE MANUFACTURERS

Wm. BENNETT SONS & Co.

ROSKEAR SAFETY FUSE WORKS
Camborne, Cornwall, England.

ACENTS IN CANADA:
J. H. ASHDOWN, Winnipeg, Man. MECHANICS SUPPLY CO., Quebec.
CAVERHILL, LEARMONT & CO0., St. Peters St., Montreal. WM. STAIRS, SON & MORROW, Halifax, N.S.
ROWLAND MACHIN, General Agent, Yates Street, Victoria, B.C.

IMPROVED NEEDLE LUBRICATORS.

On a PATENT PNEUMATIC and SELF-
ACTING PRINCIPLE,

IN GLASS

INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the plug part of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the needle must be perfectly round, smooth and clean, so |
as to work freely in the tube, the flattened end reaching about half-way

~uphe inside of Lubricator, while the other end rests on the shaft or
axle, will produce the following results, viz, :—

1st. —Free working of the machinery by perfect lubrication.

2nd.—A saving of more than 73 per cent. in oil.

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

4th.—Cleanliness, and consequent saving in labor, engineers’
stores, etc.

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

[
f

WRITE FOR PRICES TO

v cxmavsn v euness e, WFOn G0,y Limited,

No Moisture. No Scale. Saves Cost Quickly. HAMILTON. ONT.
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INGERSOLL- SERGEA

AIR COMPRESSORS

...SIMPLE OR COMPOUND...

AND

RocCK DRILLS

. FOR HARD OR SOFT ROCK..

DUPLEX STEAM ACTUATED COMPOUND AIR COMPRESSOR, CLASS G
With Compound Double Acting Air Cylinder and Receiver Intercooler

GOMPLETE MINING AND QUARRYING PLANTS.

JAMES COOPER MAN'F'G CO. LimITED

MONTREAL.

BRANCHES —124 Hollis St., Halifax, N.S. ¢/o Diamond Drill Co., Rat Portage, Ont. P.0. Building, Rossland, B.C.
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WALKER BROTHERS

WIGAN, ENGLAND

AIR COMPRESSORS

AGGREGATE POWER AT WORK, ABOUT 550 IN NUMBER, EXCEEDS 250,000 H.P.

m W-‘ ; ‘f‘ \ m! QMH ; Mnmw m"'ﬂ "ﬂ m, Eggggggm ggggmg

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS
ORIGINALLY CONSTRUCTED BY OTHER MAKERS.

RIO TINTO COMPANY

We have reccived permission to state that tests made by the officials of the “ RIO TINTO COMPANY "
during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MINES
in SPAIN, showed that the Coal Consumption was 1.54 Ibs. of Welsh Coal per Indicated Horse Power
per hour. Also that the working of the Compressors was most satisfactory.

= — THE BLACKWALL TUNNEL =/

For the construction of the Tunnel, Six Air-Compressing Engines were crected. The largest Two Pairs of Compound Engines, waie supplied by ua.

Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :—

8. PEARSON & SON, CoNTRACTORS. Brackwart TunNNeL Works, EasT GrReENwicH, S K.

Messks. WALKER BROTHERS, PacerieLp IRoNworks, WIGAN. May 1oth, 18y7.

DeAR Strs,—We are pleased to confirm what we told you verbally the other day, vis: 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.
and it ) re t stify to th alities of the plant w
we purct?asl:: t?:my)g)‘\:x, Engines ran for almost a year w"'hou\t"le' :;g,p LI))ela? gfrs. Yo:xrsg ::rhl“::l]gr et (')S:::de) p‘r)othu‘ l"i‘}Af{SONe&gog?)g{u ° E. W‘Pﬁ’::ll.huh

FRANCIS T. PEACOCK, M.E., =rovi™ 44 Canada Life Building, MONTREAL
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Canada qul Works,

DUNDAS, ONT.

Bullders of iron

¢ ¢ « « WORKING MACHINERY

... FOR...

REPAIR SHOP, MACHINE SHOP,
BOILER SHOPS,
CAR SHOPS,

SHIP YARDS
ENGINE WORKS,
FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETR.

MONTREAL
...STORE:

321 St. JAMES STREET.

B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, B.C

Full Information obtained at the Above Addresses. Write for Prices

LONDON NEW TOREK PARIS

J. BASZANGER & CO.

108 FULTON ST., NEW YORK, N.Y, U.S.A.
IMPORTERS OF

CA R BO N s (BLACK DIAMONDS)

ano BORTZ

For Diamond Drills and all Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.

Goods Sent onn A pprxowval.
WORN OUT CARBONS AND FRAGMENTS BOUGHT.

oo

OOOLLELLE
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DIAMOND DRILLS

They remove solid cores through rock.
They furnish the cheapest-known method of prospecting.
The capacity of our Drills is from 350 feet to 6000 feet.

s

SEND FOR OUR DIAMOND DRILL CATALOGUE.

N A e e sl ettt Ll d
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ool

!!g

STANDARD DIAMOND DRILL GO.

1644 MONADNOCK BLOCK, CHICAGO, U. S, A.
e 88 a382832333333323322399290099 909000000 s0sss0ss 0t s 00s st sessessssssosessssessesetes

0006000000060 0000000000000000000000008000000000000000000006000
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NOYA SCOTIA STEEL & GOAL 0. i

PROPRIETORS, MINERS AND
SHIPPERS OF

.Sydney Mines Bitummous Coal.

Unexcelled Fuel for Steamships and Locomotives, Manufactories, Rolling
Mills, Forges, Glass Works, Brick and Lime Burning, Coke, Gas
Works, and for the Manufacture of Steel, Iron, Etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screem Bars, Forged Steel
Stamper Shoes and Dies, Blued Machinery Steel 34 to 14" Diameter, Steel Tub Axles
Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 5% to 5
true to o3, part of One Inch.

A Full Stock of MILD FLAT, RIVET-ROUND and ANGLE STEELS Always on Hand.

Special Attention Paid to Miners’ Requirements.
CORRESPONDENCE SOLICITED.

Steel Works and Head Office : NEW GLASGOW, N.S.
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DIAMOND
DEEP DRILLING

makes economical mining and the deepest
hole can be drilled at the smallest cost by a

DIAMOND
ROCK DRILL

It can cut 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.

"ROCK DRILLS]
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Sullivan
Rock Drills

GREAT CAPACITY
FEW WORKING PARTS
SMALL REPAIR COSTS

SULLIVAN and BULLOCK
DIAMOND CORE DRILLS.

AIR GOMPRESSORS

COMPLETE LINE

MODERN
EFFICIENT
ECONOMICAL

'HOISTING
ENGINES.

To insure Prompt Attention,
address Dep't 7.

SULLIVAN MAGHINERY G0.

DENVER Colo : ‘ ‘185 ADAMS STREET ' NEW YORK

BL PASO Tox CHICAGO - = U.S. A PITTSBURG
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“DRUMMOND GOAL

 The Standard of Excellence

2
20o30 3o oo oS odo ofe
$ e )

% in Bituminous Coal and Goke

for Blast Furnaces, Foundries,

Manufacturing and Domestic

RELIABLE, UNlFURM and STRICTLY HIGH GRADE

Shipped from Pictou Harbour, Halifax, and all Points
on Intercolonial Railway and Connections by the. ..

ntercolonial Goal Mining Go. Line

PR bbb P bbb bbb
¥ ¥
AGENTS: : | %
i 3
Hugh D. MacKenzie, Halifax. § ; 3
3 ! :
i t
Chas. W. lves, Pictou. § ¥
i 3
Darrow, Mann & Co., Boston. :
L o3
3 KX
+ &
Arthur E. Scott, Quebec. 3 3
i SHIPPING PIER AT GRANTON, PICTOU HARBOUR, N.S. :
Head Offlce MONTREAL Que
JAS. P. CLEGHORN, CHARLES FERQIE, D. FORBES ANGUS,

President. Vice-Pres. & General Manager. secretary-Treasurer.
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N COAL N
OMINION COAL GOMPANY, LIMITED

Glace Bay, C.B. Canada

MINERS OF

BITUMINOUS COALS | “INTERNATIONAL” GAS GOAL

The celebrated ‘‘ Reserve’ And the best steam coal from its

coal for Household use. Collieries on the Phalen seam.
°

Yearly Output 3,000,000 Tons.

\
i
International Shipping Plers of the Dominion Coal Co. Limfited, at Sydney. C.B. i

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

Bunikex» Coal

The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch. Special
attention given to prompt loading. Steamers of any size are bunkered without detention.
By improved screening appliances, lump coal for domestic trade is supplied, of superior quality.

APPLICATIONS FOR PRICES, TERMS, &ec., SHOULD BE MADE TO

ALEXANDER DICK, General Sales Agent, GLACE BAY, C.B.

KINGMAN & CO., Agents, Custom House Square, Montreal, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.

R. P. & W. F. STARR, Agents, St. John, N.B.

HARVEY & CO., Agents, St. Johns, Nfld.

C. SHIELDS, 2nd Vice-President and General Manager.
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JEFFREY ELEVATORS

:‘ ;:% DESIGNED TO SUIT THE CONDITIONS
:l ¥ We also manufacture a Complete Line of
TR
g Y | E
# & ELECTRIC IVIINE LOCOMOTIVES
t:l‘, :!E
L COAL CUTTERS
Power Drills Screens
Crushers Conveyo'rs, Etc.

JEFFREY LOCOMOTIVE HANDLING ORE CARS.

urs The Jeffrey Manufacturing Company 750s: Newvork.

NEW
CHAIN
CATALOGUE

NOW READY

SEND

FOR COPY
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THE BABCOCK & WILCOX

WATER TUBE

STEAM. ..
BOILER. .

was first patented by Stephen Wilcox, in
1856. Over 3,000,000 H.P. now
in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC
LIGHTING or other power purposes.

Large book ‘*STEAM” sent free on

application.

BABCOCK & WILCOX LIMITED, ANS BUIL DERS.

HEAD OFFICE FOR CANADA :
NEW YORK LIFE INSURANCE COMPANY'S BUILDING, Il PLACE D’ARMES, MONTREAL.

THE JOHN McDOUGALL

Caledonian Iron Works Co. Limited

MONTREAI Que.

BOILER

HYDRAULIC AND MILL MACHINERY
GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS

~omaaror. WORTHINGTON Pumps

Meters, Htc, Rife Hydraulic Engines and The New York
Filter Manufacturing Company

TANKS AND
WROUGHT IRON
WORK .
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" Electric Biasting Apparatus. 37—

Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses.
Superior to all others for exploding any make of dynamite or blasting powder. [f
Fach Fuse folded separately and packed in neat paper boxes of 50 each. All |l
tested and warranted. Single and double strength with any length of wires.
Blasting Machines.
The strongest and most powerful machines ever made for Electric Blasting.

They are especially adapted for submarine blasting, large railroad quarrying,
and mining works,

DQUBLE STRENGTH

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

=’ Insulated Wires and Tapes, « Blasting Caps, Fuse, Etc.

wmurncrunes JAMES MACBETH & CO., 128 Maiden Lane, New York, U.S.A. ShTALoaue

Hamilton Powder Company

Manufacturers of Explosives

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

“ WHITECROSS ” Best English Rope
Plough Steel and Other Grades,

Imported Promptly at Lowest Prices.

A. C. LESLIE & CO.. Canadian Agents, Montreal.

iron and Steel Structures for Collieries,
Metal Mines and Smelting Works.

Steel Bridges for Railways and Highways  Steel Piers and Trestles. Steel Water
Towers and Tanks.  Steel Roofs, Girders, Beams, Columns, for Buildings.

A LARGE STOOKR OF

ROLLED STEEL BEAMS, JOISTS, GIRDERS, CHANNELS, ANGLES, TEES, 1 BARS AND PLATES

ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET
Tables, giving Sizes and Strength of Rolled Beams, on application. Post Office Address., - MONTREAL.

Dominion Bridge Co., Ltd., Baiiis vo

MILL AND MINING MAGHINERY

Shafting. Pulleys, Gearing, Hangers, Boilers, Engines, Steam
Pumps, Chilled Car Wheels and Car Castings. Brass and lron

Castings of Every Description. Light and Heavy Forgings.

ALEX. FLECK "."OTTAWA

[
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|

Robb Engineering Co. Ltd.

A Brifish Compliment to Canadian Engineering

The engine shown in cut was supplied by us to the Municipal Technical
School, Manchester, England, for electric lighting. 1

It was ordered on the recommendation of Dr. J. T. Nicholson, Professor
of Engineering, who was formerly of the Institute of Science, McGill ‘
Univerrity, Montreal. |
‘The purchasers state this engine is to be placed with other engines sup-
plied by the leading British makers as an example of the best English and
foreign practice in engineering.

AMHAERST, N.S.

A tS 5 WILLIAM McKAY, 19 McKenzie Crescent, 'l'oronto.
ZENIS | wWaTSON JACK & CO., 7 St. Helen St., Montreal.
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anadian Pacifie Railway

IS THE MOST DIRECT ROUTE
TO THE

Great Mining
Regions

F

British Columbia, the
Yukon ‘and Alaska.

DAILY
SERVICE
BETWEEN
_THE—

ATLANTIC

AND
PACIFIC
COAST

THROUGHOUT
THE YEAR

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

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

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

For rates, reservation of berths, ete., apply to nearest C. P. R.
Agent or to

C. E. E. USHER,

General Passenger Agent,
Eastern Lines,
MONTREAL.

ROBERT KERR,

Passenger Traffic Manager,
MONTREAL.

C. E. McPHERSON,

General Passenger Agent,
Western Lines,
WINNIPEG, Man.

SCHOOL of MINING:

Practical Science Faculty of
Queen’s University

Kingston, Ontario.

[ B B =5 o = J

THE FOLLOWING COURSES ARE OFFERED

1. Turee YEARs' COURSE FOR A DIPLOMA IN
(«) Mining Engineering.
(b) Analytical Chemistry and Assaying.
2. Four YEARS' COURSE FOR A DEGREE B.Sc. IN
Groue L.
(«) Mining Engincering.
(b) Chemistry and Mineralogy.
(¢y Mineralogy and Geology.
(d) Chemical Engineering.
Grour 1L
(e) Civil Engineering.
(f) Mechanical Engineering.
() Electrical Engineering.
Grour IIL
(k) Biology aud Public Health.

3. COURSES IN CHEMISTRY, MINERALOGY AND GEOLOGY
for degrees of Bachelor of Arts (B.A.) and Master of
Arts (MLA)
For further information see the Calendar of Queen’s University.
4. PosT-GRADUATE COURSE FOR THE DEGREE OF
- Doctor of Science (D.Sc.)
For further information see the Calendar of Queen’s University.

000000000000000000000000000000
Next Session. begins
i ~ October 1st, 1902.

90000000000000000000000000000000

MATRICULATI;N EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER I6TH.

THE 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 will be ready
for occupation next session and the Geology and Physics Building
the following session. The Mining Laboratory has been remodelled
at a cost of some $12,000 and the operations of crushing, amalgam-
ating, concentrating, chlorinating, cyaniding, etc., can be studied on

a large scale. )

For Calendar of the School and
further information, apply to

The Seceetary, School of Mining, Kingston, Ont.
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MINING SUPPLIES®:

PICKS SHOVELS WIRE ROPE CHAIN
DYNAMITE POWDER DETONATORS FUSE
BAR IRON STEEL DRILL STEEL shortiencras

STEAM & COMPRESSED AIR HOSE HARDWARE
PIPE VALVES FITTINGS ETC.

RICE T.EWIS & SO

LIMITED

HARDWARE TORONTO

THE BUCYRUS COMPANY

SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDGES.

PLACER MINING MACHINERY OF THE ELEVATOR BUCKET TYPE.
RAILROAD WRECKING CARS AND PILE DRIVERS. CENTRIFUGAL DREDGING PUMPS.

“tes.. DYNAMITE AND EXPLOSIVES "z

. Manufacturers and Dealers in.

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
vz, ONTARID POWDER 00, Linited ™™} 0n Ont.

This School is equipped and supported entirely by the Province of

[}
SCIB"CB TB[UntU Ontario and gives instruction in the following departments:
9

1—CIVIL ENGINEERING
2—MINING ENGINEERING

Schuol nf Practica

ESTABLISHED 1878.

AFFILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE
S s—ANALYTICAL anpo APPLIED CHEMISTRY

H
i
!

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

1—CHEMICAL 3—MILLING 6—ELECTRICAL
3—ASSAYING 4—STEAM 7—TESTING
s—METROLOGICAL

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

FUR FULL INFORMATION SEE CALENDAR.

L B. STEWART, Secretary.
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LOBNITZ GOLD DREDGERS ARE
AT WORK IN BRITISH NOR'H
AND SOUTH AMERICA. AFRICA.

Telegraphic Address:
LOBNITZ, RENPREW Al Code used.

“NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE WORLD”

The New Jackson Hand Power Rock Dril

Handled and operated by ONE MAN, will accomplish work of THREE MEN drilling with Bits and Hammers.

WILL WORK IN ANY POSITION, IN ANY ROCK.

It Saves Steel,
It Saves Labor,

It ¥Saves Money.

Write for Catalogue. —_—

H. D. CRIPPEN s 52 Broadway, New York

The Colorado Iron Works Co.
DENVEHER, COLO.

have purchased a controlling interest in the

Pneumatic Cyanide Process Company

and the patents protecting said Process all over the world.

No up-to-date mine owner or manager can afford to use
the old, slow and wasteful mcthod when he can get the
use of the Pneumatic Process at a merely nominal cost.

The Colorado Iron Works Company

are now prepared to build the best Cyanide Plants ever
erected, and, if desired, run them for a specified time, be-
fore delivery to the purchaser.

WRITE FOR ESTIMATES OR FURTHER
INFORMATION TO

The Colorado Iron Works Co.

LEACHING TANK USED IN PNEUMATIC CYANIDE PROCESS

SHOWING AIR PIPES, FILTER AND FalLse BoTToM. DENVER, 0010.
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HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of
Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under thelr Special Act of
Parliament.

NITRATE OF SODA.

Oable Address: - BATHOTA, LONDON.

SADLER & HAWORTH

TANNERS AND
MANUFACTURERS OF

Dak Leather Belting .......
Hydraulic and Mechanical Leather

MONTREAL and
TORONTO.

KING BROTHERS

15 Bell's Lane
QUEBEC.

Lumber
Asbestos
Chromic Iron

Mills at River Ouelle, Lyster, Kingsburg,
Pabos, Cedar Hall.

ASBESTOS—Crude, Fibreized and Paper

Stock Hampden Mine, Thettord.
CHROMIC IRON MINE—BIack Lake.
Canada Atlantic R
nada Atlantic Ky.
THE SHORT FAVORITE ROUTE
BETWEEN
Ottawa and Montreal.
TRAINS DAILY
EXCEPT SUNDAY
And Sunday Train Both Directions
PULLMAN BUFFET PARLOR CARS
Close Connections at Montreal with Trains for
()uebec, Halifax, Portland
And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN
Ottawa, New York and Boston
And all NEW ENGLAND POINTS
Through Buffet Wagner Sleepers between Ottawa and New York

Baggage checked to a] ints and passel custcms in transit,
Foggtic ef: til:r;: :abllelsp:ndtsini:ngatiori bzpp]ytto ;eut:st stli::ket
agent of this company or connecting lines.
E.J. CHAMBERLIN, J. E. WALSH,
General Manager. Ass. Gen. Passenger Agt,
C.J. SMITH, Gen. Traffic Manager.

NICKEL

The
Canadian Copper
Company

74 BROADWAY

NEW YORK

NICKEL

FOR
NICKEL STEEL

The Orford Copper Gompany

74 BROADWAY
NEW YORK

LICENSES TO PROSPECT

or work Minerals on any of their Lands and Reserva-
tions covering nearly a quarter of a million acres in
Eastern Ontario, and principally within the belts con-
taining Iron, Phosphate, Gold, Galena, Plumbago,
Mica, Marble, Building Stone, and other valuable
minerals, are issued by

The Canada Company

For list of lands and terms apply to the Company’s
Mining Inspector and Agent

ANDREW BELL, C.E, D.L.S,, Etc
ALMONTE, ONT.

OLDEST EXPERTS IN
Molybdenite,
Scheelite,
Wolframite,

Q@
0

PN &
( Chrome Ore,

Tale, < 9, Nickel Ore,
Mica, <@ Cobalt Ore,
Barytes, \‘94, Cerium, and
Graphite, \\“ all Ores
Blende, and
Corundum,
Fluorspar,
Feldspar.

LARCEST BUYERS.  BEST FICURES.>
ADVANGES ON SHIPMENTS,

CORRESPONDENCE SOLITITED.

Cances—Blackwell, Liverpool, ABC Code, Moreing
Neal, Mining and General Code, Licbers
Code and Mullers Code.

ESTABLISHED 1869.

Lepoux & Co.

99 JOHN ST., NEW YORK.

Independent Ore
Sampling Works
at the Port of

New York. Only
two such on the
Atlantic seaboard

Sample and Assay
Ores and Metals.

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

MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHING.

McPherson, Glark, Gamphell & Jarvis

Barristers, Sollcitors, &ec.

OFFICES :
Trusts and Guarantee Building

16 King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO.,

FRITZ CIRKEL
CONSULTING MINING ENGINEER

Dip. Graduate Royal Technical Academy, Aachen,
Germany.

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

EXAMINATION OF MINES.
Reports in English, French and German.

Office, 80 STANLEY ST. MONTREAL, CAN.

POCHLEE & PARMALEE
ASSAYERS and CHEMISTS.
Special Attention to Control and Umpire Work

Ores tested to determine the best method of treatment.
Exierimental work on chemical wo'k or processes.
General Commercial analysis. Thirtv years experience.
Prices and sample sacks free on application.

1627 Champa St., Denver, Celo.

E. J. WALSH
CIVIL AND CONSULTING ENGINEER

M. Can. Soc. C.E. and

M. Can. Mining Institute.

OTTAWA CANADA.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to
538 Huron Street TORONTO.

Specialty :

Examination, Prospecting and Initial
Development of Mining Properties.
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DIRECTORY OF MINING ENGINEERS, GHEMISTS, ASSAYERS, ETC.
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JOHN E HARDMAN, S.B.

CONSULTING
MINING ENGINEER

Room 2, Windsor Hotel Montreal.

20 years’ expcri.ence in the Mining and Reduction of
Gold, Silver, Lead and Cupper.

13 years as a Specialist in Gold Mining and Milling.

JOHN B. HOBSON
CONSULTING MINING ENGINEER
Manager Con. Cariboo Hyd. Mining Co., Limited
BULLION, BRITISH COLUMBIA.

28 vears’ 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:
*“ Hossox,” AsCHROFT, B.C.

J. B. TYRRELL

late of the Geological Survey of Canada.

MINING ENGINEER
DawsoN - - . YUKON.

Telegraphic Address—Tyrrell, Dawson.
t'ode used—Bedford McNeil’s.

MONTREAL TESTING LLABORATORY.

MILTON L. HERSEY, M.A.Sc. (¥il)
CoNSULTING CHEMIST OF THE
CaANADIAN PaciFic RaiLway ComPaNY.

146 St. James Street MONTREAL

ASSAYS OF ORES

ANALYSES of all materials nade with greatest accuracy.
SAMPLES BY MAIL—I cent 1er 4 0zs.; limit 24 ozs,
INSTRUCTION IN ASSAYING, Etc., to Prospect-

ors and others.

MINERAL PROPERTIES EXAMINED.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER
30 Years Experience.

RAT PORTAGE - . - ONTARIO.

Undertakes tke I'rospecting of Mines and Mineral Lands.

Diamond Drill Porings made by contract for all minerals
iearthy and metalliferous), Artesian Wells and Oil “prings,
also DDeep Soundings for Harbors, Rivers, Canals, ‘I'unnels and
Bridge toundations. Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Korings—Gold
Drifts tested to Ledge by the new Pneumatic and Hydraulic
‘lube System and the "yield ascertained—Flumes, itches,
Monitors and Placer Mining Plant geueral y designed and con-
structed. Properties Examined and Reported on, Assays made.

F. HILLE
MINING ENGINEER.

Mines and Mineral Lands examined and re-
ported on. Plans and Estimates on Concen-
trating Mills after the Krupp- Bilharz system.
PORT ARTHUR, ONT.
CANADA.

J. T. DONALD
ASSAYER AND MINING GEOLOGIST.

t12 St. Francois-Xavier St.,
MONTREAL.

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

FRANK B. SMITH, B.Sc.

CIVIL AND
MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

FRANK C LORING

MINING

ENGINEER
No. 45 Broadway NEW YORK

Office, Room 83.

JOHN ASHWORTH
CONSULTING MINING ENGINEER
Of the tirm of
ASHWORTH & MORRIS

Civil and Mining

Surveyors and
Engineers.

Valuers.

8—KING STREET—8
MANCHESTER, ENGLAND.

J. H. CHEWETT, B.A, Sec.

(Honor Graduate i Applied Science, Teronto University)

Asso. Mem. Can. Soc. C.E.
MINING ENGINEER

Consultation. Reports. Development.

87 York ST., ROsSSIN BLocCK,
TORONTO.

CHAS. BRENT
MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining and Milling
Plants.

J. C. GWILLIM, B.Sec.

MINING
ENGINEER

KINGSTON - B.C.

JOHN McAREE, B.A. Sc.

MINING
ENGINEER

—_—

Ontario and Dominion Land Surveyor.

———

RAT PORTAGE . . ONTARIO.

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.

WM. BLAKEMORE

MINING ENGINEER.

Consultation. Reports.

Development.

Montreal.

DREDGING MACHINERY.

A. W. ROBINSON, M. Am. Soc. C.E., M. Am. Soc. M.E.
MECHANICAL ENGINEER
PLANT FOR PUBLIC WORKS.

879 DORCIIESTER STREET, MONTREAL
CANADA.

GoLp DREDGES.
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The Farrel Patent Crusher

Sizes : \ Capacities
STANDARD ) .. Ranging from
7 x10 to 50 to 1500

42 x 30. tons per 10
DUPLEX hours
40x6 to 72x8 EERETTAE B S depending on

PORTABLE size of
7x10 product
16 x 10 required.

MAY WE SEND 1903 CATALOGUE.

Constructed with frame of solid semi-steel, steel
Pitman, and jaw plates of chilled iron or man-
ganese steel, this crusher has no superior.

" PRICES ON APPLICATION

The Jenckes Machine Company
HEAD OFFIGE Sherbrooke, Que. 27 Lansdome st.

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.
Ceatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,
Contractor's Use, &c.

WIRE ROPE AT MARKET PRICES.

AGENTS :

E. LEONARD & SONS

MONTREAL, QUE. ST. JOHN, N.B,

\WIRE ROPE

“ACME ” brand extra tensile strength for heavy work.

Sould only be used on special large wheels and drums.

The B. Greening Wire Co. Limited

HAMILTON, ONT.

MONTREAL, QUE.

We are manufacturing head-
quarters for all classes of Pump-
ing Machinery. We have been in
this business for a great many
years and have given special at-
tention to the construction of
We are prepared to

Mine Pumps.
quote on Station Pumps; Pumps
for bad Mine water; Pumps actu-
ated by Electricity, Compressed
Air or Steam; Sinking Pumps or
Pumps for any special duty.

Catalogues, Plans and Specifications
furnished on request.

THE NORTHEY CO.,

Triplex Power
Pump . .....

We illustrate in this advertise-
ment a typical Pump for Mine

== Work. This is our Triplex Power

Pump, fitted with tight and loose
pulleys as shown in cut. It is the
regular Triplex type with the three
cranks 120 degrees apart; crank-
shaft and connecting rods are of
steel ; gears machine-cut from
the solid; plungers of brass and
ail details carefully worked out.
This Pump is especially adapted
for service with Electricity as the
motor power.

Limited, Toronto, Ont
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Another!

Another graphite prospectus calls for notice. ‘The artist, whose
free, generous treatment of his subject reminds us of our friend of
the Empire Mica idyl, requests, his readers to *eliminate from their
minds every other variety of mining enterprise,” as a preparation for
the event of the Grenville Graphite Company into their consciousness;
«for,” he writes, (and we could laugh if it were not that so many
foolish poeple will be found to listen to the voice of the siren) ¢ this
graphite mine is not 0 be compared with gold, silver, and copper
mines,” He has in his mind's eye the suspicious reception of his rosy
picture by those who have invested before on the strength of his high
falutin representations. ¢ 1t is not a mining proposition,”—he actually
stumbles on the truth,—*¢ it is fing exposed,”—quite correct, and we
shall proceed to expose it further so that he that runs may read; and
guideless reader, “ when you have scen that the Grenville Graphite
Company will be in a position, within a very few mouth, to control the
American graphite market,” it will be quite soon enough to buy a few
million shares.

‘This marvellous exhibition of the longbow opens with a para-
graph which is so rich that we quote it pretty fully so that our mining
friends may laugh.

““There are only two graphite mines in the world. These two de-
posits measure the visible supply of one of the most important minerals
used in commerce, in the arts and sciences.  Oune of the two deposits
is owned and worked by the natives of the Island of Ceylon, in Asia,
and until a very recent day it was supposed that graphite mining must
always be confined to this celebrated deposit.—The most energetic
prospecting for many years in alt quarters of the globe has failed to
reveal any other deposit of the mineral which it would pay to work. . .
(Z%is is discouraging for eur friends of the Black Donala). The second
of the world’s great graphite deposits, located (Qf courset) at Gren-
ville, Canada, is about to be opened up on a scale which, i a few
months, (Italics ours) will surpass the operations in the famous Ceylon
graphite mine.”

As a mauer of fact Ceylon is producing less than one half of the
world’s supply of graphite, —in 1899 (the statistics nearest at hand)
32,067 metric tons out of a total of $3,928 metric tous. Austria pro-
duced in the same vear, 31,819 metric tons. In 1902 the United
States produced about 2,000 tons of crystalline and 1,300 tons of
amorphous graphite. Italy and Germany are also large producers.
Then there is the artificial graphite being made in large quantities at
Niagara Falls by the Acheson process, and acknowledged to be a

. . ——— e ————— o — > e —— e ——— = — o o~ o =

formidable competitor in “ electrical work,” although our prospectus-
maker assures the investor that “no substitute has ever been dis-
covered which wili perform its office, nor is there likely to be found a
maierial which will take its place,” i.e. the place of material graphite.
He alsu lets out incidentally the trade secret that graphite is used ¢ to
give rubber its flexibility.”

Mr. H. P. 1. Brumel}, at onetimean assistant in thestatistical branch
of the Geological Survey of Canada, has incautiously put himself into
the hands of the boomster by his singular methods of computing ore
exposed on the surface as * ore available,” which he calculates as
900,000 tons, although his description implies that the ore is not * in
sight  in the sense of being blocked out.

In the absence of this, as is well known, there is no certainty
about the contents of the deposit ; and it is very much to be regretied
that a former official of the Geological Survey should have laid himself
open 10 question by this loose method of computation. He has
however been cautious enough to declare the impracticability
of estimating the valuc of the other veins on the property. But\W_[.
P. Williams, mining expert, whoever he may be, sces him and goes him
five better!  Under his magic touch the modest goo,000 tons expand
into 6,600,000! And with this as a basis he casily calculates that the
net profits of the company should be $163,000,000 on the ore newr
known to be available (27). This veracious mining expert also inf yrms
us that the mine at Greaville “is the only graphite mine on this con-
tinent,” and that * there is nothing possible in the way of increasing
production ¥ Is it any wonder that we have reached the present ac-
cepted definition and classification of mining expert?  Place this
statement of Williams beside the fact that five of the States to the
south of us are now producing graphite and that graphite properties
are being developed in five others.

But this, like all fake prospectuses, needs only to be read to be
condemned. ‘The wonder is that anybody is deceived by such glating
absurdities and contradictions. For example, Mr. Brumell's report
{pr 10) gives 157, as a conservative estimate of the content of ihe ore.
When we reach p. 1S this has grown to 25% (also called a couservative
estimate), and by the time we arrive at p. 20 thereare ¢ 1,600,000 tons
of pure graphite blocked out.” Truly, as we are told on the next page
“ this is nof a wmining proposition,” * it is Jing exposed)” and ¢ the
figures given arc ultra conservative, so made in order that the Company
may not be thought to be making extravagant promises.” Not at all!
A promise of 257, dividends on the capitalization at $4,000,000 of a
partly developed prospect!  This can hardly be called extravagant.
It transcends such a commonplace adjective! Jt should rather be
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described as culossal lying. By the way there is surely a slight inac.
curacy in the cable address, Grengraph, it should have been Greengraft.

‘T'bat legitimate mining enterprise should have to endure this sort of
thing is one of the puzzles, Here is a prospectus the very terms of
which show that it is a crude, vulgar scheme to extract a large sum of
money from the unwary small investors of Canada and the United
States. It is *nof a mining proposition,” but a stock-selling enterprise.
There may be, and probably is, & workable deposit of graphite at
Grenville; but itis in a fair way to be brought into disrepute by the
unscrupulous methods of the promoters of the Grenville Graphite
Company ; and thus investment in legitimate mining will be once more
discouraged. Investors should know that the method of the Grenville
Graphite Company and their like is 707 ¢¢ the usual and only way" to
developed a prospect, although it is too common a way by which con-
scienceless promoters line their pockets at the expense of tie in-
vestors.

As a final example of the wisrepresentations to be found in this
precious document let us set down here a litde of the history of the
Grenville graphite deposits, to be read in the light of the prospectus,
which tries to give the impression that the discovery is a comparatively
recent one. Logan noted it in the Roport of Geological Survey for
1845-46, so that our knowledge of it extends back more than fifty
years! It was worked and abandoned at various times. In 1876 it
is reported as having been opened to a depth of thirty feet along sixty
feet of its course, and some of the graphite had been exported.
Osann (Geological Survey Report, 19o2) describes it as follows.
“The graphite which is worth mining occurs in the limestone as un-
doubted filling of fissures and veins, which occurs together locally with
almost parallel strike, TFew of those veins are more than 1 decim.
(33 inches) in thickness, The limestone between the graphite veins
is very much altered, and particularly rich in quartz. . . . Atthe
same time there has occurred a strong impregnation of graohite, so that
in the neighbouthood of the cracks #he rock has become almost dlack ?
Contrast this with the boomster’s 1,300,000 tous of solid graphite and
judge whether it is time to buy a million shares or so in the Greengraft
Graphiite Company.

A Fevs Suggestions on Mineral Statistics.

By Evcixg Coste, M.E., Toronto.

Before offering the following suggestions on * Mineral Statistics”
I suppose I have first 10 plead guilty for the introduction (in the two
first statistical reports of our Geological Survey, in 1886 and 1887) of
the very system, or rather want of systemn, which I am now about 10
criticize, as I have felt for some time that it could be much improved
to the great advantage of our mining and metailurgical industries.
Being human we are, of course, all liable to crrors, even in our best
efforts, but false pride should never prevent us from endeavoring to
rectify and improve even, if in so doing, we have to acknowledge mis.
takes of the past.  Acting on this principle I am willing to do my best
towards this rectification, but it can only now, on my part, takethe
form of suggestions, since I have long ago resigned my former position
of Mining Engincer of the Geological Survey.

Clearness is the essential point of all gcod statistics; it is cven
paramount to absolute accuracy which often cannot he obtained,
especially in this case of voluntarily mineral statistics collected by the
Geolagical Survey or even when collected with more power of law, by
our Provincial Mining Bureaus. But no matter how accurate statistics
may be they will loose most of their value if they do not deal in the
same tables, with clearly defined units of the same class and chamacter.
If, for instance, we add in a statistical 1able the value of wheat with the

i = s—mm——

value of bread it is quite certain that we obtain a sum which really
means nothing, as it neither represems the wheat nor the bread pro-
duction.

Have we not the same meaningless result when, in a statistical
table, we add finished products, like fine copper or nickel, with such
raw inaterials as iron ore, coal, petroleum or nawral gas, and also with
such other furnace or manufactured products as pig iron, matte, steel,
coke, illuminating oil, brick, cement, carbide or calcium, &c¢.? Evi-
dently yest  Such a table as the above gives us a total which cannot
possibly mean anything as it represents neither the production of our
mines, nor the production of our smelting or other metallurgical works,
nor the production of other manufactured products largely made up of
minerals. ‘The tables may be entitled “ mineral production of Canada,”
or of Ontario, or of some other province, for such and such year, but in
reality they are nothing of the kind and are simply additions of figures.
ttis indeed quite certain that fine nickel or copper are not ores or
minerals not any more than pig iron, matte, steel, coke, brick, cement,
tile, sewar pipe, &c. When therefore we state, for instance, that in
1900 the mineral production of Canada was 64 and a half millions
{$64,500,000) or that the mineral production of Ontario, in 1901, was
$11,800,000.00. We really make statements that are far from being
accurate, in their true sense. In reality the mineral produciion of
Canada or of Omario were less in the years above named. But, what is
much worse than somewhat exaggerated values, is that it is impossible
to tell, from the tables, how much these mineral productions really
were; and thus, we are left entirely in the dark by the very statistics,
collected and compiled with so much care and expense, to give us the
very information which finally is missing. For indeed, if we try to get
at the true mineral production, by deducting from the tables the values
of the fine metals, mattes, pig iron, steel, brick, cement, lime and all
other manufactured products and by replacing these with the values of
the corresponding raw materials at the mines or quarrics, we cannot
find these last, except in the case of iron ore, and thus, as we said above,
we cannot arrive at the real value of the mineral production which is
the very aim of all our efforts.  ‘The value of our mineral statisiics, as
now published, is therefore greatly lessened by the want of clearness in
gronping so many classes of products (from the mine, the smelter, the
brick yard, the cement mill, &c.) all into the one table. This system
we submit should be done away with and replaced by the following :—

1st. Separate statistics of the first marketable products of our
mines and quarries—spot values.

2nd. Separate statistics of the products of our smehing and metal-
lurgical works—spot values.

3rd. Separate statistics of the products of other mills or works
using ores or mincrals as raw materials, such as petroleum refineries,
cement mills, brick yards, lime kilns, &c.—spot values.

This is the system which has been followed for a great many years
by most of the European countries, and it certainly presents, as we
pointed out above, over the one now fullowed by us in Canada and by
the United States Geological Survey, the advantages of : first, perfect
clearness.  Secendly, this system will also climinate all fanciful values
of finec metals, at New York or other markets. ‘These market values
might very well be considered and given as a matter of valuable infor-
mation in a statistical report, but should never, in our opinion, form
the basis of values in the tables as the spot values, at the mines or
works, are certainly the vital points required to be brought out since
they constitute the actual facts which alone can be recorded and which
alone are really useful as representing existing conditions.  Thirdly, it
is a much more elastic system as under it the values of the raw
products of the mines and quarries are first given, then the values of
the more or less finished products of the smelting and other works are
given in other tables, so that there need not be any more fear of repeti-
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MR. §. M. ROBINS
Who was presented with an address by the
citizens of Nanaimo, B.C., on retiring, after
20 years service, from the New Vancouver
C.M. & 1. Co.

MR. PAUL JOIINSON

Who was banquetted this month on leaving
the B.C. Coupper Co.

The death of . George Rutherford was a shock to his many friends. Only ten days before he
had been with a number of colliery managers at Halifax who had noted with pleasure hew much he
enjoyed the reunion and who found it difficult to realize his health had been precarious.

He was the eldest son of John Rutherford, inspector of mines for Nova Scotia, 1866 to 1871
still a hale and hearty man, over So years of age. He was a brother of Colonel Rutherford of Ottawa’
He was educated at King's College, Windsor, and studied mining in the North of England. After
some experience at Sydney mines he became associated with his father at the Albion mives. In 1586
he became assistant manager to the Acadia Coal Co. and remained in their employ for 16 years. Just
a year ago he left Stellarton to take charge of the Joggins Colliery, in Cumberland County, which he
looked forward to modernizing and having it equipped for a greatly increased output. ¥eleavesa
widow and four young children of au age calling especially for a father’s help. His very largely
attended funeral at Stellarton showed how greatly he had been csteemed by the community there and
the miners with whom he had dealings for so many years.
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tion of values as in the present tables; and, the statistical analysis of
the different industries ; mining, metallurgical and allied industries can
be pushed as far as desired, or convenient, or as far as it is poysible to
collect it )

Some Possibilities of Mining in Canada.

By FrREDERICK HonarTt, New York.

No ordinary man can, without risk, assume the part of a propher,
It requires a wider knowledge of conditions than most men possess,
to enable one to foresce the changes which may in a few years affect
the course of an industry, the discoveries which may turn the current
of trade, or make methods and processes obsolete. [t is possible,
however, lo take the conjunction of certain conditiuns, and to base
upon them a reasonable forecast of coming events.

The growth of the mining tndustry of Canada has been uneven;
in which the country is not at all peculiar. It scems inevitable that
in all countries, mining, especially of the precious metals, should have
its periods of boom and depression. Like the individual mine, the
industry generally is now in bonanza and again in borrasca. It is not
casy, indeed it has thus far been impossible, to devise any method of
equalizing matters and distributing prosperity evenly over the years.
The economists who have studied the problem, have generally given it
ap in despair.

At present matters are, to all appearances, improving. The com-
plications which stock speculation imposed upon some of the best
mines in British Columbia, for instance, are in a fair way to be
straightened out, and an opportunity will be given to show their real
value. The Eastern Ontario mines have found a way to work their
complex ores, and utilize the by products.

While the resources of Canada in the precious metals, in nickel
and lead, are important parts of her minera) industry, it scems to an
impartial observer that only a beginning has been made en the two
branches of mining and metallurgy, which present the greatest possi-
bilities for the future, iron and copper. To take the last named first,
some remarkable work has been done in smelting the low-grade ores
of British Columbia , bui this scems to be really only a beginning, an
indication of what may be done in the future. The extent of 1,
deposits of ore and the proximity of fuel and other materials point to a
much larger production in the future.  There can be no doubt that a
period of greater prosperity is promised for the copper smelters. The
attempt 1o maintain the metal at abnormally high prices, and, after
that policy had broken down, the cffort to force a gencral combination
of producers by depressing prices, have both proved unsuccessful.
The copper market is now, for the first time in three years, in a normal
condition, where the old law of supply and demand has full affect.
The result is seen in the steady rise of prices since the opening of the
present year. ‘There is no doubt that the present consumption of the
world is fully up to production, notwithstanding recent increases.
The mines and smelters which have been able to maintain their pro-
duction on the basis of 11 cents, can certainly prosper when 13 or 14
cents can be realized. This condition seems likely to be maintained
for some time to come ; and it will not only keep existing mines at
work, but will stimulate the opening of new ones, and prospecting for
other deposits. Canada is alrcady an important copper producer, and
will, without doubt, improve its position in this respect during the next
few years.

In this connection, it might be of advantage to establish an clec-
trolytic copper refinery at some convenient point, so that the product
of the western mines could be put on the market as fine copper, rcady
1o be sold at home or abroad, instead of selling and shipping converter
bars or standard copper, 1o be refined elsewhere.  The output of the

British Columbia mines will soon be large enough to warrant this—if
it is not so already. It would seem that this suggestion is worth con-
sideration.

The greatest opportunity for development in the near future,
however, scems o lie in the direction of iron and steel production.
These industrics have, as we know, grown with unprecedented rapidity
during the past two or three years. While this growth has been
largely due to the cnergy and success of the Dominion Iron & Steel
Company, it looks as if that Company were only a pioneer in the
trade, and would undoubiedly have many followers.

Canada has great resources in this line. It is hardly necessary to
call attention to the iron ores of Nova Scotia and the east. In the
centre, the recént discoveries on the Hutton Range, which I under-
stand are to be described by an expert at this meeting, show that the
anticipation of important iron ore deposits in Western Ontario, within
convenient reach of lake navigation, are to be fulfilled. ‘The mines of
Eastern Ontario have been described by Professor Miller and others.
‘The ores of the coast districts of British Columbi. are <ill to be .
developed, but they exist in quantity ; while other deposits in that
Province were well described at the last meeting. The raw material
is abundant, and on the castern and western coasts alike, coal and
coke are within reasonable distance. ‘The modern tendency is to carry
the ore to the fuel, rather than the fuel 10 the ore.  Every reduction
in the distance required for such carriage is a distinct economical
gain,

In considering this question of raw materials., I may venture to
suggest the hope that Canada, by legislation or otherwise, will be able
10 avoid the serions economic mistake which is now being made in the
United States.  The supply of raw 1oaterials is, as we all know, the
Jife of any trade. The control of the iron ore supplies of the United
States is quietly, buz steadily, passing into the hands of the United
States Steel Corporation, and practically no effort has been made to
prevent it.  The big corporation is seeking to control the wrade, not
by absorbing its rivals, so much as by putting them in a position where
they will be dependent upon it for the material which they must have,
if they are to exist atall. The enormons power which will thus be
concentrated in the hands of one board of managers can only be
appreciated in part tow, since a similar condition has never before
existed. To repeat, it is to be hoped that in Canada the mistake of
allowing the control of a great industry to be held by one corporation
will be avoided in time. The cconomic danger is great enough to
over-balance any possible temporary advantage.

From the trade point of view, Canada is exceptionally well placed
for a large development in the mining of iron ares, and the manufac-
ture of iron and steel. ‘The home demandis bound to increase steadily
with the growth of population and business, and the belief in industrial
independence. Beyond this, Canada's position will enable its manu-
facturers to take the fullest advantage of foreign markets.  ‘The eastern
mills and furnaces have alrcady begun to sell in British markets to
advantage, as well as in those of the United Siates. They are well
situated also 1o secure a share of West Indian ard South American
trade, and will doubtless do so before long.  On the western coast the
establishment of iron manufacture will enable Canada to compete—I
belicve with success—tor the supply of iron and steel to Eastern Asia,
and probably Australia also; while there is nothing to prevent the
capture of the trade of the entire Pacific Coast.  British Columbia has
the most important supplies of iron ore and the only good coking coal
on the coast; advaniages which will surely be realized before long.

The Geological Survey and the Mining Burcaus of the different
provinces have thus far rendered aid to the mining industry in various
ways, though not all that has been demanded. The Ontario Bureau
has given much atiention to the iron ore deposits, and its example
rarght well be followed clsewhere. The encouragement of iron mining
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and manufacture by cconomic legislation is a matter outside of this
paper, but will doubtless be well considered.

[ have not attempted to go into details ; the subject is too large
for that, I have simply attempted to ontline what seem to be the
directions in which the Canadian mining industries will grow during
the next few years. Iron and copper will, it seems probable, be the
chief points of development ; but this will not exclude progress in
other directions, fer which I look, and for which I hope.

The Modern Blast Furnace Laboratory and its Work.

Bv W. Dixoxn Craic, Midland, Ont.

‘T'he history of the last half century has been largely the history
of industrial chemistry and in no branch of manufacture has chemistry
played a more important role than in the manufacture of iron and
steel, [ should preface this paper by stan:ng that it aims at being
popular rather than technical in the hope of interesting a larger
audience.

Following the logical order, we shall first then consider the work
of the laboratory, and later, the laboratory itself,

The work of the blast furnace laboratory falls natui.illy into three
sections: analysis of raw materials, analysis of product, and analysis
conducted for furnace control; the analysis of both the raw material
and the product are also, as will be seen below, absolutely necessary
for control of the furnace

Although the knowledge of the chemical reactions which take
place inside the furnace has not been reduced to the exact a science
as the knowledge of sume other processes, nevertheless it is quite
allowable to say that we know enough of these reactions to afford
definite guidance in the burdening a furnace. The problem of burden-
ing a furnace may be stated thus—Given ore, coke and limestone—in
what proportions shall they be put into the furnace in order, 1st, to
make iron,and 2nd, to make iron suitable for a certain purpose ? By
purely empirical juggling with these various constituents good suitable
iron has been made.  But to get constant results, we must know the
constituents of the raw materials. If iron ore were pure iron oxide,
limestone pure carbonate of lime and coke pure carbon, one analysis
would suffice forever. But iron ores are as varied as human nature
and limestones are strikingly different, not only in different localities
but in different beds of the same quarry, while cokes are also of many
descriptions.

Before the furnace can be properly burdened then, it is necessary
to have a full analysis of th¢ ore, limestone and coke used.

The constituents generally determined in an iron ore are metallic
iron, silica, phosphorus, manganese, alumina, lime, magnesia, sulphur
and moisture.  Special ores often require further special determina-
tions. Each ore in use is analyzed once a week for the more variable
constituents, and at certain intervals completely.

Similarly, the limestone is run every week for iron, silicia, alumina,
lime, magnesia, and occasionally, for sulphur and phosphorus.

Coke is tested for sulphur every day, and at stated intervals
analyzed for moisture, volatile, fixed carbon, ash, iron, silica, alumina,
lime and magnesia.

I need scarcely point out that the samples of these various
materials must be taken very carefully or the analysis will not represent
the stock accurately and will consequently be worthless.

We see then, that before any inaterial is allowed to enter the
furnace, it is subjected to a chemical analysis. Of course, some ores
are more desirable than others, generally because they are richer in
iron. Other ores again, are useless on account of high percentages

of sulphur.  Still others are are most desivable for making bessemer
iron on account of their low phosphorus content. It has thus rome
about that ores are bought and sold on chemical analysis.  The furnace
laboratory is, then, called upon to sample and test the ore received, to
see if it comes up to specifications. Every cargo or carload of ore
received is sampled and tested completely.  The selection of a sample
from a large cargo of ore thus becomes a very important matter. It
may not be out of place here to state that the largest cargo of ore re-
ceived at a Canadian port arrived in Midland, on Nov. 22ud, 1902,
per the Agawa, of the Algoma Central Steamship Line.

In the same manner and for the same : .asons, the limestone and
coke received must be tested by the laboratory to make sure that they
come up to the requirements.

The analysis of the product of the furnace——pig iron—is just as
important as the analysis of the raw material. Iron is still very
generally graded by fracture, but chemical analysis is coming to be
regarded more and more every day as the most reliable test of the
quality of pig iron.

The largest consumers of pig iron buy on chemical specifications.
In making bessemer steel, an analysis of the pig iron used is absolutely
necessary if a uniform steel is to be produced. However, it is not my
intention to make ex cathedra statements as to the relative merits of
grading by analysis and grading by fracture. The question is still a
mure or less controverted one. I would, however, point out the folly
of regarding chemical and ph;sical tests as opposed to each other.
Chemistry and physics are niere arbitrary terms used by us to define
our ignorance. No one science is separate and distinct. Our object
is to know all that is to be known about a certain iron. ‘The great
advantage that the knowledge gained by chemical analysis has over
the knowledge gained by inspection of the fracture is that the former
is definite and unprejudiced while the latter is empirical and depends
largely upon the grader’s opinions and judgement.

When we come to consider the analysis of the iron as a factor in
the control of the furnace, we see how important it is. Every cast is
analyzed with the utmost speed in order that the man in charge of the
furnace may know what kind of iron has been made, and thus what
he must do to get the same iron next cast, or to improve the grade of
the next cast.  Every cast is analyzed for silicon and sulphur, aad
phosphorus and manganese are determined in a certain number of
casts depending on what kind of iron is being made.

The result of the analysis is in the hands of the furnace super-
intendent long before the iron is cooled. Half an hour always suffices
for analysis. Many casts are run in far less time than this, If the
furnace superintencent had to depend upon the fracture of the iron
for his knowledge, he would have to wait considerably longer and thus
make his changes so much later.

Every pound of iron produced is thus analyzed for the purpose of
affording guidance in the running of the furnace and supplying the
market intelligently.

Already it is the custom with all large consumers of pig iron in
the United States to buy strictly on chemical analysis. This practice
is spreading and it is only a matier of time before most of our Canadian
consumers will follow suit. ‘The advantages of this are apparent at a
glance. The foundryman or steel maker, knowing the character of
his stock, can order iron of the must suitable analysis. He can test
closely the iron he receives, thus making sure he is getting what he is
paying for. On the other hand, the manufacturer of iron is relieved
of all responsibility after supplying the desired iron, and runs no risk
of having his iron blamed for bad results which are due to another
brand.
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While pig iron is the product proper of the blast furnace, it also
produces two other materials—slag and gas.

A knowledge of the chemical nature of the slag is of great
assistance to the furnace superintendent.  While this can be estimated
roughly by its appearance, it is usual to have a sample taken from
every flush, and an average sample made up from these to represent
the twenty-four hours—thus checking the work of the furnace. To
illustrate the value of this—A certain burden is put on the surface,
calculated from the latest analyses at hand; by calculation, the slag
should have a silica content of 32 per cent.  After twenty-four hours
running, the slag is analyzed and found to run thirty six per cent. in
in silica. It is needless to remark here that this will have a consider-
able effect on the iron produced. Knowing the analysis of the slag,
it is a simple matter to calculate just how much more limestone should
be added to the burden to bring the silica back to thirty-two per cent.
In this way close watch may be kept on the furnace. The slag is
analyzed every twenty-four hours for silica, alumina and lime. ‘I'he
gas is more rarely tested. A knowledge of its composition, however,
often affords a valuable aid to the control of the furnace.

I now give some detailed notes on some of the methods of
chemical analysis used in the Midland Laboratory.

PIG IRON.

Stlicon—"Textor’s Chromic Acid Modification of Drown’s Method.

T'o one gram of drillings in a number 4 casserolle add 15 to 20
c.c. of water; then 235 c.c. Silicon.  Mixture. (r part Sulphuric Acid,
1.84 specific gravity, 2 parts Nitric Acid, specific gravity 1.20), heat
over a small Bunsen flame till desolved or violent action ceases and
evaporate rapidly over full Bunsen flame without use of gauze or
asbestos board. When the solution has evaporated sufficiently, the
iron sulphate becomes insoluble and is thrown up against the cover
glass. Remove from the lamp and while hot add 15 c.c. of a water
solution of chromic acid, (120 grams 10 a litre of water), boil again as
before, until the chromic acid Crystallizes out. Remove from lamp,
add hot water, slowly at first, boil a few minutes or till dissolved and
clear; filter. Wash the chromic acid out of the filter with hot water,
then wash with warm dilute hydrochloric and lastly three or four times
with hot water. Ignite and weigh. J/7ecantion. The evaporation
with chromic acid must not be carried too far, otherwise insoluble
salts are formed. On the other hand, if the heat is not continued long
enough, the graphite will not all be oxidized. The small amount of
graphite occasionally remaining is very quickly burned off in the
iguition,

I have given the above method iu detail as it is not very well
known and is an extremely rapid method for pig iron. It is very
accurate and simple. Determpinations in our laboratory are run
regularly in 20 to 30 minutes

Suiphur.—The evolution method is employed. The iron is
treated with dilute hydrochloric acid. The sulphur is evolved as
hydrogen svlphide, which is collected in an ammoniacal solution of
cadmium chloride. ‘The precipitate of cadmium sulphide is finally
dissolved and the solution titrated with siandard iodine solution,
standardized by a standard iron. Some improvements on and modifi-
cations of this method are now being tested in the laboratory.

Lhosphorus.—Emmerton's method is used as given by Blair. (1)
The standard solution employed is standardized by a standard iron.

Manganese.—A modification of Volhard’s method (2) is in use at
present. A new method is being thoroughly tested, and if accurate,
will be adopted. (3)

(1) *““Chemical Analysis of Iron.’’—Bluir.
(2) *Chemical Analysis of Iron.''—Blair.
{3) *Journal Amer, Chem. Sec, XXIV, 1204 "

Graphite.—Method as given by Blair. (1.)

Combined Carbon.—Eggertz Color Method. (2.)

In four of the above methods a standard iron is nccessary. The
standardized drillings of the American Foundrymen’s Association are
used, and one cannot speak in too high praise of the enterprise and
thoughtfulness of this association in preparing this laboratory necessity

in such an admirable manuer.
ORES,

AMetallic [ron.—Solution in hydrochloric acid, reduction with
stannous chloride and titration with potassium bichromate. (3).

Phosphorus.—The ore is brought into a nitric acid solution, the
insoluble residue being fused, if necessary, and then determined as in
pig iron, except when titanium is present—uvide infra.

Manganese—~The ore is brought into nitric acid solution, the
insoluble residue being fused, if necessary, and then determined as in
pig iron.

Sulphur.—"The Agua Regia method is used. I would note here
the importance of two points in this method—a double evaporation to
dryness before the insoluble residue is filtered off, and secondly, after
precipitation by barium chloride, the evaporation of the solution to
very small bulk in order to drive off the acid and render the barium
sulphate completely insoluble. ‘These two points are often over-
looked.

Silica.—The ordinary separation by evaporation is used. The
ore is decomposed in hydrochloric acid, filtered, the residue fused and
the fusion dissolved in the filtrate. ‘This solution is evaporated to bone
dryness, taken up in hot-water and hydrochloric acid, filtered, and the
filtrate evaporated to dryness, dissolved and again filtered as recom-
mendep by Hillebrand. (4) ‘The two residues are ignited and weighed
as Silica.

Aluming.—The alumina, lime and magnesia are in the filtrate from
the silica.  The alumina may be separated by the basic acetate or
ammonia separation.  The percipitate of ferric oxide and alumina is
dissolved in dilute hydrochloric acid and the alumina precipitated from
this solution as aluminum phosphate by Camp’s Method. (5)

Lime and Magnesia.—Are determined by ordinary methods. (6)

Zitanium.~—This determination is generally required in ores in
which phosphorus occurs. Gooch's method is used. (7) Many of
the methods recommended for the determination of titanium and
phosphorus are unreliable because they fail to make a complete separa-
tion.

Limestones.—The ordinary methods (8) are used.
precaution is adopted in determining the silica as in ores.
determined by titration with potassium permanganate.

Coke.—The ordinary methods are used.  Sulphur is determined
by the fusion method.  Eschka’s method has been used, but in our
experience, cannot be fully relied npon.

Slag.—Ordinary methods are used, very similar to those used for
limestone. 1 have given above a short reswme of the analytical
methods employed for iron work in the Midland Laboratory. (&
should be understood that new methods are being looked for always
and tested as to their desirability.  Details of these methods can, of
course, be found in the references.

It way be of interest to note that a committee of the American

—

(1) **Chemical Analsis of Iron.”—Blair.

(2) ** Chemical Analysis of Iron.'’—Blair.

(3) “*Chemical Analysis of Iron."—Blair,

(4) *‘Journal American Chemical Society. XXIV. s62.”
(5) *Methods of Iron Aunalysis.”—Phillips.

(6) ** Chemical Analysis of Iron.” Blair.

(7) ‘' Chemical Analysis of Iron."—Blair.

(8) “ Chemical Analysis of Iron,'—Blair.

‘The same
Lime is



THE CANADIAN MINING REVIEW, ‘

Foundrymen’s Association is at present av work on the selection of
standard mechods for the analysis of pig iron and that this laboratory
is participating in this work.

I should now like to sty a few words on the relation between the
Canadian Mining Institute and the work of the Blast Furnace Labor-
atory.

Granted that the iron industry of Canada has a future of import-
ance, it behooves this Institute to keep in close touch with it, and
hence with the laboratory and its work., I have referred above to the
work of the American Foundrymen's Association. ‘This body has
prepared aset of four standardized drillings which have proven of in-
estimable value to iron chemists and the iron industry at large.  They
have also put forward a standard method of sampling pig iron which
is now on trial.  As stated above, a committee of the association is
now at work on the selection of standard methods for the analysis of
pig iron.

‘the Awmerican Chemical Society also, has published valuable
standard methods for the analysis of coal and coke.

Now, while Canadian chemists profit by this work, I look forward
to the time when these matters may be controlled by a Canadian
Snciety,

While it would be too much to expect the Institute to take up
this work at the present time, there is a need which it might meet.

A standard iron ore would be of great value in a furnace labora-
tory and in many other directions.  Prepared by the Canadian Mining
Institute, it would be a reliable standard for use all over Canada. At
the same time, it would be a start in the right direction. The Cana-
dian Government might reasonably be expected to assist in this, as the
matter concerns it in the analysis of iron ores required in connection
with the bounty on pig iron,

Another work which would be of value is the selection of a
<tandard method of sampling ore cargoes and car shipments. This
would result in the avoidance of disputes between buyer and seller,

One further suggestica I would throw out before leaving this sub-
ject—the formation of a chemical section of the Institute. While
probably many Canadian chemists are, like myself, members of the
American Chemical Society or the Society of Chemical Industry, I
believe that a section devoted to mining and metallurgical chemistry
would be welcomed by those chemists who are already members of
the Institute, and might result in the acquisition of new members.
This section might be allowed to hold a one day’s or a half day's
session at the meetings of the Institute in which technical papers could
be read. I believe this would assist in making the Institute the premier
Canadian Society,

I do not elaborate further on these points as I hope they will call
forth valuable discussion, giving the Institute more weighty opinions
than my own.

Having taken up the work of the laboratory, I now turn to the
laboratory itself.  As far as this subject goes, I cannot do better than
givea description of the Canada Iron Furnace Company’s Laboratory
at Midland.

The Laboratory is situated on the hill, back of the furnace plant,
over-looking Midland Bay. Being some distance from the furnace, it
is as free from dust and vibration as possible. Every chemist will
understand what a valuable consideration thisis. The building faces
south and is 30 x 4o feet and from 3010 4o feet in height. It is con-
structed of sold brick, with granite foundations and trimmings. The
most noticeable point from an exterior view is the large amount of
window space. On the south aspect, or front of the building are two
large windows, each subdivided, and a glass paneled entrance. The
other three sides of the building are provided with two windows each.

There are three entrances to the building  In the front is a spacious
porch and double doors leading into the hall or vestibule. On the
north or rear wall is another half glass door, for the convenience of
the laboratory staff. At the east side of the building is the basement
entrance for the reception of fuel and laboratory supplies. ‘The main
entrance and all the windows are provided with awnings for the
summer season.

The draughr stack appenrs in the centre of the roof, which is con-
structed of flre proof cement. ‘U'he general design of the building is
similar to that of the other permanent buildings on the plant.

The main entrance leads into the hall, from which doors open
into the office and laboratory proper. A fire extinguisher is kept in
the hall in case of emergency.

The door leading into the office is provided with a glass »anel
bearing the initials of the company—C. I. F. ‘T'he laboratcry door is
private and is the only door on the main floor entirely constructed of
wood. An oak wainscoting runs around the wall; this is continued in
all the other rooms, the laboratory included.

The office, which is 1314 by 15 feet is intended for the use of the
chief chemist, and for the housing of the mineral collection which is
maintained in connection with the Exploration Department. In this
collection are specimens of ores, chiefly those of iron, from ail parts of
Canada, more especially of Ontario. Specimens are being added ic
this constantly. The nucleus of a technical library is also kept here.
It is the intention to gather about this an extensive collection of geo-
logical and caemical works. ‘T'he windows of the room look on the
south and west and command a complete view of the plant. A pri-
vate telephone connects with the other depariments. A glass paneled
door opens from the office into the laboratory.  The three front rooms,
office, hall and balance room, are separatei from the main part of the
building by a ceiling and walls 1614 feet high. As the roof of the
building constitutes the ceiling of the laboratory, there is a consider-
able amount of space above these rooms, The walls of the laboraiory
are 20 feet in height; above this the roof slopes from all sides to the
apex, which is 30 feet from the floor. The roof is supported by two
trusses and suitably finished with a wood ceiling. There are two
ventilators placed in the roof for carrying off foul air and any stray
fumes. The shape of the roof, admirably adapted for the colleciion
of fumes, and its extreme height, are very important factors in keeping
the laboratory atmosphere pure. The room is 1434 by 3814 feet,

In the center of the building, and consequently on the south side
of the laboratory, the draught stack rises. ‘the fume cupboard, or
hood, is built around three sides of this. It is g1f feet long by 414
feet wide. The total height is 13 feet and the walls are g feet high.

It is previded with a two inch blast pipe from the furnace blowing
engines, running up the inside and into the opening into.the draught
stack. This provides a perfect forced draught. All operations in
which noxious fumes are produced are conducted under this hood and
the fumes instantly removed by thestrong draft. The working surface
of the hood is a heavy slate slab entirely unaffected by any acids
which may be spilled on it. The hood is made of solid, polished oak
and forms a very handsome piece of laboratory furniture. Below the
slate slab is a large locker. The hood is fitted with twelve gas cocks
and provided with a large hot plate 1914x2214 inches, and one large
ideal gas burner providing a second smaller hot plate. Inside the hood
are two small shelves for the reagents used in running the casts for
siicon. The sashes of the hood may be raised or lowered at pleasure,
At either end, just outside the window sashes, is an electric lamp.

The work tables run along the walls of the room, just below the
windows, These are 30 inches wide and 3 feet high; there are 54
running feet of working space. There are two windows on the north
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side and one at each end of the room. Thus, every table but one
has a window immediately overit,  ‘There are five tables, one at each
end, two on the north side and one on the south side, against the
office.  Over thelatter is a set of shelves for glassware and chemicals.
The table tops are of wood, painted black and waxed with paraflin for
protection against acids.  This description of tables has been found
very satisfactory.

Along the inner side run three sets of pipes with cocks at intervals,

One of these pipes is for gas.  Thc - :cond comes from the biast
pipe in the basement which leads from the blowing engines ; this pro-
vides blast for the blast lamps.  ‘The third pipe comes from a very
powerful filter pump in the basement, producing suction for rapid
filtration.  Thus, by simply opening a cock, gas, blast or suction can
be obtained at different places on each table.  “These pipes are boxed
in, forming a small shelf at the back of each table for apparatus and
work under way. Above this shelf is a second one of plate glass,
running along above each table, for reagent bottles. A plate glass
shetf can always be kept clean, which is impossible in a wooden shelf
on which reagent bottles are kept.

Above each table hang two electric lamps for night work.,  Under
each window, below the table, is a large hot water radiator. The
tables are provided fully with drawers and lockers of oak.

Atthe east end, on the south side of the room, is the door leading
to the basewment stairs, which are closed in by an oak closet. On the
top of this closet is kept a carbay of distilled water, At oune end of
this closet is the sink and draining shelves for glassware,

T'he situation of this work room on the north side of the building
obviates much trouble from direct sunlight, while its shape, long and
narrow, and the large windows, ensures perfect light in all parts of the
room. ‘the loftiness of the ceiling keeps the atmosphere as clear as is
posible in a busy laboratory.

South of the laboratory, at the east end of the building, is the

balance room, which is entered by a swing door with glass panels. [t
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may seem superfluous to say that a swing door for the balance room is
a wonderful couvenience, but it is surprising to know that many
laboratories lack this feature.  The room is 153 feet by 83 feet and

has windows on the two sides of it. In the middle of the room is
a concrete pier, separate from the floor and resting on its own found-
ation in the basement. This prevents any jarring of the balances.
This pier is cased in pancled oak and on the top is a polished oak slab
314 feet by g34 fect for the balances. ‘There are two Beckerand one
English balance, and a pair of counter scales on this table. Each
balance is provided with an electric lamp:  ‘The position of the tabue,
in the center of the room, is to be recommended on account of the
advantages of having the light come from behind while weighing.
The windows are provided with sash curtains for keeping direct sup

light off the balances, while ar the same time not shutting off the
light entirely from the room.

Ou the north side of the room stands a Buffalo Testing Machine
for making physical tests on the pig iron. ‘The room is also provided
with a wash stand, desk and hot water radiator.

‘The whole building is floored with maple, and finish throughout
with oak. )

Gas is obiained from a 50 light gas machine of the Detroit
Heating and Lighting Co. This has given perfect satisfaction and is
exactly the equivalent of city gas in point of convenience.

The basement is the full length and width of the building. in
one corner is a store room for supplies and chemicals, in which the
gas machine is kept. A Preston boiler for hot water heating is placed
beside the base of the stack. In another corner of the room is the
concrete pier for the balance table.

There are five sets of pipes in the basement—for hot water heat-
ing, gas, water, blast and suction. ‘There are three windows and a door,
The floor is of concrete and cement,

I should explain that the equipment for handling samples isin the
machine shop. A steam power sample crusher, grinding mortars,
steam bath, mixing floor, etc., provide facilities for handling very large
samples of over a ton, as well as smaller ones.

referred to above.

Altogether, it may be said that this laboratory is one of the finest
in America, Its situation, design and finish would be hard to improve
upon. It was designed by Mr. john J. Drummond, General Super-
intendent of the Company, built by Foreman Mr. George Beauy,
now Superintendent of the Londonderry Iron & Mining Co., London.
derry, N. 8., the writer being responsible for many of the details. [
may best conclude this sketch by saying that the character of this
laboratory is one of the hopeful features in regarding the feature of
industrial chemistry in Canada,

Air Comapression by Water Power. The Installation at the
Belmont Goid Mine.

By D. G. Kerg, C & M.E., Deloro, Ont.

This water power is situated in the township of Belmont, county
of Peterborough, Ontario, about three miles in a north-west direction
from the Belmont Gold Mine.

On the outlet of Deer Lake there are falls and rapids which give
a head of 735 feet in a distance of 1600 feet.  Still further dewn the
river there ir another drop of 23 feet, all being on the property of The
Belmont Gold Mine, Limited, Cordova, Ontario.

Deer Lake is about four miles long by a mile wide and holds a
splendid reserve of water for the dry season.  The lake is fed by a
chain of smaller ones which extend north about 100 miles.  This
makes an ideal situation for a power plant.

Afier the power was acquired the question was electricity or com-
pressed air.  The gencration and transmission of electiricity would have
cost less at the power house and to the Mine, but it would have been
necessary to have put up a motor driven air compressor at the
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Water Wheel Section, Rope Puliey in motion—Belmiont Gold Mine.

Rope Wheel on Compressor—Belmont Gold Mine.
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Mine 10 supply drills with air, and motors at hoists and engines. This
would have brought the first costof the electric installation to a higher
figure than one large air compressor plant, besides, the atwendance,
etc., at the motor driven compressor at the mine would swell the work-
ing costs. By installing one large air compressor at water-power and
carrying the compressed air in pipes to the mine, branching it off in all
direciions to the shafts and mill, without having to make any alterations
on any of the engines or hoists, all that was then required to be done
was to shut off steam and turn on air to the engines, hoists and pumps
without any loss of time when air was turned on at power plant. ‘This
left the steam plant; boilers, etc., with all their connections as a good
reserve power in the event of anything going wrong with the air power.
In this arrangemeny, it permits the using of machinery which was
comparatively new, being only two or three years old.

One important point was the geuting in of an air compressor plant
large enough 1o do the mine work for a long time 10 come.  As the
underground requirements for air increased there conld be more power
developed at the falls by electricity to work the swiface machinery.
‘T'hen would he the time for considering the motor driven machinery as
by that time the proper size of machinery for handling the quantity of
orc would be better un 'erstood.

The outlet of Deer Lake was formerly by two channels, 500 feet
apart, through a finc grained Diorite rock. The south channel was
ciosed with a concrete and cement masonry dam, S5 feet long, 9 feet
wide at top and 16 feet at base and 15 feet deep at the greatest part.
On top of the dam are small piers 18 fect apart for bridging with tim-
bers for a passage across. Underneath this and over ibe top of the
dam the surplus water goes when stop logs are in at the slide way on
the north dam.  The north dam is 735 feet long with a 235 foot slide for
the passage of logs. In front of the north side is a forebay witha 30
foot rack. ‘This is where the witer is taken out of the lake for the
power, through a ; foot square opening in the dam with a gate on the
side next to the lake.  The gate is worked by means of x rack and
pinion wheels wreught by worm shait and wheel.  The water intake to
the flume is reduced from 7 feet squareto cylindrical by means of steel
work with flanges and fasteners for the wooden staves of flume pipe.
On top of the dam, behind the gate and going down into the water
entrance of the flume pipe isa man or air hole.  Without such, the
shutting down of gate at the dam, allowing the water to pass through
the wheel, would create a vacuum in the flume, causing a tendency to
collapsc or disturbance to staves, resulting in much trouble and annoy-
anse through leaks when water was turned on again,

The flume pipe is 1,550 feet jong, 6 feet internal diameter and
madc of 234 inch. pinc staves, 67 inches wide, radial edges,* buut
joints with saw drafts cut 2 inches into both ends iuto which was
placed a steel plate I of an inch wider than the siave to embed into
the staves on both sides.  No two joints come together, but at irregular
intervals, the staves being cut in 12, 14,16 and 18 foor lengihs and
clamped with 2000 3-16 X 2 inch steel bands and fastened with grip
fasteners  The pipe is carried on 12 inch square timbers cizeled out
10 take the outside circle of the flume, and these hearer timbers ace
placcd § fect apart, centic to centre.  The steel bands are spaced 3
inches apait at the lower end and 24 inchesat the top.  There are two
curves in the flame of 20% cach.  The 6} inch staves were too wide
and rigid to be sprung into place on the top of the flume, so *:0f the
top staves going round the curves were made 36 inches wide.

The bed for the flume was cut through ridges of rock for the first
goo fcct from the dam, 3.960 cubic yards of rock excavation being
done by stcam drill in the winter season. At the lower end there is
217 cubic yards of stone picrs to carry the flume over a low picce of
ground before arriving at the power-housc, and inside of the power-
housc a steel tube takes the place of wooden staves.

The cost of the wooden fiume, made of pine, came out at $3.00

per foot, while the estimated vrice for this length of steel (flume only)
was $135.00 per foot.  The power-house building lies north and south
and the part which contains the compressor is 4o x 50 feet.  South of
this is a cooler room 43 x 16 feet, and north of the main part is the
water wheel part, 64 x 35 feet.  The water-wheel is a double 50 inch
bronze Leffel wheel with double discharge and running at 210 revolu.
tions has a capacity of 8co horsc-power, taking 7,500 cubic feet of
water per minute.  The water gates of the wheel are made of cast
steel, and the casing of 14 inch steel plates with cast iron heads. The
water-wheel is carried on a s:ecel shaft which extends atone end for the
transmission of the power by means of a rope pulley, 5 inches in
diameter and 6 feet 4 inches wide across the fiuce, with 30 grooves for
30, 134 inch cotton ropes. On the top of wheel casing is a dome
2 feet in diameter by 1o feet high with valve, and just above this
valve are two pipes, s2 inches in diameter, having spring valves and
leading into draught tubes. “This is an arrangemen: for the relief of
undue pressur 3 from water ram, such as might be caused by the water.
wheel gates on a long flume through which water is travelling at a
certain rate, being shut down quickly. This arrangement takes the
place of a stand pipe ; costs less and there is no danger of its freezing
as it is all under cover. On wheel case is a guage showing water
pressure and head in feet, and on draught tube is a vacuum gauge
giving the vacvum in inches. The water-wheel, wheel casing, etc.,
were furnished by The Wm. Hamilton Mfg. Co., Peterboro.

Underneath the wheel is the tail sump, and from that the tail race
going into the river. This was excavated out of solid rock to a depih
of 20 feet and has cement masonry walls with sieel beams and bolts
with which the wheel casing is held in place.  This tail sump s carried
west underneath wheel to take the water from another wheel of 350
horse-power for which there is* provision for water made on the steel
part of flume by means of a tee piece.  When this other wheel is at
work the water velocity through the 6 foot lume will be brought up to
about 10 fect per sccond.  The intention is to development this 350
horse-power with a direct driven dynamo, alternating current.

The air compressor which is driven by these 30, 134 inch cotton
ropes from pulley on water wheel shaft is one of Walker Brothers',
{Wigan, England), Patent Air compressors; compound horizontal
principle ; high pressure cylinder, 30 inches diameter; low pressure
cylinders, 48 inches diameter and with a ¢ foot stroke. The cylinders
are water jacketed, provided with improved accessable inlet valves and
fitted with matialic packing on the piston rods. It is rope driven by
means of a 20 foot pulley, 6 feet 4 inches across the face, weighing
60,500 lbs. and built in sections on massive concrete and cement
foundations, 14 inches high. Running at 65 revolutions, or a pisten
speed of 520 feet per minure, it will have a capacity of 6,500 cubic
feet of irce air per minute.

The low pressure air cylinder intake is connected together by
branch pipe from the 3 foot pipe to the atmosphere outside.  This 3
foot pipe lies horizontal on the top of the low pressure air cylinder, one
end going to the south and the other to the west end of the building.
The air is compressed in the low pressure cylinder to 30 lbs. pressuse
and is then discharged through a 14 inch pipe to the intercooler, and
from there after being cooled, to the high pressure cylinder from which
aiter being compressed to a pressure of 100 ibs. per square inch, it
passes into the after-cooler. The inter-cooler and after cooler arc
filled with brass tubes through which flows cold water and the com-
pressed air passes and repasses over the outside of the tubes and is
cooled down 1o within 10° of the temperature of the water used.  In
this cooling process there is considerable moisture deposited, as it is
only by cooling the airto the lowest, temperature that a high extraction
of the moisture canbe had.

The air leaves the after-cooler through a 12 inch pipe or ordinary
oil well casing, having fine screwed couplings and tested to Goo lbs.
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pressure.  dalf a mile out from the compressor is an air receiver
to collect any moisture which may have passed the after-cooler. This
moisture is drawn off every day.

The 12 inch pipe line from the compressor to the Mine is 15,0600
fecet long. At the end of this pipe line at the Mine is another air
receiver to collect any moisture which may have been carried into the
pipe line. The only time of the year that any moisture is expected to
be carried this length, is when spring sets in and the heat of the sun frees
any moisture from the inside of the pipe.  This will be very little as the
air receiver near the compressor is in a low swamp, and the air line
leaving it for the Mine has a gradual raise of g0 feet in the 2.000 feet,
thus draining moisture back into the receiver.  The pipe line has 18
expausion joints and is mostly all buried in sand to prevent expansion
and contraction.

‘I'he foregoing is only a slight description of the plant.
only started running in August 1g9o2, and has not been run up to its
full capacity yet, the loss in pressure due to friction 1 transmission
cannot very well be arrived at.  The loss at present is less than 1 1b,,
but using the full quantity of ait the loss is expected to be 314 ibs.
What T would like 10 have completed, but found nnpossible in the
short time that the plant has been running, is a complete comparison
between summer and winter of the temperature at which the airis
taken into the compressor, the amount of moisture extracted and the
tewrperature of water used in coolers.

During the past winter there was only one shut down owing to
freczing. ‘This was caused by the moisture in the receiver half a mile
out from the compressor being allowed to freeze through not being
drained off every day.  ‘The ice formed in a honey-comb form until it
interfered with the air pressure at the Mine, reducing same to 63 Ibs.
while there was 105 1bs. at the compressor.  Shut down and found the
recciver full of this honey-comb ice.  After taking out same, started
up again and covered up the receiver with a shed, banked so as to
keep off the intense frosts and permitting the moisture to be drained
off.

ASs 1L was

At the Mine I have had no trouble with freezing up except with a
Corliss engine and a 14 inch Duplex pump. I find that engires with
slide valves give no trouble, duc to non-expansion of air inside of
cyhnder.

The Stewart River Gold Dredge.

By A, W. RomNsoxn, Mountreal,

This dredge was built in 190z from the writer’s designs for Mr.
William Ogilvie, Ex-Governor of the Yukon for this development
of claims on the Stewart River Yukon. The hull was built and
machinery erected by Mr. W. M. Ogilvie, and the machirery was sup-
plicd complete by the writer under contract for a lump snm. This
dredge is a special design forexploration purposes being very light and
strong and capable of working t0 a depth of 25 feet. It nevertheless
has sufficient capacity to enable it to do cflective work and to handle
free material at the rate of 75 cubic yards per hour.  In this way if
there is any reasonable amount of gold in the ground to be prospected
it can be made to pay ulthough, of course, its carning powers will not
be so0 great as a dredge of larger capacity.  For the development of
our northern rivers the writer believes it 1o be good policy not to make
a very heavy investment at ihe outset in a large expensive dredge until
the paying qualitics of the ground have been thoroughly demonstrated.
Theve is undoubtedly a need for a light and strong dredge of this type
which will be primarily a prospecting dredge, which can be built and
placed on the property for a comparatively small amount of money,
and yet has the strength and capacity to enable it to make money if
money cxists.

The writer believes that the class of machinery that has heretofore
been built for work of this kind has been entirely too heavy and cum-
bersome to send to sueh remote regions where the cost of freight is so
high and the loss from breakdowns is great.  This is due to the fact
largely that the dredges have been built by manufacturers who natural-
ly putinto the machine the class of materials and workmanship which
snited them best, and which may not have been in all cases to the
interest of the purchaser and user.  The Stewart River Dredge is
designed and built entirely in the interest of the purchaser and user
and it is as light and strong as it can possibly be made. To this end
all important parts subject to strain, are made of the best quality of
steel forgings or castings and as little cast iron used as possible, in fact,
atmost the only cast iron parts used in the outfit are the engine cylin-
ders and the grate bars.  These are of cast iron because no other

ateriai will answer the purpose so well. The arrangement of the

Main Engines " x §™.

parts is such that the various movemen:s arc accomplished with
dircctaess and simplicity, and so that all the operations arc under the
controi of one man. For facility in shipment the parts are sub-divided
into convenient size and weights.

In carrying out the idea above outlined many radical departures
from the usual construction were made, and a form of construction of
the principal machinery was adopted afier much consideration and
study, which gives the greatest simplicity and the smallest number of
parts that can paossibly be used to accomplish the desired result.

The importance of simplicity and strength in a wmachine of this
kind can only be appreciated by those who have had to struggle ina
far off locality with a machine which was so compiicated that it was
difficult to keep it in order, and with ceriain parts so weak that they
would break down. In amachinc of this kind the presence of a single
defective clement is cnough to nullify the advantage of all the rest
which may be good.

The following is a bricf description of the dredge:

The hull is of wood S5 feet long, 235 feet wide and 4 feet 6 inches
deep, and is built of a form specially adapted to work in a rapid
running river if required. The main framing is also of wood and con-
sists of three main timberson cach side. These are connected in such
a way as to hold the entire head machinery. The head frame timbers
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are connected by bracket castings of steel which also carry the ladder
shaft so that no additional attachment is necessary for this purposc.
The dredge is fitted with a chaiu of buckets having a nominal
capacity os 22{ cubic feet each. ‘These buckets are entirely of forged
steel, no steel castings are used in their construction, Caststeel bucket
back are extensively used for elevator dredges, and the writer has also
used them successfully for gold dredges, but where it is necessary to”
keep the weight down to the smallest possible limit a higher degree of
strength cau be secured and the liiability 1o breakage through flaws in
the steel casting obviated by making it of forged steel.  The lip plates
of the buckets arc of the highest quality of machinery steel of such
hardness that they will resist abrasion and at the same time will have

.
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Screen and Casing.

the requisite toughness 1o resist breakage. The pins are of Hadfield's
Patent Manganese Steel, and all the pin cunnections are bushed with
renewable bushings of oil tempered 100l steel.

‘The material from the buckets is delivered into the hopper and
passed through a revolving screen. ‘The course 1ailings. are rejected
and the fine material passes through the screen into the sluice box and
is discharged astern. This dredge, therefore, is of the course screen
and sluice box type, as distinguished from the Mew Zealand type, which
possesses a fine screen and in which the gold is saved on tables. The
writer perfers this type of dredge wherever it can be used on the score
of simplicity and also because large capacity can be reached with a
comparatively small screen, and the tailings oan be discharged astern
and distributed without the necessity of employing a tailings elevator.
The only objection that can be urgedagainst the sluice box type is that
it is not capable of saving the very finest gold, or at least, will not save
as large a percentage of it as the fine screen and table method.  This
is, therefore, a question of adaptability to the character of the ground
and the gold to be saved, and in the particular locality where this
dredge is to be used the gold is sufficiently coarse to be saved, in the
sluice box. The action of the gold-saving part of the dredge is, there-
fore, preciscly the same as in hydraulic mining, and as the tailings are
discharged astern with a large quantity of water, they can be so dis-
tributed as ot to interfere with the work of the dredge. In special
cases where the ground to be worked stands at a considerable cleva-
tion above the water, itmay be necessary toemploy a tailings clevator,
but the writer has used dredges of this type which excavated theirway
through dry groundstanding 10 to 12 feet above water, and disposed
of all the material without any tailings clevator.  The movements of
the dredge arc controlled by wire ropes attached to anchorages, or on
shore, and operated by an independent stcam winch,  This winch is
placed on the main deck and consists of six drums driven by a pair of
independent engines.  In the design and construction of this winch the
ideal of kecping the weight down to the smallest possible amount has
been fully lived up to, and at the same time the strength and efiiciency
has not been sacrificed but rather improved.  There is no cast iron in

this winch except 1ae engine cylinders.  The drums are of rolled stecl
plate with cast steel heads. The friction housings attached to each
drum are of tlanged stecl plate with turned flanges. All the gears are
of best cast steel and even the bearings in which the shafts are carried
are steel castings of special and light design lined with babbit metal.
The frame of the winch consists of two bars of flat steel to which all
the bearings are bolted and which thus connects them all together and
preserves the alignment and position of the gears. This bar frame is
adapted to be down on top of timbers on the deck. Each drum is
fitted with independent clutch and brake. ‘The clutch operating levers
are mounted on the winch and project up through the floor of the
operating room above so that they can be directly reached and worked
by the operator without any shafts, bearings, links or connections being
necessary or attached to the boat in any way. This in tum greatly
simplifies the erection of the dredge. It is only necessary to set the
winch on deck and bolt it down, when it is ready for work as soon as
the steam pipes are connected.

It may be incidentally mentioned that the time occupied in the
construction and erection of this dredge was very brief considering the
difticulties involved, and it is because of the simplicity of the design
in htile features such as these that the time of erection and completion
was much less than ordinarily required.

The engines for driving the winch are of the vertical torpedo-boat
type with a cast steel bed plate and forged and turned steel column
frames.  The engines are fitted with link motion and are of the highest
quality of design and workmanship.  They are sosmall and light that
they can readily be picked up and carried by one or two men, and yet
they are sufficiently strong that they can haul the entire dredge up a
current of ¢ or 1o miles per hour and can perform all the movements
of the winch with case.

With high class machinery of this kind built entirely of steel and
of light weight, not only is the cost of transportation reduced, but the
liability to breakage during handling and crection also. If these

parts, such as the drums and flanges of the winch, had been made of
cast iron as is ordinarily the case they might easily be broken through
handling or falling on the ground or otherwise injured during the
With these light steel parts, how-

vicissitudes of their long journcy.

6-drutn Winch.

ever, no such risk is involved, and if by chance some parts should be
injured or sprung out of shapc through accident or a heavy blow it
can be readily re-shaped and put back again.

The revolving screen is 38 inches in diameter by about 14 feet
long. Itis driven by stecl gearing over the intermediate shaft of the
Bead frame. A special method of driving this screen is employed
which involves the use of very few parts and takes the power directly
from the interinediate shaft. Al the working parts are of steel and the
screen is carried on four steel rollers. A special feature of this screen
is that the perforated plates are built up on a steel frame in such a way
that they can be readily replaced or renewed without taking down the
frame or interfering with the driving mechanism. The holes in the
screen are of large size being ordinarily calculated to permit about
So per cent. of the material to pass through into the sluice box, only
the larger stones being rejected.  This practice Is essentially different
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from the New Zealand type in which the holes in the screen are com-
paratively small so that only the fine material passes over the tables.
In the present case the screen with large holes allows the material to
disappear quickly and, therefore, increases the capacity of the screen,
and it also makes possible the disposiion of the tailings without the
use of the wailings® elevator, for the reason that only a small percentage
of the material goes over the side, and which is not sufficient to ob-
struct the floating of the hull and the remainder is washed astern and
distributed over a wide area by the combined action of the water and
the movement of the boat.

The hopper into which the material is discharged by the buckets
is also of steel and fited with renewable lining plates.

The bucket ladder is of wood with steel fittingt and truss rods.

The main engines are of the double high pressure torpedo-boat
type having cylinders 8 x 8 inches.  The entire engines are of steel
except the cylinders, which are of cast iron. The power is transmitted
to the tumbler by means of a belt 14 inches wide and provided with a
tightener pulley.

The reverse fevers and throtutle valve of these engines aie con-
trolled from the pilot house so that the whole of the operation of the
dredge is under control of one man.

Steam is furnished by one semi-portable return tubnlar boiler. 1t
has a cylindrical shell 54 inches diameter by 14 feet long, and it has a
very large fire box arranged underits entire length and adapted to burn
inferior wood,

‘The water for sluicing purposes is supplied by one independent
centrifugal pump having 10 inch suction and 8 inch discharge. In
many of the New Zealand dredges the pump is driven from the main

Buckets 21{ cu. ft, capacity.

engines. The writer perfers 1o have it independent so that the water
is under better control.

The hull is designed with ample space at afier end so that gold-
saving tables can be added at any future time if desired.  “The disposi-
tion of weight of the machinery upor the hull is such that it floats
evenly and the draft of water does not exceed 3 fect.

The work of carrying out this enterprise as well as the erection
and installation of the dredge on Stewart River was in charge of Mr.
W. M. Ogilvie, and great credit is due 10 him for its accomplishment
in 5o short a space of 1ime in the face of many and great difficulties.
The dredge was completed and put in service on the Stewart River
just before the ~losc of last scason and could have worked a month if
sufficient fuel could have been obtained. The parties, however, who
contracted to furnish the fuel failed to fulfill their obligations, and as a
consequence some time was lost.  Sufficient was done, however, to
demonstrate to Mr. Ogilvic's satisfaction that the dredge was a success
and also that it was well adapted to work the ground under the condi-
tions as they there exist.  So many mistakes have been made and so
many enterprises of this kind have ended in faiiure that the public is
not yet prepared to believe that this dredge will prove an exception to
the tule, but we have here a machine that is carefully designed and
well-built, and that can perform its functions vithout continually break-
ing down, and I am sure that all the members of this Institute will unite
in wishing Mr. Ogilvie the success he deserves when operations are
tenewed in the coming spring.
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MINING INSTIUTUTE

Holds Largely Attended and Eminently Successful Meeting
at Montreal—Many Valuable Papers Presented.

The Annual General Meetings of the members of the Canadian Mining
Institute were hicld as usual in the Club Room, Windsor Hotel, .\iontrenl, on
Wednesday, Thursday and Friday, 4th, sth and 6th March. The following
amony others signed the register of attendance :—

Thos. Camley, Nova Scotia Steel and Coal Co., New Glasgow, N.S,
Robert E. Chambers, N. S. Steel and Coal Co., Wabana, Newfoundland,
B. A. C. Craig, Canada Corundum Co., Craiginount, Ont.

Major R. G. Leckie, International Nickel Co , Sudbury, Ont.
Captain J. Edwards Leckie, D.S.O., Torbrook Iron Mines, Torbrook, N.S.
Joseph Erriugton, Massey Station Mining Co., Massey, Ont.
Thomas \W. Gibson, Director Bureau of Mines, Toronto.

George E. Drumimond, Canada Iront Furnace Co., Montreal.

George R. Smith, M.L.A., Bell's Asbestos Co., Thetford Mines, Que.
Harry J. Williams, N.E.—Canadian Asbestos Co., Thetford Mines, Que.
James R. Pearson, Asbestos and Asbestic Co., Danville, Que,

Cb .rles Fergie, Intercolonial Coal Co., Westville, N.S.

A W. Robinson, C.E., Moutreal. 1

\V. G. Miller, Provincial Mineralogist, Toronto, Ont.

Dr. Robert Bell, Geological Survey, Ottawa.,

E. D. Ingal}, A.R.S.)M , Chief Division of Mines, Geol. Survey, Ottawa.
A. P Low, Geological Survey, Ottawa.

Russell Blackburn, Blackburn Mica Mine, Ottaws.

Prof. C. K. Leith, U.S. Geol. Survey, Madison, Wis.

John E. Hardman, $.B., M.E., Montreal.

Eugene Coste, E.M., Prov. Nat. Gas and Fuel Co., Toronto.
Thomas J. Drummond, Londonderry Iron Co., Montreal.

Prof. J. Bousall Porter, McGill Nuiversity, Montresl.

C. P. Hill, New York., °

Fred. \V. Hobart, Engineering and Mining Journal, New York.

J E Sancier, Matane Copper Co., Matane, Que.

J. Obalski, E.)., Inspecter of Mines, Quebec,

Jules Cote, Sec. Dept Lands, Fisherics and Mines, Quebee.,

Dr. ¥rank D. Adams, McGill University, Montreal.

Dr. WV, L. Goodwin, Director School of Mining, Kingston.

Dr. Eugene Haanel, Superintendent of Mines, Ottawa,

Dr T. 1. Walker, Toronto University, Toronto,

G. R, Mickle, M.E., School of Practical Science, Toronto.

Harry Wilson, C. & M. E., Montreal,

C. V. Corless, M.E., McGill University, Moptreal,

S. J. Simpson, James Cooper Manfg. Co., Montreal.

E. \V. Gilman, Canadian Rand Drill Co., Sherbrooke.

J. M. Jeackes, Jenckes Machine Co., Sherbrooke.

R. Auzias Turrene, Dawson, Y.T.

Fritz Cirkel, M E., Moutreal.

Alliene Case, E.DM., British and Canadian Lead Co., Temiscamingue, Que.
Dr. A. R. Ledoux, New York. .

J. C. Gwillim, Queen's University, Kingston.

Prof. 8. ¥. Kirkpatrick, School of Mining, Kingston.

R. W. Brock, Schiool of Mining, Kingston.

R. P. Williatus, Greenwood, B.C.

H. W. Lawrence and J. S, Mitchell, Sherbrooke, Que.

J. W. Evans, C.E., Deseronto, Ont.

W. W. Leech, Geological Survey, Ottawa.

J. A. Dresses, M.A,, Richmond, Que.

D. Forbes Angus, Intercolonial Coal Co., Montreal,
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Dr. Alfred W. G. Wilson, McGill University, Montreal.
W, 8. Dresser, Sherbrooke.
Joseph James, Actinolite, Ont.
Q. N. Scott, Listowel, Ont,
Wentworth F. Wood, Kamloops, B.C.
H., C. Farnum, Detroit.
W, W. DeCourtenay and A, W. Stevenson, Montreal,
M. i, Connor, B, Sc., Ottawa.
Krauncis T'. Peacock and Robert Musgrave, Montreal,
J. Mcl.eish, Geological Survey, Ottawa,
J. AL, Clark, K.C., Torouto, Ont.,
A. S. Fraleck, Mining Eugineer, Belleville, Ont,
1. W. Weller, Babcox & Wilcox Boiler Co., Montreal.
WV, H. McDougall, White River, Ont.
B. T. A. Bell, Editor Canadian Mining Review,
WEDNESDAY MORNING SESSION.

‘The members assembled at 11 a.m.

Mr. Charles Fergie, M.E.. the President in the Chair,

The Minutes of the last Annual Meeting and the Report of Council for
the year having been printed and distributed among the members were

taken and read,
TREASURER’S REPORT.

Mr. J. STEVENSON BROWN presented his financial statement for the
year showing: Receipts $7,338.2; Disbursements £5,653.50 ; Balance in
hand $1,652.49. The disbursements showed expenditures on account of
publications $2,756.37 ; Library £655.01; Mectings $655.00; Legislation and
Deputations $165.40; Secretary’s office $919.25; “Treasurer’s office £493.86.

‘The report was adopted.

NEW MEMBERS,

The following new members were elected :
\V. H. Johns, Elizabeth Mine, Port Arthur.
J. Errington, Massey Station Mining Co., Massey, Ont.
W. E. H. Carter, M.E., Burean of Mines, Toronto,
Wentworth F. Wood, Kamloops, B.C.
O. N. Frechette, Montreal.
Hugh Macpherson, Ontario Powder Works, Kiugston.
Daniel O'Connor, Mine Owner, Sudbury,
Alliene Case, M.E., British and Can. Lead Co., Ville Marie, Que.
Frank Coclhirane, Sudbury, Ont.
Charles M. Donohoe, Boston—Richardson Mining Co., Goldboro, N.S.
Col. J. Boardman Cann, dMabou Coal Mining Co., Mabou, N.S.
E. L. Fraleck, Mining Eungineer, Belleville, Ont.

SCRUTINEERS AIPOINTED.

On wmotion, Messrs. R. E. Chambers, ¥Frederick Hobart and H. W,

DeConrtenay were elected Scrutineers.
AUDITORS RE-ELECTED.
On motion, Messrs, 1. W, DeCourtenay and George Macdougall were

re-clected Auditors. .
The meeting adjourned at twelve o'clock.
WEDNESDAY AFTERNOON,
The members met at three o’clock, the President in the Chair.
PRESIDENTS' ADDRESS.

Mr. CHARLES FERGIE who, in rising, was greeted with applause,
said :—

It is miost satisfactory to find our Council repost the Iustitute in such a
flourishing condition both financially and as regards membership, the mem-
bers for 1902 bring 433, shewing a gain of 70 over that of the previous year.
The steady increase in membership, embracing as it does the best mining
men of Canada and the United States, 1 think is the best criterion of the
Institutes’s worth as a Society for the discussion of the science and practice
of Mining and other kindred subjects The papers published during the
past year were of a high order, ana will, I think, rank with those of other
societies of its yecars and membership ;" no lessthan one bundred papers were
presented during the year. The affiliation of the studeuts of McGill and
Queen's with this lustitute I consider of great importance. By being
associated with us they have all the benefits of the Socicty in the way of
recciving the publications, attending meetings, aud listening to and taking
part in the discussions, and thereby profiting by the experience of the older
wmembers ; they also have opportunity to write papers for the studeats’
competition, and thereby educate and prepare themselves for swork of im.

portance they may expect to be called to do in the near future. I would
strongly impress upon these students the great necessity and benefit to be
derived from writing and expressing their thoughts in the form of a paper;
it teaches themn to think carefully for themselves, to express themselves
clearly and concisely, gives confide..ce in themselves, and as | said before,
is preparing them for the important work they cxpect to take up later as a
profession. That this organization is of great benefit to the mining frater-
nity I think will not be denied, both as a medium for protection against
pernicious legislation and for the interchange of knowledge and ideas in the
ordinary everyday practice of the mining and metallurgical engineer.

PROSPERITY OF COAL MINING IN CANADA,
The year 1902 has been one of unbounded prosperity for Canada, and it

is most gratifying to believe that the present ope will be equally so.  The
production of coal in the Dominion during 1902, was approximately ;—

Nowva Scotia—

Cape Breton.........o.oiieein... 3,470,449
INVErness.. ... vovviveivenennnnns 120,587
ViICtoria ..o vern i iiiiiieiiiiee e 12,037
Total Cape Breton Island......... 3,603,073
Pictou Contity. .. oovvrvevenrnannnnn, 567,257
Cumberland County......o.ona.., $55,170
Total for Mainland Collieries..... 1,122,407
Total for Nova S¢oMa c.vvvvvnnr vennnnn 4,725,450 tous
New Brunswick. . ...oooiiiiiens civiien cunnn o
Assiniboia. ... ..o iiiiiiiil .
Alberta............ .. 3 b
Britisht Columbia -
Yukon.. . oot e "
) Y "
Bituminous mined in Canuda “
Bituminous imported (round and slack) *
Total Bituminous. .. ..oovviveeeieannsn 10,709,263 **
Less exported—
Great Britain................. 19,956 tons
United States.......ooovn oL.e. 1,854,753 **
Newfoundland................ 123,738 '
Other .....civviiiiviiiinn., 91,791 **
—_— 2,090,268 tons
8,618,995 **
Add Aunthracite Coal imported............. 951,883 ¢
Total coal cousumption of Canada......... 9,570,878 ‘¢
as compared with 9,334,725 tons in 1901,
A comparison of the bituminous exports shows :—
1601 1902
............... 29,909 tons 19.956 tons
-+ 1395142 - 1,954,753 **
53,153 123,738 *
...................... 65.457 91,791 ¢
1,573,661 2,090,265 '

Having touched generally on the coal mining operatious of Canada [

shall now confine myself more particularly to the progress of
COAL MINING IN NOVA SCOTIA.

The coal field of Nova Scotia is divided into three distinct districts, viz. :
Cape Breton Island, Pictou and Cumberland. The Cape Breton mines are
within easy reach of the surface; the pitch of the seams is, generally
speakiug, very slight; they are comparatively free from fire-damp, little
broken up by faulting, and altogether present the most favourable conditions
for large outputs and low cost of production. Referring back ten years ago
(1S92) the total coal production of the !sland of Cape Breton was less than
one million tons. Last year (1902) the total production exceeded threc and
a half million tons, and of tbis guantity one Company~-the Dominion Coal
Campany—are to be credited with three million tons. A gain of twoand a
half milllon toos in ten years is certainly not a bad shewing, but the next
decade I predict will greatly cclinse these figures. With the exception of
Old Mines, Sydney, and wheresafety lamps are used and blasting explosives
prohibited, the mines arc worked with open lights and black powder used
for blastiug coal; the mode of working is bord and pillar, coal cutting
machines are rapidly displacing hand pick mining, the Dominion Coal
Company producing no less than 76 per cent, of its total output by machincs
and the Nova Scotia Steel and Coal Company 33 per cent. and which will
shortly be increased to 5o per cent.
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CONDITIONS AT THE MAINLAND COLLIERIES,

In Pictou and Cumberland a duiferent condition of affairs exists ; the
seams pitch at a considerable angle, anywhere from 16° to 40° ; the seams
give off considerable fire-damp, and with the exception of one or two sl
surface winnings, all the mines are worked with locked safety Inmps, and
whiere blasting is permitted none but the so called Quineless explosives are
used. The mode of working is both by bord and pillar and longwall, the
latter heing altogether adopted in the ceeper seams of Pictou County. The
total output of the Mainland Mines in 1892 was 903,979 tons, that of 1902
being 1,122,407 tons. The present year promises to show large increase of
output for all the mainiand collivries.

Picton is famous for its thick seamns of coal, the well known Foord P'it
Seam showing a section of 34777 of coal; and at the Albion Mines five
seams show an aggregate thickness of 84 feet of coal.  Cumberland County
field has of late yeais proved to be much more extensive and important than
greologists formerly gave it credit, and faults which were thought to exist
and cut off a certain portion of the ficld have not materialized ; large tracts
of good coal have been found instead. At the Joggius, Bay of I'uudy, there
is a fine exposure of the measures, amounting to more than 14,000 feet,
extending from the marine limestones of the lower Carboniferous to the top
of the coal formation. The beds that appear at the Joggins can be traced
northeastward for mu.:;r mies. The total production for the County in
1892 was 456,229 tons, and that for 1902 was 533,170 tons.

PROSPERITY OF NOVA SCOTIA COAL MINING.

111 round numbers the Nova Scotia mines produced during the past year
1,725 480 tous, found direct employment for S 500 men and boys, of whom
2,500 were employed above ground and 6,000 below ground. Nineteen lives
were Jost in the production of that quantity of coal, or one life for abouy
every 248,709 tons of coal produced. During the past year no gas explosion
or serious accident has to be reported, and the loss of life occurring resulted
from small and peculiar accidents, incident to all coal misvs.

Comparative Table Shewrng Vone of Coal Pioducid and Number of Leves Last:

| Tonsezzgo)  No of | No of ILives 1ast}Tons coat I?:-;:Lc‘::ll
COUNTRY. s, of Coitl  Fersons | Lave. | per 1000 fproduced Yoo qnnum
Produced. Employd| Lost. | Versons ['per life fuer person
Ewploy'd;  lost. cmpioycd
! b
United Kingdom*j 220,000.000] 493,133, l,ms\ 2.06, 216,110 446
1
United Statest. . .} 263,000,000] 433,331 1,508; 3.48} 173,077 603
. . ' |
Nova'Scotia}..... 4.725,480] S s00 19, :423' 248,709 556

*Assumed output for 1902, correct figures not at hand.

+Return for tgot by U, 8. Geological Suivey.

IAciual production, 1902.

UP-TO-DATE EQUIPMENTS THE RULE.

Comparing the mines and equipment in Nova Scotia of to-day with those
of ten years ago, one sees great improvements, Mines then producing 60a
10 700 tons were looked upon as satisfactory whilst to-day 1,000 tons output
is only considered moderate, and at the largest pits two thousand and up to
2,700 tous are the rule ; formerly old fashioned boilers carrying forty to sixty
pounds pressurce were the rule ; now we have the latest and most approved
time of water tube boilers working at from 100 to 150 lbs. pressure ; large
and improved up-to-date hoisting engines and large capacity ventilating

.fans ; improved screening and picking plants ; the Sest air compressing and
electric plautsare now therule ; also extensive shipping piers capable of ac-
comodating the larpest colliers, and where despateh is given second to none
in the world. New and extensive minesare now being opened up and the out-
ook for Nova Scotia is bright and promising; its miveral wealth is great,
and it is, therefore bound to become a great province.

IRONV AND STEEL INDUSTRIES.

Not only in coal is Nova Scotia making a name for itself, but we have
the large and important iron and steel works of the Nominion Steel Com-
pauy, Lt., and the Nova Scotia Strel & Coal Company Ld., both turning out
a product second to nonc in the world, and which is findiug a ready market
in Canada, the United States and Europe, and which it is claimed can vom-
pete with any similar product in the world. The amount of pig iron pro-
duced during the past year was 214,293 skort tons ; steel of all kinds toq 33t

short tons.
GOLD MINING IN NOVA SCOTIA.

Then again we have the gold mines which produced 25,279 ounces of
gold. There are now in process of construction throughout the various dis-

tricts a number of large and modern plants, both for milling and mining on
a large scale and to much grenter depths than at present, aud a considerable
inerease of production is looked forward to in the near future,

MACHINE MINING IN NOVA SCOTIA.

Taking the Coal Mines of Nova Scotia as a whole they compare favour-
ably with the mines of the United States and Enrop2.  Of course our mines
are only in their infancy compared with either of the two mentioned coun-
tries, but [ venture to predict thet during the next ten years that as regards
equipment and largeoutpats from individual mines, we shall not only hold our
own but take the lead. To do this it behoves mine managers to be ever on
the alert, fix their standard at o high plane, Le eves watchful to make im-
provements and keep abreast of the times.  Should they find themselves
handicapped with obsolele plant and machinery, it should be relegated 1o
the scrap heap, the question is not how wmuch improved plant will cost, but
what can be sived by muking the change. We tequire in working conl
niines to ubtain the largest possible tonuage per man employed, and to do
this and cowmpete profitably with the rest of the world, Coal Cutting
Machines must be ciployed, in every possible instance. Nova Scotin has
started out in a very fair way to do this, for ontof 4,725,480 tous of coal
produced last year, no less than 2,300,000 tons or 49% was machine mined.
This is a fair showing when we note that the United States is cutting 257 of
its coal by machines, while Britain does not exceed 2.

ELECTRICITY VERSUS COMPRESSED AIR.

Advance in science bas done wuclt in the past and will do still more to-
wards the future successful operstion of coal mines. Electricity for under-
ground havlage, pumping, ctc., is now better understood, and iu the future
must play an important part both under-ground and on the surface, and
prove an indispensable adjunct to ecoaomy and efficiency; but in gassy
mines I aminclined to think that compressed air will hiold its own for some-
time to come, and it is a questiou if the up-to-date stage compressors with
intercoolers und working at high pressures are far behind electricity in point
of economy, taking everything into account, and it is not likely they will
ever be displaced altogether, as it is an absolutely safe motive power, casy 10
handle, and so far as coal cutting machines are concerned generally, is at
the present time superior to electricity, On the sorface where there are a
number of scattered engines around the bankhead, workshops and saw-
mills, etc., there is no question that electricity is the power to adopt to

ensure cconomy.
COAL DUST EXPLOSIONS.

Much has been learned in late years regarding coal dust as a factor in
mine explosions, and to-day it is even more dreaded than fire-damp, secing
that a very small percentage of the latter in a dusty mine is capabie in case of
fire of propogating the most serious of explosions, and which will curry
devastation from one extreme of the workings to the other.  The only safe
remedy for such mines is systematic watering of the roadways and the peri-
odical removal of accumulation of dust, and this is a matter Mine Manages
who have dusty mines and little gas to contend with will do well to bear in
mind. While speaking of gassy and dusty mines it is my opinion that open
lights and blasting with loose black powder shonld be strictly prohibited by
law, and that the most improved safety lamps and some of the so-called
safety explosivessubstituted ; otherewise there can, though it may be long
in arriving, be only one result—explosion and loss of life.

THE ANTHRACITE STRIKE.

The past year has witnessed one of the most severe and stubborn strikes
in the history of coal mining in the United States, That disputes between

. Capital and Labor should have to be decided by such brutal mcthodsis a

refiection ou this enlightened age. That the settlement of all labor disputes
in future will be decided by arbitration or some other common sensé method
is the wish ot all right thinking employers and employees.  That labor or-
ganizations are lawful and have come to stay, may as well be recognized first
as Jast ; at the same time while unions_have the right of organization they
must be responsible in the eyes of the law and understand that in afree
country a workman shail sell his labor as he pleases, and that without in-
timidatiou or coercion.

OUR HOME MARKET INDISPENSABLE.

Whilst the strike iu the United States created an increased market for
for Nova Scotia coal, and also gave it an impetus in our own market, not
nearly so much coal was shipped over the border as many imagined would
be the case ; the home market being so good and the imports of anthracite
having fallen off smost considerably, the mines hagd all they could do with-
out seeking foreign markets. Another result of the strike bas been the
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removal of the duty for one yrar « 1all coal entering the United States.  That
this is simply a temporazry expedient torelieve the situntion,and also hassome
political significance will not be denied, and there is no guarantee that at the
end of the year it will be continued.  Nosoouer was this action taken on the
part of the United States, than many of our Ontariofricnds became excited and
cried out that the Deminion should likewise remove the duty on bituminous
col - there bing no duty on cither hare' conl or coke entering Canada.
Fortunately for the coal operators there nse these governing at Ottawa who
understand the coal situation, and have some idea of what the removal of
the duty on coal would m:ean to the Nova Scotin mines, and it is not at all
likely they will be influenced by the terorary remmoval of the United States
We have built up # good home market, a market steadily increasing,
If the duty on

duty.
nnd' we do not propose to hand it over to our neighbours,
Canadian coal wete removed to-morrow it is not at all sure that Omario
would get her coal at any less cost than under existing affairs; that they
receive 1o beuefit or got it cheaper by the remnoval of the duty on anthracite
is well understood by those in business.

In conclusion, I beg to thank the Comnn.l, Secretary and Treasurer for
their very able assistance rendered me during the past year of my Presi-
dency. (Applause.)

Major LECKIE—I would like to say a word, and that is I have much
pleasure iu congratulating the Institute upon the report of the counci,
showing that under your very able presidency, and with the aid.of the scc-
retary, ~hose services you lave referred to, the Institute has made very
great progress.  In 189S the membership was 192, and in 190z it was much
more than double that—4:3—aud beyond question we are indebted to the
untiring work of our sccretary, Mr. Bell, for the very able way in which the
Institute has been mauaged. Referring to your address, Mr. President, I
may say that 1 kuow very well the conditions of the coal mining industry
of Nova Scotia, and I have pleasure in saying that a great deal of the im-
provement in mining methods and mining plant is due to the initiation and
example of the president of this Institute.  When he came to Nova Scotia,
he took hold of one of the most fiery and dangerous mines in the whole
province. He has managed it not ouly successfully with great engineering
ability, but also financially, and I think he occupies the strongest position
in both respacts of any man 1 know of in the coal trade of Canada. Asto
unions, we have no need to discuss these matters ; but I might say that our
president has been exceedingly successful in dealing with his men and
avoiding strikes and strife, and that also is a very important feature of suc-
cessful management. The principle which I always followed is the same as
Mr. Fergie has spoken of. The unions have come to stay, and must be
recognized ; but the way to avoid strikes and trouble is to always urge the
very best workmen to attend the union meetings, and not leave it to the
shiftless and idle, who are very unsteady, but *‘ have the gift of the gab,”
and do all the talkiog at these meetings.  We know very well that when the
best men control matters there will be very little trounble,

There is one thing I should like to say, aud that is we had in Toronto
lately what was claimed to be a mining convention, but it was a frand. The
people in Torouto know very little about our Institute, and I have urged our
secretary morc than once to hold one of our meetings at least in Toronto.
I do not remember that we have had a single meecting there since the Insti-
tute was organized. It is due to the people of Ontario that we should have
a meeting in Toronto, and I am sure that it would be well attended and
quitc as successful as any which we bave recorded in our history here.
Taking the Ottawa River as the division, there are nearly double the mem-
bers west of the Ottawa that there are from the east, and therefore I think
that the claims of Toronto have been very unfairly ignored. Isuggest that
we have the next meeting there.

The SECRETARY—With regard to Major Ieckie’s remarks I may say
that we intend to hold a meeting in Ontario this year, as the report of the
council shows. We should have had one at Sault Ste. Marie last year, but
the members of the Lake Superior Mining Institute, whom we had invited
as our guests, could not come. The difficulty of a Toronto mecting has
been first, that there las been no really suitable hotel accomodation and our
niectings have been held outside, cither in the Parliament Building or at the
School of Practical Science. Much of the success of the mectings here has
been due to the fact that the members have been staying in the hotel, and
we gret them together very casily. We bave been mecting here in this Club
Roo since 1889, under different organizations, and we have found it most
convenient. Our eetings have always heen successful, and I think we
have been rather chary of taking chances of meeting any where else at this
time of year.
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l’rofcswr PORTER~—There is one point in the president’s address upon
which I should like information : Ilas he ever worked out the nuwmber of
deaths per ton of coal produced?

The PRESIDIINT—I have the coal produced for life lost. I am taking
tiie year 1901, as [ could not get the figures for last year. The coal pro.
duced per life Jost was: Great Britain, 216,000 tons ; United States. 194,000,
and Nova Scotia, 240,000. In this respeet, therefore, Nova Scotia takes the
lead. When, however, it comes to the conl produced per person employed,
the United States takes the tead, and that is due to the large amount of
machiunery that is in operation there.

Dr. GOODWIN—Might I also ask a question? It has been said that
the strile in the anthracite region leading to the use of bituminous coal in
Canada, instead of anthracite, will lead to the penmanent replacement of a
portion of the authracite, iHave you been able tosee any sigus of it in your
exports ?

The PRESIDENT—I1 have very slightly myself; nothing like the

extent that is claimed,

PRESENTATION OF PRESIDENT'S MEDAL.

Mr. O. N. Scott, of Listowel, Ont., who won the president’s medal in
the students' competition with his paper on *Tbe Ore Deposits of Copper
Mountain, Similkameen District, B.C." was then called forward, and in
handing the medal to him, President Fergic expressed the hope that it would
be the incentive to still further hard work on Jr. Scott's part. The two
cash prizes of $25 each had, the president said, has Leen awarded to Mr. H,
. DePeucier, of McGill, for his paper describing * Mine Timbering in the
Old Ironsides and Knob IIill Mines,”” and to Mr. L. P. Silver, of Queen'’s,
for his review of ** The Sulphide Ore Bodies of the Sudbury Region.”

THE PRODUCTION AND EXPORT OF CANADIAN MINERALS
AND METALS.

Mr. B. T. A. BELL.—During the past two years I have endeavoured to
present to this meeting such authientic figures as were available, showing
the production and movement of Cepadian minerals and metals during the
year. I have here, open for the inspection of members, an immense amount
of data, covering the year 1g02.  These figures show, notwithstanding a
considerable falling off in the production of gold in the Yukon, and a
shrinkage in value of over two millions of doilars in the mineral and metal
production of British Colwmbia that the total value for the whole Dominion
may be counsevatively stated at $;1,627,52S, as compared with $70,122,525

in 1901. By provinces these returns show :—
Nova Scotia :
Coal........ . 3,725,480 tons.. ... 1902 1901
Cake ......... 392,089 ¢ ...l
Piglron....... 214,293 ‘Y ...l
Steed ...l 104,331 % ceieennnn $19,501,131 $13,000,000

Gold, Gypsum, Manganese, Grindstones,
Baryest, Tripoli, Copper Ore and Build-
ing Materials

Britisk Cotimbin :

{In this estimate due regard has
been made for Coal, ¢ oke, and
Pig Iron re-converted.)

$3,500,000 .
4,000,000 ounces
30,000,000 ibs

23,000,000 1bs
Coal 1,750,000 tons .

Cuke 128,000 tons .

Zng, Platinun, Iron Ore, Building \l'\lcnak

Yukon :
Gold.... .. .. $12,500,000(scturns given

by Canadian Bank of Commerce Coal
2,000 tons, Nilver, Platinum

Ontario :
Copper. . .
Gold . ... ...
lron Ore. ... ...
Molybdenite ..
Nizkel . .... .
Pigr Iron
bll\cr N

Copper ..
Lead

.......... $18.433,004 $20,713,000

$12,600,000 $18,35¢0,000

$686,013
229.828
518,443
400
2,210,901 ..
1,653,051

....... $13.577,440 $”,422:525

(After deducting  value domestic
ore smelted into pig iron and do-
mestic pig converted ino steel.)

11,500
7,292,181

Non-metallic. . .

Qirebec :
Ashestos and Asbestic. .. $1,500,000 ]
Copper Pyrites, Chromc, Mica, lho<
phnc. Ferro Chrome, Iron Ore, l’xgl

$4,000,000 $3,500,000

North-18est 7':n itories am{ ll/am!o&u
Coal—[.cthbridge.... 153,703 ons. ...
Blaitmore 75,000
Anthsacite.... 10,550
C-xnmorc 91,400

Souris. .. 64.000
Gold, Gypsum, Bmldmg \!nlcnals veee

. $2,515,953  $1,700,000
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New Brunswick -

Gypsum, Copper, Manganese, Coal and
Structueal Materials, .o oo $1,000,000 $1,000,000
Total mineral production of Canada.. $71,627,528 70,122,525

The following returns have been compiled from the monthly Blue Books
issued by the Deparment of Customs, and show the exports during the
calendar year,

Antimony Ore .. S Tons 90 $13,658
Arsenic. ... ... .. ... .. .. Lbs 647,608 10,192
Asbestus. ... Tons 31,074 994,981
Rasytes. .. . . ..o Cwt 2,500 700
Chromite ... .. o e Tons 740 7:535
Coke o vivvnnninnen Lo s 60,563 180,018
Coal ..... . e R 2,002,208  §,402,23%
Copper e .o ol bbs 20,124,418 2,476,511
Felspae., ........ Tons 7,374 13,699
Gold.... ... e e e e e e .. 16,021,861
Gypsum {crude) .oonaeaion ool Ll f'ons 289,600 295,215
Iron—Ore ........ ..., e e e " 428,901 1,005,019
R PN L 82,687 882,795
¢ and Stecl—manufacturesof. ... .. .... . .. 2,007,784
Lead... «.... o e Lbs 17,761,484 457,170
Manganese Oce. ... ool . Ll Tons 162 4,062
Y T S Lbs 1,650,902 351,812
Mineral Pigments... ... ... ool ¢ 703,297 6,182
Mineral Water.... ... N ¢ 1,113 8,349 2,787
N T3 ] P Lbus 14,350,721 1,007,211
Oil, crude and refined ... ... Loo.o.. .., Galls 1,026 186
Ores=allother N. E. S....... ........ ... Tons 2,582 =R,854
Phosphate..oovee vevveiiiiiiiiiiiien ‘e 70 1,880
Platinam . ...l ..., ..0zs 7 116
Plumbago. ... .. . ..o L L Cwt 17.472% 23,094
Pyrites.ooovei vevn s o0 L Ll Tons 18,584 50,178
Sl ettt e e . .. 3,798
Sand and Gravel..... .. ........ ...l Tons 159.6S3 118,894
Silver...ovvee ciiiiiiiia . .. Ozs 3.422,300 1,823,058
Stone—building, freestone, ete ... Tons 263,843 121,440
¢ omamental and granite ... ... ... “ 676 3,359

¢ grindstones, rough.... L. Lo 1,458 11,223
Other anticles of themine .. ... ........ .. 282,735
Grand 101al cie .t ettt et reias $34,667,169

The following figures compiled from the Trade and Navigation returns
show the imports of our principal minerals and metals together, with
one or two itews, likely to be of interest to members of this Institute.
‘The figures are for the fiscal yecar ended 30 June, 1902

COKE i vtiiiiee cie et e e .. Tons 266,150 $933.028
Caal and conald dust, Anthracite ....... ..... . 951,853 4 239,693
‘* Bitiminous.. ............ L. o 3,300,199 6,509,071
. slack..ooo coveeel ol ¢ 305,930 267,344

Copper, and manufacturesof........ .. ..., .. 1,557,141
Icon Qre.... .. .. C e e eeee cea Gt 10,646,534 939,454
P e e . ... .Tons 75834 1,105,972
* Iron and Sieel, manwiacture of ... ... . Duuable 24,452,366
e e o RN ‘rec 7,771,588
Mining and Smelting Machinery . ... ' S71,517
Wire rope, ngging, ¢le. oo iee e Lo 167,307
Lead, and manufacturesof ........... 874,769
Grand total, .. L. ... $49,739,250

I am aware that these figures do not corresponi with the returns issued
by the Geological Survey, but, nevertheless, I am quite confident they will
stand the most careful examination, and that they will be found to be an
exceedingly couservative estimate of the value of the business done by our
mines and metallurgical works during the past year.

The PRESIDENT—1 think we are very much indebted to Mr. Rell for
the time and care he has taken to give us these figures; whatever differences
of opinion there may be as to vatues, figures published twelve monthsafterthe
close of the year cannot be of equal value to their issue within a month or
two.

Mr. E. D. INGALL—Chicef of the Division of Mining Statistics handed
to the President a copy of the Advance Shect issued by the Geological Sur-
vey, estimating the production of minerals in Canada during 1902 as
$5.4,970,732 as against $66,970,732in 1gor.

The PRESIDENT—In view of Mr. Ingall's summary, I of course with-
stand my statement. At the same time it does not in any way detract from
the figures which Mr. Bell has presented. There are doubtless differences
in computing valucs.

Mr. BELL =7 regrct very much that Mr. Iugall has not given usan
opportunity to examine the figures given in his swmmary. As stated Iam
prepared to justify the figures I have given, for the returns have been
furnished to me direct from the mines, from railway and navigation
returns, and from reports by the directors of our Provincial Bureaus
of Mines. 1 sce no reason whatever for altering my estimate of $71,0¢0,000
as the value of our production in 1go2. Mr. Iagall’s figures of the produc-

tion from the Yukon do not agree with the figures reported to nie by the
Geueral Manager of the Canadian Bank of Commerce, and in my judgment
his estimate of the value of our sickel output is altogether too high, The
discrepancy between the figures quoted by the Geological Survey for this
product and those given by the Ontario Bureau of Mines is most marked.
The valuation of our nickel matte should not be quoted, as the Survey
states it, at the New York market quotations for refined nickel, but as the
value of the matte nt Sudbury.  Iu the Annual Report of the Survey for the
year i1gol, issucd a week or two ago, it is stated that the total value of the
mineral and metasl production of Nova Scotia in that year was something like
$38,000,000. ‘T'hese figures are too low and give the public an altogether wrong
impression of the relative value of the mining industries in Nova Scotin com-
pared with the production from the other provinces ; moreover, I venture to
tay that the value of the coal output of Nova Scotia in that year, based on the
selling priceof coal in 1601 at the pits month alone exceeded the value of the
figgures which Mr, Ingall has given as the totnl production of .''e Province.
There is an urgent necessity for better and wmore prompt publication of
our mineral statistics and for greater uniformity in computing values, We
have at Ottawa statistics published annually by Mr. Johusou, the Dominion
Statistician, we have the annual reports of the Survey, we have monthly sta-
tements of exports and imports published by the Departmentsof Customs and
Trade and Commierce, and, in addition to these, reports and bulletins issued
periodically by the Mining Departments of the different Proviunces. None of
them agree, aud iu the interest of the industries which this Iustitute repre-
sents I take it to be our duty 1o call attention to these diserepancies,

Mr. E. D INGALIL~As far as I can see the two statements practically
agree. There is a certain difference of opinion as to the value to be put
upon things. In Yukou gold, Mr. Bell says'$12,500,000 ; we say $14,000,000.
\We had the former figures from one source and the latter from another.
T.ooking at the whole matter, the figures are about as accurate as you could
get them. The mint is the purchaser of the Yukon gold, and its figures
have beeri adopted. e have got the value higher than Mr. Bell, who
seemts to think that we estimate things too low all the time. To go inton
comparjson of figures like these, gne should have them printed and set side
by side, and wherever discrepancies occur, tbey should ve carefully looked
into, and if they are actual discrepancies, and not merely differences in
price and valuation, it is then time enoughto cry out that there is something
the matter with them. In valuing any product, it is open to a difference of
opinion as to what point you shonid value it at, you only value large quan.
titics at average figures. [ must compliment Mr. Bell on his industry in
getting together a mass of figures like these, but I really don’t see that there
is anything before the mecting which can be very well discussed, unless
specific points are taken up.

The PRESIDENT What did you put down for coke, Mr. Ingali?

Mr, INGALL~#3.50. I might poiut out that we have not included in
our general statement any pigiron produced from foreign ores, we have
simply taken what was produced from Canadian minerals. Nearly all the
items in our sunumary are made up from the direct returns from the pro-
ducers themselves. When s producer says that he bas made so much
mineral, and that it is worth so much, you take his figures,

Mr. HOBART—The ouly reasounable or correct standard is the value of
the wmetals ity the ore or matte, or whatever form they are in at their final
value. A standard is the wain point ; you must have a standard, and stick
to it, or your statistics will be of no value.

The SECRETARY =1 quite agrec with you, but I say that the standard
is incorrect. What is the standard value of nickel, or copper-nickel matte
produced at the works at Sudbury ?

Mr HOBART—I should put the value of it at the value of the metals
contained. )

The SECRETARY—At Sudbury.

Mr. HOBART—In the final form.

The SECRETARY~—You cannot get final valuc until the matte has been
refined at New Jersey.

Mr. GIBSON—The natter of statistics has come up at previous discus-
sions at this Institute, and no doubt it is an important point. Siatistics are
practically to an industry what the barometer is with regard to the weather,
or the patient’s pulse with regard to his condition. They show whether an
industty is rrospering or the reverse.  Statistics in order to be useful, must
not only be published with reasonable promptitude after the expiration of
the period to which they sefer, but they must slso be as nearly correct as
they can bemade. 1If there is any comparison of values between these two
qualities, 1 would lay greater stress upon accuracy than promptitude of
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publication. I think that the Geological Survey has for the last few years
published its statistics with unusual promptitude after the close of the year.
Its preliminary statement has been brought out a couple of months after
the end of the year, and its final statement, in which much greater detail is
given, usually comes out a year or a little more nfter the period for which
it is issued.

With regard to Mr. Bell's statistics, and also with regard to Mr. Ingall’s,
as published in his preliminary report, if I wanted to criticise, I think 1
could point ont some ways in which both are imperfect. For instance, Mr.
Bell has included the value of all the iron ore produced in Canada, and he
gives us the value of all the pig iron ore produced in Canada, and he gives
us the value of all the pig iron produced very largely from that same ore.
He also includes the steel which is produced from the pig iron produced
from the iron ore; so that we have in this case the values duplicated at
least twice. Again, we have the value of the coal given, and the value of
the coke produced from the same coal. After all, it matters httle what
basis you adopt for the valuation of statistics, as long as it is understood ;
but if we wish to get an absolutely correct value of the mineral production
of our country or province, I don't think it is right to include the same
mineral in two or three different forms,

In the statistics of the Geological Survey, the item that Mr. Bell bas
taken exception tois, I think, properly open to objection. The value of
nickel and copper in the uickel-copper matte produced in the Sudbury
region should not be valued at the price of the refined metal in the New
York market, any more than the price of a shipment of wool should be
valued at the price of finishied tweeds, or pulpwood at the price of the paper
produced from it. I contend that the proper valuation to place on the
nickel-copper matte of the Sudbury country is the value at which it would
sell at the works at Sudbury, and that is the value which I have endeavored
10 put on it in the statistics [ prepare {rom yearto year. It variesaccording
to the grade of the mat e. The value of the copper matte made at Sudbury
now is worth more than it was a few years ago, because it is brought to a
higher metallic value,

There is a good dea! in the way in which you look at statistics, If you
have the proper quantity before you, you can fix the valuation. For the pur-
pose of Ontario, I think the value to Ontario is the value of the products at
the time they leave the country, and not after all the additional labor has
been put upon them in refining them into the actual metals.

Mr. B. T. A, BELL—In reply to Mr. Gibson I may say that in my sta-
tement I have, while quoting the figures of the output of coal, coke, pig iron
and steel, made a generous allowance for the reconversion which Mr. Gibson
has referredto. My figures have never been intended to be complete, but 1
do contend that they are a fair conservative estimate, suitable for the purpo-
ses of this annual meeting.

Major R. G. LECKIE ~I quite agree with Mr. Gibson that the first
essential is to have the quantity accurate, hecause values are very, very un-
certain. Looking at the statistics which have been presented by the Geolo-
gical Survey, I see the production of copper is put dowa at 39,000,000 lbs.,
and is valued at 114 cents perlb. In Canada it is not worth much over
g cents. The value is continually varying. The production of nickel isput
down at 10,000 000 1bs., and the value at £5,025,000, which is equal to 50
cents alb.  Half that price would be more than the value in Canada.

Mr. HOBART—While I don’t want to take back anything I said a short
time ago about the standard, I quite agree that quantities are the more im-
portant part. ‘The determination of valuesis a very difficult matter, but if
we have the quantities we have the main thing.

Mr. EUGENE COSTE -1 aw entirely of Mr. Gibsou’s opinion with
regard to the valuation at the mines or works. That very fact explainsa
great deal of the trouble that scems to be between our secretary and Mr.
Ingall. I think that much of that difference is entirely due to repetition in
souie cases and omissions in others, and that want of system is at the bottom
of the whole thing. I have prepared a little paper on *‘ The Collection and
Publication of Mining Statistics,”” and perhapsthe present would be a good
time to read it. Mr., Coste then read his paper. (Reproduced elsewhere.)

Mr. HOBART—With regard to Mr. Coste’s proposition, bis poiut is all
very well in one way—the satisfaction of mere curiosity—but it seems to me
an unnecessary duplication of figures. The main object of statistics is to
serve as a guide to the trade.  The man who deals in copper does not care
how much ore is produced ; what he wants is copper.  To go into 211 these
figures of the production of ores is a multiplication of labor, without any
useful purpose. The copper, as it comes from the mines, would in most
cases have no value at all, unless submitted to coucentration or smelting, or

whatever may be necessary. I dou’t see the object of going into all these
requirements, spending a lot of time and nioney, and more especially the
time spent in collecting all these figures, when they are not going to do us
a bit of good. I must also differ from Mr. Gibson, as I believe that prompti-
tude is in many cases of more value than absoluteaccuracy. Wecaunot ex-
pect in any case absolute acenracy as long as we have men to deal with but if
we can get it by March tst, as the Geological Survey has doue, it is worth
much more to the average dealer, consumer and producerthan it would be to
have it absolutely accurate a year from now.  One man, who deals largely
in copper said tome : ** I would rather know on Fchruary 1st, the amount of
copper produced, within § per cent,, than know the whole total 1wo momhs
later.” I think you will find that opinion among all people engaged in
trade.

Mr. B. A. C. CRAIG—TI think the best way to state value would be to
give it at some selling point and state how it had been determined upon.
From my experience of Mr. Ingall, I have found him extremely persistent
in his demand for statistics and figures. I don’t think he has been at all
lax, but I do think that almost any ordinary statistical returns that you
pick up give little or no information, for the reason they don't set ont in
detail how they have been compiled. [ think that Mr. Coste’s suggestion
is a good one.

Mr, BELL—Figures after all have but a relative value, The Province
of Nova Scotia produced last year four millions of tons of coal but how many
people realize what these figures miean to the trade and commerce of the
country—the invested capital in land, buildings and plant, in wages, in the
purchase of supplies, the rail and water freights, harbor dues and pilotage,
in Government revenue from customs and royalty. Something more than
a bald statement of figures should be given to the community so as to con-
vey to the public proper estimate of the valuc of mining as a Canadian
industry,

Dr. ROBERT BELL~In oirder to justify myself, T beg to state that I
was the first collector of ar*aeral statistics in this country, collecting them
since about 1860. They were published in the Mentreal /Herald for mauny
years and in the Glofe, Toronto, as well asin the Ay Journal, New York,
and the Mining Journal, London. Therefore I may, perhaps, be excused for
taking up your time for a few moments. The ditliculty in making accurate
statistics can hardly be over-estimated.  Anyone who hascollected statistics
knows it.  Mr, Bell and Mr. Ingall are practically agreed as to quantities;
the difference is in estimating values. If we are going into vatues, I think
the value should be the worth when converted into some form in which we
can compare it with other countries, the first tangible value itself. If you
make a ton of iron ore into hair watch springs. it becomes worth $1,000,cco
aton. I believe that Mr. Bell is entirely sincere in ali he hassaid, believing
the same to be true, but it all depends on the way you estiniate your values,
1 don't see why there should be any difference hetween the figures ; we get
them officially, and Mr. Bell gets them unofficially.

The SECRETARY~—1 beg your pardon ; I get them officially.
quite at liberty to examine my authorities. Here they are.

Youare

Dr. BELL—If the statistics are right as to quantities, ail the rest canbe
casily adjusted.

Mr. CRAIG—T think there is more in this matter than merely collecting
statistics, and without wishing to criticise the department, I doubt that per-
fection has been obtained by any means. If Mr. Coste would nominate a
committee to deal with the matter, I would be very glad to second the
motion, because I think it is of immense importance.

Mr. INGALL~—I am glad to hear the suggestion of the last speaker,
because it will put the suggestions which have been made in such shape
that they can be acted upon. I quite avree with Mr. Craig that we are very
far from perfection, but we shall get nearer to it if the practical men of the
country wilt embody their suggestions in definite shape.

Mr. GIBSON—The suggestion that a committee be appointed to deal
with the matter of statistics is worthy of consideration, It has always been
our endeavor in Ontario to present the statistics fully and accurately. We
have not always thought in the past, however, that we have been assisted as
we might have beca by the mining men of Ontario; but by dint of perse- *
verance we have usually succeeded in getling approximately at the point at
which we wanted to arrive. I am quite aware that the statistical schedules
published by the Burcau of Mines and the Geological Survey at Ottawa are
capable of improvement. If fuller details are wanted, we shull be happy to
furnish them, if we can get them. If a committee is appointed, I shall deem
it a privilege to co-operate with it.
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Mr. OBALSKI—As inspector for Quebec, 1 should like to join that
committee and give my experience on the subject.

Mr, COSTE~I don't quite agree with some of the speakers who look
upon quantities as the most important point in our mineral statistics, From
quantities we caunot make a total ; we cannot add ounces, pounds, tons and
barrels together. That is one point which, 1o my mind, forces us to settle
down on some system and some values 1o be adopted in all the provinces of
the Dominion, so that we can arrive at a total which will show the state of
the barometer, whether it is tising or falling. It should not be very difficult
to get at a standard of value, It is simple enough: What is at the mine ;
what is the state of the industry from year to year.  If metallurgical works
are incrensing and a higher matte produced, we want to know it. It seems
to me that the value should be taken at the mine or at the works every year,
in the condnions in which the mineral or metal is sold by the works. We
are then secording something which is happening at the time.

Mr. HOBART—1 would )..'¢ to ask Mr. Coste: -* How are you going to
get vour values without getting your quantities first? *°

Mr. COSTE~There are two ways of getting at values, bat the most
direct 1s to get them out of the books of the producer or miner. In some
cases the mining men of the country are enlightened enough to understand
the value of these statistics, and if they are quite sure that their particular
vilues will not be disclosed and that their productions will only he grouped
with others, so that their own business will not be published, in most cases
producers, miners and swmelters will take the values right out of their books,
Very often you know the value better than you know the quantity. By the
system I suggest, you can value your ore, your matte and your finished
product, and you don't repeat. The great point in statistics, to my wiund,
is clearness, and by this system you are always clear.

The following Conumittee was appointed to deal with the main question
and to report at the next annual mecting : Messrs. Fergie, Hardman, Coste,
Bell, Craig, Gibson, Obalski and Haanel, with powertoaddtotheir munber.

WEDNEFSDAY EVENING.
The members met at eight o'clock, the President in the Chair.
IRON ORES OF MESABI.

Prof. C. R. LEITH of Madison, Wis. opened the session with an inter-
esting address on the ** Iron Ore Deposits of the Mesabi district ** the subject
being well illustrated by lantern projections.

Mr. E. D. INGALL—What is supposed to be the relatiouship of the
Mesabi Rocks to the rocks in the Thunder Bay district of Ontario? [ have
worked in the latter region and the slides shown were identical reproductions
of those we had. I know that you have seen the two districts, and I was
wondering what the relationship was supposed to be.

Prof. LEITH—\Ve belicve the two regions to be continuous.  \We have
followed the Mesabi material from Gunthorpe Lake to Thunder Bay, and we
have no reason for believing that they are not absolutely the same,

Prof. MILLEV —We are under much obligation to Dr. Leith forcoming
such a long distance and giving us this paper. The subject of iron oresis
a very important one in Canada at the present time, especially in Ontario;
and I think that Quebec has hopes of finding iron ores. The district to the
south-west of Port Arthur is being tested. There are two mills at work
there for private parties, one of which, I understand, has Senator Mclunes
at its head, and the other is a Canadian company. The men who are doing
work are expericnced iron men, who have examined the district thorougbly.
I think the district is promising. That is about the only area we have in
Ontario that resembles very closely the Mesabi range. We have other
ranges which resemble the Vermilion. These ranges practically surround
Lake Superior on our side of the boundary. Oue range can be traced across
the district of Nipissing for a distance of about eighty miles, and the western
outcrop has attracted much attention lately in the township of Hutton. We
are very pleased that an iron man of such high standing as Dr. Leith has
come over and made some references to that district.  One thing we lack in
this country is knowledge of the deposits similar to those of Mesabi, Itis
no use sending an expert to examine deposits in our nothern district who is
not familiar with those of Wisconsin or Minnesota, because they are unique.
They send out experts from Eugland occasionally to examine these districts,
but they don’t know much about them. We expect that great interest
will be taken in our iron deposits during the next few years. Many deposits
were tested last suminer in a crude kind of way, and drilling was doneon a
number of outcrops. The only producer we have at present is the Helen
Mine, in the Michipicoton district.

Ou the motion of Mr. Coste, seconded by the Sccretary, a bearty vote
of thanks was accorded Professor J.eith for his address.

MINING IN ONTARIO.

Mr. T, W. GIBSON, Director of Mines,—It is not my purpose to speak
at any length on this subject to-night, but I have in my hand the statistics
of the mineral production of Ountario last year, and these will form a text on
which I shall hang a few remarks to show what progress we have been mak-
ing in that provinee during the year, Itis not so long ago that people were
sneering at the claims of Ontario to be considered a mining province at all.
It was looked upon as being pre-eminently an agricultural province, and it
is only in late years, comparatively recent years, that its claimsto be con-
sidered a producer of minerals on auything like a considerable scale have
been justified.  He submitted the following comparative statesnent showing
the output in 1902 compared with the previous year :—

MINKRAL PRODUCHION IN ONFARIO FOR 1902,

1901. 1902,
PRODUCT, —— —— — .- ——
Quaatity, Value. Quantity. Value.
$
Metallic :
Coupper. vovvs vevnnn.. ih.l 9,074,000 589,080 9,364,000 686,043
Gold ... ... ..LeL. oz 14,203 244,443 13,625 229,828
fron Qre... ........ tons. 273,535 174,428 359,288 §13,.445
Molybdenite.... ..... |11 N AN . 6,500 400
Nickelovoouss . b 8,882,000 1.859,970 { 11,890,000 2,210,961
Piglron..... ..... tons 116,370 1,701,703 112,687 1,683,051
Silver........ .. ... 02 131,400 83,830 145,000 30,000
Steel..... «........ tons. 14,471 347,280 08,802 1,610,031
Zinc Oreovnnnn.n.. tons 1,500 15,000 950 11,500
Less value domestic iron 5,016,734 7,030,259
ore smelted into pig iron
and domestic pig iron
converted into steel..... 400,000 745,000
Net value metallic output.. 4.616,734 6,285,259
Non-Metallic:
Actinolite. ........ ton:. 52§ 3,125 Soo 6,150
ATSENIC. oo e vnenanan b, 1,389,056 41,677 1,600,000 48,000
Building stone, eteeeveeiijine e 850,000 {..... ...... 1,020,000
Carbide of Calcium. . . tons. 2,771 168,79 1,402 89,420
Cement, natuzal rock..bhl, 138,628 107,625 77.300 50,705
Cement, Portland.... hhl 350.660 563,255 22,809 916,221
Corundom .. ...venn | 1,068,000 53,115 2,273,211 83,871
Brick, common....... .\:o. 259,265,000 1,530,460 | 220,500,000 1,411,000
Brick, paving ....... No.} 3,689,000 37,000 .210,565 42.0C0
Brick, pressed and  tetra
[ 2 L No.! 12,846,000 104,394 | 19,755.496 144,371
Foaparooooooooae, tons. 5,100 0,375 8,776 . 12,875
Graphite. 1,000 20,000 1,923 17,868
Gypsum..oo.vn ... 1,554 13,40C 1,917 . 19,149
Iron Pyrites......... tons, 7,000 17,500 4,371, 14,993
Lime. coveiiiinnnnns bush.| 4,100,000 §50,000 4,300,000 | 17,000
Y 47 ib. 854.,0c0 39,780 1,986,000 , 101,600
Nawral Gas......v.0e. S B 342,183 J.or oeniinnn | 159,238
Poltery. . .oviiii il 103,950 Jeeeranen . 171,315
Petroleum...... lmp. gals.] 21,433,500 1,467,942 | 21,630,c00 |, 1,600,000
Salte... coveaens. 10ns. 60,327 323,05 62,011 344,620
Sewer Pipe.oooovviiooifoeeas ool 147,948 |oeiennn cunen | 191,968
Tale.. ... .........10¢08 400 1,400 697 930
Tile, drain  ......... No.[ 21,592,000 235,374 | 17,510,000 199,000
Total Non-Mectallic....... 6,814.352 ) ,292,181
Add net value metallic omnt- 4,616,734 ! 6,285,250
PUlecicieiiaiiiennanns ——————— [ ——
Total pradartion.. ...... 11,422,525 | 13,577,440

The mineral products of Ontario for 190z considerably surpassed in
volume and value the output of any previous year. The total of production
was £13,577,440, an increase of $1,746,554 or 19 per cent. over 1got.  Metal-
lic products contributed $6,255,259, and non-metallic $7.292,181, both classes
showing an excess as compared with last year’s figures,

The chief increases were as follows ¢

1901 1902 Increasc
Copper..oveeieiainnein-. $ 589,080 $ 686,043, $ 96,903
Iron Ote..ovviivennnnne. 174,428 §13,445 344,017
Nickel... ..... ... ... 1,859,970 2,210,961 350.991
Steele. ciiieeeniaea 347,28 1,610,031 1,262,75¢
S1OnC . evvvieeies ceenn 850,000 1,120,000 170,000
CeneNt.covevencensens oo 670,000 967,016 296,130
Lime.ooviiiiiiaanes .. 550,000 617,000 67,000
Pctroleum products..... . 1,467,940 1,600,000 132,000
MiCA. e ieeeeeionenns ous 39,780 101,600 61,820
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And the principal decreases

1
1901 1902 1 Decrease

I —— — ——

|
Carbide of Calcium.. ... .. $ 168.792 | $ $9.420 $ 79.372
Buck, common, 1,539,460 1,411.00C 119,400
Natural gas.. ... .. 343,183 l 189,238 152,945
Vile, drain. . ..oovvnvnan. 231,374 | 199,000 32,374

Notwithstanding some slackening of production at the principal nic ket
mines and works of the Sudbury region, the output of copper and nickel
wis the largest yet recorded, the former being 17 per cent, and the latter 35
per cent. in excess of the yield for 1901,

In iron ore there was also a large gain, the production increasing in
quantity from 273,535 tons to 359,288 tons. and in value from $17.4,428 to
$518.445. The bulk of the ore, as in 1901, was raised from the Helen mine,
Michipicoton, where other important deposits of hematite are also in course
of development.

The production of pig iron was slightly under that of 1901, blast
furnaces findiog it difficult to procure regular and adequate supplies of coke.
The falling off as compared with the product of last year was 3,653 tons in
guantity aud £13,652 in value,

The very decided increase in guantity of steel produced from 14,471
tons worth £347,280 in 1901 to 65,02 tons worth'$1.610,031 in 1902, was
mainly due to the starting up of the Clergue works at Sault Ste, Marie.

Ruilding and construction materials in the main show an increase, par-
ticularly stone, which inciudes also crushed stone for pavement use, and
cement. The Portland cement industry is being firmly planted in this
Province, where immense supplies of the raw materials for its manufacture
exist. Eight plants were at work in 1902, and since the heginning of the
present year another large factory has come into operation. Three or four
others are under construction. In addition, natural rock cement is being
made at four different establishuments. ‘The total output of cement rose
from 489,288 bbls worth £670,850 in 1901 to 600, 199 bbls. worth £967,016 in
1902, ‘There appears to have been a falling-off in the production of ordinary
building brick.

Mica shows a large proportionate gain, while the output of natural gas
has shrunk to little more than half the dimensiouns of 1go1, in consequence
largely of the withdrawal of permission to export this article.

The yield of petroleum remained almost stationary. Tiwe value given
in the above table is that of the refinery products together with the value of
the crude used for gasand fuel purposes, in which a much Jarger share of
the product is now employed than formerly.

Mr. COSTE.—I should like to ask why, in the petroleumn production,
Mr. Gibson has used the finished product figures, instead of the raw
material.  The figures of $13,500,000, which Mr. Gibson quoted as the total
mineral production of Ontario last year, include the petroleum in the shape
of the finished material—parafin wax, lubnicating wax, and so forth. I
don't think that is right. You might get your production to $20,000,000, if
you valued the products in that way. It gives a false impression. I would
like to emphasise what I stated this afternoon, that there is no system to the
thing. Ve want to know the mineral production of the country. We don't
want to take a mineral product and value it up to its last limit, the finished
article, and then call that the mineral production of the country ; it is not
the production of our mines at all. ‘The sooner we realize that, the sooner
we know what we are dealing with. There is no use our fooling ourselves,
as the saying is, and I thiuk that in this case we do.

Mr. GIBSON.—This question was gone into this afternoon at some con-
siderable length, and I don’t think it would be edifying to bave a repetition
of it. There is a difference of opinj. * in making up statistical schedules,
and a counnittee was appointed to cousider it and make recommendat.ons,
and I think that it might very well be left tothat committe, Onec of the
values of schedules of this kind is that one year's work can be compared
with another and when you preserve the bsis which has been sdopted in
former years, you can compare one set of figures with another. When you
change the basis, you lose that advantage. Figureslike these can only be
approximate.

Ou the motion of the president, a cordial vote of thanks was passed to
Mr. Gibson, and the session adjourned.

THURSDAY AFTERNOON,

‘The Meeting of the Institute was resumed at three o’clock in the after-
noon of Thursday the 5th March,

Mr. Charles Fergie, President, occupied the Chair,

ECONOMIC GEOGRAPHY

Mr James White, C E., F.R.G.S. Dominion Geoptapher, Ottawa, pre-
sented a most interesting paper ** On Economic Geography.'

At the conclusion of his paper Mr. White said, pointing to the handvame
map of the Dominion on the wall, recently published by the Department of
the Interior : This wmap will be used to a certain extent in connection with
the Economic Atlas. Before I left Ottawa I saw the Minister of the Interior
and he gave nie permission to say that a copy of this map properly mounted
will be donated to the Institute, and that an unmounted copy wil) be semt o
eiach member ot the Institute,

The PRESIDENT (Mr. Fergie) said. We are all much indebted to
Mr, White for his interesting and instructive paper and especially for what
he promises in the future as regards maps and diagrams, which will be no
doubt of inestimable value,

Major LECKIE --I heard Mr. White's paper with a great deal of pleasure
for it gives us a clearer ideu of the resources of the country than we had
before. The development of those resources come uite within our scope
as an Institate,  The water power of Canadais unrivalled in the world. [
have been in Norway aud Sweden for some years past, and after what I saw
there I can say that Canuda eclipses the world in the matter of water power.
Really our water powers are the equivalent of our coal fields, Take the
Sault and there youn have the whole of Lake Superior as a mill pond, and the
power that can be made available there is incalenlable, It is equal to, I do
not kanow how many thousauds of tons of coal per year, and we have in all
those rivers from Lake Superior to New Brunswick a water power which
must represent an enormous amount of fuel.  In the Lake Superior dtstrict
and in North Outario we have no coal but we have the equivalent in enor-
mous water powers.  The Department of Government which Mr. White
represents is doing an immense service to Canada in bringing these things
before the country,

Dr. GOODWIN—Therc is an interesting incident known to some of us
which illustrates the point that water takes the place of fuel to generate
power for mining and other purposes. Some of you who know the Cordova
Mine know the amount of wood and coal that it took to generate power,
but within a recent period they have developed a water power two miles
away, and now they are independent of the coal barons to the south, That
is a beautiful illustration of this very point, and that will be repeated over
and over again in Caunada as time goeson. In that way we solve the
problem of cheap fuel.

Mr. WHITE~The branch of the Department of which I have the
honour to be the head is to a large extent a new thing, and our first piece of
work bas been the large map of the Dominjon. We also produces a smaller
one on a scale of 100 miles to the inch,  From this time forth we propose to
develop as far as possibie on the lines of commercial geography with the
view of advertising the resources of the country. If we can place a copy of
the Economic Atlas in each business house in Great Britain and the United
States, it will do more toadvertise Canada than anything else I can think of,
If we can do that, it will be a revelation to 99 per cent. of the people of
Great Britain and of the American Republic.

Mr. COSTE—I woulG like to congratulate the Canadian Govermment
and the country on having secured my friend Mr. White for the position he
now occupies at the head of this Topographical Branch., Some years ago
Mr. Wkite and I were on the same Survey and I learnt then toappreciate his
ability. The difficultics before hiwm are, no doudt, very great, but I have no
fear but that he will overcome them. The importance to the country at
large of first-class maps is self evident, but it is especialiy evident to those
who have tried to make surveys with the existing maps and know their
deficiency. The state of our maps has beer deplorable up to date. I would
like to ask Mr. White if a geodectic survey of the whole country is to be
undertaken before iong, so as to lay the foundation for very correct maps?
1 would like to see the work undertaken by the Dominion Government in a
systematic way.

Mr. WHITE~TI cannot really say whether the Department proposes to
undertake a geedetic survey of Canada. For a great many years to come
we will have to depend on what are called geographical surveys. These
surveys carried on in the past have not been what they should be, and the
information on our maps hitherto hias not been as detailed as it should have
been. What Mr. Coste refersto can only be accomplished by the expendi.
ture of more money, but I have every reason to believe that it will come in
time. The geodetic survey means the carrying of a triangulation over the
whole country which is a very slow process indeed. There is no use in
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having one Department doing a lot of work amd another Deparunent doing
other work awd overlapping cuch other. What I have always advocated
was the formation of a Geographical branch which would undertuke all this
work and go into it with ability and expedition.  The present system of
letting the work omt to different Departaients results ina waste of time and a
waste of money

On the motion of the President a cordial vote of thanks was tendered
to Mr. \WVhite for his valuable paper.

THE STEWART RIVER GOLD DREDGE.

Mro AL WL ROBINSON, CEL, of Momireal, presented his paper ** On
the Stewart River Gold Dredge ™ - repraduced elsewhere,

Mr o B HARDMAN=Might E ave permission to guestion Mr. Robin.
son with regard to onte ur two technical points,  He told us that his dredge
wits of the Califorman type rather than the New Zealund type.  Might Task
him whethier these holes in the sereen atre of uniform size or whether some
are smaller and sotme larger than the otbers.  Those of you who read th -
Canadian Mining Review of last month may have noticed a comparisor .n
the methods of dredging between tiie New Zealand type and the Amer.can
type and the expression of opimon given thereon.  Might [ ask i the
backets 1 the Stewart River Dredge are close together, and if not, what is
the distance approximately between the hucket pins?

Mr. ROBINSON~The holes are from an inch to three inchies and are
not of uniform size: at the lower end there are a few holes six inches by
three.  The size of the holes depends largely on the size of the stones to be
dealt with,  The buckets are open spaces with intennediate links and the
capacity of the bucket is two and a quarter cubic feet. I was the first one to
introduce the close bucket type for dredges built some yearsago in Montana,
Those who used them secined to like them, and they claim that they work
at bederock better than the buckets further apart.  There are arguments in
favor of both sides, but close buckets are Iieavier than the other system and
not as weil adapted for lifting big stones.  Accidents happened on the Mon-
tana dredge by big stones jetting between the buckets, but in this type of
bucket that does not bappen.

Major LIECKIE=—A year ago I was in New Zealand and saw the dredges
at work there. ‘The rivers are rather deep in that country and the sand free
from boulders, so that they could use a different type of dredge, My friend
Mr Errington, when he wasup the Vermilion River inour Northern Ontario,
found that there were a great many large boulders in 1the bed of the stream
which would prevent the use of the New Zealand type, although on certain
It would appear that the
machine wounld have to be modificd to suit the conditious of cach river. I
was very much pleased to hear this paper read by Mz, Robinson. [ happen
to know the President of thecompany very welland 1 know that the financial
affairs are in the best of hands,  1f this dredge does not succeed, consideringe
the financial and mechanical skill displayed, thenthere is very little hope for
success in that business.

Mr ERRINGTON—Whatsizeof bouldersaze hasulled, and is the ground
loose or solid ?

Mr. ROBINSON I think the gravel is comparatively loose.  Of course
we do not know what is heneath the surface, and as they have to work over

othier rivers they might advantageously be used.

a good many miles of river they would encounter all kinds of material, 1§
way sy thit the dredge can come up against immovable rocks without
injury to itself. We handle stones in that dredge up to 18 inches in diameter
anid pass them through,
Mr. ERRINGTON~How would you do when you came to large bould.

Do you work ..round then or up agaiust them ?
Mr. ROBINSON—=You have to do the brst you can, but in the hands of
a skilful man there is no danger,

Mr. ERRINGTON~The gold on the Venmilion River is coarse enough

10 look at, butin reality it is comparatively fine: it issort of flakev. On
account of there being such large boulders there T was not awarce that you
could make any headway with at dredie of that kind,

crs?

A cordial vote of thanks was tendered 1o Mr. Robiuson for his valuable

paper.
REMARKS BY DR, LEDOUX.

The PRESIDENT—We have with us this aftersoon a very distinguished
visitor i the persoa of Dz, Ledoux, of New Vork, President of the Amcerican
Institute of Mining Kogincers,and 1 wish vou to join with mic in giving him
a very heanty welcome.

Dr. LEDOUN, who was warmly received, said : I thauk you in the
name of the Asuerican Institute of Miniug Eugincers for welcoming mic to
your meeting. I have heen a utember of this Institute for a number of years

and I always bave great pleasure in attending your meetings, One of the
most pleasant things is that you find so many men of one Institute who are
members of the othier.  The relations of the American Institute with the
Canadian Institute are most cordinl and most friendly and they have been
working largely on the same lines, 1 again express my pleasure in being
with you.

ON THE MODERN BLAST FURNACE LABORATORY.

Mr, W DICKSO X CRALG, of Midland, Ont., presented a most interost-
ing paper ** On the Modern Blast Furnace Laboratory and its \Work.**

The PRESIDENT—Thete are some chemical gentlemen conuected with
the 1ustitute who are fully compeient to discuss Mr. Craig's paper, but 1
regret they are not in the room at present,

Dr. LEDOUX =1 have been making some notes while Mr. Cruig was
readiny bis paper, not because | had any idea of discussing it but in order
that Tmight get some ideas for the laboratory in New York, I remember
that in the laboratory in London they had extraordinary difficulties in their
assays. They bad their balauces tested and tried everything 1o discover
what the difficnlties were, but a1 last they found that it was in somse way
connected with the electric light which affected the baluv ¢, When the
light was some distance from the balance, one urm of the balance or the
other would be suspended or lengthened, but whea they did away with the
electric lamp all these discordant results disuppeared. 1 mention that as
showiny how careful we must be about the construction of the Yaboratory,
and how we should watch the effectsif it is iHuminated with clectricity,
The desideratut is to get the light near enough to hive the full benefit of
it, and at the sune time not too near to get heat from it.  With regard to
the floor beiug cemented we tried that in New York but we found in time
tiat the friction wounld wear away the cement and our experience was that
a very hard asphalt makes a better floor. * The arrangementsof the windous
in the laboratory is a very important matter because you want to get light,
and at the same time be able to keep the windows opened without having
the wind blowing over the desk.  As to the sampling of cargoes of iron and
ore that is the most important point Mr, Craig has reised. If your sample
is wronyg there is no use making a careful analyais of it, 1 know that con.
scientious assayers have to meet competition from men who simply take a
cigar box and fill it from 2 cargo and then say they have a proper sample,
You cannot have too lazge a sample and, facilivies for pregaring it are cqually
essential.,  There are many ways of sampling caigoes of iron and ore hesides
merely taking a shovel full out of cvery tenth bucket.  The old 1ethod of
haviug a rod with kuots ou every two fret and having a mas take a lump
however small it ight be, and putting it iu the sample pile gave you a very
fair sample. 1 am delighted to hear that in Mr. Craig’s case they havetaken
such pains with their laboratory. Notouly is it imporiant for the works
themeclves 10 have the best analysis, but itis a matter of importance for
thosc who sometimes have 10 stand between the buyers and sellers of ores
and their producis—sometimes we find that no matier how painstaking a
man may be, another man way not be so )\:\i:)s‘lnking and the tendency
saturally is for cach man to think that his own anaivsis is right.

Dr. GOODWIN—I am glad that interesting papers of this characier en-
gage the attention of the Canadian Mining Institute. 1 say that hecanse |
atn a chemist myself, and 1 belicve that we do not have half enough chesis.
try talk at our meetings 1 generally hear discnssion about geology, and
wining, and machinery, but very little about chemistry, and we ali know
that chemistry is 2 most important branch of the wining industry, Mr.
Craip's description of the methods which have been adopted at the Midland
iron Furnace has value in several respects.  Inthe first place it willbe a
valuabic paper for students to consult in order to give them a clexr idea of
the kind of work they will have 2o undertake when they get into business
themselves.  The description of the methods which can be carried through
1 twenty-four minutes or half an hour will gzive the student a clear idea of
the rapidity into which hewill have to altar his slow fingered work while
he is at the scientitic schiocol.  Mr. Craix’s suggestion asto what tiiec Govern-
ment might do in encouraging the selection of standard samples is most
finportant. The description of the laboratory I found very interesting. and,
like Dr. Ledoux, I made notes of the suggestions which perhaps I may be
able to cinbady in improvements which areto be made in our own laboratory
in Kingston. We arcall much indebted to Mr. Craip for this interesiing
paper.

Mr. CEORGE E. DRUMMOND-1I listened with very much pleasueto
the able paper of Mr. Craig aud Lam pleased to know that Dr. Ledoux was
ablc to exp.ress his commendation of the work we are trying to do at
Midiazd,  We have a great deal to do there before we make ourselves per-
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fect, but there isone thing which 1 am sure you will have noticed and that
is that we have = good chemist (applause). The chemistry of the thing is
what we want to get down to iun this country, and for that reason many of
us who are cagaged in manufacturing are beginning to take an interest in
technical education.  We have suffered in Midland, and 1 suppose others
have suffered also, s to the methods adopted for sumpling at the port of
shipnient as against the :nethods adopted at the port of delivery. The
question of uniformity is a very important one.  Chemistry is nost important
i our business and the manufacturers are beginning to realize that, In
trying 1o make onr laboratory at Midland as perfect as possible we feel that
we itre going on the right line.  \We try to have .. goo? Superintendent and
good workmen, aud having heard our chemist vou will see that we have
succeeded in getting a good one.

O the motion of the President a cordial vote of thauks was tendered to
Mr. Dixon Craig, for his paper.

ON SOME POSSIBILITIES IN CANADIAN MINING.

Mr. FREDERICKR HOBART, M.E, of New York presented s paper
on ** Some Possibilities in Canadian Mimng,” (reproduced elsswhere 1
this Review,)

ON MINLRAM, STATISTICS : CANADA AND UNITED
STATES COMPARED,

Mr. GEORGE E. DRUMMOND, presented i paper by Mr. George
Johnson, Dominion Statistician, giving a comptison of statistics of mineral
production: in Canada and the United States,

Votes of thanks were tendered to Messrs. Hobart and Johnson for their
contributions to the transactions at lustitute.,

THURSDAY EVENING SHSSION.
The members et at cight o'clock.
the Chair.

THI VOLCANIC ORIGIN OF NATURAL GAS AND PETRLLEUM.

Mr, EUCGENE COSTE, E. M., Toronto presented a valuable paper on
the subject of ** The Volcanic Origin of Natural Gas and Petroleun **

Dr. ROBERT BELIL~—Mr. Coste has made out a theory that there may
be a connrction between petrolenm and gas and organic phenomena, but 1
cxpected he would go further and show how all the clements are derived ;
how from the disassociation of the clements of other substances petrofeum is
formed.

Mr. COSTE~1 do not pretend to be enough of a chemist 1o explain all
the phenonmena I have referred to. It is a pretty complicated problem, and
I am afraid that we do not know much about the extent of the reaction
which takes plice down below. The only thing I point out is that we
clearly see in the volcanic emauations these hydrocarbon problems producing
the sulphur and these chloride cmanations which we colledt aigl t from the
lava itself, and the analysis of chloride sodium, earbonicaci-, elc. Thereisno
doubt at all that 21l these gases arc contained in the lava itself and coutained
in the same way in the fluid magua cmanating from these voleanic districts.
1 leave to future generations to say what the reactions are down below ;1
concern wyself only with the geological fact.

Major LECKI1E—Wc are all indebied to Mr. Coste for his very erudite
paper, but 1 think it tries to prove too much. All these oils are not of
regular chemical analysis. They vary in their constituents aud in the
proportion of their constitucats. \While not desiring to comtrovest this
theory of volcanic origin, I think that there are cvidences of oii baving been
produced from the shales. Take the Albertite in New Brunswick: Through
the lituminous shales there, there arc regular fractures and these fracinres
arc filled with solidified petroleum. There is evidence that it has filtered in
from the bituminous shale through which the fracture ruus. i

Mr. COSTE—~There was pressure that would drive it in through the
shales.

Major LECKIE —It does not require any pressure.

Mr. COSTE—You may drive anything through shales with weight,

Major LECKIE—We find that the fractures are filled by a regular in-
filtration. I can remember a discussion in this city at a meeting of the
Awmerican lustitute of Eugineers when Mr. McFarlane, Chicf Analystof the
Goverment, took the ground that a great deal of this natural gas and petro-
leuw ia Peusylvania was that the resust of the volatilization of the volatile
matter of the bituminous coal; the conversion of bituminous coal into
anthnacite.

Mr. COSTE—~There are millions of barrels of oil away down under the
coal.

Mr. Charles Fergie President m

Major LECKIE~I think the oil hias a different origin and that is very
evident from the manner in which we find it to-day.

Mr. MICKLE—~I would like to pat ihis question as aconundrum:  What
15 the differentice between a man who believes he exclusively vegetable
origin of coal and a vegetarian.

Major LECKIE—That is a pusle.

Mr. HARDMAN—Perhaps Mr. Mickle can answer that himself,

Mr. MICKLE The man who believes in the exclusively vegetable
origin of coalis prepured to swallow anything, and the vegeturian dransthe
fine st meat.  (Laughter),

Mr. COSTE—We havedifferent beds of gasonly 125 ft, apart, and they
havebeen there for acons of ayges and yet the pressure has remained different |
as we find by our guages.  That cannot b~ controverted in any manner, and
that shows absolutely the imperviousuess of these fissures, It is not all shale
between | it is an impervious sandstone. It is impossible, as [ pointed out in
the paper, to imagine that these gases and oils which, have travelled side
waysto the Anticlines, had been brought there without any pressure whatever
to drive them. How could they travel throngh sucl strata as that, where
they will remain for agres in that way without mixing at 125 1bs. difference
of pressure between two strata only 125 ft. apart.

Br. ADAMS—We are indebted o Mr. Coste for his very able paper. It
contains so much that mav be discussed with profit that we can hardly hope
to do it justice within the timeallotted to us. It is a paper which should be
discussed by correspondence by each of us writng what we think on it,and
having that put in as an appendix to Mr. Coste’s pape=.  There is one thing
which strikes everybody and that is, that the paper has been written by a
gentlan in who ltus been cducated in Frauce.  We find that at the very
carliest times the French geologists had always had the greates: respect for
the carth’s interior which none of us know anyihing about.  For instance,
in the case of the granite, when we get the granite through the shale wesay
that the graaite came up in a liguid condition.

Mr. COSTE—That is not in wy paper.

r. ADAMS—I1 is not, but Mr. Custe has derived from the canlv's
interior coal oil and all other things, and it is part and parcel of the same
theory. Weought to be very thankful to Mr. Coste for the paper i which
1 can sa ely say he has got togother cvery single fact that can be adduced in
‘avor of the Volcanic Origin of Petrolcum, and a good many which cannot
he adduced in favor of it.  With regard to the albertite, it seems tome plain
that it is not volcanicatall. You have a series of shales in the Devoniam
of fossil fish which is su nosed to be the origin of bitumen. In that case
there is an anticlinel ; on the side the shale broke as it naurally would and
probably that was arched slowly. The erack was developed slowly, and
probably ages elapsed from the titne the crack first opened until we get itin
the present coundition. When you take the shales and turn themn over
slightly you find that the bitumen shows out. If you have this crack
opened in a mass of shales saturated with bitumen, it sces tome it is
reasonable 1o supposc that a cestain amount will slowly ooze out of the
crack, and as thie crack widens it will it up. There is 150 cvidence of vol-
canic action about that. Wheun they started the minc it was supposed to be
coal and when they cut down the fine rock fissure vein that came out to a
thin cdyge and disappeared instead of getting wider as it ought to if the stuff
had comc up. The company closed the works and the whole thing camec to
an cud, Itisimpossible to try to explain any occurrence like that by the
thicory of cmanations from below.

Mr. COSTE—The very fact that Dr. Adams has poinicd out that the
shales are impregnated with bitumen phenomena shows that the albertite
vein was not formed by the drainage from the <hale into the vein, because
if it was there would be o petrolen in the shales now.  If the oil of the
shales drained into that fissure there would be no more in theshales, Show
me in nature to-day where fossil fish producc oil. You have no right to
admit that they produced oil in the lower carhoniforous timne when youcane
not show it 20 s11e to-day  You cannut show e any place to-day where the
hodies of the fish are entoisbed ; they are decomnposed.

Dr. ADAMS —1{ I could take Mz. Coste down five or ten miles under
the casth’s crust I 1hink T could show that process bt uitfortunately bhecause
our spirits are harboured in bodics that cannot pass through shales I cannot
prove it.  Perhaps in another world under morce favourably conditious I can
prove that.

Mr. COSTE—If they are not entombed at the time the formation is
made on the sea shore liow can you get it afterwards.

Dr. GOODWIN~I should like to point out that the human wmicd is
pronce to prepossession.  There are illustrations of that on every hand and L
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uw very much inclined to thiuk that geologists have 2 prepossession in
fuvor of the organic origin of carbon and hydrocatbons in nature. That
prepossession is very natural,  The origin is that in nature as we have it on
the surface of the earth, we caunot disassociate carbon aud bydrocarbons
from the leaf matter, so we siy we get our carbon and our hydrocarbous,
everything except carbon dioxide from this leaf matter and it is natural for
geulogists to rush to the conclusion that all these materials which we find in
the crust of the earth huve ultimately an organic action, lending a sort of
appearance to the prepossession of which Mr. Coste has been aceused.

Dr. ROBERT BELL—I beg to move a vote of thauks to Mr. Coste for
his paper. ¢ do not think I ever in my life listened to & more interesting
paper.  As Lr. Adams has suggested, the members of this Iustitute should
guve their opimuns o it by correspondence and this correspondence includ-
ing Mr. Coste’ paper would muke a pamphlet of very great interest.

Mr. MILLER=I bey to sccond the vote of thanks to Mr. Coste,  We
are very proud of Mr., Coste in Ontario and as Toronto is his City I think
the Institute might have one meeting there if vnly for educational purposes
to let the people know what kiud of an Institute we have, ‘Thereare agreat
many guestions asked about what we are by politicians and legislators. A
great many people in Ontario seem to believe in the volcanic theory, We
see that Prafessor Meikle believes in it : and he made up that conundrum at
the time he was discoveringg the aunthracite at Sudbury { Laughter). 1 had
occasion 10 examine the well which they are putting down aud when they
got to the granite, I told them that it was time to stop but they went on and
are poiny on still.  They scem to think they will get oil down there, 1t ze-
minds me of the stary of the fanmer who was digging in the ground and
was asked if he was Icoking for a ground hiog. e answered no, but he
comtittted to dig aud when he was asked : ** \What do you think vou will
121, e replied ; well if 1 keep on I will get oil, licl), or China. (Laughter.)

The thanks of the Institute were accorded to Mr. Coste.

THE EXAMINATION OF MAGNETIC ORE DEFOSITS BY MEANS
OF MAGNETIC MEASUREMENTS.

Dr. EUSENE HAANEL=Dominion Supt, of Miues, Ottawa, wasdown
fora paper ** On the Principles Underlying the Detenmnination of the Location
and Extent of Maguetic Ore Bodies by Magnetic Susveys.” Dr. Haanel
aunounced at the opening of his address : 1 have changed the title of my
paper. 1 find it wonid be scarcely of much value 10 speak in a smnmary
way on the principles undeslying the method, and as I wauted to mnie the
paper more practical 1 have changed the title to ** The Examination of Mag.-
netic Ore Deposits by Means of Maganctic Measurenents,*

Dr. HAANEL delivered amost interesting: and crudite address on his
subject, whicii he illustrated by dingrams on the black board.

At the conclusion of thu address

The PRESIDENT said: Weare indebted to Dr. Haanel for his inter-
estiug and instructive paper. 1 am sorry wwe had not an opportuaity to call
upon him caslier in the day when we could have given him more time.
Uniler the circnustances 1 do not think we have enabled him to do justice
to his subject.  There is no doubt that he has made the very best of it in the
short space of time which hic has had at his Jisposal,

Mr. INGALL~Dr. Haanel has given us an outline, and a very interes-
ting once, of a handhook which hie i< goiny 10 write on this subject. I may
say that he hias got all the information that he could possibly get in such
concise shape, that thosc of us who wish to follow up the Swedish methiod
wili have something to show us cxactly how things may be done. 1 have
no doubt that Dr. Haancl’s book wiil be of great value to the mining men
of this country. I have always held that in the Ringston and Pembroke
sintricts, for instance, where thiere are so many bodies of maguclite, that
had magnetic surveys been made many deposits would have heen brought
forward to our great profit.  The information which Dr. Haanc! will impart
in his bouk will doubtless be of great use to the mining poople of this
country.

Mr. MICKLE—~Could Dr Haanel tell with cestamnty the difference
between a mass of rock 20 or 30 per cent. magucetite acar the surface, and a
bo«dy of maguctite at auy depth helow the susface?

Dr. HAANEL-1 Eave indicated that it cannot be done in a case of that
kind. That can oaly be doue by horing.

Dr. GOODWIN~I realized last summier the imporiance of this method
of magaetic survey.  Dr. Haauel's clear aund lucid explanation of the prin-
ciples of this survey has romoved certain doubts from my mind which 1 had
asto its applicability., I trust that what Mr. Ingall has said about the
publication of the hiand took dozs not mean 1hat we are not going to have
the honour of pudlishing this paper 11 our Journal, hecause 1 think it would

be very important indeed to have it putlished in the Journal of this Institute
so that it may receive the widest possible circulation, (Hear, hear. I have
much plensure in moving that the thanks of the lustitute be tendered 10 Dr.
Haauel for his very importaut puper,

Dr. PORTER~I bave much pleasure in scconding the vote of thanks
to Dr, Haanel, and in doing so I should like tospenk of my own experience
in attempting to learn something of this method. Iam not able to read the
Swedish work on the subject in the original, and 1 have had considerable
dificulty in the last yeat or two in getting any satisfactory information on
the subject.  Itriedin England and Germany and failed. At McGil Uni-
versity, Dr. Adams and 1 have both apprecinted the importance of this
Swedish method and I might say that the Geological Department, under
Dr. Adaws, has recently procured some of the most modern apparatus for
this magnetic survey and we are putting it in as a very important part of our
Geological cowrse. I think this field bas been very wuch neglected until
recently in this country , aud we want to make the very best effort we cun in
the future to remedy our omissions in the past.  Dr. Haanel's book will be
welcomed not only by prople who teach, but by many people in the field.
I have had from my old students and from others many enquiries within
the last yearasto where in the world they could get information with segasd
to this method of survey, aud heretofore 1 have had to send them a long
list of very unsatisfactory references. 1 hope when Dr. Haauel publishes
biis book that I will be able to send them a single reference which will not
be unsazisfactory.

The vote of thanks was enthusiastically passed.

The meeting adjourned at 11 o’clock 10 meet on Friday morning.

FRIDAY MORNING SESSION.

The Institute met at 11 0°clock on Friday morning in the library. MMr.
Charles Fergie, President, occupied the chair.

Au informal discussion took place as to where the next annual meeting
should be held, but this discussion was renewed afterwards on a motion to
hold the mecting in Toronto as appears by the report later.

ELECTION OF OFFICERS.

The scrutineers haviug examined the ballots, reported that the Officers
and Council (scelast number REVIEW] selected by the nominating comsaittce
had been elected.

MR, COSTE TAKES THE CHAIR.

Mr. B. T. A, BELL—Itis now in order that our new President, Mr.
Coste, who by the declaration of the ballot, will fill the offlice for the ensu-
ing year, take thechair,  In Mr. Coste we have one of the oldest consult-
ing mining engincers in Canada, and a gentleman who has cousistently
carned a very high reputation as an engineer and geologist.  (Applause.)
Tu so far as the proceadings of our Iustitute are concerned we may cou-
gratulate ourselves upon haviug on record two papers from him which are
decidedly unique aad original and distinctly creditable to Mr. Coste and to
our Institute. {Appiause.) have great pleasure in moving that Mr.
Coste now take the chiair.

Mr. COSTE then took the chairas President of the lustitute and was
reccived with hearty applause and congratulations. He said : I thank you
very much for the honor you have confesred upon e in electing me to be
President of the Canadian Mining Institute, a position which has always
been worthily filled by men of distinction in the past. My only fear is that
1 1may uot he able to discharge the dutics of the offize so well as my prede-
cessors have dozne, but I assute you that I shall do my best. (Applausc).
With due repard to your choice I think you could have selected a better
wan, aud indeed Isce around e in this room many gentlemen who I think
are more Hitted for the position than Iam. I should like to make a few hrief
remarks as to the progress of our Institute during the past fow years. The
figures given in the report of the Council show 1hat we are iu avery healihy
condition inzdeed. We have now 353 members and our official publications
are very creditable to the Institute and to the mining men of the country.
Indeed, 1may say, that froms year to year our publications are improving
all the time, We have always held good mcectings and that is one
of the things nessary to keep matters going. We also have a very satis-
factory finaucial slatcment to present and a substantial balance on
haud, We owe that in large part to the kindness of the Domninion Govern-
ment in granting us an extra £2,000 last year and it is fitting for us torecord
our appreciation of this grant and 1o thank the Honerable Mr. Sifton, Minis-
ter of the Intesior. for bis kindness in that regard, We can also express the
hope that at least the same grant will be renewed for gext year. We want
to get at least as much Mmoney as we hiad last vear, because s our Treasurer
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has pointed out, we have a good deal more to publish this year. In the dis-
cussion which took place, speaking about a meeting in Toronto, I referred
to the fict that in Ontario they have never seen this Mining Institute, and
some people there imagine that there is no such thing as a Mining Institute
or no body of men chartered into an Association which represents the
mining interests of the whole country from one end to the other. From
that idea arose a very queer situation which was called to our attention in
time by Mr. Bell, the Secretary, and fortunately Major Leckie was in
Torouto, and there was a corporal’s guard of us to tell the people up there
that they should not imagine that they had credentials from all over the
They had the gall to appoint a Credential Committee in Toronto
and to represent themselves as a representative mining body of the
Province. 1 think thatis partly due to our mistake in not having occasional
meetings in Toronto, and I trust that the suggestion made to have a meeting
there will take shape. We will have a very fine new hotel there next
year and you could not go to a better place. I conclude by thanking the
members of the Mining Institute for the honor they have done me. (Ap-

country,

plause).
THANKS TO MR. FERGIE.

Mr. J. STEVENSON BROWN—It would be in order now for some
mining man to propose a vote of thanks to Mr. Fergie, who has so well pre-
sided over the Institute during the past year. Iknow something of the services
which Mr. Fergie has rendered and I know that at very counsiderable incon-
venience to himself he has travelled very long distances on several occasions
simply to attend our Council meetings, a fact which shows that he took
great interest in the society.

Mr. HARDMAN—Our treasurer desires that this motion should come
from a mining man and in compliance with his request I have much
pleasure in moving that the thanks, the most cordial thanks of the Institute,
be given to Mr. Charles Fergie for the able manner in which he has presided
over our meetings during the past year.

MAJOR GEORGE SMITH, M. L. A,, seconded the motion.

The PRESIDENT—(Mr. Coste) In speaking of the progress our Ins-
titute has made during the past year, I should certainly have mentioned
that this progress was due iu large part to the efforts of our President Mr.
Fergie. I ask you gentlemen to pass that motion with hearty applause.

The members of the Institute enthusiastically endorsed the motion.

Mr. HARDMAN—I beg to move that the thanks of the Institute be
tendered to the Secretary and to the Treasurer both of whom have rendered
valuable services and have been present at every meeting of the Council.

Mr. A. W. STEVENSON—I second that motion. It makes a very
strong combination for the good of any society when you have such a
Secretary, such a Treasurer and such a President as we had last year. Ihave
no doubt that our Iustitute will continue to grow and increase and that we
will have a membership of 1000 instead of 500 as at the present.

The motion having been put by the President it was cordially received
and the thanks of the Institute were tendered to Mr B I'. A. Bell,
Secretary, and to Mr J. Stevenson Brown, Tieasurer.

Mr. B. T. A BELL—Wahile votes of thanks are in order we mus' not
forget the services rendered to the Institute during these meetings by Dr.
Porter. He has gone to great personal troubles to provide us with the use
of an excellent lantern and in many other ways he has done much to promote
the success of this gathering.

Mr. HARDMAN seconde 1 the motion which was adopted.

The PRESIDENT in tendering the thanks of the Institute to Dr. Porter
said that every year they had met in Montreal
unifurm kindness from him.

Mr. B. T. A BELL—With regard to the proposal to move a vote of
thanks to Honourable Mr. Sifton for the grant to the Institute, I may say
that the Honourable Mr. Fielding has also been very considerate to us. We
have already expressed in very clear and precise language our appreciation
of the Goverment grant, and we all hope it may be renewed.

they had experienced

TORONTO FOR NEXT ANNUAL MEETING.

After some discussion a motion was passed recommending to the
Council the desirability of holding the next annual meetings of the Ins-
titute in the city of Toronto.

MONTREAL BRANCH OF QUEBEC MINING BUREAU.
Mr. T. J. DRUMMOND—We have felt for a long time in the City of
Montreal that it was very desirable and there should be a branch in this City

of the Mining Department of the Quebec Goverment. A great many people
who visit Montreal and who might be interested in our mining development

often do not find it convenient to go to Quebec City, and if we could have
the mining exhibits and information here it would be a great assistance. I
beg to move seconded by Mr. Stevenson:

‘‘Resolved that this institute through its officers urge on the Goverment
of the Province of Quebec the necessity and importance of establishing in the
City of Montreal a branch office of the Department of Mines. Such branch
office to contain all necessary exhibits maps and other information in regard
to the Mining interests of the said Province, and to be the Head quarters of
the Director of Mines of the Province of Quebec, and under his immediate
supervision. This Institute being of the opinion that the establishment of
such an office in the City of Montreal would be in the interests of the
Province of Quebec and of the Dominion at large.”

I do not believe that 1t would at all interfere with the Mining Depart-
ment if the Provincial Inspector of Mines had his headquarters in Montreal.
If he were here it would be possible to get this information for those inter-
ested in mining matters who visit Montreal, and they could see at great
convenience to themselves the exhibits and plans and maps. The carrying
out of this resolution would entail little or no expense upon the Govern-
ment. I believe that if the Institute passes this resolution it will be favour-
ably considered by the Provincial Government.

Mr. A. W. STEVENSON—There is no politics in this; it is simply a
business consideration. We have already interviewed the Quebec Govern-
ment and they appear to be generally in favour of the proposition, but of
course we have a very economic Government in this Province, and it may
be that the question of possible expense bothers them more than anything
else. An expression of opinion by this Institute might help the Minister in
arriving at a decision.

Mr. OBALSKI, Inspector of Mines, Province of Quebec—I would like
to say a few words on the ¢nestion as I am somewhat interested. I find
quile an unanimity of opinion on this subject, and I have been approached
by several members with a view of getting my opinion. Some years ago I
had some objections to come to Montreal for a private reason, and also be-
cause I had charge of the Administrative work of the Department. Now
we have a very efficient officer in Mr. Coté who has charge of the adminis-
trative part of this branch. Our province as you know extends from
Temiscaminge to Gaspé, and I think it would be very convenient for the
suining community and for people visiting our country to have an office
here. For my part I would be willing to come to Montreal. I have been
twenty-two years in the service of the Government; I have done my best in
the past and I intend to do the same in the future. I have no doubt but
that the Government will consider this matter carefully.

The PRESIDENT—You all seem to agree on this point and I myself
believe that it would be a great benefit to mining interests if we had an office
of the Inspector of Mines for Quebec in Montreal.

The resolution was adopted unanimously.

STUDENTS’ AWARDS.

The SECRETARY—I wish to make an announcement with regard to
the Students’ competition. I think that the committee on awards would be
more effective if it is a small committee. We have divided the awards into
three classes. It is one of the perquisites of being the President of the
Institute that he has to give a gold medal every year, and the President’s
medal is given for the best paper contributed during the year. We have
divided the subjects, one under Mining, one under Ore Deposits and Geology;
and the other under Ore Dressing. I would suggest that the awards in the
mining and metallurgical section should be left to Messrs. Coste and Hard-
maun, and that the geological section awards be left to Dr. Adams of McGill,
Prof. Walker, of Toronto and Dr. Goodwin of Queens. I think this will
make a very good committee. :

The PRESIDENT—In regard to the medal I may say that I will be
very pleased indeed to contribute the usual medal and in fact I look upon it
as an honor to be allowed to do so.

The Committee named by Mr. Bell was appointed.

FRIDAY AFTERNOON SESSION.

The Institute re-assembled on Friday afternoon at 3 o’clock.
The President, Mr. Coste, occupied the chair.

NICKEL DEPOSITS OF NEW CALEDONIA.

Major R. G. LECKIE, of Sudbury, Ont., read his interesting paper,
“On the Nickel Mines of New Caledonia.”” Major Leckie spoke from a
personal examination of the mines and gave facts and figures of deep con-
cern to the nickel industry in Canada. He also exhibited some very interest-
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ing photographs of the mines aud their working, which were taken on the
ground,

The PRESIDENT—We are all deeply indebied to Major Leckie for his
paper, which is so interesting, and so much to the poiny, there being « simi-
Lac associati m of rocks with the nickel found in our own country.

Major . R.SMITH=I have listened with the greatest interest to what
Major Leckie has said in connection with the nickel mines of New Caledonia,
nnd with the hope, as Lic suggest that it may lead to sone further development
of our deposits in the Hastern Townships, although 1 am frank enough to
say that there does not appear to be cnough work done in the Hastern
‘Townships to start & company on yet.  When we see that they are working
with such low grade ores in Caledonin there is no hope for us.

Urof. MILLER—Major Leckie is well qualified to give us a description
of the New Caledonia mines, and to make this comparison with Quebec ot
account of his carlier expericnce in that province. 1 must say that itisa
very valuable comparison indecd. 1t is always interesting to have our own
mines compared with those of other places, even if we have not found very
much in any oune locality in Quebec yvet,

Prof. MICKLE-Did { naderstand Major Leckie to say that there were
a great many nickel deposits in New Caledonia thiat are still undeveloped.

Major LECKIE - Ot no.

Prof, MICKLE—But nouc of them extend to any depth.

Major LECKIK~—No.

Prof, MICKLE—Would the quantity be immense.

Major LECKIE=Oh ves. Tbere isone place where the International
Nickel Co . bought sbout 8,000 iacres all covered with more or less of this
silicate of nickel. There s no blasting required there; it simply is neces-
sary to havean efficient Chinaman to pick it up.  The work is done by pick
and shovel.

The PRESIDENT=How many miles does the range extend?

Major LECKIE~Tle known range is ahout threequaniers the Iength
of the Iskar d, or 350 miles, it is very comtinuous.

Mz EVANS—Do [ understand that the depth of the deposit is about
20 feat.

Mijor LECKIE—Yes;and after that you get into the pure serpens
tine.

Mr. EVANS—20 feet would be the maxzimum,

Major LECKIE ~Yes; 20 fect or 25 feet wonld be the maximun,

Mr. FERGIE =How would you compare these mines with the mines in
Canada.

Majer LECKIE—The best mines in New Caledonia wonld hold their
own with the best mines in Canada, There are only one or two mines in
Canada that would cqual them in cost of production.

Mr. FERGIE—{ undesstood you to say that there was 25 per cent. of
moisture m the New Czledouia oars,

Major. LECKIE—Ves: {rom 10 per cent to 25 per cemt. There s no
water in the Canadian { it is a hard sulphide.

Prof. MICKLE~Not the Canadian hut the New Caledonin, because it is
free from sulphur ard pliosphorus. The only metal associated with nickel
there s iron 5o that if it were smelted you could form a ferro-nickel.  Exper-
iments have been made and it yviclding fero nickel carryving 48 to 52 per cent
of nickel and the balance iron.  There arc innnense guantities of iron there.
The difficully in making the ferro-nickel from our Canadian ores is the
asmount of sulphur they carry, and also copper.  Because you could make a
ferroickel for the use of steel-makers you must have it entirely free from
salphur wwhick is fatrl to stecl.  Copper also is very injurious 1o steel.  You
could use up to one-"enth of one per cent of copper hut it is a very costly
thing to jet rid entirely of the copper from the maite. Dr. Mond extracts
the sulphate of copper and then treats the residuce with the carbonic oxide
and dissolves the nicke! in that way and a cestain amount of iron is carried
over with the nickel. But if the matte can be brought to a condition
whiere notiiingg remaing but iron and the nickel you could then fuse that at
once aud makea ferro-nickel and save a very costly process, namely, the
fusion half a dozen times with the sulphate of soda in order to separate the
nickel from the copper.  The ores of New Caledonia being quite free from
sulphur and copper and phosphiorus they lend themselves very readily tothe
produciion of ferra.nickel of high grade.

Major LECKIE—Formerly the French Company did some smehing in
New Caledonia, aud tl:e product was rather an infusible mixture.  We know
that the silicate of any mietal is rather difficult to wosk ; it is not like adding
the oxide. The great conswmption of nickel mow is not as mictalic
nickel, but they use it as an oxide or as a fesro-nickel for making steel mils,

armoar plates, and all that sort of thing. Thereis 1o necessity for getting
rid of the iron if you could give a ferro-nickel perfectly free from sulphnur
and free from copper.  That is the problem before our Canadian metallur-
gists. It is to get rid of the sulphur and the copper and form terro-nickel.
Mr. Clergue has tried it and failed, as I told him he would, some years ago.

Mr. BROCK—>Major Leckie has done good service in calling attention
to this formation of nickel. The districts which may be prospected for this
nickel are not confined to the Kastern part of Canada.  As has been pointed
out, thereare simi ar nickel deposits in Oregon, aud in British Columbia there
areimmense areasof this Serpentine. A great part of British Columbiaas you
know has not heen carefully worked over geologically but in the Atlin dis-
trict large areas of Serpentine are also known to occur and this pyrrhotite
Serpentine is very similar to that in the castern townships and in New
Caledonia. It contains such minerals as Chromite and in parts of British
Columbia, as in the Similkawmeen, it contains platinunm. Iu some of the dis-
tricts it is a brown material which resembles the ore of New Caledonia, It
would be well for prospectors to bear in mind the possibility of nicke)
occurrences in these Serpentines.  The basic rocks of the Sudbury District
are closely allied in composition to this pyrrhotite, the difference beiny that
they ure not guite so basic.  From some experinments on these rocks it is
known that nickel does oceur in siall quantities in some of the basic min-
erials constituting these rocks.

The PRESIDENT—1 was in hopes when Major Leckie described the
superficial deposits in New Caledonia that we might hope to see an end to
it before very long in order that our Canadian deposits would be more
valuable, That is a selfish idea no doubt, but it is a very natural one,
However when Major Leckie further said that the deposits were found 150
miles in length, Tam afraid we will have something to tackle in trying to
keep our end up.  On the other hand I am very much consoled by Mr,
RBrock s view that we have not ouly these magnesian jgncons rocks in the
castern townships but also in British Columbia, and all along our Pacific
Coast, more or less,

The thanks of the mecting were accordedd to Major fLeckic.

PRIMITIVE MINING AND SMELTING IN INDILA,

Prof. T. L. WALRKER of Toronto Universsity delivered an address * On
some Pritnitive Methiods of Mining and Smelting in India (IHustrated by
lantern projections).

Prof. WALKER spoke from personal experiences in India and Ceylon
and his photographs taken by himself on the spot portrayed the primitive
methods of gold wishing, iron smelting and unca mining. He pointed out
how whole families were engayged in this lubour and were paid at the rate of
2 cents a day cach while thie mauager of a mine would get £5.00 & month.

At the conclusion of the address, in reply to questions lie siated that in
the mines represented by the Government of India there was a royalty of 10
per cent and in mmes which belonged to the great native princes the mining
was done as a matter of bargain.  When the snica was shipped to England
and sold, the bills of sale were returned and the royalty was collected on
that. Prcf. Walker also explained the geological formation in which the
mica was found in India.

A cardial vote of thanks was tendered to I'rof, Walker,

Mr. W J. MILLER, Provincial Mincialogist, Toronto was on the
sylabus for a paper on ** Notes on the History of the Mineral Industry
in the Nineteenth Century.”

As the time was limited Prof. Millar gave but a bricf summary of his
paper and heillustrated, by diageams, the prcduction of mineralsin different
countrics during the last two centurics

The address of Professt r Miller was most interesting and at its conclu-
sion the President in tendering the thanks of the Institute to him, regretted
that time did not pennit to hear the paper read sz cafense hut that they
all felt there wonld be much benefit derived from it when it was printed in
the Journal of the Instnnte.

‘The meeting then adjonrned.

ANNUAL DINNER.
The Annual Dinser in the evening was one of the wost successful func-
tions held by the Institute and was largely attended.

Vetvet Rossland.--The manager cables :—** Have received the follow.
ing returas from smeliers, namely - 226 tous first-class oic yiclded 205 ozs.
gold, 19,100 ibs. copper. Net returns from smelters £4,370, or an aversge
of £4 perton.”
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LE ROl

Nanager. Mackenzie Gives Some Valuable Information to
the Sharcholders showing the Position and
Prospects of the Mine.

At the anrual mecting of the Le Roi Mining Company held in London 30th
January last, some interesting information was presented 1o the sharcholders, During
the months since the end of the financial year, viz.. from July 1st to Decanler 31st,
1902, the returns furnished by the General Manager show that the profits dunng that
perisd amounted to abeut §450,000.  Considerable mterest will be takenin Mr,
Machenzie's report, which we reproduce in full as follows ;-

** Y ur Company's minuial claims at Rossland, Brtish Columbia, consist of the
l.c Koy, Black Bear, Le Rar Star, Peatl and Ruby, containing inall 71.44 acres.

Wuhin the area abovc-nentioned are three mportant veins haown as the
¢ North,” ** South ™ aad “ Midale ™ respectively.

Middle Vert.—This is 1t ¢ main vein, ahd upon it is located both the old and
the new shafts, the latter being the main working shaft through which all nniey
operntiuns ate carried on, the Narth atd Seuth vans beng ceached by cross.cnts.
The Combinatitn Shaft hac seached a depth of 1,2830: ft., and extensive eaploraton
wanth 18 being cartied anin the gth, 1,030 and 12thlevdds. A the work on the la ter
level has only just begun itis mnpossible to predict whether or not o luable discoverntes
of ore will be made at ilis paat. On tre 1,050 level, at about 123 ft. east fron: the
Main Shalt, a body of are of fair shuppung grade bhas been developed, the s oot being
62 fr. long, with an average width ot 10t Between the gih and 3,050 levels, west
of the Main Shaft, a Lody of high-grade ore is being opened up Ly a winze from the
gco. This winze is down 75 ft below the 900, andl is in wre the whole discance
which will average $18 perien. By judicious explosation waork above the 7th level,
1 believe a consderable tannage of high-grade ore can te descloped Intween, and
adjaining, the stopes now beiig worked.  In the haste to attain depth and explore
the lower levels much visgin territory has been left between the Tregear Shoot on the
extren'e western limits of the known ore bady and the Miller Shoot which adjoins
the Centze Star Mine on the eastern boundary.,

Seweth Pern, << 'This has been developed Ly crocs cuts at the sth and 7th levels,
and a large tonnage of oreis bloched out that will realize a profit when cperatng
cvpenses are reduced 1o §9 per ton, or the value of copyer rises 10 13 cents per
pound A raise on this vein from the 7th 10 the Sth level proves that the ore body
is continueus betwcen them, and convains averapge values of $8 § er tun—proper sorting
will brng the shippimg grade up to F10 per ton.

North Pein.— The outcrop of this ve'nat the western end is very promising,
and -hould be further procpected to detesnunre its vatue.  Abhovgh itissmall at
carries high values in gold and copper.  “The vein is intersected Ly cross-cuts on the
4th, 71k and oth levels, but no eaploration work has bicen dune under where the out-
crap s most promising.

ORE RESERVES.

Mr. R. J. Frecheville, MLUE., in his report to the Directars and Sharch ldors of
your Company, dated December ath, 1901, estimaied the o1e reserves of shipping
wrade at that time a5 453,872 tons, valued at S11.75- the basc of salues being:
Gold at $20 per ounce, silver 60 cents per ounce, and copper 161, cenis per pougd.
The present prices of these metalsare: Gold $20 per ounce, silver 33 cents per
ounce. and copper 112 cents per paund, which reduces the vaite of these rescrves 10
$10.37 perton, From the date of Mr. Frecheville's tepart an additional tonnage,
amoumiing 10 93,121, of un average value of £10.26, bas been developed.  The
c\traction dusing the same period was 129,6352 tons, contaiming gross values of
$1.517.064 66, cqual to $11.50 per ton. By mnaking due allowance for the fact that
the grade of ore eatracted was higher than the average of the mine, 1 evimate the
tesentes at the cluse of the fiscal year at 347,358 tons of an average of $9.66 based
on the present values of metals.

A survey of the second.class dump shows that it contairs $3,000 tons of are, ard
several carloads taken as a sample indicate a value of $7.30 per ton. A small dunp
adjacent to the oli shaft contains 3,000 tons of ore, which, judging from the returns
of a quantity already <hipped, carries values cqual to $12.50 per ton.

ORE FRODUCTION, Rl

The ore mined and shipped 1o Narthport during the year amennted 10 155,765 307
dry tons, jts metal values averaging : Gold . 373 ounces, silver . 709 ounces and copper
1.526 per cent. per lon,  The grow value o1 this ore was $1,821,773.05. cqual to
$11 695 per ton. ‘The locauon and arca of the arc extiacted is shown Ly heavy
black contaur lines on the vertical projection of the workings which accempanics this
repost.

The mining apetations embrace anly a pesicd of 263 days, as dusing the nomhs
of Jule, Auguat and Scptember practieally to wak was crrricd on owirg to the
** strike " eaisting at your minc and smelter. i

Therc were shipred to the smclters at Trail and Narthport, durirg the year,
14.333- 101 dry tons of sccond-class dump ore, which contained average metal values
ot 2 Gold 377 on, silver .485 oz, ard copper $27 per cent. perton. The grass
value amuounted te $147,517.36. cqual 10 10.29 per 16,

Assuming that the averape valuc of the ore mined during she year wac §11.693
per ton, and deducting the operatirg expenses for the same perind, $10.652 per 1on,
a profit of $1,043 is shown to hiave been made on he first class ate, cqual 16 $162,-
460.00. The grows value of the cecand-class dump ore treated dunng the year was
$10.29 per ton, the total expenses ncuricd 0 copnecticn with s2me was $5.33 per
ton, leaving a profit of £5.94 + 7 100, cqual t0 $70,530.00. The 1utal profits, there.
fore, amounted 0 $233.290.00.

WORKING CO\TS.

Merses, Price, Waterhoue & Co., your auditers, in their report, gave our total
operating expenses, w hich embraced nining, freighting of «re, smelting ard reatiza-
tion of maite values, for the year erding Juie 3oth, 1601, a¢ $10.724 pes ton.  Ap-
parently, tacy failed 10 make any allowance for the regular meial looes in dag, acis
shown by the subjoined table, which gives the conparaiive cnsis under this head for
the years 1901 and 1902;:—

Yer Van, Yer ‘Von,

1901 1902
Staping and loading on aileoad $3 457 $3 100
Exploation, ... .. .. ... .0 Lo L. 423 451
Depreciation s —
Mine cqupment .. ... .. RN oSo 138
Surface improvements ... ... e 030 ob1
Mine machinery . . . 1H 123
Freight onore tosmelter ..o (oL, e 510 . 400
Smelter expense . L L Ll N 4 403 4 208
Depreciation of smeiter plant e ieeieaa 232 1y
Interest and discount un ore n yand and matte m
UADMY L. Lo L L L il caeee s 229 233
Freight onatte to refiners oo, vovvern oonne 530 304
Sacking and crushing matee P ees 044 043
Eastern representation, weaying, Nec. e o023 013
Refiners” tolls and deducsons - L0000 L. 534 379
Metal losses 10 smelting eeeenee e S 751
$10 729 $10 032

Although nearly $33,cc0 of the Gpluration costs carned fuward i Capatal
Acconnt from the years 1900 and 1401, have Leen chargod 1o the prosont year s cest,
and an extremiedy bheral alliwance made for the depreaation of 1he dovelopment
performed i 1902, the cost of wmirg and smeling was s duced 74 conis per ton, n
~pite of the factihat she tonnage naned was cearly orefoarth less than that treated
during the previc us year.  The metal Tosses moslag, howerer, which were not taken
into concideration i that petod, more than offsers this saving.

The worhing costs of the year do not provide a coneet indea «f what can e
dore in the future, as 1 Lelicve that under reasonably faveratle condinions the costs
can tecut down to $9 perton. We have been heavily hardicapped by labour
troubles, Leswdes hagh fraght sates and fuel costs, which 1 have every season to
Lielieve will e reduced in the near future.

KEVIEW OF MINE EAFENDITURLES,

During the year the gross expenditures far opeeaticg and (quippiry the wine
amcunted to $3593.596.93.
The amount experdid o n Revenue Acceunt segregated as below was
Stoping ere flom mine. ... ool ... $482,5¢0 GO
lLoading sccond-class ote. .. .. .3C0 17

§$457.¢c9 77

The amount exg ended on Capital Account seprsgated as below wae 1€6,887 16

Mine machinaiyandplant .. ..., ... . . § 0,353 74
Surface improvenenis and laitdings... .. ..., 6,477 75
Furnitere ..., .. .. ee e eeadt 2,205 83
Surveyors” and assayens’ instruments, ., . 949 35
Mine cquijment oo L ool el .. 6,703 93
Eaploraten and developrient., .. ceeer eeerene. 8300306 33

v

The sum chasged to ** Profit and Loss,” distributed as follows, was . . $605,131 7
Naping e frem mine. .. ceens coo $482,500 60
Depreaation :

Eaploration and devclopment. .
Mine equipment....... ...,
Machinaty and plant ... ... ...
Surface improvements and bldings......... ..

71,908 20
21.338 S8
.. 19,483 22
a.300 §8

During she year the sum of £84,036.35 was expended in 1the development of the
mine.  The detlbs of the werk accomphshed, ard costs. ate as follows :—

WOFRR. FOOTAGE. TOTAL (0nT. COSt VER M1,

Sinking shaft..... .. ... 167 % $17.0:0 39 S166 99
Station culting ....... . Leel... 2,590 17 .

Packet cutting... .... 6,182.93 .

\\'ipging... e e e 75 3.3548 79 47 32
Reising...... .. 3014 13,503 34 379
CrosseCutting covee vovee cvnnann. 320 7.047 73 1S 92
Driving. . P T, 13 23,343 92 16 935
Diamond deilling. ........... oL, 374 1,592 68

Total..... . ...... 3a23ft.  $84.030 35
The accompanying plan shows the above worlings wherever possible.  They
can be distinguished by heavy contcur hines.

THE NOKTIHIORT sMELTING WORKS,

These works are siuated at Nesthport, Washington, and are owned by jour
Company. They arc distant alw-ut 17 mules frem ihe Lo Roi mine, with which they
arc conaccted 1y the Spokare Falliand Nurthern Railway, a lranch of the (oreat
Nosthern Systems The leation i« cenudeted 1o e an eacellent one, as the smelter
i< aluaye assured of an unlimited quantity of linie reck, parcularly weil suited for
fluaing purg oces, at a nominal cost: and a constant and adequaie supply of water for
the gencral uee< of the plant as well as for canying off the slag.  The transponiation
facilitics aof Northport are already geod, but an additional advanizge will be gained
during the present year, as the ianch line of the Great Nornthern Railway which is
10 be connected with the Crow’s Neda Pase ceal fickd will shortly be compleied ard
ihe sme lter enabled 1o oltain ample cupplies of firsi-class coke at a reasonable rate.
If good business judgment and ccoacmy is excrcised, there is nn reason why much
profit should not accite 10 the Company from the treatment of crstom ote, a< with
the many points in our favor we should evertually be in a posirion to secure much of
the ore produced in Washington, Montana, I2she, Otepon ard British Columbia.

The full capacity of she plant provides for the treatment af 1,200 to 1,500 tuns
of orcdaily It condsts of six large water-jecket cor per matting furnaces, one of
which has but recently een erected, three calcining furnaces. 1 ug miils, briquetting
machines, eic.  The ore is tshen from the roast yaids to the bin< at the hack of the
furnace« by means of a small locomative, and the tracks ase loaded at the heaps by
steam shavel.  The various mechanical appliances are in firsi-class condition.
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SMELTER EXPENDITURE,

“The ** labour trouble ** which has been referred to before in this repost, besides
retarding the bperations of the smelter very materially, did much, both diree ly aad
indirectly, to increase the working costs of the year under review.

The total working expense for the year, segregated as follows, amount.
edto,.e. ... eiee ceeeeee ooo- 31,194,567 67

Smeltingores..... ... .. ciiees e $1,nz,(:68 62

Matte charges. .. ... 76,899 o

“I'he total expenditure on Capital Account, made up as follows, was . 122,251 6o

New buildings. ooo vov veee coeen e $35:948 74

Bins, trestles, and roastyardd o« ... .. 1,055 6§
Water and fite pratection system . 14.240 89
Machinesy cooeieiee con i ain 43,756 54
Tramways and equipment. cees ceas 17,722 03
Sewape systemy, et ... ..l RN 4,527 15
Purchase of 95 acres of land ..., N 5,000 00

GENKRAL REMARESN

The mattee shipped during the vear was 6.779.067 tons of a nett value oi"
§2,532.302.67, cqual 10 $373.55 per ton.  The ores smelted amounied to 263,761,075
tons, of which 36,073.695 tons were purchased.  No protit accrues to your Company
as a resnlt of the treatment of the latter, owing to the fact that they were almost
invariably bought on a falling market, and usually on a metallic basis of settlement
which left a scant margin in favor of the smelter.” IUis merely necessary to state by
way of illustration that your Company™s contract with the Le’ Roi No. 2, Limited,
aad Rossland Great Western Mines, Limited, provides for the purchase of their ores
on a basis of 98 per cent. of the copper eatraction, while the actual recovery is muc_h
less 3 and virtually immediate payment a2 market quotations, while your Company’s
settlement with the refiners, fully 100 days later, has usually been on a lower basis of
value.

The Company’s holdings in the name of the Northport Smeliing and Refining
Company, Limited, besides the smelter and the ground upon which it is situated,
compris¢ a half interest in the Northport water system ; 95 ucres of land adjoining
the Northport town site, which cost $3,000; an undivided fourth interest in the
platted Northport town site; a quarry which contains the limestone which is heng
drawn upon by the smelter ; and a group of mining claims, known as the *“ La Fleur
Comstock,” situated near Republie, Ferry County, Washington.  These claims were
purchased three years ago for $49,500, but as they ate practically undeveloped I can
place no value upon them,

CONCLUSION,

This report would be incomplete unless sume reference were made to the financial
conditinm of the Company, which has recently been the subject of much comment,
and exercised such a powerful influence over the price of its shates,  While the Le
Rui Mining Company, Limited, commenced the fiscal year of 1902 with an apparent
surplus of assets in its favor, and madea profit of $233,200.00 duting the nine months
in which its mining operations were conducted, our books show that a deficit in assets
existed at the close of the year.  This paradoaical #tate of affairs is attnbutable to
four causes, which are,ie—

1. Over.cstimate of the value of the stock of mietals on hand at the smelter on
Juae 30th, 1901.

2. Failure 1o allow for losses of copper and silver in slag in estimating profits
made prior to June 30th, 1901,

3 Fallin the price of metals which has taken place during the year ending June
3oth, 1902.

4. Heavy evpenditure made on capital account during the year.

As I have already sulnnitted a lengthy report touching the over-estimate of the
stock ou hand and slag losses (sce my letter dated May Gih, 1902, addsessed to H. J.
Hill, ¥sq., formerly Chairman of the Board), it is merely necessary 1o state that our
assets susiained a re-duction of approximately $300,000 under these 1wo heads.

‘The fall in the price of metuls has reduced the estimates which have besn made
concerning vur profits very greatly, possibly to the eatent of $80,000—the exact
figures are impossinle to ascentain.  To make this statement clear, 1 should eaplun
that by reason of the fact that the actual market value of our ores cannot be learned
u il they reach the hauds of the tefiners in the shape of matte it v impossibile to
e imate ar profitcnves a piven period with any deptec of accuracy.  For the purpose
o the monthly seports which are transinitted to the London oftice, and for the setile:
ments made between the mine and simclter, the practice has hicen follow ed of placing
a value on the monthly outputs on the metallic basis prevailing during the month in
which the orc is mined. This procedure, apparentiy the only one which could he
pursued under the circumstances, operates satisfactosily when copper and sitver prices
remain comparatively steady : hut when fluctuations, such as have taken place several
times during the past year. occur, profits are metamarphosed into actual losses.
According 1o the showing made by our ore books, the profit of $233,290 previou.ly
referred ta has heen made on the first-class ore mined and the second-class ore treated,
basing our estimates in the manner indicated, when, as a matter of fact, the matte
scttlements, made about three months after the receipt of the are at the smelter, at
the market prices then prevailing were approximately $30,000 less.  An additional
sum of $30,000 may be saill to have been lost on the sales of ¢ Custom ™ orcs
owiry to the fall in prices.

The capital expendituzes on the Company's smelier shows that over $S117,000
have been spent doring the year in various ways. The installation of blast furnace
No. 6, completion of the calcine furnace, &¢., the purchase of the steam shovel,
additional boilers ar.d sampling mill machinery, &c., are responsible for nearly onc-
half of this sum, wiile the balance was expended in the purchase and installation of
pumps, Lc., used in concction with the water and fite psotection system, buildings
crected at the timce of the strike for the accommodation of the employees, installation
of a sewage system, &c., and in connection with the electricai machinery for the
tramway. The money eapended at the Mine on machirery and plant and surface
improve.nenis wascomparatively small, amounting to less than $13,000.  Halfl of the
amount was spent in the construction of a flume and in making additional improve-
ments in conncction with nur water and fire protection system, whilst the remainder
of the sum was cxpended in the ercction of or additions to buildings and in the
purchase of additional machinery.

B. C. Exploring Syndicate.—The Dircctors have resolved to rai-c deben-
tures to the extent of one-fourth of the issued capital of the Company.  These de-
bentures will be of the nominal valuc of £10 cach, bearing interest at the rate of
6 per cent. per annum, with a bonus of 20 per cent. in shares of the Syndicate on
redemption.

LE ROl Il
The following is excerpted from the Diectors Report, submitted on the 3rd
ultimo.

The Directors herewith submit the audited accounts of 1the company for the year
ending 30th September, 1902, showing a balance to the Credit of Profit and Loss
Account uf 544,956 195 Sil., out of which an interin dividend of § per cent. has
been paid.

The sharcholders will see that the total output during the finanoal year was
63,261 tons, of a gross value of $1,008,915.7S.

The heavy fall in the price of copper and silver during the last nine months of
the financial year decreased by $121,182 what would otherwise have been the neit
earnmgs of the Company had the price of the previous year been maintasned.

Cost of mining amounted to $3,702 per tor.

The smelting charges to which the Company was bound for two years by an
agreement made by Mr. MacDonald with the Northport Smelter, an the 16th of
August, 1901, amounted approvimately 10 $8 per ton.

The Dircctors ook Counsel’s opinion as to the possibility of nullitying this
agreement on the ground that it was signed by Me. McDonald for both sides, under
a very limited Power of Attorey, but were advised that there were small chances
of success.

The largest profit was shown in the month of Aprl, after which there was a
steady decrease in the value of the output and a corresponding decrease in profit.

On Seprember 2181, the manager cabled recommending the reduction of the
output to 3,500 tons per month, whick, in view of the smelting positon, the Board
thuruughly approved of, expressing a the same tme a hope that the grade of ore
would be ¢ srespondiogly increased.

During the months of September and Octuber it would appear that the mine
was actually being worked at adose.  As svon as the Board ascenained this they
prohibited the vutpat of ary ore under $17, as it was evident that the mine was
simply bring denuded of ore which it was believed, under unproved methods of
treatment, can be made to yield a material profit.

According to Mr. McDanald's statement of high geade ore in sight, dated June
21st, and circulated amang the sharcholders, there should have been no difficulty in
continuing the output of $17 ore.

On 28th October the nranager recommended the cessation of shipments till better
rates for treatment could be sceuired, to which the direetors assented.

A the expiry of the agreement with Messts. McDonald & Thompson, the Board
handed over the management of the mineto Mr Alexander 1131, who bimself in-
stalled his representative, Mr. Coullry, in office.  In taking this ~tep the Board fee)
that they have placed the mine under the most capable control procurable, and have
also insured that information received by the Board will be in accordance with fact.

The new manager will not at present conunit himself to any tigures as to tonnage
and values in sight in the mine, as it is impossible to estimate these with any degree
of cenainty where ore bodies are so irregular.

There is, however, beyond question a very largre body of low grade ore which it
is anticipated can be profi.ably worked by concentration, and interspersed with it an
appreciable quantity of high grade ore. It will no doul, be fourd best to ship ore
above 2 cenain grade direct 0 the smelter even when the concentration plant isin
opetation.

In connection with cancentration a number of experiments have been recently
made in London as to the suitability of the Elmore Oil process to Le Roi No. 2 low
grade ores, and the result has heen such as to warrent the directors in giving instoue-
tions for the erection of an experimental plant of two units, capab'e of dealing with
50 tons a day, in the neighbo,hond of the mine.  Should this prove successful the
intention is to increase the pland to such a capacity as can deal with the entire vutjut
of +he wine.

The effect of the process, roughly speaking, is 10 concentrate the mincral con-
tents of ores which are of two low a grade to show a protit on smelting charges.

Thus on six tons of crude are producing say one tun of concentrates, the smelung
charge (accerding to the present rates) would be $S instead of $48.  There s no
doubt, however, that better terms ihan the present can be made for the smelting of
concentrates, as these are a desiralile acquisition to any smelter.

By the new process, t0o, the cost of mining will be cansiderably reduced, as the
neceseity for hand picking and sonting will no longer exist, all ure going through just
as it comes out from the mine.

A ceriain amount of high grade ore is at precent being shipped to the Nosthport
Smelter, but till, by the new arrangement, the steaaighforward stopung of all ore (high
and low gradc) becames practicalile, much of the high grade ore 10 the mine would
be 100 eapensive 10 handle.”

COMPANY NOTES.

Mond Nickel Company. — In their report to the sharcholders for the year end-
ed 30th April, 1902, submitted in July ; ** The Directors are ple sed to be able to
report the satisfactory progress of the Company’s business, both in Canada and in
England.  Miningand smclting in Canada has been carried on continuously since
last July, and the refining works at Clydach, are now in operation.  “The directors
wish 1o draw attentior 10 the item in the Balance Sheet, ** Qre on Roast Yards and
Products in Stock, £82,723 18s. 11d,"” the main postion of which is represented by
high grade nickel and copper matte in stock and in transit, which has been produced
At our smelting works.  The whole of this stock has been valued at cost price (in-
cluding general expenses from the incorpoiation of the Company to 30th April, 1902)
which is much below its actual value.  None of this matie, having up 10 the date of
the balance sheet, been converted at the refining works into its ultimate products,
viz., copper sulpbate and refined nickel.  The directors have perferred not 10 open
a Profit and Loss Accoum.”

Anglo-Klondyke Mining Co.~"The following is extracted from the Dircctors
repart submitted on the 17th December Iast: From the amount of available net
pr fit, viz., £28,467 17s. 2d., the dircctors recommend the declaration of a dividend
of 20 per cent. on the ordinary shares.  This will absorb £24,659 12¢., leaving a
balance to be carried forward of £3,508 §s. 2d.

Mikado Gold Mining Co.—The last issucd report of the Directors (submitted
in London on 111k November 1ast) shows a debit balance of £5,052 4s. Gd.. nearly
the whole of which represents allowances made for depreciation on ** mine develop-
ment account,” and ore exh ucted during the year.  The position of the Company
at 30th Septemb ¢ was roughly :—
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Awount required 1o meet liabilities in Canada to 3oth September, Colonial Copper Co.—Mr. J. A. Hanway, President in his repart 1o the
1902, and to provide working expensesto end o: Mareh, 1903, sharcholders under date ot 3rd ulto., says: ** 1 might say, before entering into the
according to maNager’s csUMALe, Sy, covver or seiieenees 55,400 details, that the work has been energetically pushed, and much has been accomplish-

Total labilities in London.o.oiiiiiiee vorienerscasnsnnenons 1,650 ed during the past year, which has met with the uaiversal approval of the ditectors
—_— and all the sharehalders who have iaspected the mines.

£7,030 \ ‘I'nis work has been confined to theee of the leads or lodes on the property, viz.,

Less calls collectable, say... vevevenn oen.. e £3.320 No. 1, No, 2 (or Hanway Laode) and No. 3 (or Bennett Brook), and that during the

bl year a large mnount ul: development work has been done. About 2,000 feet have

Showing a deficit of, say Lo £3.730 besn drivea in the vatious tunnels, drifts and cross cats. \\’or_k has been deferred on

' the other leads or veins unitl we have the thiee above mentioned fully developed,

Canadian Sm:lting Works, —The are tannage for 1992 at the Teail smelting  \hen it is the intention of the management to start work on the latter.  Owing to

Plant was as follows : . the faiture of the manufaciurers to deliver some of the wmachinery ordesed for the
45,000 tons in the copper furnaces. cancentrating plant, we have been unable 1o pet the mill in operation, but it will be
30,000 tons in the lead furnees, only a short time until it is in operation, ana the policy of the ' ompany is o steadily
75,000 tons ore smelted, increase the teeating capacity as the development of the mines progeess, so as to

r"}'“‘ wis produzed from the above 1,050 A of Copper matte coalmng  paye apnually an increased output for many years to come.  No. 1 Shaft, in depth
gold, 18,219 0rv 3 wilves, 94,500 0as 5 copper, 1,101,837 los.  The lead buthon pro- 374 feet with over 1,000 feet of tunnel and drifts from same.  Now sinking on the

duzed was about 4,200 tons contaming : vein, rock very fine.  No. 2 or [Hanway Lode.  Slope goinyg south from surface 326
Gold ... . 12,431 o7s. feet,  Slope going notth {rom surface on the vein 300 feet.  More than Soo feet of
NSilver . oo Lol 1,123,779 o, tunnels and deifts in addition.  No. 3 or Bennett Brook.,  Vertical shan, in depth
Lead...... ... 8,314,303 s, 180 fect with tannels and drifts of over 300 fect.

Dacing the past yerr a new power plant has been erected at No, 2 or [lanway
Lode, well equipped with machinery, Rand Duples Ais C:mpxcssml. three large
. . . . hoisting engines, bailees, ete.  Also additiwonal machinery at Nos, 1 and 3.

. Lillooet Fraser Ruwer and Caribso Gold Fields. —The hquidators have I\ILI' nn‘::hincr)' nas been set and wotk done in a 1hor«);ugh and substantial man-
bsuzd a rep ot 1o the sharelilders aadee date of 1oth Janaacy, from which weaquate:  pop qng arranged with the view of handling the ore at the minimum cost.

s will be szen flam the acenunts the ascerained habihties of the Company Nearly all the wmachinery has beeninstalled in the ore crushing and concentrating
amounted to £450 4+ 1d., bt 1 ds possible that claims for outstardng 1ases on the plant :
vagous propirties - Bntesh Columbia will come in later.  These may amonnt alto- T lhe wanagement s very desirons of g tting the mill in operation and to pro-
gether to £10010 L1550, AMer providing for these labilitics and the expenses ol the - copper at the earliest pussible date, and no eff it will be spared to this end.
hguidatars in Landoa and in Britizh Colambia the whule of lhg‘asuls of the Com. During the past year a saitroad has been built aver 14 miles and is equipped
Py wilt be nv.ul:l‘hlc for disteibution among the shareholders, with alocomntive and ore cars for coaveying the ore from thenines to the mill.  The

Morcison Mines. — At the annust gcncmll meeting hiekd on 20th December,  road is 36 gauge, 40 1b. rail and well built,
the follow gy were elected divectons for the easming yerr: Joha Hunver, President § A number of additivnal houses have been erected for the minets.  Another
F.Ro Fok, Vice:'President : A F. Oliver, Secretary-Treasurer t F. Co Laring and  hoarding house erected at No. 2, anassay oflice with drafting room above, a large
I K. Eewin.  The following is takea from the balance sheet: Capital, $15.0205  adidution 1o the Ladge at the Cove, and other nzcessury huildings,

Taere were 870 tans of retined lead produced at the Teail retinery, all of which
were sold o, the Canadian market.

aswesiment aceoint, $31,9:28 041 boandine house, $993.11 ;3 ore account, $75.43 : Can~idering that it has oaly beea abiwt 232 years since work has started at
bund aceannt, $5.000 1 Guorgre I Crane, $101.30.  Oa the other side the entsies  Cape 1°0r, we fail 10 see haw even the most impatient can critivise the progress.
show s Assesanent Record, $2 371 interest, $339.03; property account, $151,238.02; One must visit the wines to fully realize what a gigantic undertaking it is and
development, $20,400.31 ¢ supphes, $3,837.60: geacral expenses, $35,163.34 ¢ office  the apparent great future the Cempany has.

evpaises, $3.890.99: fuel, $1.617.00; powder, $3,111.83: assaymg, $341.50; The same effort and ceoncmic polizy will be pursued, and by the time another

hauhing, $432.27 5 permanznt improvements, $3.399.73: legal, $538 90 freight,  annual mceting 1s held, we trust our treasueer will produce a2 statement of receipts
$76.222 Laule Hulitlo Claum, $6,000: office furntture and fiatuees, 5209.30 3 cash  from the product.
on hand, $150.34. The financial coadition of the Company is in the same good, sound and safe
The British Columbia Copper Co., Ltd.—=The Dircctors report for 1903,  S1a1¢ as at the time of our last annual meeting.  No debis have beea contracied
states : ** In transmitting to you the report of the auditor showing the financial con.  othes than current accounts.”
ditioa of this Company at the close of business in November 30th last, the Directors
have to advise that you have a mine developed by over 2 mile of workings and ta a
deptlh of oaly about 500 feet, which, in the cpinion of the Company's enguneer, dis-
closes over 3,099,000 1003 of are.  “This are carries canper, gold and silver, 1he two

latter hieing in nearly sufficient values to pay the cost of smelting. 1t can be cheaply Are You Confronted with a
mined and delivered to the Company’s smzliing plant and can there he made into a . .
copp:r matte as cheap or chexper thun atany sther reduction works in the ¢aatry. Difficult Ore- Sepa fat"’]g Problem ?

The Company’s smelting plant consicts of 1wa blast furnaces 42 x £30 with ade.
quate poower and equipmiant, with a daily capacity of absut $00 tons. At the wine
titere are the necessary hoistiog machinery, air compressors and are crushers. THE WETHEB"-L MAGNE'“G SEPARA'”NG PROGESS
We neerd immediately a convertor phnt, in arder that aur shipments shall e a
98 per cent. blister coppr 1nstead of a 435 per cent. matte.  The savings to be affected
by the 1nstallaton of thns plant will awone make a good dividend oa the Company’s

capital. May Prove the Solution
In the judzment of the Board, the blaat furnace capacity should be increased as
5000 as possible 10 2,000 1085 per dday. < APPLY TO...

. \\'c' have reason o suppose that we s!n}l have additinaal railway facilities

dering the coming summer by the completion of the Great Nonhern Railway into 3

R y ¢ ) WETHERILL SEPARATING CO., 52 Broadway, New York
The Board has deemed it wise in the present condition of the Company's affairs

to chyge off as against mining prodesty, wine and smelier buildings, cte., all the

profits of the Company, and you will nate that the same has bzen done on the accom. Manufacturlng Agonts for Canada, ROBERT GARDNER 3 SON, Montreal, P.Q.

panying statement.” .

FOR SALE

POGSON, PELOUBET & CO.
SUBL G Ao &% sl | SILVER AMBER MICA PROPERTY

— - - e e - e e e e ————— - - cee e m e ——

In Eastern Omario. Has produced over 5,500 pounds of Thumb

NEW YORK - - - 20 Broad Street ‘Trimmed Mica up 10 8 by 1o inches in size.  Eleven feet of a vein of
CHICAGO - - - Marquette Building ke : ick K i icau

ST. LOUIS - . Chemical Building pink calcite (pick lime). T'erms and particulars on application.
BUTTE - - - Hennessy Building F. E. LEUSHNER,

Room 12, James Bld.,, TORONTO, Toronto.

A. LESCHEN & SONS ROPE CO.

SOLE MANUFACTURERS OF
Patent Flattened ? 3¢ Aerial
Strand Wire Rope = LESGHEN ;‘g;g TRAMWAYS
REMEMBER! All genuine Hercules “x:c';{d;:';:::{ ;S;‘;::nd. Wire Rope, Manila, Sisal Rope, Wood, Iron and Steel Blocks 35,245 ¢¥ion

HOME OFFICE: 920-922 No. First St., St. Louis, Mo. BRANCHES : &y s




THE CANADIAN MINING REVIEW.

]3IIIEIU]QQE&j)HEiALIF])G&IEIE,4

IMPORTER OF

' CARBONS AND BORTS

For Diamond Drills and all Mechanlcal Purposes

65 Nassau Street, NEW YORK, N.¥Y.

THE COSMOPOLITAN CONDENSER

A NEW WAY

Requires only one pound
1 of wwater o condense an
OF CONDENSING STEAM Reight o stean.

This is of prime im-
portance in situations

coas . ' where water is scarce
Descriptive Catalogue just off press— or expensive

if interested, write us.

Laurie Engine Company

MONTREAL - - CANADA

gﬁ??ﬁﬁ#ﬁﬁ??ﬁ%ﬁ??ﬁﬁﬁﬁ?ﬁ? SIS IS IS IS NN

THE GRIFFIN

THREE ROLLER

..ORE MILL..

The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working all
kinds of ores that require uniformly fine crushing by the wet process. This Mill is a modi-
fication of the well.known Chilian Mill, but the rollers run upon a crushing ring or die,
which is inclined inwardly at an angle of about 30 degrees, the rollers themselves also being
inclined to the central shaft of the Mill, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a crushing agent. The Griffin Three Roller Ore Mill is
therefore a Mill of great strength, and has few wearing parts. We construct these Mills,
with extreme care, using only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its determined %

merits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

- Bradley Pulverizer Co. i
PYYYIIIYIYIIIFIIIIFILILIIYI IS I LI ALEE A e
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BRIQUETTING MAGHINERY sisr rumces.
| BLAST FURNAGES....
| BRIQUETTE your Flue Dust, Fine Ores, Galcines, Concentrates, Slimes and other Mineral Fines

INCREASES THE CAPACITY OF THE FURNACE FROM 10 TO 25 PER CENT.

Our Improved WHITE MINERAL PRESS the only successful machine for the purpose.
- Adopted by most all the Prominent Smelters in the United States.
Used by several Large Steel Works for briquetting Common Iron Flue Dust.

saisnonon s, GHISHOLM, BOYD & WHITE CO. a2

OFFICE AND WORKS: 5700 Walilace St. CHICAGO, ILL, U.S. A.
We carry a Large Stock. .

& C0.
Ro I E e RAl Ls
Obtain our Prices,

BLEICHERT :
WIRE ROPE
TRAMWAY

More Bleichert Tramways in use
than all others.

>
P
=
T
o

Vols. I and II General Mining
Association of Quebec,

Vol. I Ontario Mining Institute.

Vols. I, II and III Federated
Canadian Mining Institute.

Vols. I, I, III and IV Canadian
Mining Institute.

|
|

A N N

MANUFACTURED BY

'THE TRENTON IRON CO.

TRENTON, . .J.

$20 WILL be paid for a complete
sett of these volumes. Readers

having any, or all, of these copies for
sale please write to

+ The Canadian Mining Review

ddddtddddbbddddtdbddddddd

Engineers and Contractors, and sole licensees in North America for the Bleichert System.

Ais», Wire Rope Equipments for Cable Hoist-Conveyors, Surface and Underground Haulage. o OTTAWA, Canada.
Illustrated book upon application. *
New York Office- Cooper, Hewitt & Co., 17 Burling Slip. Rgo o o o o o s B o o o o e

Chicago Office—1114 Monadnock Bullding.




-

THE CANADIAN

MINING REVIEW.

JOHN DAVIS & SON oersv) Ltg. England

MINERS SAFETY LAMP

MAHUFACTURERS

DAVIS'S PATENT ELECTRICALLY

o eavana < FRANCIS T.

PEACOCK, M.E.,

OF ALL
KINDS

ue 1By
INEYNE (BN

q

us 180D 183818 Y}

-x3 pasn s1 wninwuny ot ALNdHA 1V, SSIAVA

Jajlem Ay} uo JIV’T 159q Y1 pa3pal
ue ‘sajels pajyu 1})

‘'dNV1 S.H3IHI4-1OHS ANV
$35S083H!J S.ALNd43A «IV,, S;SIAVQ

-mouyde AjlesIaan

18319 Ul salue

Canada Life Building  gond for Catalogue and Prices.

SAFETY

HEIN BOILER

MANUFACTURED BY

The Ganadian Heine Safety Boiler Co.

TORONTO, ONT.

THE 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 generally.
The best and most economical boiler made.

COMBINED THEODOLITE AND
Minine DiaL

Quick Levelling Head.
Reading 9o° up and down.

GGUN METAL - - Price £25.
CobE WORD - Atavism,
ALUMINIUM - - Price £30.
Cobe WorD - - Ataxy.

Stanley’s Patent Mine
Staff, 6 feet, cl sing L0
20 inches, very port-
able. ...l £25s.
COoDE WORD - - Element.

Mathematlcal Drawing, and Surveying Instruments

Of every description, of the highest Quality and Finish, at
the most moderate Prices.

SPECIALTY FOR MINING SURVEY INSTRUMENTS.

Price List, Post FrEE.

Address— W. F. STANLEY & CO. Ltd.

CREAT TURNSTILE, HOLBORN, LONDON, W.C., ENC.

Telegrams—* TURNSTILE, LoNDoON.

. Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 18g0

SPRINGHILL GOAL.

The Cumberland Railway & Coal 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.

Hoad Uiﬁce 107 ST. JAMES STREET, MONTREAL

Address : P. 0. BOX 396.
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PROVINCE

of QUEBEC

The attention of Miners and Capitalists in the United States
and in Europe is invited to the

~ GREAT MINERAL TERRITORY

Open for investment in the Province of Quebec.

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

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

The Mining Law gives absolute security to Title, and has been
specially framed for the encouragement of Mining.

Mining concessions are divided into three classes :—

1. In unsurveyed territory (a) the first class contains 400 acres, (#)
the second, 200 acres, and (¢) the third, 100 acres.

2. In surveyed townships the three classes respectively comprise
one, two and four lots.

All lands supposed to contain mines or ores belonging to the
Crown may be acquired from the Commissioner of Colonization and
Mines (a) as a mining concession by purchase, or (4) 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 1,000 acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-
chase are $5 and $10 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, lead, copper, nickel, graphite, asbestos,
mica, and phosphate of lime. The words inferior metals include all other minerals and ores.

Mining lands are sold on the express condition that the purchaser
shall commence Jona fide to mine within two years from the date of
purchase, and shall not spend less than $500 if mining for the superior
metals ; and not less than $200 if for inferior metals. In default, can-

cellation of sale of mining lands,

(#) Licenses may be obtained from the Commissioner on the fol-
lowing terms :—Application for an exploration and prospecting license,
if the mine is on private land, $2 for every 100 acres or fraction ot
100 ; if the mine is on Crown lands (1) in unsurveyed territory, $s5 for
every 1oo acres, and (2) in unsurveyed territory, $5 for each square
mile, the license to be valid for three months and renewable. The
holder of such license may afterwards purchase the mine, paying the
prices mentioned.

Licenses for mining are of two kinds : Private lands licenses where
the mining rights belong to the Crown, and public lands licenses.
These licenses are granted on payment of a fee ot $5 and an annual
rental of $1 per acre. Each license is granted for 200 acres or less,
but not for more ; is valid for one year, and is renewable on the same
terms as those on which it was originally granted. The Governor-in-
Council may at any time require the payment of the royalty in lieu
of fees for a mining license and the annual rental —such royalties,
unless otherwise determined by letters patent or other title from the
Crown, being fixed at a rate not to exceed three per cent. of the value
at th mine of the mineral extracted after deducting the cost of
mining it.

The fullest information will be cheerfully given on application to

THE MINISTER OF LANDS, MINES AND FISHERIES,

PARLIAMENT BUILDINGS, QUEBEC, P. Q.
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PROVINCE OF

NOVA SCOTIA.

L eases for Mines of Gold, Silver, Coal, Iron, Gopper, Lead, Tin

—AND—

PRECIOUS STONES.

TITLES GIVEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS MODERATE,

GOLD AND SILVER.

Under the provisions of Chap. 1. Acts of 1892, of Mines and Minerals,
Licenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are 1aid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 50 cents per area. Leases of any number of areas are granted for a
term of 40 years at $2.00 per area. These leases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payinent of so cents
anuually for each area contained in the lease it becomes non forfeitable if
the labor be not performed.

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

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

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from 1o0a.m. to
4 p.m., except Saturday, when the hours are from 10 to 1. Licenses are
issued in the order of application according to priority. If a person dis-
covers Gold in any part of the Province, he may stake out the boundaries of
the areas he desires to obtain, and this gives him one week and twenty-four
hours for every 15 miles from Halifax in which to make application at the
Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

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

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

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

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

The royalties on the remaining minerals are : Copper, four cents on every
unit ; Lead, two cents upon every unit ; Iron, five cents on every ton; Tin
and Precious Stones, five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 10 to 40 miles, and embraces an area ot over three
thousand miles, and is traversed by good roads and accessible at all points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc, are met at numerous points, and are being rapicly
secured by mine:s and investors,

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

THE Hon. A. DRYSDALE,

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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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 Jands may be purchased at $:6.00 per acre for soft coal, and $20.00
for anthracite.  Not more than 320 acres can be acquired by one individual or
company.  Royalty at such rate as may from time 10 time be specifled by
Order-in-Council shall be coliccted on the gross output.

QUARTZ.

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

A Iree Miner's Certificate is granted for one or more years, not exceed-
ing five, upon payment in advance of $10.00 per annuin for an individual, and
from $50.00 to $100.00 per annum for a company, according to capital.

A Free Miner having discovered mineral in place may locate a claim
1500 x 1500 feet by marking out the same with two legal posts, bearing location
notices, vne at each end of the line of the lode 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 $3.00.

At least $100.00 must be expended on the claim cach year or paid to the
Mining Recorder in lieu thereof. When (500.00 has been expeaded or paid
the locator may, upon hiving a survey made and upon complying with other
requirements, purchase the lund at $1.00 per acre.

Permission may be grunted by the Minister of the Interior to locate claims
containing iron and mica, also copper in the Yukon Te ritory, of an area not
exceeding 160 acres.

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

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

Placer mining claims generally are 100 feet square; entry fee, $3.00,
renewible vearly, On the North Saskatchewan River claims are either bar
or bench, the former being 100 feet long and extending between high and low
witer mark.  The latter includes bar diggings, but extends back to the base
of thie hill or bank, but not exceeding 1,000 feet.  Where steam power is used,
claims zoo0 fect 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 ot

wenty years, renewable in the discretion of the Minister of the Interior.

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

The lessee shall have a dredge in operation within one season from the
date of the lease for each five miles, but where a person or company has ob-
tained more than one lease one dredge for each fifteen miles or fraction is
sufficient. Rental $10.00 per annum for each mile of river leased. Royalty at
the raue of two and a half per cent., collected on the output after it exceeds
$10,000.00.

DREDGING IN THE YUKON TERRITORY.

Six leases of five miles each may be granted to a free miner for a term of
1wenty years, also renewable.

Orrawa, oth Dec., 1001.

The lessee's right is confined to the submerged bed or bars in the rivers
below low water mark, that boundary to be fixed by its position or the 13t
day of August in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from the
date of the lease, and one dredge for each five miles within six years from
such date. Rental, $100.00 per mile for first year, and $10.00 per mile for
each subsequent year. Royalty ten per cent on the output in excess of
$15,000.00.

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 yencral direction of the creek or gulch, the
width being from 1,000 to 2,000 feet. Allother Placer claims shall be 250 fect
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 additiona) ten
miles or fraction.

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

The discoverer of a new mine is entitled to a claim 1,000 feet in leagth,
and if the party consists of two, 1,500 feet altogether, on the output of which
no royalty shall be charged, the rest of the party ordinary claims only.

Entry fee $15.00. Royalty at the rate of 24 per cent. on the value of the
gold shipped from the Territory to be paid to the Comptroller.

No Free Miner shall receive a grant of more than one mining claim on
cach scparate river, creek, or gulch, but the same miner may hold any num-
ber of claims by purchase, and Free Miners mayv work their claims in partner.
ship, by filing notice and paying fee of $2.00.” A clum 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 $2vc.00,
or in licu ot work payment may be made to the Mining Recorder each year
for the first thtee vears of $200.00, and after that $400.00 for each year,

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

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

HYDRAULIC MINING, YUKON TERRITORY.,

Locations suitable for hydraulic mining, having a frontage of from one to
five miles, and a depth of one mile or more, may be leased 1or twenty vears,
provided the ground has been prospected by the applicant or his agent ; is
found to be unsuitable for placer mining; and does not include within its
boundaries any mining claims already granted. A rental of $150.00 for each
mile of frontage, at the rate of 2% per cent. on the value of the gold shipped
from the Territory. Operations must be commenced within one year from the
date of the lease, and not less than $5.000.00 must be expended annually.
The lease excludes all base metals, quartz, and coal, and provides for the
withdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

All unappropriated Dominion Lands shall, after the first of July, 1901, be
open to prospecting for petroleum. Should the prospector discover oil in
paying quantitics he may acquire 640 acres of available land, including and
surrounding his discovery, at the rate of $1.00 an acre, subject to rovalty at
such rate as may be specified by Ocder in Counci)

JAMES A. SMART,

Deputy of the Minister of the Interior.
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Ontario’s

Mining
L ands..

FTHE Crown domain of the Province of Ontario contains an area of
over 100,000,000 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
ard 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. Kecent discoveries of corundum in Eastern On-
tario are believed to be the most extensive in existence.

The output of iron, copper and nickel in 1goo was much beyond
that of any previous year, and large developments in these industries
are now going on.

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

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

The climate is unsurpassed, wood and water are plentiful, and in
the summer seascn the prospector can go almost anywhere in a canoe.
The Canadian Pacific Railway runs through the entire mineral belt.
For reports of the Bureau of Mines, maps, mining laws, etc, apply

HONORABLE E. J. DAVIS,

Commissioner of Crown Lands,

to

or

THOS. W. GIBSON,

Director Bureau of Mines,
Toronto, Ontario.
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ASSAYERS SUPPLIES
E!'IE!MCAL APPARATUS

Prospectors’ Outfits Fine Chemicals T

Miners' Outfits  Heavy Chemicals ﬁ]
Correspondence invited. \:ﬂ |

Prompt deliveries.

Chemists & Surgeons Supply Co, Ltd,

CHAS. L. WALTERS (12 years with Lyman Sons) Manager
818 Dorchester St. MONTREAL.

T
|
|

0,.0.C,0,0,010,0,00,000,0,00000,0000,00,0,0000C0,00000000000C 0000

THE DENVER FIRE GLAY GO,

17421746 Champa St., DENVER, COLORADO, U.S.A.

ASSAYERS and CHEMISTS
SUPPLIES.

MANUFACTURERS OF
‘ Furnaces, Crucibles,
B Scorifiers, Muffles,

and all kinds of Fire Clay goods for
metaliurgical purposes. ~ Also Bone
Ash, Borax Glass, and strictly C.P,
o Granulated Lead.

SELLING AGENTS FOR

AINSWORTH BALANCES.

= WRITE FOR CATALOGUE.

0,0,0,0,0,00,0,0,C,C,CICO0000
D.COOC0 0000000000000 L Ol

C,0,0,0,00;
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Chemical and

Assay Apparatu

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HATHILTON-MERRITT PROSPECTOR'S OUTFITS. .. ..

Becker’s Balances and Weights.
Battersea Crucibles and Muffles.
Hoskins’ (asoline Furnaces.
Kavalier’s Bohemian Glassware.
Munktell’s Swedish Filters.

OUR 1887 CATALOGUE ON APPLICATION.

Lyman, Sons & Company

380, 382, 384 and 886 St. PAUL STREET
MONTREAL.

Direct product a-tual size from a ROLL JAW CRUSHER withcut screens

The only machines able to crush
large, hard ore

Do not clog

Can also do coarse work

Jaw Crushers work at 1-5 the cost of other machines:
therefore crush tine, and inerease eapacity and save wear of your
stamps, rolls and mills by fec«ling.quarter and half-inch ores.
Nothing pays better.  Hundreds of Roll Jaw Crushers in use.
Best references.

Send for catalogue ‘<1903, of Crushing,
Grinding and Screening Machinery.

STURTEVANT MiL Co.

BOSTON, MASS.

Stocks in Denver and Salt Lake City
Also represented on the coast.

©y -




CONTRACTORS TO H. M. GOVERNMENT

‘Allan, Whyte & Co.

CLYDE PATENT WIRE ROPE WORKS

| Rutherglen, Glasgow, Scotland

MANUFACTURERS OF

WIRE ROPES for

Collieries, Mines,
-Aerial Tramways

Transmission of Power, Logging and general Hauling and Hoisting Purposes.
Wire specially selected for own exclusive use.

We have made many records with our Winding, Haulage and Crane Ropes.

Tllustration of 3" diar. Special Improved Patent Steel Wire Rope, 1760 yards long, supplied to Dalzell Collie: 3
which ran two years and 8 months, shewing condition when taken oft. Previous rope from another maker lasted 1 year and 9 months

Motherwell, Scot.,

TELEGRAMS—“ Ropery Rutherglen.” A BOC, Al and Lieber’s Codes used.

AGENTS IN CANADA:

. Wm. Stairs, Son & Morrow Ltd., Halifax, N.8.
W. H. Thorne & Co. Ltd., Saint John, N.B.

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

Drummond, McCa,ll & (o,

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 8tructural Material.
» Steel Plates—Tank, Boller and Firebox Quality.
Cold Rolled Steel Shafting.
Mild Steel Bars—all diameters.

Wire Rope. Snow Stea: ' Pumps.

Tool Steel.

- COMP LETEH STOOK EKBREFT IN MO

@eneral Ofices: CANADA LIFE BUILDING -

MONTREA.L.

Montreal Pipe Foundry Go.

Limited
MANUFACTURERS OF

2= X 1B XE

CAST IRON
' WATER AND GAS

. -nd other Water Works Supplies.

“LUDLOW?” VALVES & HYDRANTS

CENERAL OFFICES:
Canada Lifo Building - MONTREAL.

PIG IRON....

“C.L.F.” Charcoal Pig lron, also
s Midland ” Foundry Goke Pig iron

MANUFACTURED BY

CANADA IRON FURNACE GCOMPANY, LIMITED

RADNOR FORQ and
"‘“‘"“{mmfuo ot QUE

QGENERAL OFFICES
CANADA LIFE BUILDING, MONTREAL.

Geo. E. Drummond, Managing Director and Treasurer.



THE DOMINION WIRE ROPE CO. L

MONTREAL, CAN.

SOMETHING @ ’ s SOMETHING

NEW.. Sl T0 LAST..

The Wearing Surface of Hemp. The Strength of Wire.
The Flexibility of Manila. | ‘
UNEXCELLED FOR TRANSMISSION AND PILE DRIVING PURPOSES

. Vancouver, B.C. Winnipeg, Man. Ottawa, Ont. CATALOGUE ON
BRANCH OFFICES: Rossiand, B.C. Toronto, Ont, Halifax, N.S.  APPLICATION.;

MINING AND CONTRACTORS' RALLS ...

RELAYI NG RAI Ls 36 Ibs., 45 Ibs., 56 ibs., 68 Ibs. per Yard

IMMEDIATE SHIPMENT.

LIGHT MINING RAILS

12 Ibs., 18 Ibs., 25Hbs., 30 Ibs., per Yard

/N STOCK..

AND

..Mining Cars..

WHEELBARROWS xivos

SPECIAL ORE BARROWS
Charging Barrows

PIGKS, SHOVELS, HAMMERS, TOOLS, Erc., Erc.

Barrett Jacks. Car Movers.
ENGLISH OCTAGON DRILL STEEL gm0 in

Office: 299 ST. JAMES ST., MONTREAL




