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: MINING MACHINERY . . . . . .%
;%R A DUPLEX AIR_COMPRESSORS . . ¢
: N D STRAIGHT LINE COMPRESSORS +
3 ROCK DRILLS. . . . .1
: Canadian Rand Drill Company§
: MONTREAL. :
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ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUPACTURED BY

= THE GUTTA PERCHA AND RUBBER MFG. GO. OF TORONTO, -

orFice 612 63 FRONT S™ WEST TORONTO FACTORIES AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Springs. Fire Hose, Pulley Covering. Rubber Clothing & Bools

;’i

INGERSOLL-SERGEANT

For....
Tunnels, Mines
and Quarries. )

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

Stone Channelling Machines, Coal Mining Machines, and Complete
Plants of Mining Tunnelling and Quarrying Machinery.

JAMES COOPER MANF'G CO. Limited

299 ST. JAMES STREET, MONTREAL,
BRANCH OFFICES: ROSSLAND, B.C. RAT PORTAGE, ONT  HALIFAX, N.S.
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FRIED KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MACHINERY

ORE CRUSHING: 3;} AMALCAMATION :
Stone Breakers of specially strong construc- g'! Amalgamatio I bles d l , Larslo’s Gold
, Rolter Mills, Chilian Mills. i Amalgamators, Settler
BALL MILLS \ SEPARATION and GONCENTRATAON
for dry and wet crushing, more than 1,800 at ! Separators, Exhausto Hyd ulic Classifiers,
work, : Percussion T ble ];, Iot ting Round
STAMP BATTERIES o Tl
Shoes and Dies of Krupp's Special Steel. B LEACHING PLANT.
Pon 8 a, For treating by the Wet Method with Stamp B tte s, Amalgamation and Concentratio
' N < . b. For DyL hgbyBll'\IllsD ust Extractio dl aching.

COAL WASHlNG PLANT
RN Large Testing Station for Crushing and Dressing Ores at the Works.

For Canada: JAS. W. PYKE & Co., 35 St. Francois Xaxier Street, MONTREAL.
Age nts = 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 1082, JOHANNESBURG, S AR.’

0000000000000 0000000000600000000006060006000000000060000

. GEO. CRADOCK & CO.
,‘ if WAKEFIELD, ENGLAND.
‘ Original Manufacturers and Introducers of Lang’s Patent.
WINN & HOLLAND - -
Sole Agents for Canada.

Montreal
THE WM. HAMILTON MANUFACTURING CO. Limited

ENGINEERS AND BUILDERS

06000606000 6000000000000400000040¢
00000000006 00000000600000000
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= MILLING MACHINERY . ... £

$
z
;
%
|
§
|
|
s
:
;

GYRATING
VANNER

. SHAKES LIKE A PAN.
SEND FOR SPECIAL CIRCULAR. i

0000060000

CONTRACTORS FOR THE DESIGN
AND CONSTRUCTION OF COMPLETE
STAMP MILLS, CONCENTRATION,
CHLORINATION, CYANIDE and
SMELTER EQUIPMENTS.

00000000000

Department D.

Peterborough, Ont. on Vancouver, B.C.
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Ndva Scotia Steel Co. Ltd.

MANUFACTURERS OF

=« [jammered and Rolled Steel for 1Nining Purposes. =«

! .

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel ![! A FULL STOCK OF MILD FLAT, RIVET-

ﬁ;em Bars, For;ied Steel Stamper S;m“les _;n: Dies, Blued 1. ROUND and ANGLE STEELS ALWAYS ON
hinery Steel 4" to 3){ " Diameter, Stee! Tub Axles Cutto || HAND,#w#SPECIAL ATTENTION PAID TO

Length, Crow Bar Steel, Wedge Stecl, Hammer Steel, Pick || )

Steel, Draw ;a,r St:el, Forgings i; all kinds, Bright Compressed | MINERS’ REQUIREMENT'S. sttt ot ot g8 3 ot ot 3t 26

Shafting 5’ t0 5” true to 2 part of One Inch. bt Sttt #5##CORRESPONDENCE SOLICITED. st ottt

Works and Office: NEW GLASGOW, N.8.

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

ALWAYS CARRIED IN STOCK.

SHOES AND DIES, T e
s H. W. DeCOURTENAY & CO.

476 ST. PAUL STREET

Agents for Canada. N MONTR E .

Adamantine Shoes and Dies and Chrome Cast Steel. ~ S

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 [
@B better and cheaper than any others. Orders solicited subject to above conditions. When ordering send sketch with exact dimen-
sions. Send for Illustrated Catalogue to

CHROME STEEL WORKS,
L KENT AVENGE NEAD, e, BROOKLYN, N.Y,, US.A. . ]

C. P. HAUGHIAN, President, F. E. CANDA, Vice-President. C. J. CANDA, Vice-President. = F. MORA CANDA, Secretary. T. I. JONES, Treasurer.

SHOES .o MINING
DIES . . CARS g

of SUPERIOR quality and at PORTABLE RAILWAYS,

prices 20 to 80 p.c. lower than Rolling Stock, Railway Outfits for
any other maker. : Mines of every description.

Export Work a specialty.

| ARTHUR KOPPEL,

66 Broad St., N.Y. City.

1322 SEND FOR CATALOGUES AND ESTIMATES.

%) CAMS, TAPPETS, BOSSES, ROLL
B W) SHELLS, CRUSHER PLATES,

>
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-
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<
=
=
o
o
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m
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»FURNISHED BY...

ARTHUR KOPPEL

66 Broad St., N.Y. City.

WRITE FOR PARTICULARS.




i THE CANADIAN MINING REVIEW.

The DONINION RADIATOR C0. Limited

DEALERS

IN THE MOST COMPLETE LINE OF

Steamlfitters Specialties

Stafford Steam and Hot Water Cast and Malleable F_itting's

Radiators Also Galvanized Pipe and Fittings
Steam Traps, Separators Brass and Iron Body Valves, Ete.
Wrought Iron Pipe Boilers for Steam and Water.

HEAD OFFICE AND WORKS:

340 to 376 Dufferin Street TORONTO, ONT.

THE “DAW” ROCK DRILL

Highest Award International Exhibition Mining and Metallurgy, London, 1890.
Highest Award and Medal, World’s Fair, Chicago, 1893.

Patent Quarry Bars and Tripods.  Improved Tumnel Columns.  Steam and Air Hose.

w /
=’§;Ej Bﬂuﬂl-—!—il-um 1
Estimates for ¥ General Mining
Rock Boring Machinery on
and Application.

S AND MANUFACTURERS:

Q & Z D A‘ N ’ 11, Queen Victoria St.,
London, E.C.
Registered Telegraphic Address: ¢ GULI)N ES, LONDON.”

Al, ABC, and Moreing and Neil’s Codes used.
ALSO SOLE MAKERS OF THE

¢ DAW > AIR COMPRESSING ENGINES.
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KING BROTHERS,

I5 BELLS LANE, QUEBEC.

Lumber, Asbestos,
Chromic Iron.

Mills at River Ouelle, Lyster, Kingsburg, Pabos, Cedar Hall.
" Asbestos,—Crude, Fibreized and Paper Stock Hampden
Mine, Thetford.

Chromic Iron [line,—Black Lake.

REDDAWAY'S PATENT

Specially Adapted for Heavy Drives in Damp or
Exposed Places, in.-Mines, Saw Mills,
Paper and Pulp Mills, Etc.

CHEAPER, LIGHTER, MORE PLIABLE and
MORE DURABLE THAN DOUBLE LEATHER

W. A. FLEMING, Sole Agent for Canada

27 St. Francois Xavier Street, Montrea!
Victoria Chambers, Ottawa.

WATER WHEELS

SAMSON and ADAPTED TO ALL HEADS FROM

CASCADE 3 Feet to 2000 Feet.

Specially designed and adapted to

K3 MINING, IRRIGATING «° ELECTRIC

Power purpos ing a hlgh guarant ed percentage
and great ste adin fm otion, under iable loads. An
unequaled concentr: ation of power a| d an unp cedented
high velocity. Their quickly operating balanced gates,
affords prompt and fine regu lution by governor. Sati fa.
tion guaranteed where others fail. W ite for pa mphlet
of either wheel, stating your H dp 1re and you

JAMES LEFFEL & CO., Spnngfleld Ohlo,U S A

SADLER & HAWURTH

MANUFACTURERS OF

OAK TANNED
LEATHER BELTING...

MONTREAL and
TORONTO.

THE ROYVAL
ELECTRIC CO.

MONTREAL
TORONTO

MANUFACTURERS
OF

HIGH CLASS
ELECTRICAL
APPARATUS

LIGHT HEAT POWER

1000 K.W.$.K.C. Two-phase Direct Connected Cenerator
Installed for CATARACT POWER CO., Hamilton.

COAST AGENTS:
GEO. C. HINTON & CO.

VIGTORIA. VANCGOUVER.
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DIANOND DRILLS oo PG WL

Most Accurate and Most Economical Prospecting Drill Made.

The Government of the Province of Ontario purchased in August, 1894, a Sullivan Diamond Drill, Capacity 1500 ft.
The Government of the Province of New Brunswick in February, 1897, purchased a duplicate of the Ontario Drill.

Drills of all capacities, operated by hand or horse power, steam, compressed air or electricity, for sale by

KNIGHT & STONE, N. W. Agents. SULLIVAN MACH]NERY CO”PANY,

ROSSLAND, B. C.

SPOKANE, WASH. 54 North Clinton Street,
CONTRACTORS FOR PROSPECTING MINERAL LaNDS wiTH THE DiANOND DRILL. CHICAGO, ILL.
@ ‘“Black Diamond” Steel
~a- for Mt omLLS ANe
ALL OTHER
~qfp> 'F YOUR DEALER DOES NOT CARRY IT, WRITE

337 ST. PAUL ST., MONTREAL, QUE.

"BLOWERS

WRITE FOR PRICES AND PARTICULARS.

McEACHREN HEATING AND VENTILATING (0.

late Exh : Galt, Ont.,, Canada. blo ’c"ﬁ"...o?g‘-m
PAT E N T s Thec'l"g_n;g [\tc? P_atenjr. A$g:5 11?)!, cl).:)mlted

The only Incorporated Joint Stock Company in Canada doing a general Patent Agency business.

FPatents Obtained. Patents Sold on Comamimssion. Joint Stock Cormpanies Froxramed.
Valuation and Prospects of any Patent furmished on apprlicatioxn.

wets o Yo THE TORONTO PATENT AGENCY ™. smes opr

anch offices in all the principal towns and cities in Canada and the United States. Correspondents in England and on the continent.

Bullock Diarmond Dirrills

&Extract cores giving exact information of all strata penetrated,
R ——— ———- and furnish Samples for Assaying.

THEY FURNISH ABSOLUTELY CORRECT LOGS OF HOLES,

FIFTEEN STY ES AND SIZES.

Surface and Underground, 350 ft. to 6,000 ft. in depth.

Hand Power, Horse Power, Steam, Air, and Electricity. We make a
Hand Power Drill that will bore 350 ft. deep and sell it for $350.

SMALL PORTABLE HOISTS, LARGE HOISTING PLANTS,
MINE VENTILATORS and GENERAL MINING MACHINERY

e M. C. BULLOCK MFG. CO.

 cormzmommen, | 1177 W. LAKE STREET, CHICAGO, U.S. A.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. / | ‘ORO P\I / l ‘O A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels Dynamite Fuse
Wire Rope anda Cables Powder Bar lron
Chain | Detonators Steel

DRILL STEEL in long and short lengths.

HARDWARE STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.

THE BUCYRUS COMPANY

DESIGNERS AND BUILDERS OF

Dredges, Steam Shovels, Excav ting Machinery. Steam, Electric and
T.ocomotive Cranes. Centmfugal Pumps, with Simple, Compound or
Triple Expansion Engines. Pile Drivers, Wrecking Cars, Placer Mining Machines,

South Milwaukee, Wisconsin.

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.

S

RULLED STEEL BEAMS. JOISTS, G|PDERS CHRNNELS HNGLES TEES, I BARS. RND PLHTES

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

Dominicn Brldge Co., Ltd., i

JEFFR FY oo

Coal Mining Machinery ad
Coal Handhng Maehinery

KDIES EXAMINED. ESTIMATES FUBI(I!HED

CENTURY BEI.T CONVEYORS
NEW YORK Columbus, Ohio, U.S.A.

41 Dey Street
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FOR PRICES OF

T. J. G. INJEGTORS

{ | OVERFLOW

SIGHT-FEED LUBRICATORS
Write
t:le

STEAM

Hamilton

Brass Mfg. Co,
Limited
259 to 265 James St.w.

HaMILTON, ONT,

TO BOILER

- MACHINERY DEPOT.

A. R. WILLIAMS & €O.

Write for Quotations on Mining and Quarrying Machinery, Engines, Boilers,
Pumps, Ore Breakers and Machinery Supplies of all Kinds—Immense Stock.

345-347 St. JAMES STREET, MONTREAL, QUE.

This School is equipped and supported entirely by the Province of

SChUU‘ []f P[a[:tl[:al SCIB”CB’ T[]"]“[U Ontario and gives instruction in the following departments :

(—CIVIL ENGINEERING
ESTABLISHED 1878. +—MINING ENGINEERING

AFFILIATED TO THE UNIVERSITY OF TORONTO. s—MECHANICAL & ELECTRICAL ENGINEERING
e e 4—ARCHITECTURE
R T s—ANALYTICAL anp APPLIED CHEMISTRY

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

1—CHEMICAL 3—MILLING 6—ELECTRICAL
2—ASSAYING 4—STEAM 7—TESTING
~ 5—METROLOGICAL

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

FOR FULL INFORMATION SEE CALENDAR.

L. B. STEWART, Secretary.
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CAPITOL ==
aewee i o e OYLINDER OIL

smWWmmeW

G ATE S ARE EQUIPPED

To furnish the Modern Cement Milll with its

_ entire outfit, from Rock Crushers to the last
small section of Machinery, from our own

Manufactory.

. We have associated with us the foremost specialists of the day, and
have every known facility for designing and completely fitting the
Cement Plant.

FOR SPECIAL CATALOGUE ADDREsS, DEPARTMENT “§5,”

GATES IRON WORKS * ECHICAGO, ILL.

e CAMMETT CONCENTRATOR

The Most Recently Developed and Scientifically Designed
Concentrator on the Market.

THOROUGHLY PROTECTED  Price, Complete with
BY STRONG PATENTS. All Attachments .. . 450

See this Head Motion ?

It’s built to Run and Stay Running.
Three Adjustments.—It's built like
an Engine.—Large Bearings.
Minimum amount of Wear.

~—- SOLE MANUFACTURERS ———

DENVER ENGINEERING WORKs'

DENVER, COLORADO, U.S. A
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CANADIAN GENERAL ELECTRIC COMPANY Lt

Head Office: 65 FRONT ST. WEST, TORONTO, ONT.

BRANCH OFFICES AND WAREROOMS’

1802 Notre Dame St. - - - MONTREAL Q Main Street - - - = = = WINNIPEG
138 Hollis Street - - - - HALIFAX Ka Granville Street - - - - = VANCOUVER
NELSON, B.C. ’

FACTORIES: PETERBOROUGH, ONT.

10 H.P, INDUCTION MOTOR.

INDUCTION MOTORNS

SPECIALLY ADAPTED FOR DRIVING

PUMPS, VENTILATORS,
COMPRESSORS, STAMPS,
HOISTS, COAL CUTTERS, Etc.

I¥ Send for lllustrated Catalogues of Electric Mining Apparatus.
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SCHOOL orF MINING,

KINGSTON, ONTARIO.

The Following Courses are offered —mm

1—Three Years’ Course for a Diploma in

(A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

2—Four Years’ Course for a Degree in
(A) Mining Engineering.
(B) Chemistry and Mineralogy,
(C) Mineralogy and Geology.

3—Post-Graduate Course for the Degree of

Doctor of Science (D.Sc.)
For further information see the calendar of Queen’s University.

4—Prospectors’ Course.

The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Instruction ! beginning
January gth, 1900, and continuing eight weeks.

:**&**#*#***%%*ﬁ&*%%#ﬂ#***%*&#***#i*****#*#****g
¥ . . #
Next Session begins October 2nd, ¥
...1899... §

#*

3
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The School is provided with well equipped Laboratories for the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. In the Mining Laboratory the operations of Crushing, Amalgamating, Concentrat-

ing, Chlorinating, Cyaniding, etc., can be studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO ——=u®—

Dr. W. L. GOODWIN,

DIRECTOR

SCHOOL OF MINING, KINGSTON, ONTARIO
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PROVINCE OF NOVA SCOTIA.
Leases foe Mines of fold, Silver, Goal, Iron, Copper, Lead, Tin

— AND-—

PRECIOUS STONES.

TITLES GIVEN DIBECT 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 fssued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in arcas 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
mot 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 & recent Act by which on payment of 50
"oents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

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

Royalty on all the Gold they extract at the rate of two per cent. om 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 Commissiones
of Public Works and Mines cach week day from 10 a.m. to 4 p.m.; except Saturday,
when the hours are from 10 to I. Licenses are issued in the order of applicatioms
according to priority. If a person discovers 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 weeh
and twenty-four hours for every 15 miles from Halifax in whieh to make application as
the Department for his ground.

MINES OTHER THAN

Licenses to search for eighteen months are issued, "ita cost of thirty dollars, for
minerals other than Gold and Silver, out of which areas can be selected for mining
wnder lease.  These leases are for four renewable terms of twenty years each. The
oost for the first year is fifty dollars, and an annual ‘enu.l of thirty dollars secares
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
somina! fee, and provision is made for lessees and licensees whereby they can acquire
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
@est lien on the plant and fixtures of the mine.

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotie
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 enmtire Atlantic coast, and
varies in width from 10 to 40 miles, and embraces an area of over three thousand
miles, and is traversed by good roads and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at
aumerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are
met at numerous points, and are being rapidly secured by miners and investors.

Copies of the Mining Law aad any xnfomuuon can be had on application to

THE Hon. C. E. OHURCH

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA
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S. CUNARD & CO., Halifax, N. S.

Shipping, Commission and Coal Merchants, Agents for
Allan, Cunard, White Star, American, Red Star, Hill,
Atlantic Transport, Compagnie Generale Trans-
Atlantique Lines of Steamers; also

(General Mining Association, Ltd.
COLLIERY, SYDNEY MINES, C. B.

Liverpool, Glasgbw, French and Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH

SPRINGHILL OAL.

—

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 1 C. Railways.

Hean Ofrice: (07 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUNMMOND COAL.
THE INTERCOLONIAL COAL MINING CO. Liwen.

CHARLES FERGIE, Vice-Pres. and Manager.
WM. J. NELSQN, Secretary-Treasurer.

Drummond Colliery, Westville, Nova Scotia.
CHAS. FERGIE, M.E.. Manager.

MINERS AND SHIPPERS OF

BITUMINOUS COAL AND COKE

At Pictou Harbour and Intercolonial Ry.
HEAD OFFICE: TONTREAL.

DOMINION
COAL
COMPANY

OWNERS OF THE

Victoria, International,
Dominion, Bridgeport,
Gowrie, Caledonia,

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

oA oo

Carefully prepared for Market by Improved Appliances, either
F.O.B. or Delivered.

L 7 o W7 o S
It is also prepared to enter into Contracts with

Consumers covering a term of years.

Its facilities for supplying Bunker Coal with
promptness is unequalled.

R ™

APPLICATION FOR PRICES, ETC., TO BE MADE TO
J. S. McLENNAN, Treasurer,
95 MILK ST., BOSTON, MASS.

HIRAM DONKIN, Resident Manager, Glace Bay, Cape Breton,
M. R. MORROW, - - - - 50 Bedford Row, Halifax.
KINGMAN & CO., - - Custom House Square, Montreal.

Q™ ™

HARVEY & OUTERBRIDGE, Produce Exchange Building, New

York, Sole Agents for New York and for Export
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ESTABLISHED 1864. THE BEST EQUIPPED SHOP IN CANADA.

HOISTING and HAULAGE ENGINES

Of Improved Design and Construction, Strong and Efficient. Best in the Market.

MINING MACHINERY

OCK AND ORE BREAKERS, CRUSHING ROLLS, ORE
WASHERS, MINE CARS, SCREWS anp ELEVATORS.

Every Kind and Size of Engines and Boilers. Pumping Engines of al,
Types. Rotary Saw Mill Machinery. Best Builders in Canada of Dredges,
Derricks, Steam Shovels and other Contractor and Quarrymen’s Machinery.

STOVES OF ALL KINDS.

Ship Builders, Marine Engines and Boilers.

#& If you want any New Machinery or something Special send us your specification—
then rely to get what you want. We employ 400 Hands. Write us for Prices.

Carrier, -Laine & Co.
LEVIS, QUEBEC.

263 $t. Joseph Street, Quebec.—BRANCH OFFICES—ias St, James Street, Montreal.

HIGH CLASS TOOLS |J. Bertram & Sons

Miners, Contractors, Quarrymen and Agriculturalists

OF ALL PATTERNS AND FOR ALL MARKETS. . c a n a d a Too I wo rks,

DUNDAS, ONT.

Builders of lron

¢ ¢ « « WORKING MACHINERY

«FOR... .

REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,
CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

WILL SUPPLY A SHOP COMPLETE.

®
&
é - MACHINE TOOLS

— MONTREAL
Picks, Shovels, Forks, Hoes, Axes, Hammers, Wedges, Files, Crow- - - - STORE: 321 St. JAMES STREET'
bars, Etc. Hand and Power Boring Machines for all kinds of

Rock and Coal. Special Tough Drill Steel.
DISINTEGRATING AND SCREENING MACHINERY for all materials.

THEE HARDY PATENT PICK CO'Y, Ltd.

SHEFFIELD, ENGLAND. Full Information obtained at the Above Addresses. Werite for Prices

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

JOHN McDOUGALL, - MONTREAL, OUE.

| TANKS AND
BOILERS o
WORKS . :

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

GENERAL AGENTS

meaonron. WORTHINGTON Pumps

Meters, Etc, Rife Hydraulic Engines and The New York
Filter Manufacturing Company. |

" PUMPS PUMPING

MACHINERY

CABLEGRAMS: ‘**EVANS, WOLVERHAMPTON.” PLEASE APPLY FOR CATALOGUE No. IOA.]

THE LARGEST MAKERS OF TRAI!E
F A M P IN THE
T WORLD

PN MK LONDON OFFICE:
¥ -0

16 Union Court,
Old Broad Street, E.C.

OVER
12,000

PUMPS
IN STOCK

AND

i sgecoumans s pume PROGRESS

J OSEPH EVANS & SONS
wors " WOLVERHAMPTON enatanc

21—*‘Cornish Sinking Pump (Ram Type).

Fig. 620—*° Griff"*
§ nking Pump.
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. HAMILTON MERRITT, F.G.S. L Den Lt
JOhn E' Hardman, S'B' wmAssociate RoyOal School of Mines,’ &c. J. B. TYHHE'_L’ M.A.’ B.SG.,F.G.S.
CONSULTING Mining Engineer and Metallurgist .
Room 2'MINING ENGINEER, Will report on Mines and Mineral Properties. :‘::ls:ﬂl-ré:glnztk

PMontreal, Que.

20 Years' Experience in the Mining and Reduc-
tion of Gold, Silver, Lead and Copper.

13 Years as a Specialist in Gold Mining and
Milling,

ERNST A. SJOSTEDT, MLE.

Metallurgical Engineer and Assayer.
Graduate School of Mines, Stockholm.

Twenty-one years experience as Chemist and Manager of Iron and
Steel Works.

Windsor Hotel.

Assaying of ores, metals, fuels and furnace products.
Consultation re furnace charges and cupola mixtures.
Designing and constn. of roasting kilns and gas producers, etc.
Reports on mines and processes.

210 or 214 St. James St., MONTREAL.

Cable and Telegraph address:—* Sjostedt, Montreal.”

MONTREAL TESTING LABORATORY.

MiLToN L. HERSEY, M.A.S¢. Mesiny

CONSULTING CHEMIST OF THE
Canapian Paciric Raitway CompPany.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—1 cent per 4 ozs.; limit 24 ozs.

INSTRUCTION IN ASSAYING, Etc., to Prospectors
and others,

MINERAL PROPERTIES EXAMI“ED.

]J. T. DONALD,
Assayer and Mining Geologist,

112 St. Francois-Xavier St., MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace Pro-
ducts, Waters, ete. Mines and Mining Properties
examined and valued.

J. W. TYRRELL, C.E., 0. & D.L.S.
Man. Can. Soc. C.E.

TYRRELL & FORD

Civil and Mining Engineers, Assayers
Ontario and Dominion Land Surveyors.

42 JAMES STREET HAMILTON, ONT.
J. W. EVANS

CIVIL AND MININC ENCINEER
AND ASSAYER,

SUDBURY, ONTARIO, CANADA

Mining properties and mines examined and reported on.
Assays and analyses made of ores, minerals and metals.

Speclalty—NICKEL.

J.H.CHEWETT,B.A Sc.

(Honor Graduate in Applied Science, Toronto Universny)
Asso0. Mem. Can. Soc. C.E.

. . - .
Mining Engineer
Consultation. Reports. Development.
87 YORK ST., ROSSIN BLOCK, TORONTO.

DIVIDEND PAYING

W. 8. FORD, C.E., 0.L.S.

ADDRESS:
15 TORONTO ST., TORONTO, ONT.

EDWARD C. HALL, S.B.

Graduate of Mass. Institute of Technology.

Mechanical and Mining Engineer
REPORTS ON
MINING PROPERTIES
Contractor for all kinds of Mining and Development
Work.

MINE CENTRE, SEINE RIVER, ONT., CAN.

GWILLIM & JOHNSON

(MeGiIiLL])
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses.

SLOCAN CITY, B. C.

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.
E. E. BURLINGAME & CO.,

ASSAY UFHGE anp CHEMICAL

LABORATORY

Established in Colorado,1866. Samples by mailor
express willreceive prompt and careful attention

Bold & Slver Builion “o4ged: Meieq nd ssaed

OR PURCHASED.

concen“a“on Tests_loo 1bs. or car load lots.

Write for terms.
1736-1738 Lawrenee St., Denver, Colo.

J. BURLEY SMITH

Civil and Mining Engineer.
30 YEARS EXPERIENCE,
RAT PORTAGE ONTARIO

Undertakes the Prospecting of
Mines and Mineral Lunds . ., .

Diamond Drill Borings made by contract for all min-
erals (earthy and metalliferous), Artesian Wells and
Oil Springs, also Deep Soundings for Harbors, Rivers,
Canals, Tunnels and Bridge Foundations.

Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Borings
—Gold Drifts tested to Ledge by the new Pneumatic
and Hydraulic Tube System and the yield ascertained
—Flumes, Ditches, Monitors and Placer Mining Plant
generally designed and constructed.

};roperties Examined and Reported on and Assays
made.

JOHN MeAREE, B. A. Se.,

Graduate School of Practical Science,
Toronto University.

MINING ENGINEER AND ASSAYER.

Ontario and Dominion Land Surveyor.
Surveys, Reports, Prospeeting, Development.
- Three years experience in the Rainy River District

J- M. HARRIS, SANDON.

RAT PORTAGE, ONT.

Fifteen Years Geologist to the Geological Survey
of Canada.

DAWSON CITY, YUKON,

CANADA.

IS PREPARED TO EXAMINE AND REPORT
ON MINING PROPERTIES.

JOHN B. HOBSON,
Min. Eng. and Metallurgist.

L. F. WARNER, ]Jr.
Hydraulic and Min, Eng.

HOBSON & WARNER

Mining Engineers.
Twenty Years Practical Experience in California

Will examine and report on mining properties
in Canada and the United States.

The Equipment and Opening of Deep Gravel
Drift, Hydraulic and Gold Qnartz
Mines a Specialty,

QUESNELLE FORKS, BRITISH COLUMBIA.

Agents for the Joshua Hendy Machine Works,
Hydraulic and Mining Machinery, and the Well's
Lights, for use in Hydraulic Mines.

REPRESENTED AT VANCOUVER BY

J. M. BROWNING.

Corner Granville and George Streets,
Vancouver, British Columbia.

W. Pellew Harvey, F.C.S.

Member Can M. Inst,;
Member N. Eng. Inst M.E.

Mining Engineer ane Metallurgist
ESTABLISHED IN R,C. IN 18g0.
AGENT FOR VANCOUVER, B.C.

Vivian & Sons, Swansea, Wales.
The Elliotts Metal Co., Burrg Port, Wales.
The Cassel Gold Extracting Co., Ltd., Glasgow.

Assay Office and Ore Testing Works.

HOWARD WEST

(Associate of Royal School of Minzs, London)

Mining Engineer, Analyﬁc_al Chemist and Assayer

THREE YEARS IN THE KOOTENAY.

Properties Examined and Reported on for intending
Purchasers.

BELLVUE AVE., NEW DENVER, B.C.
A B C CODE.

Gold Mines of Nova Scotia

INFORMATION CENERAL AND DETAILED

SURVEYS, REPORTS, MAPS,
ESTIMATES, ORE SAMPLES.

Experience in Practical Mining and Geological
Survey Work.

W. H. PREST

Metropole Building

Hollis Street HALIFAX, N.S.
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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 their Special Act of
Parliament,

NITRATE OF SODA.

Cable Address - BATHOTA, LONDON.

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878,

Miners and Shippers of Minerals, &o.

58 Canada Life Building, Montreal, Can.

Asbestos, Crude and Manufactured, Mica,
Plumbago, Soapstone, Etec.

BUYERS

EUGENE MUNSELL & Go.

218 WATER STREET
NEW YORK.

Canadian Branch .

332 WeLLinaton ST, OTTAWA, ONT,

ZINC MATTE
LEAD DROSS
SILVER ASHES
IRON SKIMMINGS
COPPER DUST
Etc. Etc.

Sellers of above are specially requested to
communicate with

L. Le PERSONNE & CO.

99 Cannon St. London, E.C. (ALSO IN ANTWERP.)

Telegraphic Address: * LEPERSONNF, LONDON.”
Telephone No. 5,144, Bank.

MINERAL and METAL BROKERS.

Contracts Negotiated. Selling »nd Buying Agencles
undertaken, Consignments Received, Weighed,
Sampled, Assayed, and Advances made.

Orders executed and Buying Agencies undertaken for
Colonial Firms of good slindglnggfor

Machinery, Tools, Steel for Miners’ Drills.
IRON & STEEL ™50 80™
sorrs anp nots. WIRE. NAILS.

Galvanised Sheets and Hoops, Tin Plates, Zinc

Sheets and Discs, Spelter, White Lead.

WINDOW AND PLATE GLASS.

le Agents for the Sale of STEEL JO

8o BliLETS from the Micheville Sle{a?&?)'rlg%(l),b S,

CAST IRON PIPES and CASTINGS from the
Aubrives and Villerupt Metallurgic Co.

Agents for from Messrs. AUGUST
solz%e Sato of FIRE ARMS FRANCO’I’I‘EI)J 2 co.E
Established 1810. Contractors to the British
and other Governments.

Patenteesand Manufacturersof the “Martini-Francotte’”
Detachable Rifle Action, fitted with * Francotte
“Indicators,” showing when the rifle is ready for
firing and also when a loaded cartridge 1s in the
chamber. Thisaction can be easily removed without
the ald of a tool, giving greater facility to clean the
barrel, etc. than in the ordinary Martini-Henry rifies

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,
Chrome Ore,
Nickel Ore,

Tale,

Cobalt Ore,
Mica,
Barytes, Cerium, and
Graphite, all Ores

and

Blende
: Minerals

Corundum,
Fluorspar,
Feldspar.

CORRESPONDENCE SOLICITED.

CaBLEs—Blackwell, Liverpool, ABC Code
ESTABLISHED 1869,

NICKEL ...

BEST QUALITY FOR ANODES
GERMAN SILVER AND NICKEL STEEL.

The CANADIAN COPPER (0.

12 Wade Building

CLEVELAND, OHIO, U.S.A.

Cable Address : “ CUNICKLE.”

Use Lieter’s or London 4th Edition
A B C Code.

BAKER & CO.

PLATINUM
REFINERS.

Material of all kinds containing Gold,
Silver or Platinum either refined
or purchased.
Manufacturers of Platinum Apparatus
of all kinds for Laboratory and
Chemical purposes.

000000

NEWARK, N.J.

New York Office : 121 LIBERTY STREET.

Send for Pamphlet—PLATINUM—containing
notes of interest to miners and prospectors

LABORATORY

The Ottawa Gold Milling and Mining Co.

KEEWATIN, ONT.

Sampling, Assaying and Analysis
Of ORES, MATTES and
MINERAL PRODUCTS

In lots from hand samples to one thousand tons.
Any size—laboratory working tests or mill runs
—any process.

; High Accuracy Determinations a Speciaity

Lepoux & Co.

99 JOHN ST., NEW YORK.

Sample and Assay oo
Ores and Metals.

at the Port of

New York. Only

two such on the

Atlantic seaboard

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.

OrRrForRD CoPPER Co.

ROBERT M. THOMPSON, President.
99 JOHN ST., NEW YORK.

Copper anaﬁckel Smelters

WORKS AT CONSTABLE’s HOOK, N. J.
Opp. New Brighton, Staten Island.

Copper Ore, Mattes, or Builion Purchased. Advances
made cn Consignments for Refining and Sale.

Speclalty made of_ Silver-bearing Ores and Mattes—
Copper Ingots, Wire Bars and Cakes—Ferro-Nickel
ang Ferro-Nickel Oxldes for use in preparing Nickel
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

BALBACH
Smelting and Refining
COMPANY

EDWARD BALBACH, Jr. - - President
J. LANGELOTH, - - - Vice-President

NEWARK, NEW JERSEY.

Smelters and Refiners of Gold, Silver,
Lead and Copper Ores.

Bullion and Argentiferons Copper Matte
received on Consignment or Purchase.
Smelting and Refining Workss
Electrolytic Copper Works:

—. NEWARK, N.J.

Buena Fe Sampling Works:

Agency, SABINAS COAHULLA.
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DOUBLE 3 X 5 HOISTING ENGINE

For Steam or Compressed Air. follows :—

B. C. GOLD FIELDS, Rossland, B.C.

BLACK DIAMOND MINE, Ainsworth, B.C.

WEST KOOTENAY POWER & LIGHT CO., Nelson, B.C.
IRON MASK GOLD MINING CO., Rossland, B.C.

Le ROI MINING & SMELTING CO., Rossland, I3.C.
CENTRE STAR MINING & SMELTI'NG co., Rossland B.C.
ATHABASCA GOLD MINING CO., Nelson, B.C

DUNCAN MINES, Nelson, B.C.

GREEN MOUNTAIN CONSOLIDATED MINING CO., Rossland, B.C.
IRONSIDES MINING CO., Greenwood, B.C.

KING SULOMON MINE, Greenwood. B.C.

RUTH MINES, Nelson,

McLEAN BROS Brooklyn, B.C.

This type of Engine is carried in stock, for immediate shipment, at Rossland
Eastern customers promptly supplied from the Factory.

The Jenckes Machine Go.

27 LANSDOWNE ST.

SHERBROOKE, QUE.

=
z
%

Write for

cataloguos

Prices.

Specially designed for light
surface hoisting and for under-
ground work in stopes and
Some of the Western
Mines now using them are as

"THIS TYPE

N ) e ) D) (s ) (e O

Warehouse

.

D

Branch Offices
in the
Principal
Citles.

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. 81, JOHN, N.B.

‘BGREENINGWIRECO'

(LIMITED) =
. WIRE MANUFACTURERS
( & METAL PERFORATORS

® HAMILTON
® % MONTREAL.

Wire Screens

FOR EVERY CLASS

OF MATERIAL.
Perforated metal of Steel, Copper, Brass,
Zinc, for all purposes. Special attention
given to

MINERS’ REQUIREMENTS,

J !

pRAULIC
)ﬂﬂcﬂlNER

~=_STOCK SIZES ALWAYS ON HAND.

Drawings and Estimates Promptly Furnished.

THE NORTHEY CO. Ltd., Toronto, Ont.
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Secretary, Canadian Mining Institute, eto.
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The Advance in lron, and Its Effect on the Manufacture
of Iron in Canada.

The wonderful revival of the past six months in the iron trade has
had a most beneficial influence on the manufacture of iron in Canada.
Last year’s depression of trade in the United States, and the abnor-
mally low prices current there, made most people consider a revival
like the present almost impossible, and it was freely prophesied that
with the enormous capacity of the mills in the United States any pos-
sible increase in demand could easily be overtaken, and that a boom
such as we had twenty years ago was now out of the question.

The present position of the market shows that the unexpected
very often happens—and yet it was not altogether unexpected. The
railway companies and all large corporations had been economizing for
years back, and they were in such a position that any large increase of
traffic meant that they would be forced to a very large expenditure for
rolling stock and plant. Trade, too, in Britain and on the continent
was exceptionally good, and a large export business had been devel-
oped from the United States, due in a great measure to the high prices
prevailing abroad, and the inability of British manufacturers to overtake
the requirements of their foreign trade. When the home trade in the
United States therefore began to improve, prices immediately went up
with a rush. Then it was found that the furnace capacity was inade-
quate for the requirements of the steel makers, and the steel melting
plants could not produce enough steel for the rolling mills. New fur-
naces and new plants have been put in operation all over the country,
but the demand has been so great that nearly every plant in the United
States has its product sold up for the next four or six months. Prices
are, generally speaking, more than double what they were six months
ago. Such is the position of the iron and steel trade of the United
States and Canada today, and it is safe to predict that this state of
affairs will continue at least over the next year.

There is only one thing that can stimulate the manufacture of any
article or the development of any industry, and that is the prospect of
a fair profit. The iron trade of the United States owes its position
today to the careful nursing by protection that it has had during the
past thirty years. The profitable nature of the business of iron making
enabled men to invest large sums of money in prospecting and devel.
oping the mineral resources of the country, which had a large market
in itself and had not to look to an export trade for support. There is
no doubt that the pioneers in this development made good profits, but
this was the incentive. They took great risks, and had it not been
that a larger margin of profit was possible than can be realized from

similar industries in old established countries, it is very doubtful if the
present stage of development would have been reached for many years
to come.

The internal competition which resulted from this state of affairs
soon began to force prices down to a competitive basis. New and
improved methods of handling and transporting ore were used, larger
furnaces were built, the mills were equipped with labor saving machinery,
and it is now beyond question that the large steel companies of the
United States are to-day better equipped and better conducted than
any similar mills in Great Britain.

Let us now turn to Canada and consider if the present condition
of trade does not warrant us in believing that now is the time for a
similar development of iron manufacture in this country. When pig
iron was selling at $6.00 to $7.00 in Alabama and $9.00 to $10.00 in
Buffalo there was little incentive to push iron making here vigorously,
but those who have carefully considered the situation unite in saying
that although prices will undoubtedly recede from their present height,
the famine prices of the last few years are not likely to recur, and trade
will settle down to a higher basis of values than have been current for
many years. What does this mean for Canadian iron makers? It
means that the cutting and slashing of prices to secure the Canadian
trade, which has been so common among Americans, has ceased,
and we will have to stand only legitimate competition. This is quite
apart from the question of the natural position of Canada as a producer
of iron. That this is the view taken of the position of the trade by the
leading financiers of this country is evidenced by the strong support
given to the new Dominion Iron and Steel Co., Limited, which is about
to construct four large furnaces at Sydney, C.B., and to follow this up
by putting in a large plant for the manufacture of steel. The wisdom
of locating these furnaces at Sydney is apparent when we consider the
peculiarly favorable location of that town for the manufacture and
export of iron. One of the chief reasons why Scotland has taken the
lead in the manufacture and export of iron in the past is because her
deposits of coal and iron, her furnaces and rolling mills, are situated
close to the sea-board near Glasgow. They can thus avoid the cost
of carriage to the point of shipment. The present cost of transporting
pig iron from the Scotch furnaces to the steamer in Glasgow is about
50 cts. per ton, and on manufactured steel, such as bars, plates, angles,
etc., the rate is 75 cts. per ton. Compare this with the United States.
The rate of freight from Pittsburg to the export steamer in New York
for manufactured steel is 12 cts. per 100 Ibs. or $2.40 per net ton. We
have not the figures on pig iron, but estimate the rate would be about
$2.00 per grosston. As a matter of fact we have not heard of any
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coke iron being exported to Britain from the Pittsburg dist~ict, It has
been almost altogether Southern iron from Tennessee and Alabama
that has been shipped. In the case of Sydney these transport charges
will be avoided altogether. Suitable coal is present in abundance, and
the necessary coke ovens will be built close te the furnaces, which are
at tide-water, where the largest vessels ¢ a load. Iron ore will be
brought from Newfoundland, supplemented to some extent by the local
ores in the neighborhood, It would thus appear that we have here a
combination of the most favorable conditions for the manufacture of
iron, and there is not the slightest doubt that iron will be produced in
Cape Breton at as low a price as is possible under the most favorable
conditions in the United States.

‘There is at the same time no reason why this development should
be confined to Cape Breton alone. Nearly all the ore smelted in the
Cleveland and Pittsburg districts is brought from Lake Superior and
there is no doubt that the same deposits of ore occur on the Canadian
side of Lake Superior. ‘This has tempted the location of a charcoal
iron furnace at Midland. This town is also peculiarly adapted for the
manufacture of charcoal iron. The ore can be transported either from
the American or Canadian mines on Lake Superior at as low, if not
lower rates than to Cleveland or Buffalo, while the wood necessary for
charcoal is practically inexhaustible in that region. ‘This furnace will
be in operation within the next year, and it is safe to predict that it
will be able to place charcoal iron on the Ontario market at as low as
American figures in Detroit.

The development of the iron trade in Canada will not stop there.
The next step should be the opening up of iron mines on the Canadian
side of Lake Superior. Recent prospecting has shown that several of
these mining properties are as rich in fine ore as any on the American
side, and will amply repay the very large expenditure which will be
necessary to put them in shape to compete with the American ore
fields. Any railroads that may be necessary to penetrate into the
interior for the purpose of bringing down the ore to the lake for ship-
ment should receive the hearty support of the Government. It isvery
gratifying to those in the steel and iron business to know that both
political parties in the Dominion Parliament as well as in the Provincial
Legislatures are united in the policy cf supporting the development of
this important industry. The extension of the bounties on pig iron
and steel for a further period of five years from 1902, will strengthen
the hands of all those who are working up this business, We are
strongly of the opinion that long before that period has elapsed the
Canadian iron industry will be in a strong enough position to compete
with other iron producing countries for the export foreign trade.

The Caledonia Accident.

Last month we but briefly referred to the deplorable explosion at
the Caledonia Colliery, at Glace Bay, Cape DBreton, preferring to wait
until more authentic particulars than those givenin the press despatches
were available. It appears that in some unaccountable manner a fire
started in this pit a little after one o'clock on the morning of the 16th
of June. For over an hour the man in charge of the pit.endeavored
to locate it; finally he sent word to the underground manager, Mr.
Thomas Johnstone, and directed the men to leave the pit.  The under-
ground manager was shortly on the ground and collected a party of
men who went into that section of the pit where he was told the fire
was burning. This information was apparently misleading, as the fire
was burning some distance away from its supposed location. As they
approached the place to which they were directed the fire was on one
side of them and having in some manner communicated with, or formed,
a small quantity of gas, a slight explosion occurred at the seat of the

fire. The effects of this explosion were felt by Mr. Johnstone’s party
and they were suffocated by the after-damp caused by the explosion,
A prompt and successful attempt was made to get out the bodies of
the men by means of parties of rescuers headed by Mr. John Johnstone,
Assistant General Manager, Thomas Brown, manager of the pit, Mr,
Joseph Hudson, Deputy Inspector Neville and others. One of the
bodies could not be found at that time but was subsequently re.
covered. Further search located the fice in the pump-house situated
directly to the dip of the main shaft. Attempts were made to extinguish
the fire by buckets, etc., but it was found that it advanced more rapidly
than they could put it out. Attempts were then made to get water on it
by means of pumps, but a heavy fall of the roof prevented this, It was
then decided to admit sufficient water to the neighbourhood in which
the pump was situated so that the lower end of the incline would be shut
off from the air, As soon as this was done the air was reversed and
the smoke and flames driven back upon the water. After great trouble
and several failures men were able to carry air with them and to ad-
vance upon the seat of the fire. An attempt was then made to extin.
guish the fire by means of water but the roof deprived of its support
by the burning of the timber props fell heavily and drove the men
away. These falls, however, seemed to have the effect of crushingout
the fire and a few days afterwards the ventilation was restored through.
out the pit. It was then decided to build off the fire district by walls
of stone, closing all openings through which air might get access to the
district in which the fire had started. This work is now being com.
plete¢ and it is anticipated that no danger will be experienced from
the fire. The main pump of the mine was situated at the foot of the
old incline driven straight to the dip from the bottom of the main shaft,
Some years ago the workings around the lower part of this incline
crushed. The levels and workings on the east side of the incline were
totally closed ; on the west side they were partly closed, and by great
exertions the incline itself and the lower west level were kept open in
order that the pumping station might be maintained. These openings
were thickly timbered as the roof had become very much broken. The
fire when first found was burning in the pump-house, from which it
spread upwards between the two crushed districts toward the pit bot-
tom. The only person in that part of the mine that night was the
man in charge of the pump. He declares that he saw nothing wrong
during the time of his underground employment. It is impossible at
present to assign a czus2 for the starting of this fire especially as the
pump-man declared at the coroner’s inquest that everything wa-all
right. The coroner, Mr. Whalen, held an exhaustive inquiry, examin-
ing almost every man that was in the pit that night. This enquiry did
not throw any light on the cause of the fire but exonerated the ofticials
from any blame,

-

Lead Smelting in British Columbia.

Some three weeks ago I had the pleasure of inspecting the smelt-
ing works at Trail, British Columbia, which are now operated in the
interest and under the direction of the Canadian Pacific Railway ( om-
pany, which, since its purchase of these works, and of the rail-oad
connecting them with the Rossland mines, has expended nearly $.-0,-
ooo in improvements or the plant. Mr. Walter H. Aldridge, whe has
had and still retains the direction of this department of the opera: ons
of the Canadian Pacific, is an American metallurgist, educated a: the
Columbia School of Mines, trained successfully in every depart: .eny
of practice under Anton Eilers (the most competent of masters), ind
certified by the record he hasmade in Colorado and M.ontanaasan g
the first of the younger generation of American metallurgical exjents
and managers. Backed by the confidence, as well as the capita of
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the railroad company, he has been able to construct at Trail a smelting
plant whichi, in some respects, might be studied with advantage by his
American colleagues. I do not purpose to give at this time a descrip-
tion of it, but I may remark, in passing, that it is the only place of the
kind where I have not observed the presence of numerous shovellers.
The mechanical arrangements for receiving, handling, sampling, etc.,
are admirable; the fuel (coke from the Crow’s Nest mines in British
Columbia) is superior in quality to anything produced in the United
States west of the Mississippi; and altogether I see no reason to doubt
Mr. Aldridge’s estimate that he can smelt at these works at least as
cheaply as it can be done on the American side of the line. Concern-
ing the new works which he is preparing to erect in the Boundary
District, I say nothing, because I know nothing,

With regard to the Trail works (and, I presume, the Boundary
works also), it must be confessed that their management by the Cana-
dian Pacific Railway Company, as compared with that of individual
owners, or smelting companies, is, at the present time, a great advan-
tage to the mining industry of British Columbia. For the railway
company appears to be willing to do what separate concerns could
scarcely undertake, namely to reduce smelting rates to figuresinvolving
little or no profit, with the view of increasing as rapidly as possible the
active development of mineral resources, and consequently the amount
of business for the railway. During my recent sojourn in British
Columbia I read a good many local newspaper articles, of a type
familiar to me, attacking this ** grasping corporation.” It is the usual
course of history in pioneer communities, that all sorts of inducements
are held out for investment of capital in mines, railroads and other
needed improvements, and that such enterprises are universally popular
as long as they are disbursing money; but that, as soon as they begin
totry to get returns for their money, they are denounced as extortionate
and oppressive. Sometimes this charge may be true; but it is sure to
be made, whether it is true or not. - With regard to the present course
of the Canadian Pacific Railwiay Company toward the mining industry
of British Columbia, 1 am convinced that it is more liberal than any
independent enterprise could afford to pursue.

Of course I do not mean to say that this policy is purely altruistic,
As [ have already observed the company hopes to be rewarded for its
liberality by an increase of industry and business, In my judgment,
the great question at this time is, whether such an increase will take
place, and the immediate interest of the mining community of British
Columbia lies, not in denouncing * on general principles,” the Canadian
Pacific Company, but in urging and favoring, in any possible way,
whatever will encourage that company in its present attempt to develop
the resources of the Province.

At the time of my visit the Trail smelting works were running on
copper ores only, though ready to start at short notice in the smelting
of lead ores.  For theirsupply of copper ores they are dependent upon
the product of two or three mines at Rossland. As the whole region
is full of prospectors for copper, other sources of supply may be devel-
oped hereafter; but theimmediate outlook at Rossland is not specially
encouraging in that respect; the prospect of an increased supply of
copp-t ores being mainly confined, just now, to the mines already ship-
ping to Trail, which will very probably be able to increase their product,
havirz large reserves. It is well known these ores are peculiar, con-
sistin 2 of pyrrhotite, pyrite and chalcopyrite, carrying also gold. Gold
is al-» contained in the accompanying silicified vein matter, though it
be fi - from sulphides. For any larger tonnage, the business must be
alov grade proposition; and this fact has been recognized by the
man .. ement of the smelting works, which encourages by low rates the
ship: - nt of the largest practicable quantities. Fortunately these works

command, besides their exceptionally good fuel, a supply of highly
suitable limestone as flux. L

As regards lead ores, the works must, at present, depend upon
getting a part, at least, of the ores of the Slocan region, which now go
into the United States for reduction. So far as the mere cost of smelting
and the production of base bullion is concerned, the Trail works can
probably compete favorably with American establishments, but they
are handicapped in the sale of their product by the fact that there are
no refineries in Canada which can transform base bullion into the
marketable forms of pure lead and pure silver or dore bars. Nor would
it be prudent to build a refinery for such purposes before a sufficient
steady supply of base bullion had been assured to it, The alternative,
of course, i3 to send the bullion to be refined in bond in the United
States, until it will pay to do the refining in Canada. Under the
United States law, this can be done without the payment of an import
duty, but unfortunately the Canadian law, as now administered, requires
the refined lead to pay a duty of 15 per cent. upon its re-entrance into
Canada. At thesame time, lead imported from England is favored in
the Canadian tariff by a differential deduction of 25 per cent. of the
duty. The result of this curious arrangement is that the Canadian
producer, after having his lead refined in the United States, may be
forced to sell it in England and have it reimported from there,

This practically deprives him of any advantage in the Canadian
market. That market is small, the consumption being only some 3,000
tons annually, but to this small extent it seems fair that the Canadian
smelter should have the natural advantage of his geographical location,
by being enabled to bring back to Canada, free of duty, the lead pro-
duced in 'Canada and refined in the United States. This, in my judg-
ment, would be the simplest, most equitable, and most effective way of
encouraging lead smelting in the Dominion, while enabling the Canadian
consumer to obtain Canadian lead without paying the unnecessary cost
of transportation twice across the Atlantic.

I understand that the Canadian Pacific Company has petitioned
for this encouragement, but I do not know with what prospect of suc-
cess. The only objection of which I have heard is, that the measure
would involve a loss of revenue to the Dominion of some $37,000 now
collected on the annual imports of lead. This seems a small matterin
view of the magnitude of the interests concerned, as the following
figures will show:

Since the acquisition of the Trail smelting works, in March, 1898,
by the Canadian Pacific management, they have smelted 43,000 tons

- of Rossland copper ores, the actual operation covering about five

months. For the smelting of these ores the pay rolls have been
$148,444; the general expenses $396,164, and the payments for ores
$694,238, making a total expenditure of $1,238,846 by the company.
This might have been doubled if lead oresalso had been treated, there
being from 40,000 to 50,000 tons of lead ore mined annually in British
Columbia, the whole of which was shipped last year to the United
States.

The result of present encouragement of lead smelting in Canada
would ultimately be to increase the Canadian consumption, by pro-
moting the establishment in Canada of manufacturing involving the
use of lead ; and no doubt the ultimate result would be the refining of
lead in Canada, The present sacrifice of $37.000 duties seems a small
price for such future advantages. R.W.R,
—From Engineering and Mining Journal, 3rd June.

The Canadian Mining Manual, 1899, will be issued to suscribers
215t August. Full particulars of the organization and operations of
over 1,500 mining and smelting companies, Price, four dollars,
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Surface Works at War Eagle Mine, Rossland, B.C.

EN PASSANT.

The members of the Canadian Mining Institute will leave Mon.
treal on their excursion to British Columbia on Friday evening, 1st
September, at nine o'clock. The excursionists will be away three
weeks, visiting Rossland, Trail, Northport, Boundary, the Slocan,
Ymir, Nelson, and the collieries at Anthracite, Canmore and the
Crows' Nest Pass. A very liberal programme of excursions and enter-
tainments has been arranged at the various points to be visited, com-
plete particulars of which are Jiven in the neatly gotten up booklet
issued by the Secretary. Members of the Institute, who have not yet
intimated their intention to take part in this outing, are requested to

communicate with the Secretary without delay, in order that suitable
accommodation may be reserved for them.

The fall meeting of the members of the Institute will be held at
Nelson, British Columbia, on Tuesday evening, r2th September.
Among those who will contribute papers we note the names of Mr.
Howard West, A.R.S.M., New Denver; Mr. W. Pellew Harvey,
F.C.S., Vancouver; Mr. S. S. Fowler, E.M., and Mr. R. R. Hedley,
Nelson, and Mr. Wm. Blakemore, M.E., Fernie. A meeting will also
be held at Rossland, when a number of papers relating to the geology
and mining practice of that interesting district will be presented.
Members of the Institute, by special arrangement with the Canadian
Pacific Railway, will be carried at a particularly low rate on presenta-
tion of their certificate of membership.

A number of the members of the American Institute of Mining
Engineers have signified their intention of travelling to British Col-
umbia with the Canadian Mining Institute excursion ex roufe to their
meeting at San Francisco on 25th Scptember. The Canadian Pacific
is ar.anging for our American visitors & special rate from New York
and Chicago to San Francisco /e British Columbia.

Mr. Wm. Blakemore having severed his connection with the
Crow’s Nest Pass Coal Co., Limited, Mr, James Johnstone has been
appointed to the position of General Manager.

One of the most consistent bullion producers in the new gold
fields of North Western Ontario, has been the Mikado Gold Mining
Co., operating at Shoal Lake, Lake of the Woods. Its 20 stamp
battery commenced crushing on gth August, 1897, the first two months

returns giving a yield of 2,313 oz. from 1,470 tons, or 1 0z, 13 dwls,
per ton. We have been officially advised of the following returns for
1898 and the first six months of 1899, which are sure to be of interest
to those of our readers who take an interest in gold mining develop.
ment in Ontario :—

1898. Oz. 1898, Oz,
January .« 462 July .o v 251
February ........ eeaes 560  August ................. 265
March ..ooois civenenens 730 September ....... . ceee 134
April ..... Ve . 434 October........cceeuvee o 227
May .o evenin . 169 November............ 250

from Cyanide§ 74
June . 240 *° December........... .1 393
from Cyanide 74

Bullion

from

1899. . Gold. Cyanide.

Oz. Oz.

January......... ... cie cevesnererene veuns Cerens 407 143
February..c..coiiniiiiiiiiiiiiiiines i, 316 100
March v e 236 175
April (oo o arteerererereeretererransine 334 142

s May ..o cree beesete taiaiureenes 313 148
June oo 288 304

The Regina, in the same district, although, perhaps, the mos
extensively developed gold mine in the Lake of the Woods, has sofa
been rather a disappointment, the returns for 714 months’ working
in 1898 being but $28,633.23. ‘ )

We suspect this property, like many other new ventures in
Ontario, has not been handled as well as it might have been, From
all accounts, this is a good property, which should with capable and
economical management, be doing a good deal better for its share.
holders than merely paying its way.

We are pleased to hear of an ‘improvement in the market for
Canadian phosphate. A contract has recently been made, we are
informed, for 1,000 tons at $i2.00 per ton, for Canadian consumption.

‘The House of Coramons this month ratified the Hon, Mr, Field-
ings Resolution, renewing the bounties on Canadian iron and sted,
The Resolution provides :—

*That it is expedient to provide that the bounties on steel ingots,
puddled iron bars and pig iron made in Canada, authorized by
Chapter 6 of the Acts of 1897, shall on the termination of the period
therein mentioned, be gradually reduced during a limited term unti
they are extinguished, and that the bounties to be paid for the add:
tional term shall be.as follows :

(@) From the 23rd of April, 1902, to the joth of June, 190;.
both inclusive, the bounties shall be ninety per centum of the amount
fixed by the said Act.

(¢) From the 1st of July, 1903, to the 3oth June, 1904, both
inclusive, the bounties shall be seventy-five per centum of the amount
fixed by the said Act.

(¢) From the 1st of July, 1904 to the 3oth of June, 1gos, hoth
inclusive, the bounties shall be fifty-five per centum of the amount
fixed by the said Act.

(d) From the 1st of July, 1905, to the 3oth of June, 1906, "oth
inclusive, the bounties shall be thirty-five per centum of the amunt
fixed by the said Act.
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(¢} From the 1st of July, 1906, to the joth of June, 1907, both
inclusive, the bounties shall be twenty per centum of the amount fixed
by the said Act,

Provided, however, that if any steel ignots be made from puddled
iron bars manufactured in Canada, no bounty shall be paid on such
steel ingots.

The said bounties shall cease and determine on the 3oth of June,
1907." )

We are indebted to Mr. Archibald Blue, Director of the Ontario
Bureau of Mines, for the returns of mineral production in Ontario
during 1898, Mr. Blue estimates the total value of the productionat
$7,202,891. Here are a few figures from his summary: Petroleum
and its products, $1,970,534; Natural Gas, $301,600; Copper,
$268,080; Nickel, $514,220; Pig Iron, $530,789; Iron Ore,
$48,845; Gold, $275,078; Silver, $51,960; Salt, $278,886; Gyp-
sum, $4,000; Graphite, $6,000; Mica, $7,500. The industry gave
cmployment to 7,478 persons, the amount distributed in wages during
the year being estimated at $2,456,785. We might add that at no
time in the history of Ontario has there been so much activity in
mining enterprises as during the present year, and we are confident the
returns for 1899 will show a very substantial increase in the value of
our mineral production from this Province.

We are indebted to Mr. W, E, Libbey for an exceedingly hand-
some and unique specimen of the ore taken from the rich strike made
last month at North Brookfield, Queen’s County, Nova Scotia. It is
noteworthy that this strike was made at a depth of g62 feet. Mr.
Libbey writes that his Company has driven through this rich lead in
sinking, and that they do not expect to get any more of it until the
next level has been run.

—

It is noteworthy that the Brookfield mine produces annually
about 4,000 ozs. of bullion, the vein, which averages about 14 inches,
yielding about $17 per ton. The property is equipped with a zo0-
stamp battery and a very complete Thies chlorination plant.

The disposition of so many of our people to go off at half-cock
on matters mining, particularly during the present craze for gambling
in mining stocks—many of them, by the way, absolutely worthless,
and most of them unreasonably and grossly inflated—is pertinently
pointed out by the Toronto News. It is so refreshing to read any-
thing in the mining columns of a Toronto paper, which has not been
inspired, or written, by some enterprising rubberneck or curbstone
broker with stock to sell, that we give space to the item with pleasure.
‘The News says: ¢ Man is a very inconsistent being. If he happens to
have a few thousand dollars to spare and is asked to invest in a gilt-
edged mortgage on a St. George or Jarvis street property, he hesitates
until he has had a consultation with his lawyer. Before he advances
a cent he has the title searched from the Crown down to the present
borrower, he scurries to the sheriff to ascertain whether or not there
are any judgments against the applicants, and he visits the city hall to
sce how the tax bills have been paid. Then he cautiously -hands over
the money., But if this same canny individual catches the gold mine
fever he acts for all the world like a lunatic. He rushes to a mining
broker, whom possibly he does not know from Adam, and, without
asking any questions, he buys stock in something he calls a gold mine,
but in which there may not be enough gold to fill a hole in his wisdom
woth. He neither knows nor cares whether this property with the
slittering name is situated in British Columbia, in the Lake of the
Woods district, or in Timbuctoo. He may never have been further

west than Springfield-on-the-Credit, but he has seen the name of his
mine appearing daily in the newspapers, and he concludes that where
there is so much ink there must be some gold. And so it happens
that he who takes every precaution when asked to risk his money on
undoubted security lying under his very eyes, insists’ on risking his
money in hazy affairs purporting to have a habitation in some remote
locality. Toronto has a continental reputation for its abiding faith in
schemes which might properly be catalogued ¢ wild-cat’ It is said
that a number of grateful citizens of Spokane once thought of erecting
a monument in their chief square and labelling it, ¢ In Honor of the
Suckers of Toronto.” It is to be remembered that this city, in sinking
her money in non-paying speculations, injures herself in exact propor-
tion to the amount squandered.” We are afraid when the reckoning
comes Toronto will not be the ¢ only pebble on the beach.”

—

It is not always easy to understand why so many men whose
characters are above reproach, whose reputation for honesty and
truthfulness are never questioned, who have the fullest confidence of
their fellow-men, when they engage in mining transactions, cast aside
all regard for fact and make the most extravagant statements con-
cerning the property.that they are trying to promote. It has become
almost axiomatic that mauny men, truthful and upright in all other
walks of life, will lie when talking mines, and evidently it is expected.
So common-place has this practice become that it would seem that
one must greatly exaggerate his statements in order to have a small
portion of the truth believed. In part, this habit or custom is Lo
doubt due to lack of knowledge of mining affairs. When describing a
vein it is 50 easy to give its greatest width as its average width, and
the greatest value as the average value, that it is done almost inadver-
tently, and is not looked upon in the light of misrepresentation of
facts, and is not done with a purpose to deceive, for there are facts to
substantiate a portion of the statements at least. ‘Then, too, mining is
such an enticing business. Who may say that a vein 4 feet wide at
the surface, or near it, may not widen to 4o feet in depth, and who
shall dare to assert that when $1oo.rock has been found it; the small
vein, that the whole 40 feet will not be $100-ore in depth, and the
promoter gives the mine the benefit of the doubt, worked up by his
own enthusiasm, and states it first as a probability. After repeating
the statement a few times to various people and revolving the great
posibilities of the mine in his mind, the probability becomes fact and
is stated as such without hesitancy, and he becomes indignant at even
a suggestion that he is dealing in fancies. It must be enthusiasm
that causes upright business men to misstate facts concerning the
development of value in a mine; and as this peculiar human weakness
is recognized, everyone seems willing to overiook the ungarded state-
ments and to make due allowance for enthusiasm, and if, after such
deduction is made, there still remains a fair sort of business proposi-
tion, some mining engineer who is unenthusiastic is usually employed
to ascertain the truth.

In addition to the large iron and steel plant to be immediately
constructed by the Dominion Iron and Steel Company at Sydney,
Cape Breton, we are informed that it is also the intention of the Nova
Scotia Steel Company, Limited, to ercct an additional furnace in the
same neighborhood. There is a sound and substantial mining boom
on in the Province by the sea. . :

The Canadian Mining Institute has issued to members another
handsomely gotten up volume of Transactions, covering the proceed-
ings of the meetings held at Montreal in March last. This issue of
the Journal contains close upon 300 piges, and is profusely illustrated
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with excellently done engravings, photos and maps which accom-
pany the letter press of the 23 papers contributed by the members.
These volumes of the Institute are the best evidence of the vitality of
the organization, and will, we are quite sure, compare very favorably
with the publications of much older and larger institutions of a similar
character. ‘The library of the Institute, we may say, is now very well
equipped with standard works of reference and literature bearing upon
the mineral wealth, mining industries and mining practice of the
Dominion. It is very conveniently sittated on the ground floor of
the Windsor Hotel at Montreal, and is proving of immense service to
the many visitors and mining men who pass through the city.

Before another issue of the Review is in the hands of our readers,
subscribers will receive the ninth annual issue of our Canadian Mining
Manwal, which will be found to be a complete work of reference to
the mining and smelting companies of the Dominion and Newfound-
land. In this issue very full details are given of the history, organisa-
tion, capital, dividends, directors’ reports and balance sheets, property
and method of working, machinery equipment, output, sales, milling
and reduction plants, and a mass of serviceable information respecting
some 1500 companies.
of réference has induced us to largely increase thisy  v's issue, partic-
ularly in order to meet the demand for such a publication in Europe.
The Janual for 1899 will be in the hands of our readers, we ex> :y,

Tae complete success of ." is standard work

by the 21st proximo.

Canadian graphite is steadily winning favor with American and
European consumers and the exports from Canadian producers are
likely to be materially increased this year. In a letter to one of our
companies an American importer writes: ¢ The goods give perfect
satisfaction and a good quality of flake is scarce in this market. We
have one customer at the present time who stands ready to contract
with us for one ton of flake per week, and this is only one of a great
many contracts we can secure.”

Prospectors and others always need to remember that, in opening
up a now camp, absolute honesty in regard to values is essential, A
well defined lead may not have values at the surface and yet be a good
property, while all possible effort at deception will not make a mine
out of a barren lead; and such effort being certain of detection, results
in serious setback to a district which may have real merit. A case is in
mind where a clumsy effort to deceive resulted in a withdrawal of all
proffers or notice from intending investors, when a straight statement
of facts and an honest showing would have secured what most pros-
pectors want—a good price for an undeveloped claim. It is not well
to bank too much on the possible ignorance of the man sent to examine
the property, but vastly safer and fairer to give him credit for a little
knowledge; and, purely as a matter of business policy, more satisfac.
tory all round not to attempt any cheap little tricks that are sure to be
found out and are as sure to hurt the whole district. One such trans-
action often gives a deserving locality a setback that will take years of
genuine merit und proved value to overcome.—AXMimng and Scientific
Press. .

“ Deep-level mining in the Transvaal, as far as the first row of
deep mines is concerned,” says the South African Mining Journal,
“ has thus far, under careful, experienced management, proved an un-
qualified success, and the time is not far distant when the second line
of deep shafts will enter the ranks of producers.” The difference be-
tween very deep mining and that which is moderately deep is in some
cases so radically different that success may not attend the cfforts of

those who do not fully grasp the situation in its broadest sense and who
are able to meet the changed conditions with the necessary financial
outlay, Deep mining—that is, mining deeper than 3,000 ft.—invalves,
usually, very heavy surface plants, the lifting of larger quant.ues of
water to greater heights, and, possibly increased temperature; but,
from a mechanical standpoint, it may be said that mining will be carried
ontoa depth as great as it is possible to sink shafts and hoist heavy
loads with a single cable. When a cable is very long—3,000 ft. or
more—the * springing " of the rope is the cause of some difliculty, but
the inconvenience caused by this is usually overcome by the use of
chairs at the stations. T'o how deep a point mining can be carried on
successfully is not known, but it is believed to a much greater depth
than the deepest mines of the present day—about §,000 ft. Economic
conditions usually determine the depth to which a mine is worked; but,
if the value of ore deposits warrant it, it is safe to say the depth to
which mines will be worked will be very materially increased.

California has had the largest hydraulic mining plants in the world,
and California miners are putting in equally extensive apparatus else-
where. At the Consolidated Cariboo Hydraulic Mining Company's
property near Quesnelle Forks, B.C., Mr. J. B. Hobson, an old Placer
Co. miner, has put in considerable development work. ‘I'wo lines of
sluices, 7 ft. wide, were placed in the bed of the gulch, paved with
steel riffles, weighing in the aggregate 79 tons. A canal 7 by 13 ft,,
1o miles long, was commenced in June and completed November r3,
A dam 483 ft. long on top and 5o ft. high was constructed across the
outlet of a lake at the head of the canal for storage of about 5350,000,-
ooo cubic feet of water, The construction of this dam and the canal
furnished employment for 350 menand 120 horses and cost $123,000.
During the progress of the opening up of the lower or bed-rock bench
of gravel rich gravel was found. About 73,000 pounds of dynamite,
73,000 pounds of black blasting powder and 100,000 pounds of other
miscellaneovs mining supplies are used annually at the mine, which has
now completed thirty-three miles of canals and three storzge reservoirs
having a total area of 2184 acresand a storage capacity of 1,016,000,
ooo cubic feet of water. About $1,000,000 has been expended in
equipment of the property since 1894 and about $500,000 in gold has
been recovered during the progress of development work. 1t is esti-
mated that the company's leases contain about 400,000,000 cubic
yards high-grade gold-bearing gravel. It is proposed to extend and
increase and to open up the propert: in other places.

Mr. M. Eissler’s volume, “The Cyanide Process for the Extraction
of Gold ” (Crosby Lockwood), helps us to form a very fair idea of the
extreme value of the cyanide process in the treatment of the ores of the
Witwatersrand and other goldffelds. Dealing with the Rand particu-
larly, he points out that out of atotal gold production of 1,418,470 oz.
in 1893 there were produced from the tailings 330,510 oz. by the
cyanide process, and in August, 1894, out of the monthly production
of 174,977 oz., nearly 38,000 ozs. were won by cyanide. In 1897 the
total output of the mines was 2,565,164 oz., and of this, on the basis
of the returns for December, 1897, the amount recovered by the cya-
nide and Siemens processes was equal to 32 per cent. of the whole,
When we consider that at least one-third of the prodigious amount of
gold which Bergrath Schmeisser estimates the reefs of the Rand to
contain, will be won by cyanide, it is difficult to over-estimate the
importance of the work which the McArthur-Forrest Company has
done in bringing its process into its present position of prominence in
the Witwatersrand goldfields. Mr. Eissler has something to say of the
comparatively-recent Siemens and Halske process. This consists of
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precipitating the gold by electricity on sheets of lead. Owing to cer-
tain economical advantages, the author thinks it may be anticipated
that the Siemens and Halske plan will prove a formidabie rival to its
predecessor.

—

Ezperiments with nickel steel made recently by the British admir-
alty have brought out some interesting points in favor of that material,
Tor 12 months plates of nickel steel, ordinary mild steel, and wrought
iron were immersed in the sea, and the loss of weight in that time due
to corrosion worked out at 1.36, 1.72, and 1.89 per cent. respectively.
A number of bars of nickel steel and carbon steel, 114 inches square
and 18 inches long, were some time ago placed on suppurts 10 inches
apart, and a weight of 1,000 pounds allowed to fall on them from a
height of 3 feet, the bars being reversed after each blow. ‘T'he carbon
steel was fractured after 5 blows and broken after 12 blows, whilst it
required 7 blows to fracture the nickel steel and 35 blows to break it
—an increase of 147 per cent. It is the general opinion of engineers
acquainted with the qualities of this material that it should be adopted
for cylindrical boilers that have very thick shells, such as are used in
large steam vessels; a saving of 25 per ceut. could be effected in
weight.

For shafts that do not exceed goo ft. in depth the endless chain
winding plant seems to offer advantages in respect of economical
working. In a paper read before the South Wales Institute of Engi-
neers, Mr. T. O’Donahue gave an interesting description of the wind-
ing gear of the Rowley Colliery, near Burnley, which lifts from a depth
of go yards. A pair of vertical engines with cylinders r2 in. by 2 ft.
stroke, with steam at 45 lbs, pressure, supply all the power required
for the winding chains. The chains are made from bar iron 1 in. by
¥, in. in section, to form links 14 in.in length between centres. There
are two endless chains of a total weight of five tons, and these pass
over two vertical driving wheels at the top of the shaft. The wheels
are 5 ft. in diameter, and are each provided with seven lugs which
engage the chains, At the bottom of the shaft the chains pass round
two smooth-faced pulleys which have flanges only on their outer sides.
The chains are 43z ft. apart, and are connected every 23 fi, by a
crossbar about 2 in. in diameter, which is provided with a hook in the
middle for hooking on the tubs. At Rowley Colliery it is found most
convenient to hook on at every third bar, as the output is small. 7The
initial cost of the chain winding plant is incomparably smaller than
ordinary gear, and the working cost much less. Three men at the top
and two at the bottom can bank Goo tons per day, and there is no
engine attendant, The chief bank man stops and starts the engines at
will by means of a lever near the shaft. With unbalanced loads, ordi-
nary winding engines are, in some cases, six times the theoretical power

required, whilst, with a good method of endless winding, the horse-

power of the engines isreduced to one-fourth of that ordinarily required,
and by compounding and condensing the engines could be made still
more economical. There would thus be a saving in initial cost, and a
further saving afterwards in the working costs, as the steam consump-
tion would be greatly reduced.

We have already referred to the fact that the appearance of the
tracture of pig iron cannot be regarded as a criterion of the hardness
or otherwise of the metal, and in a paper recently read before the
American Foundrymen's Association, Mr. Thomas D. West dealt with
the fallacy of estimating pig iron solely by the fracture. He showed
~umples of two pigs, one open and the other close-grained, The former,
iwever, gave hard, and the latter soft castings, the opposite of what
i~ ordinarily expected, but a result which anyone acquainted with the
«nalyses of the two specimens would have anticipated. Thus the

open grained pig, in spite of its texture, contained only 1°25 per cent,
of silicon, whilst the other contained 286 per cent , and consequently
gave perfectly soft castings. The texture of pig iron is, in fact, affected
by the particular conditions under which it has been melted or cast, as
well as by i's chemical composition.

Official returns published by the Government of the North-West
Territories show the output of coal in that section of the Dominiovn in
1898 to have been:

Bituminous coal.....cc coerrevniineiiens.. 315,661 tons,

Anthracite ¢ ..., Cirearieecnas .. 23,000 ¢
* Persons employed.............0s 832

Inthe paperon “ Improvements in Coal Mining,” read last month
before the Institution of Civil Engineers, Mr. H. W, Martin showed
that an important object in the design of winding machinery is to make
the demands on the power of the engine as nearly uniform as possible.
Many devices are resorted to in order to effect this, and are more or
less successful. Two of these are (1) The employment of a balance
rope, and (2) The adoption of a drum of varying radii, generally of a
conical form. Both of these appliances are well known, and have long
been in use. Balance ropes for deep winding, however, have not been
extensively adopted, and where used have not always been successful,
although they are now more or less returning to favor. The objections
urged against this management are the extra strains on the caps or
sockets of the winding ropes and the increase of friction due to their
weight, but the greatest difficulty probably has been found in guiding
the balance rope at its return to the bottom of the shaft. Pulleys re-
volving in sliding bearings and other means have been used for the
purpose, but the author considers the most effective method, and the
one he adopts, is to use a specially-made flexible and untwisting steel
wire rope guided sideways at the return by two verticle parallel plane
surfaces only, between which the rope is allowed to assume a {ree path.
The radii of drums are often more or less proportioned, so that the
moments of resistance due to the load are constant throughout the
wind, and this arrangement is very extensively used, with considerable
success. It is, however, high in first cost, and there is an increase of
friction due to the extra weight of the drum. There is also a larger
mass to be set in motion and brought to rest than is the case with a
cylindrical drum and a balance rope. The author gave the main
features of the winding machinery used by himself at a new colliery in
South Wales, and expressed his preference for the balance rope and
plain drum, but the quality of the rope must be as good as that of the
winding rope.

CORRESPONDENCE.

The Silver-lLead Deposits of the Slocan—A Correction.

Sir,—I notice in THE CaNaDIAN MINING REVIEW for July that you
have a reprint of an wnrevised copy of my paper on the Silver-Lead De-
posits of the Slocan. At the time this unrevised copy was issued I had
not seen a proof, and was therefore unaware of the ervors and departures
from the original it contained. These were corrected on the proof
received by me afterwards, so that when the paper is finally issued to
members, it will, I hope, convey exactly what I intended to say. One
mis-statement of fact I may here mention. The duty on lead in base -
bullion sent into the United States is put at 214 cents per lb.; itshould
have been 214 cents.

Perhaps you will be good enough to print this letter in your next
issue, and oblige.
Yours faithfully,
J. D. KENDALL.
VANCOUVER, B.C., 8th July, 189g.
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The following returns of the bounties paid by the Dominion
Government on pig iron, steel billets and puddled bars produced in
Canada have been carefully compiled from the various reports of the

Auditor General,

Iron and Steel Bounties.

Summarized they show an expenditure on :—-

Pig Iron £952,487.75
Steel BilletsIngots. .. ...........vviieen, 1.44,318.71
Puddled Bars. .. «..o.vneen. eeeeenies ves 19,432.15

Total to 3oth June, 1898....... vo $L.116,238 61

In detail the figures are :—

BouUNTIKs PPAID oN 11 IRON,

The following are the amounts paid to the companies under this

authorization :(—

15 X S tesevereaenentinatn cresans 44,090
LS 51 38,655
1886, .. i e eae e TN P 39,270
1887. 1888. 1889. 1890, 1891,
Steel Co. of Canada.}$ 31,164.01,8 18,642.62]...... O teseane

Steel Co. of Canada,
withheld pending
settlement with I,
C

8 2 S 22,033.09]. ... v aua]os S Y P
George Macdougall.] 1,139.87} 1,214.01{$ 1,100.03!8  523.49|8 1,376.66
LondonderryIronCol.......... 7,701.53 30,626.35] 21,585.64] 15,849.51
John Macdougall & ’

Co.iiviiinne 5239.19]  5,756.25] 5.493.24] 3,588.14] 2,926.58

$59,576.1918 33,314,418 37,233.621$ 25,697 27(§ 20,153.05

1892, : 1593, 1894,

1895.

18g6.

Londonderry Iron Col§ 26,066.24 § 49,906.1 3:$ 49,043.10/$ 13,045.98% 45,472.13

Can. Iron Furnace i
Covvvnnnn cannnn 2,150.71  12,973.39! 15,077.51 12,581.60{ 11,215.24
Nova Scotia Steel Coj.......... e R PN 42,470.50
New Glasgow Iron, '
Coal and Ry. Co..|..cvvunens, 25,871.28, 55,269.00[ 33,695.00}...0......
Pictou Charcoal Iron ' |
Couvvninne vvneddivenninas U 1,42000.. .. 00000 3,440.00}. . .00 vnns
Hamilton Blast Fur,
o T L O P 7,201.97
Macdougall & Co...| 2,077.42 3,725.68, 5,654.88 621.371  3,356.17
!
§ 30,204.37 $ 93,806.48" 125,044.49i$ 63,383.95{ 109,716.01

To 3orH JuNy, 1897,

Canada Iron Furnace Co.......... Radnor, Que......... ? 14,211.27
Hamilton Blast Furnace Co........ Hamilton, Ont....... 7:575,68
Londonderry Iron Co............. Londonderry, N.S.... ~.070.85
Nova Scotia Steel Co..o.ovvn.vntn, Ferrona, N.S......... 37,650.89
Total tozoth June, 1897....J.ccovviiiiiiininian.. £ 66,E6g
To zors JuxNEe, 1898,
(Production for June, 1898 not included).
Canada Iron Furnace Co (§$21,504.29).
Produced in 1896-7 :—
715.04 tons from Canadian Ore at $£2.00........ $ 1,438.08
Tncreased Allowance (61 lic. C. 11,
1589 tons from Canadian Ore at $1.00.......... 1,589.09
8§ ' ‘¢ Foreign Ore at $2.00...... 176.00
Produced in 1897-8 :—
6163.86 tons from Canadian Ore at §£3.00....... 18,491.58
53, *“ ¢ TForeign Ore at £2,00........ 117.54
Hamilton Blast Furnace Co ($90,610,43).
5,425.97 tons from Canadian Ore at £3.00...... 16,277.91
37,166.26 “ *‘ Foreign Orcat £2.00........ 74,332.52

Nova Scotia Steel Co  £48,127.27).

5,693,296 tons from Canadian Ore at $3.00..... 17,079.38

15,523.606 ‘¢ ‘¢ TForeign Ore at $2,00..... 31,047.39
John McDougall & Co. ($5,112.26).

1.704.087 tons from Canadian Ore at $3.00..... §5,112.26

———y, .

Total Paid to joth Juue, '98,.......$165,654.25

. BoUNTIHS PAID ON STRRI, BILLKTS.

By order in Council under date of 22nd June, 1895, the Dominion
Governent granted a bounty of §2.00 per tou on all steel billets wanu-
factured in Canada from Canadian ore, As already stated this bounty was
increased in April, 1897, to £3.00 per ton. The following amounts have
been paid to the 3oth June, 1808 :

Nova Scorra STEREL Co.

1896, Received for steel manufactured from 27th March,
1894, to March 1st, 1896, ...eveiiairoennens veer $56,925.26
Received for steel manufactured from st April to
Junte 1st, 1896 ...ttt iiieiiien Ceeeians 439326
Total civviieneieiiiinreenireisns $ 61,318.52
Less refund for bounty on gto tons, the product of
1,218 tons, 1,844 1bs, of foreign pig .......... .. 1,820.00
Total paid in 1896 .v..c.cvvvuvnnnns _$59,498.52
1897. Received for July and August, 1896..... cereeiennes  $2,714.75
Paid for steel made November 1st to April 23¢d, 1897  14,651.41
Total paid in 1897 .....oovvvnin.. $17,366.16
1898, Received for March 1896 on 1,201.583 tons at $2.00..  §2,403.15
June, 1896, on 422,265 *¢ ‘.. 844.73
Sept.-Oct,, 1896, on 2,497.60 tons at $ 4,995.20
April23-30, 1897, on 266.136 ‘¢ ¢ 532.27
May ——, 1897, on g6t.441 ¢ s 1,922.88
June 1-28, 1897, on 1,189.017 ¢ " 2,374.04
$13,072,28
Less balance as per adjustment : '
Over-payments on production from
fuly 1, 1895, to May 31, 1896 ....  $1,819.93
Less amount refunded in error in
1896 iiiiiiiiieiiiiiiens seees 1,820.00
29.93
Total paid in 18¢8 ..... eteecaanss $ 13,042.3§

BOUNTY ON STEEL INGOTS.

Nova Scotia Steel Co, on production from June 28, 1897, to

31st May, 1898, 18,137.227 tons, at $3.00...... Ceesenens $ 54,411.68

BOUNTIERS PAID ON IPUDDLKD BARS.

By Order in Council under date of the 24th February, 1896, the Dominion

Governnient granted a bounty of $2.00 per ton on all puddled bars made in
Canada fiom Canadian ore, As stated, this was increased in 1897 to $3.00
per ton. Under this appropriation the following amounts have been paid 20
3oth June, 1898 :—
Londonderry Iron Co,—Received prior to 3oth June,
1896, on puddled bars
1897—Received on do. to joth June..............

$8,352.32
2,914.36

Total to 3oth June, 1897 .....8 11,266.68

Lictou Charcoal Iron ‘Co—~Received prior to 3zoth

June, 1896, on puddled bars ................. $ 172.00
Ontario Rolliug Mills Co—Received prior to 3oth
June, 1896, on puddled bars ...... ceeesinans $183.23
1897—~Received to 3oth June .........oovviiiiann 104.46
Total to 3oth June, 18g7....... 287 69
. ~—$ 11,726.37
~—1898——
Yondonderry Iron Co,—707.797 tons from Cana-
dian ore..... vecsessenns Cereeseereaareraes $2,123.39
Ontario Rolling Mills—1,860.797 tous from Cana-
dian ore at $3.00....c00nn... teveetataanons 5,582.39
Total to 3oth June, 1898 ........countttn $ 7,705.78
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. Winding.

Ri produced by permission of the South Wales Institute of Engineers from
a Lecture by PrRo¥. W, GALLOWAY, M.L,
‘The operation of winding or raising minerals from the workings of
a mine to the surface is carried on in both inclined and vertical shafts
by means of a more or less complex system of appliances. Amongst
these the engine, together with the drum and the rope, which is
alternately coiled upon and uncoiled from it, constitute the only
absolutely essential parts of the apparatus ; but in proportion as the
depth of the shaft and the quantity of mineral to be raised within a
given time increase, so do the magnitude and, up to a certain point,
also the number of the appliances. I propose in this place to con-
sider only a complete winding outfit for a vertical shaft.

Ropes.—Up to the beginning of the present century ropes made
of hemp fibre were exclusively employed in winding, but thereafter
chains were substituted on account of the high price of hemp. In
1834 round ropes made of iron wires were introduced into the matalli-
ferous mines of the Hartz ia Germany, and were soon adopted nearly
everywhere ’

Flat ropes of hemp or aloe fibre are largely used in Belgium and
the north of France. Flat ropes of iron or steel wire are used mn a
numbet of collicries in various localities, but round ropes being cheaper
and more durable, are preferred.

An ordinary wire rope is usually built up of six strands twisted
aelically around a centre core of tarred hemp or wire. Each strand
consist of a certain number of wires also twisted helically around a core
of the same nature as the principal core. A strand may consist of a
single covering of wire on the core or of a double covering, that is to
say, after the first wires have been wound on the core the second wires
are wound on the first ones. In this way a rope may consist of, say,
six strands, and each strand of seven wires ; or it may have the same
number of strands and each strand with nineteen wires, or more or less.
‘The spiral described by the strands is about eight times the diameter
of the rope, and that of the wires in a strand from eight to twelve times
the diameter of the strand.

. The object of twisting the wires together is to impart unity to the
assemblage. This is done at a sacrifice of from 15 to 30% or more of
the aggregate strength of the wites of which the rope is composed.

A locked-coil rope consists of an internal core of round wires
twisted together to form a strand and covered successively by two or
three complete cylindrical sheaths of wires, one over the other. The
innermost sheath is quite independent of, although closely pressing
upon, the core which it encloses, and each succeeding sheath similarly
presses upon, and completely encloses, the sheath below it. The core
can slide longitudinally inside the first sheath, and similarly each sheath
can slide upon the one which it encloses. The wires of which each of
the inner sheaths is composed are shaped like vouss .irs, so that while
they closely fit against each other sideways, they present a smooth sur-
face in the interior and on the exterior of the cylinder. The wires of
the successive sheaths are twisted as shown in Fig. 5, so that when the

Fi6. 1.

Fic. 2. Fic. 3

tope is in tension its ends have no tendency to turn around one way or
tiw other, in the same way as those of 2 round rope of ordinary con-
suuction. The wires which constitute the outermost sheath are shaped

Y

like a letter S, so that they lock each other when in place, and hence
the name applied to the rope. .

Flat ropes, whether of hemp, aloe iron or steel, consist of several
pairs of round ropes sewn together side by side. ‘The individual ropes
of each pair are twisted in opposite directions. Great care is necessary
in the process of manufacture to put exnctly the same amount of tension
upon each constituent rope while it is baing sewn to the adjoining rope.
One end of each winding rope is fixed ta the drum or reel by means of
glands, and its length is taken such .hat when its free end is at the
bottom of the shaft, therc are several spare cnils on the drum.

¥16. 4. F16, s,
SKECTIONS OF \WINDING ROPHS—HALF NATURAL SIZR.

Figs. t and 2. Ordinary construction. ¥ig. 3. Flattened strand. Fig, 4.
Locked coil. ¥Fig. 5. Locked coil, showing ; @, central wire; 4, ¢, d, sheaths
of round wires all twisted in one direction ; ¢, /, sheaths of voussoirs twisted
in the opposite direction to 4, ¢, ' ; &, outer sheath of S wires twisted in the
same dircetion as @, 4, ¢, and locking each other.

Rope Caps.—The free end of a winding rope is provided with a
cap, by means of which it can be easily and quickly attached to the
load. There are several kinds of caps and several ways of attaching
them to the rope. One of the best, if not the very best, known method
of capping a round winding rope is to bind it tightly with iron wire ata
distance of two or three feet from: the end, then to set free the whole of
the wires between the binding and the end, and to turn them back one
by one over a conical wedge, cutting a certain length off a certain

Fic.

6.

CAPs OF ROUND AND FLAT WINDING ROPES,

F:o,

Frc. 8.

Fi16. 9.

Fig. 6. Rope with complete cap. Fig. 7. Section showing «, a, the
conical wedges. Fig. 8. Cap partly removed toshow wires tnrned back over
the conical wedgsas. Fig. 9. Cap for flat rope; @, cast-iron block; 4, 4,
g!ands_. .
number of them so that when they are all turned back and pressed
against the rope they, together with the conical wedge form a conical
mass. The cap consists of two semi-circular hollow pieces of wrought
jiron, which, when brought into juxtaposition at their edges, form a
hollow cone of the same internal dimensions as the conical mass at the
end of the rope. They are connected together at their wider ends by
a square or round bar of iron of sufficient strength to carry the load.
When the rope is ready to receive the cap the bar is heated to redness.
The two halves of the cap are thereupon closed upon the cone of wires,
and several stout rings of bar-iron (Figs. 6, 7, 8) of decreasing diameter,
which had been strung on the rope before the operation of forming the
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cone commenced, are hammered tightly down over them so as to press
them tightly against the cone of wires, ‘I'he rings are secured by small
set-pins.  The bar which connects the two halves of the cap is taken of
such a length that when the cap has been secured it forms a semi-
circle loop large enough to reccive the pin of a shackle which forms the
first connecting link between the rope and the cage. Mr. Becker, of
Messrs. Geo. Elliott & Co., has lately patened an improvement in the
construction of caps, which consists in introducing a hinge in the bar
between the two halves of the cap, so that there is no necessity for
heating it. The cone can also be examined at any time by simply
pulling back the rings and opening the cap.

Caps for flat ropes consist of a pear-shaped block of cast iron (a,
Fig. 10) round which the rope is folded back upon itself. Two long
glands &, 4, are then bolted together with the double part of the
rope and the pear-shaped block between them. The last-named block
has a hole in it to receive the pin of the shackle to which the load 1s
suspended.

The weight in pounds per yard and the breaking strain in tons for
ropes made of various substances are determined by experiment, and
arc usually given in great detail in every rope-maker’s circular. With
these data it is easy to asce-tain, first, the number of yards of any
particular kind of rope whose weight is equal to its breaking strain, and
secondly, the weight per yard of a rope required to raise a2 given load.

For instance, by dividing the number of tons which is equal to the
breaking strain by the weight per yard, we find for:

Tarred hemp....coooiiiiiiiiiiil, 8,300 yards.
Iron WitCue. s ceiiiiiiecianascannnn 12,000
Steel Wire.ooveiieie i iiiiiaa., 15000 * or more,

and if we take one-tenth of the breaking strain as the co-efficient of
safety for winding ropes these figures become :

Tarred hemp...oovveviennna... 830 yards.
Tronwire..oooveiiiiiiiiienanaans 1,200 ¢
Steel Wire .o veee et it 1,500 ‘¢

Denoting the last found figures by the letter s and making
Q the useful load,
¢ weight of cage chains and empty waggons,
D dcptfl of shaft in yards,
x Weight of rope per yard,

we have
Q x¢g xaD=asy,
or .o Q xyg
s—D

in which the value of & depends upon the value assigned to s.

Safety I{ooks.—When a safety hook is employedit is attached to
the car by two shackles.

Two kinds of safety hocks deserve special mention.

Walker's Detaching Hook (Figs. 10 and 11) is constructed, and
acts, as follows :(—The rope is attached to the shackle A, and the load
to the link B.  The ring C, which is a flat steel plate, is fixed to balks
or girders under the winding pulley on the headgear.  This hook con-
sists of a pair of jaws (DD) connected by a pin in such a manner that
the weight of the 1oad tends to open them and release the shackle A.
The upper limbs, which are provided with external hooks (FF), are
kept together, and made to retain between them the shackle A by
means of the steel clamp H. ‘The latter is held in position by the
upper pair of the four pias shown through theopening in it.  Whenan
overwinding takes place, the hook enters the hole in the steel plate C,
until the projections of KK of the clamp H come in contact with its
under-side, when the clamp is arrested.  The rivets are shorn off’ by the
continued upward movement of the hook, and the clamp, coming in
contact with the lower limbs, presses and locks them together, at the

same time opening the upper limbs, releasing the shackle A, and
thrusting the hooks FF, which are above the centre of the hook, over
the edges of the plate C.

King’s Detaching Hook (Figs. 12 and 13) accomplishes the same
object in a similar manner. It consists of two plates @ @ which over.

)
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F16. 10,

lap, and are connected to each other and to two other plates & which
enclose them and constitute a fixed case by means of a centre pin ¢
upon which the inner plates can turn freely. A steel plate 4 with a
round hole in it, large enough to allow the upper end of the hook, in-
cluding the upper end of the case, to pass freely, is fixed in the head-
gear as before. The pin of a shackle ¢ attached to the cap of the rope
is held between the upper limbs of the moveable plates, and the load is
attached to the case by the shackle /. The lower limbs project to such
a distance from their common axis that they cannot pass through the
hole in the fixed plate without coming in contact with its lower edge.

A copper rivet (g), which passes through the four plates just below
the central pin, keeps the moveable plates in position, and causes them
to retain their hold of the shackle. When an over-winding takes place
the lower limbs a @ of the moveable plates come in contact with the low=r
side of the fixed plate, and are pressed downwards and inwards, the
copper rivet is shorn through, the upper limbs open and release the
shackle, and external hooks % % on the upper limbs, which are Zeloze the
centre of the hook, arc thrust outwards over the edges of the fixed sus-
pending plate 4, as in the case of Walker’s Hook.

¥16. 12.

Adjusting Serezes.—Up il quite recently the length of winding
ropes was adjusted by moving the spare coils on the drum and re fixing
the rope, or by re-capping. It is, however, impossible by this means to
abtain an exact adjustment of the length without a great amount «f
labour and care, and for this reason adjusting screws are now being
introduced between the safety hook and the load. The best form «f
adjusting screws (Fig. 14) which have been hitherto made were fir-t
employed in Germany., They consist of a strong steel rod @ terminat-
ing in an c¢yc above and below. The shackle at the bottom of th:
safety hook is attached to the upper eye. A round block & with a ho @
in cach end large enough to admit of the casy passage through itof tl ¢
screws ¢ ¢ is placed in the lower cye.
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A screw ¢, two and a half or three feet long, with strong threads,
with an eye at its lower end, and with a nut d, screwed on to it is passed
through each hole in the block, and a nut ¢ is then screwed on to it
from above. Each nyt ¢ while resting on the block supports its own
screw. Two triangulay plates J/, with a hole at each angle, are attached

by means of pins passing through two of their holes to the eyes of the
lower end of the serews, which they then enclose between them. The
third eye in each of these plates hangs vertically below the steel rod
which supports the block. A third triangular plate g, with three holes,
one at each angle, is inserted between the two first, and a pin is passed
through one of the holes in it and through the unoccupied holes in the
triangular plates first referred to. Two short pieces of chain are
attached to the remaining two holes of the lower triangular plate by
means of shackle, and the cage is attached to these chains. The object
to be attained by being able to adjust the lengths of the ropes quickly
and exactly will be shown presently.

or
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F16. 15. ELEVATION OF CAGE, NO. 1 PIT, I, LANBRADACH.

a a, Axles of waggons ; dimensions of waggon, 7 ft. long, 4 ft. wide,
inside measurements; capacity 2 toms. 4 4, Fisher’s catches. ¢, Plate
attached to end of catches and hanging down through slot in bottom of
cage. ¢, Adjusting screws. f, Ring to which safety hook is attached.

Cages.—For the sake of economy in first cost, it is desirable to
design cages so that they can be constructed almost entirely of rolled
steel, in the form of angles, channels and plates (Figs. 15and 16). The
floor and roof are made of sheet steel, and the sides may be closed
either with thin sheet steel or strong wire gauze, which is lighter than
sheet steel. Rails are fixed to the floor to receive the waggons.

Catches.—Various kinds of catches are employed for retaining
the waggons on the cage during its transit up and down the shaft.
Fisher’s automatic catches (Fig. 17) are by far the best of any that have
been invented up to the present time. They consist of four heavy
rectangular bars of iron 4 4, each about two feet long, placed in pairs,
one pair at each end of the cage parallel with and between the rails
(Fig. 16). Each bar is supported by a bracket % with a_horizontal pin
in it, which passes through a hole in the bar a little nearer its inner end
than its outer end, and maintains it at such a height that when its

2
'&A_l@n 1;[ c;étq
e
. - —
i

F16. 16, PLAN OF CAGE,

4 5, Catches. ¢, Plate attached to left-hand catches.

% %, Brackets
supporting catches. ¢ g, Guide-rope shoes. £ 4, Rails.

heavier, because longer, portion falls down so that its outer end rests
on the floor at the end of the cage, the middle point of its opposite end
is on the same level as the centre of the axle a of the waggon. The
bars can turn freely in vertical planes parallel with the side of the cage,
and their length is taken such that when a waggon is standing
symmetrically between the opposite pairs their inner ends are almost
touching the axles. Thus when a waggon is pushed on to the cage
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AUXILIARY KEPS CONNECTED with STAUSS’S KEPS.

The axle o’ has pushed the lever m far enough before it to release the

plate ¢, which has fallen together with the catch 4, and the axle @ of the
next waggon has been arrested.
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from either side, its axles come in contact with and depress the raised
ends of the two bars nearest the end of the cage from which it is
approaching, and it is free to pass into the cage until its front axle
comes in contact with the ends of the bars at the opposite end of the
cage, when its progress is arrested.  Just before thig happens the hind

axle passes over the ends of the bars that have been depressed, and the |

latter fall into their natural position, barring the return of the waggon.
For the purpose of rendering these catches automatic at the top and
bottom of the pit, the two bars at one end of the cage are connected to
a plate ¢ which passes through a slit in the floor of the cage, and pro-
jects 10 a distance of a few inches below the bottom. At the top of the
pit a light pair of auxiliary keps / (Fig. 17) provided for this purpose
are placed between the cage keps and arrest the plate ¢ while the cage
is being lowered on to the Iatter.  ‘This has the effect of raising the
outer ends and depressing the inner ends of the bars 4 to such an
extent that the axles of the waggon are free to pass over them.  As the
waggon passes outwards its front axle comes in contact with the upper
end of a lever s which projects up through a slit in the floor of the
roadway and causes it to draw the keps / out from under the plate ¢ by
means of the rod #, which are articulated to both. The plate ¢
together with the bars 4, fall into their normal position and arrest any
other waggon, full or empty, which may happen to be following behind
the one that has just left the cage.  When both axles have passed the
lever a2 it is drawn back and therod n is pressed towards the cage by
weight o, leaving the auxiliary keps Z free to resume their original
position as soon as the plate ¢ is out of the way. If the cage rests ona
platform at the bottom of the shaft a flat horizontal plate may be sub-
stituted for the auxiliary heps, but all the other arrangements remain
the same as those that have been described.

The auxiliary keps are connected to the mechanism which works
the Stauss’s keps by means of a bar p with a slot in it, so that when the
cage keps are drawn back the auxiliary keps are also drawn out of the
way of the cage. and on the other hand the auxiliary keps can be
worked inwards and outwards while the cage keps remain stationary.

It is best 1o arrange matters in such a way both at the top and
bottom of the shaft that the waggons always pass into the cage qn one
side and leave it on the opposite side, and hence T have only shown
auxiliary keps for working the catches at ane end of the cage; but if it
is in any case desirable the same appliances can be used at both ends.

Arrangement of Roadsways on the Surface.—The gradient of the
road upon which the full waggon erters when it leaves the cage ought
to fall not onlyall the way to the tipping apparatus, but for some dis-
tance beyond it.  The gradient should then be reversed, or an clevator
interposed, and the empty waggon should be drawn up an incline or
raised vertically by mechanical means, until it attains a sufficient height
above the cage to enable it to run of its own accord round 1o the back
of the shaft. In this way a great saving of manual labour can be
effected as compared with the hitherto common method of pushing the
waggons all the way by hand.  The amount of fall per unit of distance
depends on the friction of the waggons and the radius of the curves on
which they have to run, but it may be made 1in 35 or 4o as a rule.
The steepness of the rising gradient depends upon the nature of the
mechanical appliances employed for raising the cmpty waggons, It ir
probable that in all new collieries, mechanically actuated revolving
tipping appliances, such as I introduced at Gawun-Cae-Gurwen and
Llanbradach Collicries, will be adopted in the future on account of the
little labor attached to their use and the gentle manner in which they
deposit the coal on the screens  Besides, in appliances of thiskind the
full waggon drives out the empty one in front of it, so that the latter
acquires momentum from the former.  The gencral arrangement of the
roadways is shown in the following sketch (Iig. 18), which represents
the system which 1 introduced at Llanbradach.

4]

Fi16. 18.

a a are the cages; & & weighing machines ; ¢ ¢ revolving tippers :
d ¢ inclines up which the waggons are drawn by a constantly moving
chain.

Only oneside of the shaft was actually provided with these appli-
ances, but they worked so perfectly that three men and a boy, including
the banksman, were able to handle 8oo tons per day in waggons con.
taining on an average, two tons cach, without any special means of
loading and disloading the cages.

‘The construction of the chain which pushes the waggons up the
incline de¢ is shown in the Figs. 19 to 24. At intervals of 12 or 15
feet a small carriage (Fig. 19) with four wheels is clamped to the chain.
The chain with its carriages comes up through the middle of the floor
between the rails, at the point where the gradient changes. ‘The
wheels of each carriage are guided into the grooves formed by the
channel irons a &, as shown in Figs. 20, 22, and 23, and the carriages
travel slowly up to the top of the incline, where they pass over a pulley
between the rails and return to their starting point under the floor of

Fie. 2. 16, 23,

F16. 22,

F1G. 22, Fic. 21, F1G.19.

the road.  Lach carriage has a buffer & fixed on it at the height of the
centre of the axles of the waggons.

The chain, with its carriages, passes round the driving pulley, the
tightening pulley with a weight attached to it. and the pulley at the
opposite end of the incline, without any dsrangement, and cach carriage
comes up in the proper position for entering the grooves. I adopted
the same kind of chain at Gwaun-Cae-Gurwen Colliery cight years ago
for pushing full waggons and bringing back cmpty waggons on a gantry
450 fect long, and both that chain and the one at Llanbradache
Colliery have worked without a hitch, so far as I know, ever since their
introduction.

Arrangement of Roadways at the Bottom of the Skaft.—It is
desirable that there should be storage sidings for both full and emj1y
waggons at the bottom of every winding shaft, so that the operation uf
winding can be carried on uninterruptedly although the full waggens
may arrive intermittently, and that the full waggons should all enter the
cages from onc side of the pit and the empty waggons be driven out at
the opposite side. The sidings for full waggons should slope towarls
the shaft with a gradicent of t in 70 or So, more orless, according to t.c
rolling friction of the waggons, and those for the empty waggons shot.:d
slope away from the shaft with a similar or rather greater gradicmt
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Inasmuch, however, as the empty waggons must sooner or later be
Lrought up to the same level as the full waggons, it becomes necessary
a a certain distance from the shaft to reverse the gradient on the
cmpty road.

"This road must also usually describe a curve so as to bring the
empty waggons round the shaft to the point from which the haulage
~ystem commences at the inner end of the storage sidings. This object
may be effected in various ways, according to the position of the shaft
in relation to the level course of the seam, the existance of boundaries or
faults near the shaft, the nature of the hauling applianuces, and so on.

Fig. 25 shows (he roadways and airyways in the little rock seam of
Llanbradach Colliery, from which the coal is raised in the up-cast
staft. The empty waggons pass round the curve & to a lowest point ¢;
they are thence drawn by a continually working endless rope to a
highest point 4, from which they run by gravitation into the various
headings, passings under the roads along which the full waggons are
approaching the shaft. The roads for empty waggons are shaded.
The arrows show the direction of the air currents, which will be referred
to again in the lectures on ventilation. A

Loading and Disloading Cages—The more rapidly the empty
waggon standing on the cage at the bottom of the pit can be replaced
by the full one, and the full waggon standing on the cage at the top of
the pit by the empty one, the greater is the number of waggons that
can be raised in a day’s work.

Of these two aperations, that of driving out the full waggon in
front of the empty one at the top of the pit is the more difficult. For
this reason, as well as with the object of ecconomising manual labor,
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mechanical contrivances are sometimes employed for doing this work.
A hydraulic ram may be made to push the empty waggon against the
fult one; or the floor of the cage may be made moveable, so that it can
be mised at one end when the cage sits down on the keps and assume
an inclined position sufficiently steep to cause the waggon or waggons
to run out under the influence of gravity.

The second arrangement which is shown in Fig. 26 is the one that
ha. found most favor so far. The empty waggons arc placed on rails
or 2 moveable platform resting in a frame on the pit bank, to which it

is connected by four arms. When the platform is pushed diagonally up-
wards towards the shaft from behind, the arms compel it to assume a
sloping position, in which the rails on it are continuous with those on
the sloping floor of the cage. This is effected by means of the piston
of a cylinder on trunnions placed below the end furthest from the shaft,
the steam being admitted below the piston automatically by the cage

¥i1c. 26,

while it is descending to rest on the keps. The full waggons run out
of the cage and are followed by the empty ones. The latter are
arrested by the catches at the proper instant, and the cage is then ready
to descend the shaft.

Cages iwith Two or more Decks,.—The operation of loading and
disloading cages with more than one deck is effected in several
different ways :

1. When the drum is cylindrical, so that both cages move through
the same vertical distance during a revolution or part of a revolution, in
whatever part of the shaft one or the uther happens to be at any given
moment, then after the waggons on the lowest deck at the top of the
pit and on the highest deck at the bottom have been changed, the cage
at the top may be lowered on to the keps so that the next higher deck
is brought opposite to the landing place, and this manceuvre brings the
next lower deck opposite the landing place at the bottom ; and so with
the other decks.

2. ‘There may be landing places one above the other, both at the
top and bottom of the pit, at the same distance apart as the decks, and
then all the waggons can be changed simultancously. This arrange-
ment is objectionable both on account of the number of men required
and of the subsequent operations necessary to bring all the waggons to
the same level.  According to the arrangement designed by Herr Tom-
son for the Prussen Colliery, there are four auxiliary cages at the sur-
face raised and lowered by hydraulic rams.  Each cage has four decks,
and each deck contains two waggons, so that the whole cight waggons
are replaced at the same time.

At the Silkstone Collicries, Normanton, the cage with fourdecksis
received at the bottom of the pit on a platform which rests on the top
of a vertical hydraulic ram. The waggon on the lowest deck at the
bottom, and that of the uppermost deck at the top of the pit, are
changed, first; the ram is then allowed to descend with the platform
and the cage until the second lowest deck comes opposite to the land-
ing place, and so on until all the waggons are replaced. In this wiy
the manccuvres at the top and the bottom can pe carried out to some
extent independently of each other.

Keps.—When keps of the ordinary construction ate employed it is
necessary for the engine man to slightly raise the cage before the keps
can be drawn out. There are several objections to this:

1. The engineman moves his reversing lever to raise the cage, the
banksman withdraws the keps, and signals to the engineman that he has
done so. The latter thereupon again moves his reversing lever into the
position necessary to reverse the engine and cause the cage to descend
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the shaft.  The additional movements of the reversing lever and the
change of direction of motion of the drum involve a certain amount of
labor and time.

2. When the cage at the top of the pit is raised the rope at the
bottom of the pit is lowered, and the chains to which the cage at the
bottom of the pit is attached become slack, so that when the engine is
reversed, with the object of lowering the cage at the surface into the
shaft, the rope and the chains in the pit receive a jerk which tends to
deteriorate them.

3. Short lengths of cach rope, both on the drum and on the
pulley, are bent twice as often as the remainder of the same ropes, and
this again tends to shorten their lives. ‘This objection is to some ex-
tent, but not altogether, overcome by re-capping the ropes from time to
time at intervals of one or two months, at the same time cutting off a
yard or two from the ends of the ropes and obtaining the additional
lengths required from the spare coils on the drum.

Kepsof various kinds have been devised, and are coming rapidly
into use on the Continent, which .can be withdrawn from under the
cage without requiring it to be raised up in the first place—and thereby
overconling all the objections to the ordinary keps that have been
named above.  Amongst these T shall describe three of the most
efficient.

Lydrawlic Keps.—In common with all other kinds of keps,
hydraulic keps are supported on horizontal beams fixed in the shaft at
the requisite distance below the level at which the cages are to be sup-
ported while they are being loaded and disloaded. These beams are
parallel with the shorter ends of the cages and are placed at such a dis-
tance apart as to allow the cages to pass {reely up and down the shaft
“When the keps are in position to receive the cage they
project bevond the inner edges of the beams to such a distance that the
cage must necessarily come in contact with them ; and they are always
constructed in such a way that when the cage comes in contact with
them in passing upwards they are free to be driven backwards out of
the way and allow it to pass, but immediately fal! forward again of their
own accord. and prevent it from descending. Each cage is usually
supported at four points, two at each end.  The keps of each cage are
connected together by means of levers, rods and cranks, and can be
pushed into position or drawn back simultancously by the action of a
single lever on the landing stage, placed convenently to the banksman,

between them.

Conceive it possible that when a cage which has been supported
on ordinary keps is ready to descend the shaft the four arms sink slowly
through the supporting beams in the direction of their own length, until
the ends of the two opposite pairs have receded far enough from cach
other in 2 horizontal direction to allow the cage to pass downwards be-
tween them ; and that, as soon as the cage is past, they return to their
original position, and you have then a clear idea of all the movenents
provided for in hydraulic keps.

Instead of four rigid arms we have four short cylinders 4 & (Fig. 27),
each provided with a stuffing box and plunger ¢.  Hinged to the top of
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cach plunger is 2 moveable picce & which represents one of the four
arms of an ordinary set of keps.  The four moveable picces are con-
nected together by means of rods ¢ ¢ and levers £/, and move inwards

and outwards simultancously like the arms of ordinary keps, The
cylindets are connected to each other by a pipe g, common to all four,
which also communicates with the cylinder of an accumulator. ‘Thue
is a stop-cock on this pipe which can cut off communication with the
accumulator.  The cylinders, the pipe, and the accumulator are filled

- with water, or better still, with vaseline oil, which remains liquid down

to a temperature of—15® Fahr, The axes of the cylinders, the
plungers, and the moveable pieces when in their normal position slant
upwards from the supporting beams towards the four points, at which
the bottom of the cage receives its support

The pressure exerted by the plunger of the accumulator must be
sufficient to force the plungers of the four small cylinders out to thesws
highest position when there is no weight upon them. On the other
hand, the weight of the empty cage is sufficient to press the four
plungers into their respective cylinders and raise the plunger of the
accumulator.

Suppose the four plungers to be in their highest position (Fig. 27)
and the stop-cock shut. A loaded cage ascends to the top of the shaft,
pushes the four moveable picces 4 d aside, and passesup between them.
The latter immediately fall back and the cage is lowered on to, and
arrested by them, and the liquid in the cylinders, having no outles,
prevents the plungers from descending. When the full waggon has
been replaced by an empty one the stop-cock is opened. The cage
descends, pressing the liquid back into the accumulator, until it clears
itself from the moveable pieces and continues its course down the pit.
After it bas passed them the plungers are again forced out, the stop-
cock is shut, and the keps are ready to support the cage when it
returns to the surface.

Stauss’s Reps.—Exactly the same result is attained by means of
Stauss’s Keps (Figs. 28 and 29), but in a differant way. In this case

FiG. 28.

two movable cast-iron blocks ¢ at eachend of the cage are supported on
sloping surfaces of cast-iron /7 which rest on the supporting beams
fixed in the shaft, in the same way as before. By moving a lever the
blocks can be made to project over the edge of the beams far envugh
to support the cage (Fig. 28), and by the same means they can be
drawn back to allow the cage to pass up or dow: without touching
them (Fig. 29). "The four blocks are connected to each other by shaft.
cranks and rods, and are manipulated by a single lever.  When they
project over the edges of the beams the ascending cage strikes againt
them and throws them upwards and backwards out of the way (x Fig
28), but as soon as it has past they fall back into their former position
and prevent it from descending. At its end furthest from the cage each
block is hinged to two levers a & standing vertically above it and to a
link ¢ standing horizontally behind it. The two vertical levers arc
attached to a shaft a resting in fixed bearings. The hotizontal link s
attached to one end of a horizontal lever / whose other end is attachel
to a shaft # resting in fixed bearings. When the latt2r shaft is turndd
SO as to raise the lever £ the link ¢ is drawn round the arc of a circ'e
dragging the lower ends of the vertical levers a & and the kep block
behind it (Fig. 29). But the lower ends of the vertical levers alo
describe an arc of a aircle upwards, and thus while the kep block
drawn backwards its end farthest from the cage is raised and its end ¢
which the cage is resting is lowered  The weight of the cage and r»
contents thus assist in pushing the keps out of the way; but it cann: t
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do so as long as the horizontal lever and link are in a straight line.
The result is that the kep blocks can be easily and smoothly drawn out
from under the cage, and the latter then hangs from the rope, and is
free to descend the shaft without having to be raised up in the first
place.

Daniel and Lueg’s Keps.—Four cast-iron supporting blocks a (Figs.
30 and 30A) are employed in this case also. They slide forward
towards the cage horizontally on level cast-iron plates when coming into
the position in which they act as keps and are drawn or pushed back-
wards horizontally when the cage is ready to descend. In order that
the weight of the cage may assist in pushing them back the planes of

F1G. 30.

FI1G. 304.

contact between the cage and the blocks &4 and /, are inclined down-
wards towards the shaft. A strong pin 7 with a revolving sleeve % on
it, held between the two arms of a double lever 4, passes through a slot
d in each block. The two double levers opposite each end of the cage
are themselves fixed to shafts /; and the two shafts are connected by
levers and a rod so that all four double levers can be raised or lowered
simultaneously by means of a hand lever .. The shafts pass through
a second set of slots ¢ in the kep-blocks, and each shaft where it passes
through the kep-block carries a guide-piece ¢ in which it can turn. The
guide-piece exactly fills the slot vertically, but the slot is long enough
to admit of the block sliding backwards and forwards on the guide-
piece to the required extent. The hand lever m is provided with a
fixing rod which can be lowered into a slot in a quadrant at each
extreme position of the kep blocks.

When the cage is arriving at the surface it throws the blocks
upwards, and the latter being free to turnon their respective shafts (the
pins £ in the double levers not interfering with this motion), are pushed
out of the way until the cage has passed, and then fall back on to their
seats. The cage then descends and rests on them, and the pins 7 in
the double levers prevent them from being pushed out by its weight.
But when the hand lever is drawn backwards the pins held between the
double levers describe an arc of a circle upwards and backwards, the
blocks are drawn backwards, and the cage helps to push them out of
the way.

The saving of labor to the engineman due to the employment of
keps such as I have described is not easy to estiinate. They relieve
him of two manceuvres which may mean about one-fourth of his actual
manual labor. The saving of time depends on the exigencies of the
pit. Supposing a winding can be done once a minute, or say six hun-
dred windings per day of ten hours, and that only two seconds are
saved, the aggregate saving of time will amount to twenty minutes per
day. If the amount of coal raised is 1,500 tons in ten hours with the
ordinary keps, this means that fifty tons additional can be raised in the
same time with the improved keps.

The saving to the ropes cannot be estimated without actual ex-
perience extending over a number of years, and even then the varying
quality of the materials of which the ropes are made steps in as a dis-
turbing element. It may, however, be safely assumed that this is
worthy of being taken into account, more especially the jerk which the
rope irr the shaft receives at the start.

The employment of adjusting screws is indispensible with keps of
this kind, as the ropes must be kept within two or three inches of the
exact length at all times.

1 adopted Stauss’s Keps, together with the adjusting screws, for
both of the shafts of Llanbradach Colliery from the commencement, and
found them to be all that is claimed for them. The first two locked-
coil winding ropes at No. 1 pit of this colliery lasted for seven years,
and raised over 300,000 tons of coal each, and I attribute this high
efficiency partly to the use of these various contrivances, and partly to
the distance of the drum from the shaft (115 feet). '

Guides.—1t is absolutely necessary to guide the cages between the
top and bottom of the shaft. Guides may be made either of wood,
wire ropes, or iron, or steel rails. Wire ropes or steel rails are most
commonly employed. Wire ropes are suspended from the head gear
above the landing place and pass through holes in the platform at the
bottom of the pit. They are sometimes made tight by being fixed at
the bottom and having tightening screws attached to them at the top.
It is better, however, to have weights hanging to their lower ends to
provide against the effects of changes of temperature. Rope guides
may be made either of six bars of round iron, say 3§ inch diameter,
twisted helically around a straight bar of the same diameter, or a core
of stout wire in the form of a strand, or they may be made like an
ordinary wire rope with thicker wires than usual in a winding rope, or
lastly, like a locked-coil rope also with thicker wires. The guide shoes
on the cages ought to be kept as far apart as possible, both horizon-
tally and verticaily, so as to minimise the tendency of the cages to
oscillate or turn around and thus avoid the resulting undue wear of the
guides. They ought also to be made long, so as to present as much

Fic. 31,
WIRE ROPE GUIDES.
a, Clamps resting on joists in the headgear ; 4, loose eye fixed to beam

at bottom of shaft ; ¢, weight made up of cast-iron blocks @ d; ¢, elevation
of guide shoe ; /, plan of guide shoe.
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rubbing surface as possible (in recent applications I have made them
fifteen inches). The wearing parts are best made ot thin castiron
cvlinders in two halves with a collar at the top and bottom. These
cylinders are clamped between two plates of cast-iron which are fixed
to the side of the cage with four or six bolts. It is usual to have two
guides between the cages to prevent them from touching each other
in passing,

Flat-bottom steel rails are generally employed when it is important
to have the guides rigid, as it is, for instance, when the cages work very
close to the walling. It iseven questionable whether this is not a better
solution of the problem than that afforded by means of wire-rope guides,
although rail guides are more expersive in first cost and require more
timeto fix than rope guides. The best example of rail guides known
to me is that of La Grange Pit of the Anzin Collieries, in the north of
France  ‘The H steel joists (buntons or byats) to which the guides are

Fra, 32,
STREL Rart, Guines, La GRaxar Prr, ANzis,

AL Ordinary fastening,  C. Fasteniugs at 1 joint between two rails, the
lower half in section to show the cast-iron block below the joist. B. Plan
showing the joist, the cast-iron block above the joist in section, the clamps,
the bolt which draws the clamps together, the rails, and the shee on the side
of the cage. ) :
fixed streteh horizontally across the shaft in a vertical plane, which
passes through the centre hoth of the pit and of the winding engine.
This pit was entirely re-modelled according to the best engineering
practice of the Continent a few years ago, and I was tortunate enough
to visit it with M. Frangois, the Director-General of the Anzin Mines,
just as it was being completed, and to receive from him copies of the
working drawings showing the general arrangement of the guides as
well as the details of their fastenings.  Special castings are built in the
walling of the pit to receive the ends of the joists. The joists are pre.
pared before-hand by planing off one-half the thickness of the vertical
web for a distance of about six inches at cach end to form a shoulder
against the front of one side of the corresponding casting. .\ wedge is
driven in on the other side of the joist at each end to tighten up the
thin part of the web against the side of the casting, and the flanges of
the joist lie in recesses in the castings.  “The joist is thus quickly and
securely fized. and cannot move either end-ways, side-ways. or vertically.
Recesses, about <z inch deep, are cut on both sides of the flanges to
receive the feet of the rail guides and prevent side play.  The feet of
the two mails -one of which constitutes one of the guides for the cage
on one side of the joist, the other for the cage on the other side—are
placed in the recesses in the flanges on opposite sides of the joist and
drawn towards each other by two clamps, which act like wedges tied
together two and two, and press upon the outside sloping surfaces of the
feet, so that the more tightly the clamps are drawn towards cach other
the greater is the pressure of the rails upon the joist between them. To
prevent the rails from slipping downwards a cast-iron block, having a
circular projection at each end which fits into a circular hole in the
bottom of the corresponding rail, is placed upon the joist between the

clamps near the end of each rail. At other joists the block is omitted
and the clamps are used alone. The cast-iron blocks must fit looselv
between both the rails and the clamps when the latter are tightened up.
‘I'he clamps are drawn towards each other by a single bolt 1°28 inch
diameter, which passes loosely through a hole in the cast-iron block.
‘I'he bolt is provided with a brass nut with a screwed hole at one end
only, the other end being closed to prevent the access of air and mois-
ture to the threads of the bolt. The joists are placed at intervals of
five feet apart.  The rails are thirty fect long and weigh forty pounds
per yard.  Each rail is supported independently of all the others, and
the head of each is rounded off slightly at the end, where a space of
one-third of an inch is left between the ends of the next higher or lower
rail to allow for expansion. In addition to the rail guides there are
also plain wooden guides attached to wooden buntons built in the
walling of the La Grange pit, one guide on each side of each cage. But
there are no shoes on the cages corresponding to the wooden guides,
and the latter appear to be only intended as a precantion in case any
thing happens to one or other of the rail guides. ‘The shaft is divided
into three compartments by means of boards nailed vertically inside the
buntons at the ends of the cages—one for ladders, one for winding, the
third for ventilation. The keps are hydraulic. The ropes are flat and
made of aloe, with the object of balancing the weight to be raised by
the winding-engine,

Headgear.—For the support of the pulleys at a certain heiglit
above the landing-place at the surface, towers of masonry or wooden,
iron, or steel frames are employed. Steel frames constructed of H
joists, angles and plates riveted together are now preferred to any of the
others. The pulleys are usually placed at a height of 6o or o feet or
more above the landing place, with the object of leaving a certain
amount of freedom to the engineman in case by any chance he should
happen 10 raise the cage too high. ‘o give stability to the structure
and prevent it being drawn towards the winding engine, its base is
made wider than is necessary for the accommodation of the cages, and

OSTRICOURT.

it is provided with back stays. The latter are usually placed in e
plane in which the line of resultant between the vertical parts of the
winding ropes and the centre of the shaft of the winding drum es
(Figs. 33 and 34). In Continental installations a cover of some k nd
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is generally provided to protect the pulleys and the ropes working on
them from the weather. The larger the diameter the pulleys can be
made the better it is for the durability of the winding ropes. They are
usually made of the same diameter as the drum if the latter is cylin-
drical, and may be made of the mean diameter of a spiral or conical
drum, or of a diameter intermediate between the mean and the max-
imum. The winding drum should be placed at as great a distance
from the shaft as can be conveniently managed, and that for two
reasons : first, with all kinds of drums, that the length of the bent part
of the rope on the pulley may be as short as possible ; secondly, with
all drums on which round ropes are coiled horizontally inwards from
the vertical plane which passes through the groove in the pulley, in
order that the angle between the lines in which the rope is stretched
when it is fully wound up and fully unwound may be as small as possi-
ble. The greater this angle is, the greater is the wear of the rope on
itself with a horizontal drum, or on the grooves of a spiral or conical
drum, and in both cases on the groove of the pulley, and consequently
the shorter is its duration as far as wear is concerned. The larger the
diameter of tue.drum, the fewer the number of coils required for a
given depth of shaft and the less the displacement of the rope sideways.

4 (li_;‘.v@w
AP

F16. 34.
LA GRANGE, ANZIN.

It may therefore be stated in the form of an axiom that, other things
being equal, the larger the diameter of the drum and pulley, and the
further the drum is away from the pulley, the longer will be the duration
of the rope.

The Winding Engine.—The all but universal practice of the present
day is to place a complete engine on each side of the drum, and to
couple the end of each connecting rod to a crank fixed at the corres-
ponding end ‘of the drum shaft.

The eccentrics for working the valves of each engine are placed
between the drum and theé bearing at the end of the shaft ; the cranks
are at right angles to each other, and the reversing links are manipul-
ated by means of a horizontal shaft with the necessary levers and con-
nections. By means of a single vertical lever the engineman can con-
trol the motions of this shaft. When tbe engine is large and the valves
and their connections difficult to move, an auxiliary engine is employed
to do this part of the work ; and as the valve of the auxiliary engine is
small and easily moved, the effort required on the part of the engine-
man is small in the same proportion. The auxiliary engine consists of
a steam cylinder and a hydraulic cylinder, each with a piston. The
axes of the two cylinders are in the same line, and the same piston rod
is common to both. A pipe with a stop-cock, or a slide-valve, connects

the two ends of the hydraulic cylinder, which.is used in the first case
simply as a cataract to regulate the speed of the piston in the steam
cylinder, and in the second case—that is, when a slide valve is employed
—partly as a cataract, partly as a check. The connecting rod at the
end of the piston rod may be coupled either directly to the lever which
actuates the shaft of the reversing gear of the winding engine, or it may
be coupled to a differential lever which actuates both that shaft and the
slide valve of the hydraulic cylinder of the auxiliary engine, as in
Mellis’s patent reversing engine. According to the latter arrangement,
when the engineman moves the steam valve lever of the auxiliary
engine to any particular position, the steam piston dragging or pushing
the hydraulic piston along with it moves in the same direction until the
differential lever closes the ports of the hydraulic cylinder and at the
same time cuts off the supply of steam to the steam cylinder of the
auxiliary engine, when further movement becomes impossible until the
position of the valve lever is again altered. I adopted Mellis's differen-
tial reversing engine for the compound winding engine of No. z Pit
Llanbradach, where it has worked successfully from the first.

The two cylinders of the winding engine may be placed either
vertically above or below, or in the same horizontal plane, as the drum
shaft. In the latter case they are always placed on the side furthest
from the pit.

The dimensions of the cylinders are determined by the available
pressure of steam, the diameter of the drum, the weight of the load, and
the velocity with which the load requires to be raised. Other things
being equal, it is better to raise a light load rapidly than a heavy load
slowly, since in the latter case everything connected with the winding
gear has to be made stronger in proportion, and its first cost is increased
in the same ratio.

Take x Weight of rope per yard.

: Depth of pit in yards.
Radius of the drum in feet
Useful load in pounds.
Dead weight in pounds.

Available pressure of steam in the cylinders in
pounds per square inch.

/ Length of stroke in feet.
d Diameter of cylinder in feet.

N ORU

I shall consider the case of a winding engine with two cylinders
whose connecting rods are coupled directly to cranks on the shaft of a
cylindrical drum, with two ropes attached to the cages, and without a
balance rope under the cages.

The same dead weight ¢ consisting of one cage and its attach-
ments, together with the waggons contained in it, is suspended from
each rope, and can therefore be neglected for the present.

The resistance acting through the rope upon the periphery of the
drum consists of the useful load and the rope hanging in the shaft, viz :

Q x xD.

The force acting on the cranks of the drum shaft consists of the
pressure of the steam upon the two pistons of the engine, viz :

2p£d’144.

When the resistance is raised through a height equal to R the
semi-circumference of the drum, each piston moves through a distance
/ to equal the length of its stroke. The force and the resistance will
therefore exactly balance each other when the conditions expressed in
the following equation are satisfied :

(1) 21 pgd’ 144=(Q+zD)~R.
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But tinder these circumstances the engine would not move, and it

is therefore necessary to provide a certain amount of surplus force to do
the work within the time required If we assume that -Lth of the

. : . J
available force will balance the resistance, then the larger we make y the

greater will be the surplus pcwer available to do the work. The equa-

tion must therefore take the form ;e

(2 } l(?}izu'" Hi=(Q+xD)=R,

.

In this equation the expression 217 d? represents twice the
volume V of the cylinder, or 1
(3) 217 @ = 2V,
y 4
‘The dimensions of the cylinders cannot be calculated until the
numerical values of all the other factors are .known, namely, the useful
load, depth of the shaft, weight of rope, diameter of drum, and avail-
able pressure of steam. It is necessary also to determine the ratio
between the diameter and the length of stroke of the piston before we
can proceed to solve the equation. We may make the length of stroke
any multiple of the diameter we choose, and substitute that value in
terms of & instead of / in the equation.
For example, if /=24 we may write equation (2) thus:

1, T 2 — a1
4) ?}211);(2 144=(Q+2D):R.

and then simplifying and removing the known quantities to the right-
hand side we get:

1= Q2 DIT
d=y 1iip

QFzR

= .3
d= Y 144p

or (3)

The value of y in the case of No. 1 winding engine of Llanbradach
Colliery is 2°5, and is found in the following way :—

Continuous indicator diagrams (Fig. 35) were taken at the frout

and back of each cylinder while a useful load of 5180 pounds was being

raised. The numerical values of the various symbols were as follows :—

d 2 feet.
¢ 4 feet.
xD 2115 lbs.

D 792 feet.
R 7 feet.
Q 5180 lbs.

The piston rods (5 in. diameter) are not continued through the
back ends of the cylinders, so that the volumes before and behind the
pistons when they are at the opposite ends of the cylinders differ from
each other to the extent of the volumes occupied by the piston rods.
Calling V, the volume in front of the piston, and V. the volume at the
back of the piston, we have in this case:

V, = 1181 cubic feet.
V. = 1256 cubic feet.

The boiler pressure varies from 126 to 150 lbs. per square inch.

When the boiler pressure is at 130 lbs.and the stop-valve full open,
the pressure in the cylinder during the first stroke is 114°5 pounds, and
the winding takes place in 235 seconds from start to finish.

The drum makes nine complete revolutions with the full pressure
of steam admitted to the cylinders, and the momentum thus imparted
to the moving masses is sufficient to complete the winding without
further admission of steam. It will be seen from the diagrams that the

setting of the valves is not equally good throughout, and it follows that
an engine of these dimensions might be made to do a little more work,
or the same work in rather less time. These considerations do not,
however, in any way vitiate the conclusions that will be drawn from the,
results.
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Quane
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It may be mentioned finally that the indicated quantity of steam
consumed in each winding under the circumstances described is 108.325
1bs., the indicated work of the steam 6,021,298 foot-pounds, and the
useful work 4,102,560 foot-pounds. The space swept through by the
pistons in a complete winding is go4'78 cubic feet, and that swept
through under steam 452°39 cubic feet. The ratio of the useful work
to the indicated work is as 1 to 1°4367.

Practically all the work of the steam is done during the first nine
revolutions of the drum, although occasionally a little steam may be
admitted towardsthe end of the winding, as shown by the third diagram,
when the engineman has slightly miscalculated the velocity and shut off
steam too soon.

In the case of this engine equation (3) should for obvious reasons
be written :

(6) 2lzd= =V, +V.;

and if we substitute these values in equation (1) it then becomes :
2(Vy+V,) 114 = (Q+xD)=R,
and the force and resistance will be exactly balanced when

_ (Q+xD=R
, P=E v
Substituting the known numerical values we find that p=45°7 pounds.

But we already know that the initial pressure in the cylinder re.
quired to accomplish the winding in 25 seconds is 114°5 pounds, and
therefore the value of = in this case is -1 =—x_— and y=2s.

y 114’5~ 25

This engine consumes the following indicated quantities of steam,
viz.:~—35°6 1bs. per indicated horse power per hour; or 2.2 lbs. per
actual horse power per hour.

It is therefore seen to be exceptionally economical as compared
with the other winding engines mentioned in the following table, for
which there are similar data available, when the fact of its being woried
without expansion is taken into account.

(To be comtinned.)
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NICKEL EXPORT DUTY.

New Caledonia Supplants
Sudbury.

8,000 Tons of Nickel Ore Purchased From the
French Penal Settlement, Now Being De-
livered in New York as a Direct Consequence
of the Foolish and Ill-Advised Agitation of
the Toronto Globe.

[

STARTLING STATEMENT BY MR. R. THOMPSON, PRESI-
DENT OF THE LARGEST NICKEL REFINERY
IN THE WORLD.

Ritchie’'s Malevolent Mis~-Statements
Again Exposed.

*

THREE-FIFTHS OF THE WORLD'S CONSUMPTION OF NICKEL
SU2PLIED BY NEW CALEDON!A.

CANADA'S INDUSTRY JEOPARDISED.
There Musat be no Export Duty on Nickel.

Just as we go to press we note the publication in the Toronto
Glabe of the 24th instant of the following letter from Mr. Robert M.
Thompson, President of the Otford Copper Company, which illus-
trates, beyond a peradventure, the danger that threatens our Canadian
nickel mining industries if the foolish representations of the Toronto
Globe, and the vindictive utterances of Mr. S. J. Rirchie should result
in an export duty being imposed upon our nickel ores and mattes.
While, we repeat, there appears to be little danger of the present Ad-
ministration committing itself to legislation so utterly opposed to the
principles of the narty it represents—to say nothing of the wisdom of
such a policy,—all this foolish talk in its recognized organ is working
mischief to one of the most important industries of the country. The
facts which Mr. Thompson recites show conclusively that Canada has
10 monoply of the nickel resources of the world, and that an export
duty would seriously cripple the operations of our principal producer,
the Canadian Copper Company, to-day the largest metalliferies mining
an! smelting enterprise in the Dominion. Mr. Thompson says .—

I have to-day received a letter from a friend, stating that he had
seen in a late issue of your paper a letter from Mr. S. J. Ritchie, in
which he makes the following statement ;—

“In my former letter I charged the whole statement with regard
to the competition of and the purchase of nickel ore from New Cale-
donia as a transparent fraud and a bunco game upon the Government.
Mr. Leckie does not even attempt to deny this charge, and I again,
now and here, confirm all I said upon this matter in my former letter.”

If Mr. Ritchie means that the Orford Copper Company has ot
purchased ore from New Caledonia, he is mistaken, The Orford
Copper Company has purchased in all some 8,000 tons of New Cale-
donia ore, .of which about 3,000 tons has reached New York already :
500 tons on SS. Furnessia, arrived May 9 ; about 350 tons on S$S.
Buenos Ayrean, arrived May 15 ; about 150 tons on SS. Ethiopa,
arrived May 22; about 600 tons on SS. Anchoria, arrived June s ;
about 400 tons on SS. State of Nebraska, arrived June 6 ; about 6oo
tons on SS. Furnessia, arrived June 14 ; about 400 tons on SS. Mon-
golian, arrived June 21 ; total, 3,000 tons In addition to this, sailing
vessels have been chartered to bring 5,000 tons direct from New Cale-
donia to New York. This means about 625 tons of fine nickel, and an
equivalent of about 3,500 tons of Canadian matte. As nearas I can
estimate this is equivalent to about 131,000 days’ labor, or, allowing 3c0
days in the year, to a year’s labor for 436 men, which would, of course,
be distributed over mines, smelters, supplies and transportation.

Canada has lost this business very largely on account of the agi-
tation that is being carried on by Mr. Ritchie. Certain contracts had
to made with an absolute guarantee of delivery at a fixed price, and,
while I do not bclieve that the Canadian Government will impose an
export duty, yet as long as this agitation was carried on with so much
persistence it had to be taken into account as a business risk. No one
in Canada was prepared to deliver the material at a guaranteed cost,
while the owners of the new Caledonia mines wete only too glad to do
so. They have not only sold us this ore, but they are pressing more
upon us. ~ Mr. Ritchie has for some time been posing as the friend of
Canada. I believe Mr. Ritchie has means of obtaining accurate infor-
mation if he chooses to give it to Canada. If he continues to deny
the existence of a formidable competition on the part of New Cale-
donian as opposed te Canadian nickel—a competition which to-day
supplies more than three-fifths of all the nickel consumed in the world
—then he must be intentionally suppressing the truth, and trying to
deceive the Canadian public. The 436 men who have lost a year’s
work through Mr. Ritchie’s agitation will, no doubt, be deeply grateful
to him ; and you, Mr. Editor of the G/obe, must accept your share of
the responsibility, because you have assisted in carrying on this agita-
tion and endorsing the statements that have been made, when it is
entirely within your power to ascertain the truth, at no cost and at very
slight inconvenience to yourself.

When Mr. Ritchie talks about a transparent fraud and a “bunco
game” upon the Government, his words sound to me like the ravings
of a madman. One does not go inte enterprises of the magnitude of
an importation of 8,000 tons of ore unless there is money to be made
of it. and I can assure you, Mr. Editor, that the Orford Copper Com-
pany would not have imported this ore if it could have obtained sup-
plies from Canada on equally good and feir terms. It went into the
cheapest and best market, and bought the goods thatit required entirely
without thought of its effect upon anyone else, and the sooner that Mr.
Ritchie comes to appreciate the facts, and tell the truth in regard to
them, the better it will be for all concerned.

RoBERT M. THOMPSON,

President of the Orford Copper Company.
New York, July 17, )
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Bounties on lron and Steel.

In the House of Commons 13th June, 1899, the minister of finance, Mr  Field-
ing, moved that the House resolve itself into committee to consider the following
resolution ¢

That it is expedient to provide that the bounties on steel ingots. puddled iron
bars and pig-iron made in Canada, authorized by chap. 6 of the Acts of 1897, shall
on the termination of the period therein mentioned, be gradually teduced during a
limited term until they are extinguished, and that the bounties to be paid for the
additional term shall be as follows :—

(@) From the 23rd April, 1002, to the 3oth June, 1903, both inclusive, the
bounties shall be 90 per centum of the amount hixed by the said act.

(/) From the st of fuly, 1903, to the 3oth ll’une. 1904, both inclusive, the
bounties shall be 75 per centum of the amount tixed by the said act.

(«) From the ‘1st of June, 1904, to the 30th of June, 1905, both inclusive, the
bounties shall be §5 per centum of the amount tixed by the said act,

() From the tst of July, 1905, to the 30th of june, 1906, both inclusive, the
bounties shall be 35 per centum of the amount fixed by the said act.

(¢} From the st of July, 1906, 10 the 30th of June, 1907, both inclusive, the
bounties shall be 20 per centum of the amount fixed by the said act.

Provided, however, that if any steel ingots be made from puddled iron bars
manufactured in Canada, no bounty shall be paid on such steel ingots.

The said bounties shall cease and determine on the 3oth June, 1007.

He said: Me. Speaker, the resolution before the House deals with the question
of bounties on iron and steel. The object of the governm ‘nt in submitting this
measute is two-fold,  In the first place we desite to give a reasonable measure of
encouragement to these industries. We have a strong hope, 1 think [ shall be
justified in saying a strong belief, that under the policy we have propounded in this
resolution there will be a very considerable development of these important industries
in the Dominion. In the second place, while adopting this policy and endeavoring
to give some encouragement to the industries, we desire to keep in view the fact that
the policy of bounties is one which may be well open to criticism, and that it is only
to.be regarded as a temporary movement, and, therefore, we should look forward to
an early day when the industries established under the influence of the bounties may
be able 1o stand unaided ; and so we provide for a gradual reduction of the bounties
until they are extinguished, I suppose that on a question like this there may be
found extremes of opinion.  There may be those —1 "think there are some, pethaps
many in Canada --whose views of political economy are so strong in one direction
that they would not look with favor upon a bounty system to any industry at all ; and
no doubt at the other extreme we shall find those who, believing strongly in the
policy of protection, would Lie willing to have a system of bounties as a part of our
permanent fiscal policy. Between these two extremes there is the happy medium
which we think we have found in the policy which the government have pursued.
That is to say, finding, when we came into power, a system of bounties in operation,
we were prepared to continue that system for a limited time, with the desire that the
industeies which had grown up under that system should have a further opportumty
of firmly establishing themselves ; and we think that when we extend the system by
the present resolution, and fix a time at a comparatively early date when the bounties
shall cease to exist, even those who may not generally approve of the system of
bounties may recognize in that course a policy to which they could give their suppost.
1 think many will acknowledge that it would be justfiable to encourage industries
by the granting of bounties, if we could lnok forward with a reasonable hope that at
an early date they might be able to stand alone, It is in the belief that these
industt.cs may at the time referred to in this resolution reach that position, that we
vropose the policy now belure the House.  We think the policy of a gradual reduc
tion of the bounties is a wise policy, even in relation to the industries which now
exist.  \We have a number of iron establishments in Canada, and if we should
abruptly terminate the bounties which, perhaps at the present time, form a large
element in their receipts, the results to these various industries might be serious.
We think it is in their own interest that we should adopt a system of gradual reduc-
tion until the bounties are extinguished : and I trust that thuse now engaged in the
iron industry will see that this is a wise policy. Perhaps it may not be out of place
if [ call attention to the bistory of these iton and steel bounties. It was in the year
1883 that the first bounty act was carned through Parliament. It was then in con.
templation that the bounty system should last for six years. The bounty was fixed
for two periods—the niest three years at $1.50 a ton, and for the second three years
at $1 aton. At that time there were three 1iron furnaces 1n operation in Canada—
one at Londonderry, N.5., one at Three Rivers, in the province of Quebec, and one
at Woadstock, N. 5. The Londonde ry and Woodstock furnaces unhappily have not
proved very prosperous.  The Woodstock industry soon ceased operations, and the
lLondonderry works also have suspended. The Three Rivers furnace has been con-
tinued and has had a fair degree of success ; so that of the three that were in exis-
tance at that time, two have ceased to exist and only one remains. It was contem.
plated at that time that the bonnty system would lead to the establishment of fur-
naces at Bellville and Ottawa ; but these projects never seem to have come to any
substantial form.

In 1883 the bounty act was first passed. In 1886 another act was passed,
whereby the Lounty system was extended until 1892, which made a period of nine
years from the passing of the original act.  In 1890 another act was passed, by which
the bounty was increased. Instead of being $1.50 for one term and $1 for another,
it was provided that for five years after 1892, which would bring the term down to
1897, the bounty should be increased to $2 per ton.  Up to this time the bounty had
only extended to pig-iron, but in 1894 the resolutions were so worded as to include
not only pig-iron but puddled iron bars and steel billets.  In 1894 an act providing a
bounty of $2 on pig-iron, pudidled iron bars, and steel billets was granted to all
existing furnaces for a period of five years from 1894, and, in the case of any new
furnaces that might be started prior to March, 1897, the bounty was to be for a
period of five years [rom the date at which such new furnaces were started. That
brings us down to 1897. In 1897, in connection with the general revision of the
tariff, it was deemed expedicnt to reduce the duties on iron considerably, and com-
pensation was made to this industry, to some extent, by increasing the bounties on
iron and steel, with the provision that the bounties should extend until 1902. The
bounty provided by that Act was $3.00 per ton on pig-iton made from native ore, $2
frer ton on pig-iron made from foreign ore, and $3 per ton on puddled iron bars
made from the Canadian product and on steel ingots.

It is now sixteen yearssince the first hounty act was passed in 1883, If we
carry ourselves forward to the date referred 1o in these resolutions proposed, we find
that we shall have had a bounty system in Canada for not less than twenty-four
years. After that measurc of encouragement, we think it not too much that ouriron and

steel industries might be established on such a firm footing that they would then necd
no further government aid. Not only may we look forward to the reduction of bounties,
but I venture to add that, in the interval, we shall be able to still further reduce the
customs’ dutieson iron.  We all sgree that a supply of cheap iron and steel in the
country is & very impostant element in the development of our vatious industries and
the general progress of the country. Whatever method we may adopt to attain that
end, whether by bounties or reducing the duties, it is of the utmost importance that
cheap iron and steel should be furnished. 1 hope that before the time referred to in
these resolutions has expited, we shall find the industry so firmly established thar,

*not only will it not require a bounty, but we will be able to make further reductions

on the duties on iron.

1 have hete a statement of the bounties paid from the beginning of the system
until the present time. The tirst statement shows the bounty paid on pig-iron and
the number of tons manufactured each year:

Statement showing bounty on pig-iron and number of tons manufactured for each
fiscal year since the inception of the bounty,

Fiscal Year, : No. of Tons,  Rounty.
188384, ccieiiiiiriineiiiieicse caenanses 29,388,116 $44,089 91
188485, ..o iiiiiin e veee  28,760°13 38,654 9t
1885-80... .iiiiaanl e cisees-ene o 20,179°19 39,209 56
1886:87. ... ... iiiiiiiiiieiiiiiiiien e 39,717°00 59,576 16
1.7/ 8 1 R © % 1 X T 33,314 4t
1888.89............ Ceer o enesesreniesse  24,822°42 37,233 62
1889.90 ... .o el . Ve see 24437310 23,697 27
18900100 0., tesesersiiesasense  20,183°01 20,183 0§
1891:02 . .. ciieeis aennn . . 30,294°08 30,294 37
1892930 i caiiies h aenn 48,42018 93,896 48
1893940 cih tiiiiiiininens 62,522°0% 125,044 49
189405 . civviiit ci 4 eiieeicresans. 31,691°19 63,383 96
1895:90. ..\ it i §2,052°43 104,104 84
1896:07. .00t ciiiiiiiiiiiiieneais eees 33,254°36 66,508 69
1897-98. ciuisstinsanie asseniianieesssees  75,895°38 165,654 25

546,741°29  $946,875 97

These figures relate entirely to pig-iron. . .
Then, I have a short statement of the bounty vn steel billets and steel ingots :

Bounty on steel billets and steel ingots—

1895:06. ... . . .iiiiiie teiieie creieesss  29,740°26 $59,498 52
189397 ..... etereieaas © ieiersiesecsane 8:683-09 17:366 16
189708 . .iies ciieioricnicnciarrsasiener 23,0493 67,454 03

61,481°78 $144,318 71

1 have, further, a statement showing the bounty on puddled iron bars :
Bounty on puddled iron bars—

1895:96. ... .. L Liiiies ciiieiseeesieees 2,808°58 85,611 17
1896:07 1.iiiiiiiieniriiiiaratans caas suna 1,500°42 3,018 82
1807:08 . i ittt iiretiiiirieiaananiiiees  2,61518 7,705 78

6,930"18  $16,335 77

Summarizing all these, the bounties on pig-iron, steel billets and steel ingots,
and puddled iron bars, the result is as follows :

SUMMARY,
No. of Bounty
Tons. Paid.
Pigiron ... teiiiieiiaies sesncensanecees 546,741°29  $946,875 97
Steel billetsand ingots..oo...0 Loiy ol eee 61,48107 144,318 71
Puddled iron bars. .. .ocivirvrorcossaccasisss 6,930°1.3 16,335 77
Total ... «.covverennn PN 615,153°25 $1,107,530 45

This represents the extent of the advantege granted under the various bounty
acts from the inception of the system down to the present.  Pig-iton is manufactured
now in Canada by the Canada {ron Furnace Company, of Three Rivers; John Mc
Dougall & Co., of Drummondville 5 the Hamilton Blast Furnace Co., and the Nova
Scotia Steel Co., of Ferona, N.S.  Steel ingots and steel billets are manufactured
only by the Nova Scotia Steel Co., and puddled iron bars by the Ontario Rolling
Malls Co. of Hamilton,

Under the new scale of Lounties, which is a system of gradual reduction,
beginning with the first year after the expiry of the existing act, we make the period
from the 23vd July, 1902, down to the joth June, 1903—a little more than a year—
the object being to biring it down to the 1st July, which is a very convenient starting
point,  For that period we propose for the first year a bounty of 9o per cent. of the
present bounty y for the next year, 75 per cent. ; for the third year, §5 per cent. ; for
the fourth year, 35 pet cent. 3 and for the ifth year, 20 per cent.  Conventing these
percentages into actual figures, we find that the bounty on steel billets and steci
ingots, on puddled iron bars and on pig-iron made from Canadian ore—these three
have a bounty now of $3 per ton.  But, under the new system, the bounty will be as
follows :-—

The first ycar of the new period.. .. ... ...... . + 3 £
Second year....... .. .. ... r e reatee eee eea .
Thirdyear ......... “ eeenas . e e
Fourth year...... ...... . .

Fifthyear. .......... . . o iieen

After which the bounty shall cease and determine.  In the cate of pig-iron made
from foreign orc, the bounty on which is now $2 per ton, the bounty will be as
follows :

The first year of the new petiod...oeceeiie vovaennin. tiesessees $1 80
Second year........ Ceteeiiiiieseaes certeee cees
Thitdyear .... . .......0ive o teenee enes
Fourth year ...ceiueeiiieiiininneriiotannennnsaiinenens
Fifthyear............ W eensee ceseseses  as

After which the bounty will cease altogether. I observed in the public press a
criticism of this policy, to the effect that we are siriking a very serious blow at th.¢
iron industry, and particularly at that industry in Nova Scotia, in which province I
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an particulatly interested. T am quite satisfied that experience will show that that
cuticism was mistaken. I firmly believe that instead of striking a blow at this ine
dustty, we shall, as & result of this policy, have a very onsiderable development, 1
I lieve that it is & fact that the Hamilton Blast Furnace Company contemplates con-
wlerable extensions At Deseronito, the Messts, Rathbun, I believe, are turning out
iton of & very good quality, At Midland a company are establishing new works.
Theee is some talk—1 confess I have no very tangible evidence—of proposed new
w wks at Totonto and Own Sound.  But whether these new wotks ace established or
ity those at Hamilton may be relied upon to continue and prosper, those that are
already at work at Deseronto wilt go on and the works at Midland may, I believe,
e regarded as a certainty.  So that in the province of Ontario, there is a very fair
prospec® of a very cunsiderable increase in the iron trade.

And, far fron: striking a fatal blow at the industry in Nova Scotia, 1 think we
may fairly expect a large development in that quarter. The Nova Scotia Steel Com-
pany, can}'ing on its operations at Ferrona, in the county of Pictou, have had a fair
measure of success of Iate, and I think I am correct in stating that they are contem-
plating the establishment of new works in the island of Cape Hreton, ~ But, whether
they establish these new works or not, it is reasonably certain that other works will
be established there by a gentleman who is ahead(y largely interested in the develop-
went of the mineral wealth of Nova Scotia, [ tefer to Mr, Henry M. Whitney, of
Koston, who is the head of 2 great coal company that operates a large Fw ortion of
- coal mines of Cape Breton. Mr. Whitney's company was established under
an arrangement made when I was premier of Nova Scotia. The wisdom of the
arrangenient made at that tinie was, like al! important questions open to doubt in the
urnds of some gentlemen. It was strongly criticised in Nova Scotia, and_even on
the lloor of this house the mafter was decmed one worthy of very grave consideration.
But, whatever doubts there may have been in the past, I think I am right in saying
that times have vindicated that policy. The company then established is careying on
mntng business in Cape Breton with great satisfaction to all concerned. It has
cheapened the production of coal by means of imgroved methods both of mining and
of transportation and by applying large capital which has put the business on a foot-
ing previously unknown. And now, as 1 have said, the gentleman whoisat the head
of this enterprise, has tugned his attention to the iron industry, e has said that if
cestain bounties were granted for a certain period, he would be prepared to go into
the industry on a considerable scale. The bounties we are granting are not those he
asked, because he as well as others desired that the whole bounty should be continued
for five years. But, while the bounties are not all that the gentleman desired, 1
Ielieve they will be deemed by him sufficient for the purpose, and [ anticipate that,
a1 a very early day, we shall see a very important development of the iron industry
there, Cape Breton possesses advantages of a ver{ marked character for the iron
and steel business. The great things required in this business are large bodies of ore,
large bodies of coal, large bodies of limestone and large capital. It is only by having
these in combination that you can make a successful iron industry. Thereis a very
large deposit of iron in Cape Breton, but apart from that thisgentleman has obtained
an option upon and is now virtually in control of a very valuable iron property in the
sister colony of Newfoundlond, the ore from which is found to blend very well with
the native ore, while the Nova Scotia coal is admirably adapted for the work of
smelting.  Consequently, with the iron ore of Cape Breton available and the ore of
Newfoundland so near that it can be brought to the coal at a very smail cost, with
large capital, and with limestone in profusion, all the elenents tequired for the
successful carrying on of an iron industry ate combined in that locality, and 1 have no
doubt that iftzat gentleman and his associates take hold of the matter, they will
catry on the business on a large scale. Nor does it end there ; {or we all know that
the establishment of a successiul iron business, means the establishment of other busi-
nesses that grow out of it.

It may be only a vision, bhut T am willing to entertain the hope, even though it
e a vision, that, as a result of the development of this iron and steel industry, we
shall see a revival of ship-building in the maritime provinces, that we may sce iron
and steel ships built there. Nothing that has occurred in the maritime provinces
for the last half centuty has done more to create difficulty, has been a most serious
blow to the development of the resources of that section of the Doniinion, than the
decay of the industry of ship-building. It was a great industry throughout those
provinces—not only the industry of building the ships, but the business of uwning
and manning the ships. Not only did our people huild these ships, but as a result of
the building of them, our young men all over our provinces grew up to be mariners
and sailed over every sea ; and, no doubt, to that very fact is due in considerable
degrec the large measure of intelligence that is usually credited to the people of Nova
Scona.  They were people who went down to the sea in ships and did business on
the yreat waters,  But, unfortunately, it is part of the history of progress that these
1 no step taken onward but somebody is injured, however many may be benefitted.
And, in the great march of the development of modern civilization, the industry of
building wooden ships has suffered. As we had the change from wooden ships to iron
and then to steel, we have now the change from steel sailing ships to steel steamers.
Vou can now buy a steel sailing ship for what you conld have bought a wooden
sailing ship twenty-five or thisty yeatsago. Not having an iron industry the business
of ship-building has passed away from us with the passing of the wooden ship.
think 1t was Mz, Henry Fry of Quebec, who was very cnthusiastic in the advocacy
of building iron ships. He has now passed away, but in his lifetime_he expressed a
strong opinion that the time was not far distant when Quebec would engage in the
building of iron ships. With the development of the iron industry not only on the
sea-coast,but in the west, I think we may reasonably hope to see the production of
itun and stect plates for ship-building in Canada. With the improvements that are
going on, the ecpcnin% of our canals, the opening of the Rainy River Railway, and
other things that are being done to imprave the transportation of the products of
Canada, there will be a large development of the iron industry on the great lakes and
also upon the coast ; and, out of this I strongly hope we shall see a revival of that
ship-building industry which was so importam in Nova Scotia, New Brunswick and
Prince Edward Island in by-gone years, the revival of which would have such great
effect in promoting the prosperity of our country.

This has been happily described as Canada’s growing time.  Such, I believe, it
will prove tn be with regard to this industry. The suceess that has attended the
cfiorts to develop the iron and steel industry in the past has not been_inconsiderable.
We have several industries established in the country which are now in a very good
position.  Nevertheless, hon. gentlemen opposite, who were chiefly instrumental in
the inauguration of that policy, will, T think, admit that the results have fallen short
of what they expected when they enunciated that policy. I believe that the time is
mere auspicious for the development of an iron and steel industry than for years past,
and [ hape that with the announcement of this policy—a policy of certainty, because
we qive certain encouragements for a few years to come-—we shall see a large
cy.ansion of this impstant iron and steel industey and that through it much will be
done for the advancenient of the welfare of the people of Canada,

Goldfieids of British Columbia.

PROIOSED AMALGAMATION OF WAVERLEY AND TANGIER COMPANIKS—
A COMMITTEE APPOINTED,

At the ordinary general meeting of the Goldfields of British Columbis, Limited,
held secently, the Chairman said: I tise to move the adoption of the report, which
has been circulated among you ; but hefore doing so 1 should like to make one or two
temarks concerning it. In the first place, 1 think an apology is due from the direc-
tors for the delay in holding this general meeting, That delay has solcly been
caused hy the great difficulty we have had in getting anything like satisfactory, or
indeed any, reports or accounts from the other side, . { hope now things have Leen
put on a better footing that in futuce that delay will not occur. 1 much regret that
the repott is not as favorable as you had & right to expect. I say **a right,” because
at our statutory meeting speeches were made prophesying a wonderful future for this
company. It is always a somewhat dangerous thing to prophesy, unless one knows
the future for certain ; and in this case, as has often happened before, the realisation
has not quite come up to anticipation. The report on the Channe group speaks for
itself 5 but I am pleased to be able to inform yor “hat Mr. Perey Leake, who is now
our local manager, has great hopes that we ma)  ave a valuable ion in the
claim known as the Poodle Dog. We have iustructed him to continue the work,
which he suggested should be done, and at the same time 1o practise rigid economy.
\Vith regard to the Thuzlow town site, I am sorry to say that the manager appointed
turned out 1o be worse than useless. Mr. Perry Leake has taken his place, and thete
is no doubt in his mind that this property should be made to pay its way well. The
hotel has been let to advantage ; he is proceeding with the sale of the land, and he
has purchased & steam launch, with which to open u}) the trade of the country. I
have no wish to take too gloomy a view of our future prospects, but profiting by
experience, [ think it well to follow that well-known saying : ** Blessed are those
that expect nothing, for the‘y; shall never be disappointed.”

In the second paragraph of the seport, we say that the financial success of the
Goldfields Jargely rests upon developments in the \Waverley and Tangier Mines. It is
to these two children that the parent company looks for support, and I sincerely hope
and trust we shall not look to them in vain. The general meetings of both these
companies are to be held very shortly, so 1 will not ake the words out of the mouths
of the chairmen by going into a detailed account of the work done on those two pro-
perties, except to say that a good deal of work has been done, with, in a number of
cases, satisfactory results. Nothing, of course, can be done without the sanction of
the shareholders of the Waverley and Tangier Companies, but we have had under
discussion a schenie of amalgamation of these two companies. The details of the
scheme are not quite perfect yet, but as soon as they are completed, and if we get the
consent of the sharchnlders of these two companies, the details will be laid before
you, and we shall be glad to ask for any suggestions you may like to make, We are
waiting the further discussion of the scheme until the return of Mr. Varden, of
Messrs. Bainbridge, Seymour & Co., who is now out in that country, and will visit
our mines on his way home. We consider that one of the great advantages of the
proposed amalgamation would be that both properties could be worked together more
cconomically than at present, and that the concentrator, which is now a1 Albert
Canyon, could be erected for the mutual benefit of both companies.  But, as I said
just now, till we get the consent of the shareholders this scheme can only be a sugges-
tion. 1f this scheme is carried through we shall still have in our possession six mote
claims in the Albert Canyon and Downie Creek group, on which no work has yet
been done. With regard to the advisory board out in British Columbia, we did not
think it necessary to incur a continuation of that expense, so that we informed the
gentiemen forming that board of the fact, with the result that they voluntarily sent in
their tesignations.  After some further remarks the chairman concluded by moving
the adoption of the report and account.

Colonel T. H. Anstey seconded the resolution. .

Mr, Cope asked for some information as tothe Muntague, the Oldham and
scvera) other claims.

The Chairman replied that it was one of the propositions of the amalgamation
scheme that the Montague should be given to the Waverley for a considesation, and
that the Oldham should lapse into the Tangier. The, options had been dropped.
‘They had, of course, shares in the different companies.

Mr. Cope said that in looking at the balance sheet for the year, he did not think
the directors had done much for the shareholders. They had not seen that the
accounts had been properly kept, and the report admitted the vouchers for expendi-
ture had not been received. Ie did not wish to make trouble, but he and his
friends held about 5,000 shares, and they wished to have some safeguzed that such
things should not occur in the future,

4 The Chairman : We have had great difficulty in getting reports from the other
side,

Mzr. Cope continued that he wished for the future the company should not be
mismanaged as it had been in the past. British Columbia was not such a long way
off, and it would not have been a great hardship for one of the directors to have gone
there.

The Chairman explained that Colone! Anstey was out there for two months.

Mr. McIntyre thought there was many things about the balance sheet which
required explanation. e did not know where to begin or to end, but the result was
exceedingly disappointing, and very different to what everyone connected with the
company was led to believe, In the fitst place, he would like to know what the
company seceived from the Waverley Company for the property, and in what form.
In the same way, what had they got from the Tangier Company, which was brought
out some timeago? It seemed to him that nothing shost of a committee of share-
holders could satisfy the requirements of the meeting. He thought that the present
directors would be the better for being assisted by some independent shareholdess.
He would therefore propose that 2 committee should be appointed, to confer with the
board, to get all the necessary information with regard to the balance sheet, and to
repott to a future meeting of the shareholders. (Hear, hear.)

Mr. Vann seconded the amendment, and stigmatised the balance sheet as a
scandalous one.  He would like to know what the item of £29,313 expenses of issue
represented ?

Mr. A. Matheson (director) explained that the money was paid to persons who
subscribed for shares of the company—to underwriters and othets. The total number
of the shares was about 220,000,

Colonel Anstey stated that it hecame necessary to audit the accounts in British
Columbia. Messrs. Wilson and Sinclair therefore sent an auditor to do the work,
hence the board were enabled to issue this somewhat imperfect balance sheet. The
directors had been handizapped most painfully by people out there, who ought never
to have been appointed. ;

i
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Mr. Grant-Govan (late managing director) said that Mr. Sherlock was appointed
the manager of the town site, as the only man who knew the ins and outs of it 3
while the accountant was recommended by a London auditor.  If the board then had
not got good accounts from those two gentlemen, they ought to. The company was
temporarily on the rocks, but when they got nd of the 200,000 ot 300,000 vendors'
shares, which had been paid for nothing, it could be floated again.  He would advise
a policy of conciliation, and they would then tnake a success of thisand the subsidiary
companies.

The Chairman said that the board invited a committce to confer with them.
They had absolutely nothing to hide, but had done their best all the way through.
The directors had worked hard and had taken no fees for sume time.

Mr. Grant.Govan added that when he managed the company he intended to hiold
the mecting last August, when he would have shown a balance sheet with a profit of
£100,000 on the market price of the shares.  Speaking from memory, he supposed
he had 9,000 vendors® shares. e was quite willing to give up these, and only to
retain those he had actually paid for.

‘The Chairman then put the amendment for the appointment of a committee,
which was agreed to.

On motion of Me. John Grant, the Earl of Essex and Colonel Austey were re-
clected directors.

Mr. Grant-Govan remarked that the mover of the last resolution was the holder
of 110,000 vendots' shares, and as long as he retained that large holding there would
be no solution to the company’s difticulties.

Mr. John Grant retorted that if he had that number of shares he had given value
for them, while Mr, Grant-Govan had not given much for his. He would be pre-
pared to do everything in his power to assist the company.

The auditors (Messts. Monkhouse, Stoneham & Co.) were then re elected,

Messrs. Cope, Rawlings, and McIntyre were appointed the members of the
committee of consultation, and the meeting stood adjourned to a date to be fixed by
the committee.

British America Corporation.

- —

Me. Carlyle (the company’s manager), writing under datc of Rossland, B.C.,
May 31, rc}mrls as follows : —** Please accept my report for the months of April and
May in reference to the work being done on the properties of the (@) Columbia
KRootenay Mining Company, Linuted ¢ (5) East Le Roi Mining Company, Limited ;
and (¢) West Le Roi Mining Company, Limited. T regret that, as 1 was absent at
the end of last month arranging for new machinery, and at the same time recuperat-
inge from enforced continement through my accident, and also as I had not been able
to see these properties for some time, I felt unable to send you the usual report.
Recently, however, I have become once more able to go under-ground, and am pre.
pared for report. It will be noticed that during the year we have done 16,500 feet
of work, and from the results attained I know that very little of this has proved use.
less, or to have been done in the wrong place,

Cross.cuts  Raises and

Mine, and Drifts, Winzes. Shafts.

No. of ft. No. of ft.  No. of ft.
Columbia Kootenay.... «..cvveveveens 5,000 520 cene
Great Westeroeecene e veeivenciianess 1,039 231
Nickel Plate. ..., e eeten eeiesens 4,103 140
JOSIE . ot ivn vt e cer oa 2,606 22
Number One. .vveeeieriviieiniens o 320

Grandtotal . . ... .......

2,000 53
16,454 feet of work,

Columbia Kootenay Mining Company, Limited. - During the past two months
1,080 fi. of new work has been done.  We are now exploring the vein in all the
tunnels, or Nos, 3, 4, 5 and 0, and of late we have disclosed a large amount of ore,
Tunnel No. 3 —=The raise was run up to a height of 80 ft., exposing, as stated in re-
port for March, considerable good ore.  From cross-cuts Nos. 1 and 2 drifts were
run along the hanging-wall, exposing some good ore, but further cross-cutting will be
done here, as the vein is-wide and a better chute may be found towards the centre, as
was the case in cross-cut No. 2. Tunnel No. 5 —The total length of this tunnel 1s
1,062 fi.  Near the face of this tunncl a cross-cut is being driven both ways, showing
a ledge about 50 ft. wide of very low-grade matenal.  As we are now about under
where the good ore was found in No. 4 tunnel, we are hoping to find the continuation
downward of that chute. The raise to No. 4 is now up 130 ft., still in low-grade
pyerhotite.

** Last Le Roi Mining Company, Limited.—Great Western Mine —Builers and
a large pump will soon benstalled, and wih this better equpment we will conunue
sinking to the 400 ft. level.  Nickel Plate Mine—Work has been concentrated upon
the new shaft, which, with two machines, 1s nuw up to 100 ft. above the 200 fi. level,
On the suiface above the shaft has been staried ; but 1n the meanume a new gallows
frame 1s bewng crected, and a strong steam huist, once 1 use at the Le Koy Mine,
will be ready for work in ten days time, when sinking will be begun, and very quichly
the shaft will be completed so that sinking can be begun below the 200 ft. level. My
mtention 1s to cut out a statton at the 300 ft. level, but to explote thuroughly on the
400 ft.  Our machine has been kept at work to the east on the south vein, which a
cross-cut showed had been thrown 4o fi. to the south, For 100 ft, this drift has
fullowed along & strong vein that shows above on the surface, but so far the values
have been low. [However, as the ledge is luoking very strong in the face, we are
contining to the east, and we believe this 1s the Great Western ven,

“West Le Rot Mining Company, Limited -To the west, or in the Anme
ground, the cross-cutting has been suspended to be shortly resumed, especially to the
north <o a< to get below a vein showing on the surface.  In the shaft a station has
been cut out on the 300, or main level, and sinking is now well in progress.  On the
surface we are prepanng for the new gallows frame and electric hoist, and 1t will not
take us long to reach the quo ft. and 500 ft. levels.  No. 1—~The vertical shaft is now
down 360 fi., and at the 300 ft. mark a station has been cut and a cross-cut run,
which just entered the vein, showing the hanging wall streak 12 in. to 16 in. wide,
of tine copper ore, assaying 18 dwt. n gold. Then follows 10 ft, of low-grade
material, and at the time of writing the face of the cross-cut was showing more ore
coming in. On the 200 {t. level, after picking up the vein, thrown to the south 34
ft. by faulung, we have continucd west 200 ft. along a strong vein, and two cross-
cuts have shown the ledge to be 14 fi. to 16 ft. wide.  For the last g0 ft. the ore,
hitherto low-grade, has been assaying higher daily average sam))les from all of the
face assaying from $8 to $18 per ton. At the present time the face looks very well,
and the ore averages $10 10 $12.  As we have considerable water, a compound

duplex steam pump, capable of pumping 300 gallons §00 ft. per minute, will shortl
be installed wﬂen Yhe 400 ft. level ispteagched,gnnd 1 bselieve vb: will then be able u’;
handle all water easily and very cconomicall{;e To the east this drift has disclosed
nothing in the cross-cuts, although they will be continued farther to prove conclusively
once and for all, whether the vein continues this way in this property, or by faulting
is the splendid vein being mined in the War Eagle property.

* London and B. C. Goldflelds

The first ordinary general (slatutory{‘meeling of the London and British Columbia
Goldtields, Limited, was held last month,

The Chairman said : As you are aware, this is the statutory meeting of the
company, and is tendered necessary because at the beginning of this year we decided
to convert our deferred shares into ordinary shares, and, therefore, had to register a
new company. As a rule, a chairman is unable to give much information at a statu-
tory mecting, but as this is practically a continuation of our old company [ am able
to give youa little up-to-date information. You have already been informed by
circular that the managing director (Mr. Popkiss) sailed last month for British Colum-
bia, and 1 believe he arnived there on Saturday last.  Naturally, we have not had
time to get written reports from him, but we have had two cablegrams, and he is able
to give us some wformation, not from his own personal ohservation, because he has
not been able yet to see the mines, but from particulars he was able to acquire from
Mr. Fowler, our engineer, and from Mr. Robertson, our manager. I am sorry tosay
that there is a strike going on in British Columbia. The Legislature passed a biil
making it illegal for any man to work underground niore than eight hours a day. So
far as 1 have Leen able to cather from cotrespondence in the press and otherwise, this
was not a piece of legislation sought for by the miners, but a piece of grandmotherly
legislation which was resisted both by the employers and the employés. However,
miners who had been getting $3.50 a day were . ut willing, even though they were
going to work eight hours instead of ten hours, to accept $3 3 on the other hand, the
employers were not going to pay the same rate for eight hours work as they had been
paying for ten. The inevitable result was the formation of a Miners’ Union and a
considerable and far-reaching strike.  The effect of this strike has been that for the
last few weeks practically no mining has been going on on our properties, or, so far
as | know, on any other properties. Mr. Popkiss has expressed the opinion that
before very long the strike will collapse, and so far as I can gather we shall not have
to pay more than a pro rata proportion of the $3.50 for the eight hours. The strike
has delayed our work to some extent, but it is one of the fights that nwst take place,
and we were bound to join with the other masters in resisting it. I will now deal
with the Whitewater Mine. Those of you who reccived the reports on that mine
will, I think, in common with the board, have been considerably disappointed, The
machinery has crushed, as was expected, something over 3,000 tons a month, but the
value of the concentrates resulting from the crushing of this large quantity of ore has
been decidedly below our estimate.  The principal reason for this is that the concen-
trating plant which was put down is not so perfect as it might be. In saying that 1
do not for a moment pass any censure, directly or indirectly, on our engineers.  Any-
one who is acquainted with practical mining knows that every ore vaties in its char-
acteristics, and it is only by actual eaperiment that one can tell which is the best

process.  Although our returns have been poor, because 1 believe we have had a very
ow extraction, that does not mean ultimate loss, because 1 have reason to believe
that they store up what 1 may call the tailings, and later on they will be treated.
Meanwhile, additions have been made to the plant, and we are informed in a cable-
ram from Mr. Popkiss that Letter results may be expected in the future. Speaking
or myself, 1 have not lost confidence in the Whitewater Mine. The rich shipping
ore which the old ownurs used to ship is now giving place, under our policy, o a
concentrated ore, because we do not pick the ore, but take everything just as it comes,
and put it through the concentrators.  The neat property I will refer to is the Ymir,
Mr. Popkiss in his cablegram expresses a very strong opinion about this property, or,
rather, he says that Mr. Fowler still has absolute conf!dence in its future, There is
a cablegram this morning which will be published in due course, showing that during
last month they crushed over 2,000 tons, and the result of this—nlus a certain amount
of picked ore—will, I think, be the realisation of something like /3,000 gross.
{Hear, hear,) When the first returns were made 1n the Ymir, I understand some
shareholders thought it was a very low-grade ore ; but I think that was explained
the aircular.  The vein is a very great width, varying from 11 ft. up to 30 ft., and 1n
some places the ore is very rich, while in others it is of a lower grade.  The lower
grade ore 1s frec-milling, and we get a fine extraction from it.  The higher-prade
ore it would be madness to put through an ordinary mill, and therefore it is collected,
put into bags, and shipped to the smelters,  The early returns contained none of that
rich ore ; but during the last month some 4 tons 10 6 tons were included, and form
part of the £5,000.

In connection with the Y mir, I may tell you that we have received an unofficial
inumation that the West Australian Goldffelds will, at the end of this month, exercise
their option.  As things have gone, it has turned out a very good option for theme
but it has also turned out entremely good business for us 3 for not oniy shall we have
received by the sale of shares something like £, 55,000, but we shall have been able t.
give you 10,000 shares, and sull hold over 70,000 shares,  What the first cost of that
property was I nced not tell you now ; bhut I may say that the profit from that tran--
action, taking to-day’s pricc of the shares, must very nearly represent £140,000, which
is our nominal caputal. (ilear, hear.) Inaddiuen to that, as I think I pointed 0.1
at the last mecting, we have the Ymir Extensiun, and I, personaily, am very hopet.i
that that some day will turn out to be as good as the Ywir itself. We have dor.e
absolutely nu work on that property, and this 1s merely a hope rather than an expre -
sion of opnion.  With regard to the Ruth mine, I am not in a position to give yuu
any information today. Mr. Forster has gone out there, and Mr. Fowler has recent'y
visited the property, and we are daily expecting a report,  They are erecting a cor.-
centrating plant there, which, 1 think, will commence work about the middle or en
of August. I now come to a property of which you have heard something througn
the circular, viz., the Enterprise Mine, in which the London and British Columtia
Goldficlds Company hold about 43 per cent, interest.  Fromthe report of Mr. Fowle r
and Mr. Kendal, and from other in)ormation which we have received, we believeth t
that was an extremely fortunate purchase, and our interest of 43 per cent. ought 1>
represent ultimately a very large profit indeed, It is a fully developed property, ar 1
we have shipped since we gat possession 577 tons of ore, which realized $38,50c.
There arc 125 tons still to ship.  That mine, in common with the Ymir and Whit -
water, has been closed owing to the strike. Immediately it is over we shall commen.e
operations, and develop the property as rapidly as possibile, and also proceed to eret
a concentrator. I ought to say in this connection that the strike has affected us .0
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two ways—in the first place, Ly stopping cevelopment, and in the second place, by
«opping the issue of the company., A company was formed with a capital of £150,-
o0, directors were appointed, the underwriting was artanged, and everything was
ready 1o launch the company. The result would have been a large proht to us, as
well as to thuse who are associated with us ;3 but in view of this strike, which was
then pending, we deemed it wise not 1o make that issue. 1 think, myself, we acted
with discretion, and [ hope you will also be of that opinion. Speaking generally of
British Columbin, although the strike has delayed us, it has had one good effect, in-
amuch as it has made the owners of properties more or less developed a little less
«votbitant in theie demands ; in other words, we ate able to buy properties to greater
advantage today than we should have been if things had gone un smoothly and there
bad been no sirike.  With regard to our other interests 1 am unable to give you any
information ; but so soon as Mr. Popkiss returns we shall either send you a report by
himself or, what is perhaps more likely, about the end of August or some time in
September we shall probably call a mecting of the sharehulidets, so that you can hear
from him for yourselves what he has to say. Last night a letter was received from
Dawson City, addressed to the directors of the Yukon Goldfields. \We have a very
large interest in that company, and we are also the parents of it ; therefore I think 1
should not be doing weong if T tell you that that letter is extremely satisfactory. Our
+1d bonanza claim, which was expected to do so well this year, is going to do even
better than was expected, and the new claims which Mr, Wood tonk up on his arrival
in April are developing far more satisfactorily than we could possibly have expected.
As the result of a fow days working there one of our men who is working half shases
with us got no less than $68 (or about £13) per day over an average of twenty days.
It 2 man can go and wash out £t3 for himself and the same for us it is a very bright
pm:rccl indeed, and as we hold go per cent. of the foundets® shares in the Yuken
Goldfields, as well as sume hundreds of the ordinary shares, I think we mzy confi-
dently look for a very fine return from our investment. (Hlear, hear.) 1 think I may
anticipate a question which may be asked as to the payment of an interim dividend.
3oth 1 our capacity as directors and sharcholders that question will certainy receive
due consideration at the hands of the directors, and I do not think it will be very
long before we shall give you an interim dividend. (Hear, hear.) But I think you
will agree that it will be wise to wait and heat what Mr. Popkiss has to say. Perhaps
he may come back and say that the strike has given such opportunities for pucchasing
other properties that he would strongly recommend us not to pay an interim dividend,
but to wait a little and use our money to greater advuntage.  On the other hand, we
are receiving a large sum (rom the West Australiun GoldGelds for exercising their
option, and therefore it would, perhaps, not be unreasonable for the sharcholders to
expect to get part of it.  That question we shall leave until Mr. Popkiss returns.
A vote of thanks to the chairman concluded the proceedings.

Asbestos aad Asbestic Company.

DISAYPOINTMENT IN THE QUANTITY OF AsBesTic OUuTTURN, BUT
CONFIDENCE IN FuTURE WORKING,

The second annual general meeting of the Asbestos and Ashestic Company;,
Limited, was held this month in London,

The Chairman, afier referring to the details of the accounts and comparing the
figures with those of last year, said he explained to the previous meeting that after
the first six months of the company’s existence it seemed to the directors that the
divided-earning time mus be more prolonged than they had anticipated, and they
therefore decided not 1)1 ke any fusther fees until a dividend-earning position was
attainedd,  The fees we. « charged but had not been drawn, and there was no inten-
tion to draw them until he company was in & position to pay dividends. The bal-
ance brought forward from last year was £2,180, and that amount had been reduced
by the loss during the g;st year of £198, leaving the balance now to the credit of
peofit and loss of £1,982. Last year they did not publish a profit and loss account,
but distributed a copy of it amongst the shareholders at the meeting ; he had, how-
ever, the figures of hoth last year and this year beiore him. The total expenditure in
Canada was £10,412, The board had been able to make some economies since then.
The repaits to plant were a good deal heavier than last year, which had arisen from
two unfortunate accidents, necessitating a good deal of expenditure, but he was glad
1o say that steps had since been taken which it was believed would prevent any re-
occurrence of anvthing of the kind.  Altogether, the expenditure in Canada had been
{10,412, against £0,700 in the previous year. The gross profit on trading during
the year had been £13,368, which, he was sorry to say, was a good deal smaller than
the gross profit earned in the first year, which was £18,069. The result was very
drappointing to the directors. When he addressed them last year he told the share-
holders that the directors had been grievously disappointed that they had not been
able to turn out anything like the quantity of stuff required to fulfil their contracts ;
and that they had found another most serious difiiculty in that while they could pro-
duce asbestic in very lar%le Guantities, they could not find a market for it. Their
position during the year they were now discussing had improved a little, because the
demand was undoubtedly better, but it had not improved much, and the board were
stil very much disappointed although, he hored. not altogether discouraged. They
depended very la:gelz, as shareholders would know, on the sale of ashestic, and he
remembered telling them last year that, in his own opinion, they would never be able
to produce any very large quantities of long fibre, They had [;roduced in the year
under review a larger quaatity of long fibres than previously, but the quantity was
snll woefully deficient of that which they require to fill theiv contract. Leavin,
asbestic out for the moment, he told them Jast yea. that the quantity of long an
shart fibres produced in the period ended March 31, 1898, was 4,470 tons. The
contract called during the same period for no less utnmity that 8,400 tons, so that
it would be seea that they were not more than hall way towards ti.sir contract
ouantity. In the year ended March 31, 1899, theyincr the outturn and delivery
«* those fibres 10 6,045 tons, which was an appreciable improvement. Coming to
the asbestic results, in the first year their sales of rough and finihhed asbestic were
4 460 tons, but in the year just ended they were only 7,005 tons. This falling ofl
w.s 10 be explained in'a lasge measure by the fact that in the first period they had
sl and charged to the American Asbestic Company a good deal of asbestic which
that company had been coriuming during the second year, and they hoped therefore

land he thought they wers justified in hoping—that in the year they had now
centered their sales of asbestic would be a good deal larger.

He spoke to them la.t year about the great difficulty they had in introducing
a nestic—how hard they found it to induce architects to specify it. That difficulty
1--d continued in s very large degree. Only last week they had had a letter from a
well known London architect—a close friend of several members of the bourd-—

reminding them that two years ago he promised to use asbestic as soon as he possibly
could, but stating that the opportunity had only now occurred, That gentleman was
ﬁod enough to specily asbestic to be used in connection with one of the best known

ndon public buildings, and the board had so much confidence in its success that
they fully believed its use in that case would lead to ils specification by architects in
many other directions. The Carlton Hotel, Haymarket, had been plastered with
asbestic, and he hoped some of the shareholders had seen and appreciated the work
that had been done there,  The board would feel entirely discouraged if, notwith-
standing all their efforts to make sales of asbestic, they had any reason to think that
the material itself was in any sense wrong; but he was able to say, and, as he had
said before in the most emphatic terms, that they had never known asbestic as a wall
plaster to be any other than a big success. (Hear, hear.) They had only to be
patient, and to persevere in pushing it in every possible direction, and inasmuch as
every time it wasused it was appreciated and recommended, he felt sure they would
in time reach that large scale which was necessaty in order to put the company in the
position they hoped to see it attain. (Hear, hear.) By the report it would be seen
that their managing director, Mr. F. Boas resipned his position on May 4 lasi.
Unfortunately Mr, s had suffered a good deal from bad health duting their last
financial year, and as his services were very expensive, his temuneration being fixed
at £2,000a year, it was felt they could dispense with them, The board were not
thinking at present of appointing a fresh managing director. Mr. Pearson, who was
their manager and accountant in Danville, was a young man in whom they had the
fullest confidence. tle had done admirable work all the while he had been there,
and the board were confident that the management of the company could not be in
better hands, ~ Naturally he was a much less expensive man, but he was very eflicient.
Then Mr. Allan, of Montreal, who was an original director, resigned on August 24
last, [fe wrote that he did not feel that he could be useful to the company, and
therefore tenderud his resignation, which they accepted.  His place on the haard had
not been filled, Having invited questions and criticism, the Chairman formally pro-
posed that the teport and accounts be received and adopted,

Mr. Henry Hayman seconded the motion.

Mr. John Wilson, of Edinburgh, pointed out that the prospectus set forth that
on the company’s property there was an untimited supply of both asbestos and asbestic
and a market created and waiting for it, and the figures given showed that upon one
contract alone they might expect to make sufficient profit to pay a ten per cent.
dividend. He wished, therefore, to ask how it came about that in the second year
of the company's existence a balance sheet was presented which actually showed a
loss. The question must be raised whether they had the property which wasspecified
in the prospectus, (Hear, hear.) He thought the directors ought to approach the
vendors with a view to their making restitution of a large portion of the purchase
price.  (Hear, hear.) e would propose that the report be not adopted, and that
the vendors be so approached.

Colone] Hargreaves seconded Mr. Wilson’s proposition.

After some further discussion, the Chairman said he would be very sorry if the
shareholders decided not to receive and adopt the report and accounts, because they
were true and faithful in every particular. At the same time they heartily agreed
with what Mr. Wilson had said, and nothing would please them more than to get
something from the vendors. He suggested that the report be adopted, and ﬁme
directors would accept an instruction from the meeting to make, and press to the
utmost, a claim upon the vendors for testitution of some portion of the purchase
money, and they would promise to report to the shareholders the result of such claim.
(Hear, hear.)

Me. Wilson withdrew his amendment in view of the undertaking given by the
Chairman, and the reports and accounts were unanimously adopted. A further
resolution was then passed instructing the board to press a claim upon the vendots.

The retiring directors (the Chairman and Mr. Hayman) and auditors (Messts.
Turquand & Co,) were re-elected.

A vote of thanks was accorded the Chairman, and the proceedings terminated.

LAKE OF THE WOODS.

This season is no doubt the Lusiest as regards mining that this district has yet
seen, There is scarcely a miner to be hired in Rat Portage. As many as twenty-
three left in one day recently, to work at different points around the lake,

At many of the prospects where steam power has not g'et been established, the
frequent and heavy showers, with the attendant warm and humid atmosphere, have
entailed considerable loss of time and inconvenience, through the constantly accumu.-
fating water in the shafts, and the difliculty of aerating the shafts after a blast and
purifyiag the air to an extent that will admit of the miners working in it. In one
shaft, indeed—over 75 feet deep, however—work was completely stopped ; a hand
blower having been procured however, an attempt will be made to resume sinking.
This is something that mining men do not take sufficiently into account, viz., the
trouble that arises from foul air in shafts in the summer time ; [ mean the fout air
generated in the explosion of dpnamite, prohibiting in many cases the working of
more than the day shift, injuriously affecting the health of the miners, impairing each
man’s efficiency, and tending to make them generally discontented,

Most of our prospectors took a turr. in the woods eatly in the season, some start-
ing out before the ice broke up, but nearly all are taking a rest now, during fly time
and the rainy season. Two or three gond finds are reported, one being between
Witch Bay and the Stella Mine, made by Mr. Israel Gagnion, one of our most suc-
cessful prospectors. The property is said to be bonded already at a good figure.

REGINA,

The cyanide plant is now resting in company with the silent Tremaines, all the
pulp having been run through. Sinking is progressing in the main shaft,

THr BurLRY
has been unwatered, and it looks as if active work would soon be resumed,

CAMP Bay.

The most notable event here of late has been the sale of i, e Trojan mine owned
by Thos. Walsh, Chas. Sterling and Marty Wright to & Chicago and Montreal Syndi-
cate for $30,700.00 and & one-fifth interest. There are two stafts on the property of
60 and 40 ft. respectively, and the first work by the new management will be to put
both down 1o the 100 ft. mark, Captain Marty Wright will be in charge ; he left for

the mine with his crew on the 10th instant.
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The shaft which Captain Proudlock is sinking for the Sentinel Consolidated

Mining Co., Limited, on the property adjoining the Bully Boy, under an option from
the Coronado Co., is down 76 fi.  Wark was saspended for a few days on account of
* bad air,” and the party disbanded, but the captain is engaging a fresh gang as fast
as he can get them, and will shontly proceed to work again. He was so unfortunate
as to have five boxes of dynamite and thirteen sacks of blacksmith’s coal stolen from
the shaft premises. There appears to be no clue as to who were the thieves, and there
is but a slight chance of the lost property being recovered. Depredations of this kind
are of very rare occurrence throughout this mining region.

DEER LAKE.

Mz, 8. H. Brockunier, manager for the Virginia Mining Co., has recently re-
turned from a visit home to Virginia.  No mining has been done for some time 3 but
1 believe a compressor plant is to be put in at once, when sinking will be resumed.

Twao pasties of Western American mining men have been out within the last six
weeks to see the Pritchard-Moote-Scovil locativns a few miles northeast of the Vir-
ginia Co’s camp.  This is undoubtedly a very good propeety, but wholly undeveloped,
and therefore there is difficulty in making a deal.  Captain Pritchard is however pro-
ceeding to the property in a day or two to do some sinking on one of the veins.  Quite
a number of mining locations were surveyed in the Deer Lake countty this summer.

WiITCH Bay,

. The Chemical Mining Co. are down 25 fi. or more with their vestical shaft, w hich
is located some distance east of the old Gordon-James shaft, upon higher ground. At
the proper depth crosscuts will be run to intercept the veins,

Al the Beck mine, * cornering " the Triggs, the principal shaft is now down 60
ft. and the valuable character of the property is being demonsteated,  Captain Mc-
Kenzie is still in charge.  The owner, Peter Thornton, Esq., sailed for Glasgow early
in July.

Gotp Hi. -

."The Upton syndicate which has the option upan these propertics, is carrying on
some prospecting work ¢ they have resumed sinking in the old Black Jack shaft.

Hav Istasb,

Theunwatering of the <haft isabout accomplished, and it is supposcd that mining
will soon be started.
Mastiona BoUsDagy,

The Manitaba Boundary Mining Co. of Gladstone, Man,, have a party of seven
men at wark on their propenty on Falcon Lake trail, and the shaft 1s down 46 ft.
They appear to have a wide vein or belt of yuartz and schist, careying gold.  Captamn
Geo, Gregy 1s in charge, and he says the gangue shows a growing tendency towards
unouxed quartz as they go down,  There are some very strong leads in that section,
and if they should prove even moderately low-grade in gold they will, with develop-
ment, make paying mines

Sioat LAke.

Tie Kt Sortage Miner of 15th inst. publishes an interview with Manager
Breidenlach of the Toronto and Western Mining Co, Lamuted, from which the fol-
lowing notes ate extracted. It appears that the postion of the propesty situated on
Bag Bay, hnnwa as the Sdar group, and comprising an azea of 1,002 acres, is b.ing
tranderred to asubsidiary company 1o be hnown asthe Sirdar Gold Mining Company,
with a capitalization of once million dollars.  In addition to the work now being done
on the main or Sirdar vein, which has a shaft 200 ft. deep s the Bullion vein has a
shaft 20 f1, deep, the Coatact 20, the Fork 37, the Central 16, the Caseade 20, All
these vens are on the Sidar location proper.

On the Sigdar Peninsula or 'aint propesty, on the Camp vein there is a shaft 33
ft. deep: besides, on the sanse vein, a diamond drill bating has been made 260 t.
deep, catting the vein with good results. The Mikado vein has theee shafts, each 1o
ft. decp: the Summit 44, the President 300 the President branch 13, the Cliff 13,
The Helmet kas two shafts, one 22 L., the other 39 fi. deep.  Every one of these
openings shows good valucs.

There are two separate camps on the company’s propesty which are run inde.
peadently of cach other, one on the Sirdar property and the ather on the Sitdar Point
property.  On the latter s situated the large new ressdence being built for the manager
and alvo new quarters for the men, and the office.

J M

Rat Poriace, July 18th, 1899,

Dominion Coal Company.

The output of Reserve Colliery on the 26th Junc was 2,847 tons.  The average
output per day for that week being 2,560 tons,  This 1s the largedt amount of coal
brought to the surface from any of the company’s mincs, and compares favorably with
the output of the larger American collieries.

Messee. McCallum and Scott, Chemicts of the Dominion Coal Co., have moved
10 the new laboratory which has recently been crected at Gilace Bay.  Although
special attention has been paid in the cquipment to coal and iron analysis, it is thor-
oughly futed out for general commercial work.  The gas used for heating purposes
is ohtained from a gawline pas gencraiog placed at the rear of the lmil«ﬁng. The
laboratory proper is in thecentre of the building, with a library and balance room on
ane wde and sampling room on the other.

The men recumed wark in Calednnia 1"t on July 3rd, and although the output is
steadily incseacng it has not yet reached its usual average.

The Company has just received a new steam <hovel, which is to work at the
new banking station near the Hub nune.  This makes two of these shovels which are
in use for loading coal at this place.

There i< being inctalled at Damininn No. 1 a direct current dynamo of the mul-
tipolar type.  Itis a 30 Kilowatt 240 ampere machine, direct connected to a high
speed engine.  This will light the sutface plant, pit bottom and main haulage ways.

REVELSTOKE.

The city of Revelstoke is situated on the Columbia river, at the point where the
main line of the C. 1" R. crosses it for the sccond time on s way westward ; and
from the fact that clsr communication is to be had all the year round both with the
East and West by rail, and with the South and North by rail, water and pack train,
it is obivious that the position of the town site is almost an ideal one. ll'he city «
well supplied with water, electric light, and also with bicycles, but it is not so much
due to these advantages, great as they are, that the citizens pin their faith to ther
town, as to the surrounding mining districts of the Lardeau on the South, the Biy
Bend on the North, and the llecillewaet on the East.  Probabily the oldest of these
1s the Big Bend, where extensive placer diggings were carried on in the ‘¢ early 60°s
as the remains of conciderally large camps will testify, and where gold seeking has
been prosecuted more or less intermittently ever since. This Big Bend district is
reached from Revelstoke so far only by teail during the greater part of the year, but
at certain stages of the river boats can be taken up, though with some difficulty and
no little danger as the name of Death rapids, some 50 miles from Revelstoke, will
sufliciently indicate.  The placer digpings were situated near Goldstream principally,
on French and other creeks that tlow into that siver sume seventy miles from the
town ; and very gocd retuens are said to have been made in the eatly days.  Since
then, as may be expected, very much more development has been done, and at
hresent it seems as if copper might replace the gold to a very great extent, though
immense bodies of auriferous arsenical pyrites are also known and are being worked
by varivus joint stock companies, who have their headquarters at Revelstoke and
elsewhere.  Some especially fine specimens of copper ore (and nauve copper) have
recently been discovered in the Standard Basin, some 40 miles up the Columbia from
here, and some six or cight miles inland cast of the river. This propenty it is now
proposed to bond to some capitalists from Boston, and while the prospectus issued
centainly literally U istled with statements that will not bear investigation, yet there
is no doult whatev ¢ that it is an exceedingly fine surface showing and well descrv
ing of further caploration. Owing to the extreme lateness of the season, which
means the amount of snow still on the ground, not so much development has been
done as was hoped for last fall, but every effort is being made to put the propeny
into a presentalile shape for the expest 10 examine.

Other finds, similar in character, are reported from the same neighborhood, and
if these tutn out as well as is expected, there will probably be a smelter erccted to
treat the ore at some convenient point between the mines and the town.  The old
smelier, which formerly existed at Revelstoke, has been dismantled and the machin-
ery sold long since ; and the voracious Columbia river has successfully disposcd of
the building.  This smelter was a monument to the supreme incapacity of its man-
aging ditectors to manage a smelter, and a very good itlustration of the way some
Enghish companies attempt to run a2 metallurgical plant out in far distant B. C.

All the placer gold in the Big Bend district is not yet exhausted, however, as an
old timer came down from there the other day with & very fine showing of “ dust ™
from Smith creek, including cne nugget valued at $7, and he, together with his
partners, express a very firm faith in the value of their claims,

Much nearer town, in fact not more than 21 to 30 miles away, very rich pytites
has been found, and work is being actively prosccuted on the various propertics—at
Carnes creek by the Carnes Creck Gold Co., and at Laforme Creek on the Addair
group.  Thic ore is almost entisely arsenical pyrites, carrying a considerable amount
of gold, and not inficquently a little copper also, and on the authoric of Pellew
Harvey, of Vancouver, it is said to be capable of economical treatment by the
cyanide process, especiatly after a preliminary milling to catch any free golil. Some
of these leads are over 30 feet wide between the walls, but of course all is not solld
ote in that distance, though much of it is

From IMHecillewact, which dicsict must include Albert canyon, comes very
cheering news,  Some very fine galena was brought bere quite recently for assay,
which was warth, at the present value of metals, some $120 per ton in silver and
fead.  Asthe claim is very conveniently situated, and accessible, it should yicld a
hand<ome profit 10 its lucky ownces s but full details of the width of the ledge, etc.,
arc not to hand at the time of writing.

The Tangicr mine (connected with the Waverly) is repotied on reliable authority
to be looking well, and the management is advertising for miners at $3.30 a day.
It scems quite possible that with the exercise of common sense, care, and especially
econotny, these propestics may yet become as valuable as they were originally
thought to be, instead of being as at present the *“awful example ” of extravagant
English managcment.

The Lardean, including of course the Trout Lake district, must now command
our attention, as the prasperity of Revelstoke is largely dependent on the success of
the various mining enterprises therse.  The principal town at gaecent in the Lardeas
ic Trout Lake City, which is beautifully situated on the north end of the lake, but
another town, Fergueon, may run it close in the near future, as it is the intention of
the Great Northiern Railway to make Ferguson onc of its principal stations. When
it 1s considered that the C 1" R. are also actually building a linc into that district,
will castly be seen that the procpective value of mining property there will be very
much increased.  P'erhaps the best known and most devcloped of those propettics
is that known as the Silver Cup Group, which has well passed the prospect stage and
can honestly be termed 2 mine.  The ore from this mine is very rich in silver, many
assays runtung as high as 1,000 ozs. per ton.  The prevailing mineral in the listnict
secms to be galena with grey copper, and the average assays through the wh.ic
camp are extraordinarily hith in silver, and very frequently carry gold as well. It
will be quite impossible in the limits of these noles to name even, every geoup »f
known and more o less developed claimie, some of v dich of course are of consides-
ably lower grade than those just mentioned, by the lower grade is made up for by
the immense quantity in sight, and the establishment of a smelier in the vicinity can
be only a matter of time.  Kut it is necesaary to merion the Nettie L., near Fergne
son, which recently made a shipment to Trail Smelter that ran some $350 per ton;
also the Beatrice, which is now prepared to ship ore in consideralile quantity, ¢x-
pected to average at least $123 per ton, and the St. Elmo, which has made a smll
shipment that was valucd at $120 per ton. Al thic which does not ¢epeesen: a
tithe of the knawn and proved properties in the districs, goes to show that it wilf ue
2 very hard matier to find any other loca’ity in Kootenay that for its ape can prods:ce
a better record 3 and with the advent of cither one or both of the railways now uneer
construction, giving vcady access north or south, the lardecau wiil stands ac it
deserves, well in the front rank.

A1
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- BOUNDARY CREEK.

COPIER CAMY.

‘ing Solomen and Copper Queen,—Work has been suspended on these proper-
ties owing, it is <aid, to the enforcement of the eight-hour law.

Biy Copper.—It is rumonred that the parties who purchased a half interest for

$20,000 have taken up the other half at the same figure,
PROVIDENCE CAMY,

Guld Hug.—This is one of the propesties owned by the Boundary Creek Mining
and Milling Company. A force of men is at wotk sinking a shaft and driving 2 tua-
nel on the lead.  The ore runs very high in gold and silver.

Velvet. —~This claim is being worked and a fine showing of chalcopyrite is
1ported.

SKYLARK CAMI.
Last Chance.—Sinking of the shaft is still in progress.
WELLINGION CAMP.

Winnipey.—The work is confined to drifting and cross-cutting. The drifts are
lvoking well.

Golden Cro:on. —The shaft is being sunk another 100 feet.

Hartford Fraction.—It is teportcd that a deal is on for the purchase of this
property.

GREENWOOD CAMP,

Brooklpn and Stemwinder.—Underground work has beea suspended since the
entwcement of the cight-hour law.  Some surlace work is being cargied on,

Ironsides.—Sinking is still in progress.

A'nod 2Hill. ~The tunnel cross-cutting the ledge is being continued,

Suoieshoe. ~The new machinery has been installed and work in the shaft begun.

War Lagle. —\ crew of men are at work here sinking a shaft. My, Joyee, late
of Kossland, is in charge.

DEADWOOD CAMIY,

Mother l.ode.—The shaft is being sunk another 100 feet. A drift is being run to
conneet with the winze in the tunnel.  Mr. Johas has resigned the supesintendency
to 1ake charge of the operations on the Sunsct.

Suncet, - - An order has been placed with Me. Jas. 1. Sword, of the Jas. Cooper
Mfg Co., of Montreal, for two 8o h. p. boilers, one 75 h. p. hoist, a2 20-drill cowme
piessor and ten machine dsills. A working shafc will be sunk.  The company oper-
atg this property have over $100,000 in the treasury for development purposes.

Buckhorn,—A wngfon soad has leen made connccting this property with the
main Copper Canip road. A force of men is now at work sinking a shaft on the
ledge.  Mr. Joyce is in charge,

Zron 1op.—~Work is still going on here and a good showing is repurted.

GREENWOOD, 15th July. H. L.

The Queen Bess Proprietary.— The report of the directors of the Queen
Bess Proprietary Company, Ltd., for the period from 22nd September, 1897, to 31st
March last, to be presented at the meeting to be held in London on 13th inst,, states
that a net profit has beep earned of 49,548, from which has already been paid an
intetim dividend of 6d. per shate, absorbingy 42,500, and leaviny an available balance
of £7,048. This the Dircctors recammend should be appropriated as fotlows :—1In
payment of a further dividend of 6d. per shate, £2,500; in writing off one-third of
the total amount spent on development work at the mine, £2,728 ; in payment to the
directors of § per cent. on the dividends paid (£35,000), £250; in payment to the Jate
managing director under the terms of his agreement with the company of 1 per cent.
on the dividends paid, £50; and carry forward to next account £1,520—~£7,048.
The directors think that the result is satisfactory, especially when the fact is taken
into consideration that until the past wintey no regular shipments of ore were made
as, acting under the advice of the engineer in charge, the energies of the management
were till then largely directed to the opening up and development of the mine. At
315t March last a total of over 3,500 feet of tunnelling had been completed besides a
large amount of work done in putting in the necessary upraises and winzes to connect
the various levels.  Ore was being stoped in each of the five levels, and to give some
idea of the capacity of the mine it may be mentioned that the ore shipped in the
month of March, 1899, was 763 tons. The output for the period under review
averaged a prross value of £14 per ton, the average cost of mining, sorting, haulage,
&ec., was £3 6s. 8d. per ton, and the average cost of freight, treatment and duty was
£6 95. od, making together £9 16s. 30., and leaving a profit per ton of £3 t1s.
Recent returns fcom the mine show that considerable reductions have been made in
the cost per ton of mining, and also in the freight and treatment charges. Further
economices are also being eflected in the peneral administration of the company’s
affairs. The total amount spent on development to 31st March last amounts to
£8,183, and notwithstanding the fact that this development has opened out large
bodies of ore ready for stoping, the dircctors have thought &t wise to write off vne
third of the total amount expended against the proceeds of the ore already mined.
Two of the ditectors— Messts. y;hn Visger Miller and Charles Kingsley Milbournc—
have resigned their seats on the Board, and Messts. Robert Bouce Architiald and
Charles Siaclair Drummond have been duly appointed directors of the company to till
the vacancies so created. Mg, C. K. Milbourne has also sesigned his position as
managing director in British Columbia, and Capt. T, J. Duncan has been appointed
geaeral manager in British Columbia.  The sharcholders will be asked to confirm the
allotment to Mr. Charles Kingsley Milbourne of 1.300 fully-paid shares as nominece
of the Dominion Mining Devclopment Agency Company, Limited.

THE BABCOCK & WI
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BABCOCK & WILCOX, LimiTED,
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LCOX

WATER TUBE

STEAM. ..
BOILER. .

was first patented by Stephen Wilcoy, in
1856. Nearly 2,000,000 H.P. now
in use. Has no cqual for MINES,
RAILWAY, SMELTERS, ELECTRIC
LIGHTING or other power purposes.

Iarge book “StEAM” sent free on

application.

ENGINEERS
AND BUILDERS.

Head Office for Canada: 202 ST. JAMES STREET, MONTREAL.

The ORIGINAL and ONLY
SENUIRE WAIR Belt

LANCASHIRE PATENT HAIR BELTING

Is specially adapted te
EXPOSED situatiens.

‘“‘GENUINE OAK"™ Tanned Leather Belting.

D. K. MCLAREN - - -
OTTAWA.

TORONTO.

MANUFACTURER AND MILL FURNISHER
MONTREAL.
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WANTED

first class Mining Foreman, who has had experi-
ence in Galena, /nu and Silver Mining.,  Send
references and rate of wages expected to

P. W. RESSEMAN,
31 Central Chambers, Ottawa, Ont.

Thomas D. Green, B.Sc.

CIVIL AND MINING ENCINEER and
DOMINION LAND SURVEYOR

{Employcd seventeen years by Dominion Governmenl.)

Accurate Surveys and Reports made of
Mining Properties.

DAWSON, N.W.T.

WANTED

A thoroughly competent Mining Engincer to take up the manage:
ment of a copper mine abroad.  Must have had experience in the
management of mines, and particularly in the working of low grade
ores of a somewhat similar character to those worked at Tharsis and
Rio Tinto. A large salary will be paid to a weally competent and
L\pt.nulccd mining engineet.  Apply by letter to “Corvmsia™ ¢ 0
Street & Co., 30 Cornhill, 1. ondon, England.

A. W. STEVENSON

CHARTERED
ACCOUNTANT

MINING AND INVESTMENT BROKER.
...HOHTREAI.

SANK OF TORONTO
CHMANBERS

F. H MASON

Fellow of the ¢ hemical Socicty, London

Late Chiemist and Assayer 10 the Newbery
Vautin Hatents Golt Fatracuon Co , Limited.

Consulting Mefallurgist and Chemist
) Analytical Chemist and Assayer

Chemical and Metallurgical 1'rocesses investigated.,
Metallurgical Plasts designed.

Specialty-—-Refractory Ores, Concentrates & Tailings

LABORATORY, QUEEN BUILDINE,
Malifax, N.8.

A. H. HOLDICH

REVELSTOKE, B.C.

ANALYTICAL OCHEMIST AND ASSAYER.

FROM ROYAL SCHOOL OF MINES,
LONDON.

——

Seven years at Morfa \Works, Swansea; seventeen
years thef Chemist to Wigan Coal and Iron Company,
¥ ingland, is now prepared to undertake every descrip.
tion of Analyscs or Assays.

PIPE TOOL HEADQUARTERS

OSTER STOCKS do not bruise it out.
AND DIES.

The OSTER TOOLS cut the thread, they

VULCAN. smso'y PIPE WRENCHES

and WESCOTT..

SOLID DIE PLATES AND PIPE GUTTERS.
THE FAIRBANKS COMPANY

We will make good
every imperfect tool which may be returned to us.

749 CRAIG ST.,

MONTREAL.

llllllllll
l‘ ’I‘I-l‘lll

l. [ R -‘

. ’- A

Mention this Paper,

NMiners’ Candlesticks

DOUBLE CRIMPED.

ARE SPECIALTIES WITH US.

THE LUDLOW-SAYLOR WIRE CO., ST. LOUIS, MO.

Write for Catalognue.

INING WIRE CLOTH

Coal Sereen Wobs._'
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MINING ENGINEER WANTED.
An experienced Mining Engineer. Steady employment for Ontario or
British Columbia mining. ~ Address with references

JOHN A. MOODY,

Broker for THE BALTIMORE COPPER AND GOLD MINING CO., Limited
THE BORNITE MINING AND MILLING CO., Limited.

LONDON, ONT.

AND

ENGINEERING : :
 INSTRUMENTS, & .

i : MINING TRANSITS.
R S SRt

Complete Line of Engineers
Instruments and Supplies.
Reasonable Prices. SEND
FOR CATALOGUE........

Heam & Hamison

NOTRE DAME ST,
MONTREAL, QUE.

IMPULSE WATER WHEELS . .
STEAM AND POWER PUMPS .
GAS AND GASOLINE ENGINES
ELECTRIC LIGHT ENGINES . .
MILL ENGINES . . . . . ..
BOILERS . . . . .

e SMART-EBY MACHINE CO. umiren

191 Barton St. East,
Hamilton,
Ont.

Correspondence Solicited. —==

CITY AGENTS WANTED

RONALD HARRIS, J. EDWARDS LECKIE,
- C.&ME. - B.Sc. C. & M.E.

HARRIS & LECKIE

MINING
ENGINEERS

GREENWOOD, B.C.

Box 79

Hints on Amalgamation

AND THE

General Care of Gold Mills

By W. J. ADAMS.

ILLUSTRATED.

A Practical Book for Practical Men, i

SHOULD BE IN THE HANDS OF EI'ERY
MINING MAN AND METALLURGIST.

All previous works on gold metallurgy have devoted
most atttention to the theorles, mechanics, chemistry
and history of gold miiling. This book tells

WHAT TO DO AND HOW TO DO IT.

It is not based on laboratory tests,but on the Practical
Results obtained by the author in an experlence of Omer
Twenty Years, and tells how best to employ that which is
alre?éiy jor use, not in any one locality, but all over the
world.

The articles from which this book is compiled first
appeared in our columns, where they secured widespread
interest. We have undertaken its pubiication at the
suggestion of prominent men In the mining world who
wished to have the valuable information therein con-
tained in more permanent form.

CLOTH BOUND, $1.50

MoDeERN MACHINERY PUBLISHING GO,

218 LA SALLE STREET
CHICAGO, U.S.A.

ANOTHER ‘*HINT ON AMALCAMATION.”

Mr. Mine Manager :—You are interested in
having modern machiunery throughout your
plant; so are we. Let us amalgamate; you

furnish the dollar and we’ll farnish the Modern
Machinery,

Michigan College of Mines.

STATE TECHNICAL SCHOOL. Practical work. Particular attention to
practical men who wish to study Special Subjects. Elective System. College
year, 45 weeks. Tuition for residents $25, non-residents $150. Instruction in
Mathematics, Physics, Chemistry, Assaying, Metailurgy, Drawing, Ore Dressing,
Mineralogy, Petrography, Geology ; Mechanical, Electrical, Civil and Mining Engi-
neering, etc. Summer work in Metal and Wood Working, Stamp Mill, Surveying,
Testing of Materials, Steam Engineering and Field Geology. For catalogues giving

occupation of graduates, address
MRS. F. H. S8COTT, Sec'y,
Houghton, Mich.

The Mining Journal

RAILWAY AND COMMERCIAL GAZETTE
ESTABLISHED 1835.

THE MINING JOURNAL circulates all over the world amongst
Miners, Engineers, Manufacturers, and Capitalists.

THE MINING JOURNAL offers unusual advantages for Advertising
Sales of Mineral Properties, Machinery, Commercial Notices, Inven-
tions, and all articles for the use of those engaged in Mining, Engineer-
ing, and Mechanical work. '

THE MINING JOURNAL was established more than 65 years ago,.
and still maintains its position as the leading organ of the world’s Press
devoted to mining and its allied interests.

Annual subscription, including postage, £1.8s.

Advertisements 1 inch, single column, $1 per insertion.

46, QUEEN VICTORIA STREET

LONDON, ENGLAND.

Ottawa Powder @ompany, Ltd.

LE R R E XX EESS

 ESTABLISHED 1891. _

: PR Y T

MANUFACTURERS OF DYNAMITE AND TRIOLINE.

Dealers in Sa.fety. Fuse, Platinum Fuses, Detonators, and all Blasting
Supplies. All Orders Promptly Attended to Under Guarantee of
Excellence. 4

i

CENTRAL OFFICE:
CENTRAL CHAMBERS, OTTAWA, ONT.
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WALKER BROTHERS

ENGINEERS AND IRONFOUNDERS
PATENT AIR-COMPRESSING ENGINES, GAS-COMPRESSING ENGINES axp VENTILATING FANS

FISHER & WALKER’S PATENT FRICTION CLUTCHES, UNDERGROUND HAULAGE and GENERAL MINING MACHINERY.

<R sam—
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WALKERS’ PATENT AIR-COMPRESSING ENGINES

#ingle or Comp a st Cylinders with Corliss or Slide Valves, Air Cylinders arranged for the “Single” or “Two Stage’* system of compression, the latter
having an Intermediate Cooling Apparatus. [Engines constructed elther with trunk frames or box girder plstes.}
The sytem of compressing air by STAGES effects a great esonomy in power and fuel, with a con- WALKER BROTHERS have had thirty years’ experience in the design and construc-

siderable reduction of temperature in the compressed air. The air is first compressed in the Low tion of air and gas compressing machinery, and their attention has been constantly given to perfect-
Pressure Cylinder, then its temperature is reduced in the Intermediate Cooler, and afterwards it is ing the details.

again compressed in the High Pressure Cylinder. The Air Valves, as at present made (to their latest patents), are an immense improvement upon
WALKER BROTHERS have supplied a large number of compressors on this principl those supplied twenty years ago.

for Mining and other purposes, with the most satisfactory results. Nearly all they at present con- The aggregate Power of the Compressors at work, about 550 in number, exceeds 250,000 Indi-
struct are on the stage system, both for Mining and Colliery purposes. cated H P.

The latest form of their patent Valves, which is a great improvement on the earlier types, affords WALKER BROTHERS have re-modelled over 100 Air-Compressing Engines originally
special advantages for compressing air, or gas, by the stage system, constructed by other Engineering Firms,

———=THE BLACKWALL TUNNEL=——=

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

Messrs. 5. 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 :—

§. PEARSON & SON, CoNTRACTORS. BLACKWALL TUNNEL WoRrks, EasT GrEENWICH, S.E.
Mgzssks. WALKER BROTHERS, PAGEFIELD IRONWORKS, WIGAN, May roth, 1897.

DEeAr Sirs,—We are pleased to cor.firm what we told you verbally the other day, viz: that we consider the Air Cylinders and Valves of your Compressors to be the best for such
work as we have been carrying out on the above Contract.

One of your Engines ran for almost a year without stopping, and it gives us great pleasure to thus testify to the good qualities of the plant which
we purchased from you, 1 ¥ We are,p Dear Sirs, Yours faitbfully.  (Signed) pro S, PEARSON & SO%, E. W. Morr.

PAGEFIELD IRON WoORKSs, WIGAN, ENG.

R " FRANCIS T. PEACOCK, M.E., 204 St. James St., Montreal
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MINING INVESTORS
MINING ENGINEERS
MINE MANAGERS...

...NINTH ANNUAL ISSUE...

THE CANADIAN MINING MANUAL

AND MINING COMPANIES YEAR BOOK

A Complete and Handily Arranged Work of Reference to the
Mining and Smelting Companies of the Dominion . . .

ENDORSED BY THE MINING PROFESSION

Miﬁ%%%}%%%?ﬁ%%%}

Mr. S. M. ROBINS, Superintendent,
New Vancouver Coal Mining & Land Co., Nanaimo.

sele e

I take this opportunity of again expressing my appreciation
of your carefully prepared and valuable work. Ireally do not know
what we should do without it now, for one at once turns instinct-
ively to it when seeking mining ifformation of all kinds In
addition to the four copies ordered on enclosed slip, please for-
ward one copy to the Secretary of the Company in London.

Skt
Dr. C. M. PERCY, Wigan, England.

T 0eetselsetlele!

Sese et e e Gelie i eties

€0 With this valuable book my readers are well in touch, and I
X5 need only repeat here what I have more than once written in this 393003 9039539538¢38 538
P : .

28 Journal, that for interesting and valuable information on Canadian A Work for the

Read |St JUI YL mineral industries and resources, it could hardly be excelled. No MINE MANAGER,
y y- e person can know industrial Canada without it ; any one may under- MINING ENGINEER,
P . : 3ot stand industrial Canada with it. METALLURGIST,
INVESTOR and
rice, $4.00 Sttt MANUFACTURER.

28

Jelsel e le3el e Belie e 0! THE JAMESMCOO::]ER MANUFACTURING CO. Limited,
ontreal.

T The MANUAL is the most useful book in our office.

0

o0 SAotat

LK JAMES MACBETH & CO., New York.

e We appreciate the MaNuaL very highly. It is just what we

e want, and we would consider it cheap at ten times the amount.

3K FX Y

§ THE INTERCOLONIAL COAL CO., Westville, N.S.

4.
\/

We are very much pleased with the MANUAL, and find it very
useful for reference.

935%

9
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Orders for Copies and Advertising Space should be addressed

THE CANADIAN MINING REVIEW,

OTTAWA, ONT.
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Chemical and <=

8ATYTERSEP.

Assay Apparatus\~-/ -

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.

THE HATULTON-MERRITT PROSPECTOR’S OUTFITS. . ...

For PIPE, SQUARE and HEXAGON
NUTS, STEEL BOLTS, &c.

Becker’s Balances and Weights. DRUP FORGED GAST STEEL. 0". TEMPEHED.
Battersea Crucibles and Muffles.
Hoskins’ Gasoline Furnaces. ‘ \'Aws w“ch GAN BE F"-ED-
Kavaher’s Bohemian Glassware. .
Munktell’s Swedish Filters. ee0
OUR 1897 CATALOCUE ON APPLICATION - 10 in. takes Pipe 1% to 34 in. - $1.00 each.
14 (X3 (X3 % [ I% (X3 - - I-SO (X3
Jloyman, Sons & Qompany .« e e«
380, 382, 384, and 386 ST. PAUL STREET, 24 “ I 2l ¢ - - 300 ¢
MONTREAL. 00 e

Mining Engineer Wanted.  Aikenhead Hardware Co.,

An experienced Mining Engineer, to report upon A
mineral claims in the Lake of the Woods District. "TORONTO.

Address with references to W. A. MarsH, Quebec, Can. CANADA'S LEADING TOOL HOUSE.

MILL AND MINING MACHINERY.

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. FLEGK, - Vulcan Iron Works, - OTTAWA.

THE SWANSEA FORGING CO.

Successors to ONTARIO BOLT CO. LIMITED.

—MANUFACTURERS OF—

. 000000000
€ Track Bolts and Nuts— i
i Bridge and Roof Rods--Drift Bolts— !
Wrot and Cast Washers—

Square and Hexagon Nuts—

Railroad and Contractors Supplies.

000000000000000000000000000000000

Carriage, Machine, low and Special Bolts.
Bridge and Boiler Rivets.
Drop ¥orgi gs all kinds. Carriage Hardware.

WORKS AND HEAD OFFICE, SWANSEA NEAR TORONTO, CAN.
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Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.
TRAINS DAILY

6 And Sunday Train Both Directions6

EXCEPT SUNDAY
PULLMAN BUFFET PARLOR CARS

Locomotives

Close Connections at Montreal with Trains for

(Quebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston

And all NEW ENGLAND POINTS
.nruugh Buffet Wagner Sleepers between- Ottawa and New York,

i e checked to all points and passed by custcms in transit.
For tickets, time tables and information, apply to nearest ticket
agent of this company or connecting lmes‘
E.J. CHAMBERLIN, E. WALSH,
General Manager. An. Gen. Passenger Agt,

C.J. SMITH, Gen. Traffic Manager.

@%%%mmm%ﬂ&mﬁ%

JEFFREY...

Locomotives, Screens
Coal Cutters, Drills
Tipples, Elevators, are
LEADERS

Send for
Catalogue

§
%
THE JEFFREY MFG. CO. §

Columbus, O.

The McCully|
Rock and Ore Grusher....

Central Shaft with Crusher-Head supported from top
instead of at lower end.

GUARANTEED to do more work with one-half less powet than any other Crusher
now known,

Received two awards at the World’s Columbian Exposition at Chicago, Medal and Diplomas.
The only awards given for this type of Crusher.

Also received an award and medal at the ¢ Mid-Winter Fair,” San Francisco, Cal.

Send for Catalogue or further information to

Waterous,

BRANTFORD, CANAD/
Canad!af__Manufacturen of the McCully Rock Crusher

Patented In
Canada and United States.

t CONVEYORS

1 FOR HANDLING MATERLLL OF ALL KDIDS.

b

RS.

Porlong and
short distance
conveying.

THE JEFFREY MFG. CO.
Columbus, Ohlo.

WIRE CABLE
CONVEYO

41 DEY STREET,
NEW YORK.

Send for Catalogue.

RELIABILITY

Makes the worth in Epvy’s
MATCHES — seeing our name
on the box begets confidence.
Lots of other make; where
you get more wood for your
money — many imitations
too, put up “like Eppy’s,”
but they are very different
in use,

This name guarantees
the quality.

The E. B. EDDY (0. Ltd.

HULL, CANADA,
00000000008
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%E*\%ARECORD S.& ‘— “ETT 50”@’[

OUR "CROWN BRAND FUSE | ROWN BRA’VD
USED IN ALL CLIMATES AND A

HAS NEVER CAUSED THE LOSS
OF ASINGLE LIFE SINCE OUR WORKS
WERE FIRST ESTABLISHED MORE 8
THAN A CENTURY AGO.

—= ENGLAND b
STOCKS*HELD IN CANADA BY

ONTARIO Powper WoRKS
KINGSTON ONT.

Rice Lewis'a SoN, L=
TORONTO? ONT

“wes.. DYNAMITE AND EXPLOSIVES “eonee

. Manufacturers and Dealers in . . .

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, ac.
s, ONTARID POWDER WORKS ™ “™"%imersy o ont.

HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.
Office: 103 St. Francois Xavier St., Montreal.

Branch Offices and Magazines at all Chief Distributing Points in Canada.

Electric Blasting Apparatus.

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

Blasting Machines.

The strongest and most powerful machines ever made for Electric Blastmg

They are especially adapted for submarine blasting, large railroad quarrying, |

and mining works,

Victor Blasting Machine.
Fires 5 to 8 holes ; weighs 15 lbs., adapted for prospecting, etc.
= =" Insulated Wires and Tapes, Blasting Caps, Fuse, Etc. <

maneircavrec JAMES MACBETH & CO., 128 Maiden Lane, New York, U.S.A, D aoR
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MANUFACTURERS OF

Steam Pumps, Pumping Engines and Hydraulic Machinery.

General Agents for Canada, DRUMMOND, McCALL & CO., Montreal,
Local Agent F. R. MENDENIIALL, Rossland, B. C.

Pumps Kept in Stock at Montreal and Rossland.

MONTREAL...
PIPE FOUNDRY CO.

LIMITED,

PIPES

OOOOOOOOOOO

..................

CAST IRON
WATER AND GAS

OFFICES .

Canapa LiFe BuiLbinG
MONTREAL.

WORKS: LACHINE, QUE.

PRICES ON APPLICATION.

The Muntreal Car Wheel Go,

AAAAAAAAAAAAAAA

.. CHILLED ..

LACHINE, CANADA LIFE

WHEELS ™

For Railroad, Electric Car, Street Railway and
Lumber Truck Service, Etc.

THOMAS J. DRUMMOND, General Manager.

MoONTREAL.

CANADA IRON FURNACE CO. Limited

AAAAAAA

CHARCOAL PIC, IRON

Brand:
“C.1I.F.”
Three Rivers.

RRRRRR

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Canada Life Building

uuuuuuuu
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GEO. E. DRUMMOND, Managing Director an

MVMIONTIRIEAIL.

d Treasuver.
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THE DOMINION WIRE ROPE C0. Limreo

MONTREAL, CAN.

& .A

Manufacturers of ¢ LAN G,S »

e =

FOR COLLIERY AND GENERAL
MINING PURPOSES.

i ncover, B.C.
BRANCH OFFICES: pancouver, &

PATENT WI

Winnipeg, Man.
Toronto, Ont.

E ROPES

3 - i iy .
T, —— = .

ALSO BEST STEEL WIRE ROPES

FOR ALL PURPOSES.

Ottawa, Ont.
Halifax, N.S.

CATALOGUE ON
APPLICATION. ;

THE COST OF STEAM

To decide which type of boiler will produce steam
at the lowest cost, it is necessary to consider the cost
of the boiler, the evaporation of water per pound of
fuel and the expense of keeping the boiler in working
order.

Compare our boiler, the ‘“ Mumford Improved,”
with a water tube boiler and it will be found that ours
has the advantage in all these points.

Cost.—Our boiler costs less on account of its
simpler construction.

Robb Engineering Co.

Evaporation.—Our boiler is internally fired
and therefore more heat is absorbed by the water.
The water circulation, an important factor in evapor-
ation, is similar to and probably more rapid than that
of a water tube boiler. Tests made by disinterested
parties with the same coal resulted in favor of our
boiler.

Expense.—The furnace of a water tube boiler
requires relining with firebrick frequently, a large item
of expense which is not required with our boiler,

Limited, Amherst, N.S.

FRASER & CHALMERS

CHICAGO, ILI., U.S..A.

Mining
Machipery,
Stamp Mills,
Smelters,

Rock Crushers,
Riedler Pumps
and

Air Compressors

-0-0-0-0-0-0

Hoisting Engines
Frue Vanners,
Sederbohm, |
Adams and
Wood Boilers,
Corliss Engines,

Concentrating
Machinery.

have the best manufacturing facilities for making anything in the
Perforated Metal line, Placer Grizzlys with Taper Holes, Stamp

Mill Screens, Trommels, Coal Screens, &c. Screen Samples on Request

i teag, "



