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gfi WHY are some mines using hand drills when a power machine J3{ TORONTO, ONT. %E
i{:é will save them the labor of 6 to 10 men. % 88 York Street. %
¢ WHY do other people use steam for running drills when a large 3¢ yaLiFax, ,\;: 50%
§ saving can be made by using compressed air. % H. H. Fuller, §
%¢ WHY are old type and un-economical compressors in use when . Agent. %2
%ﬁé a saving of 15 p.c. or more can be obtained by modern plant % RAT PORTAGE, ONT. %
3¢ WHY not write for information and data to any of the branch 3¢ a-J. I?;Z;,t 38¢
st offices of 3¢ — R
904 ¢ ROSSLAND, B.C. 3¢
%j?:é §€§ F. R. Mendenhal, {éz
= CANADIAN RAND DRILL CO.  MONTREAL. e 2
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ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUPACTURED BY

%= THE GUTTA PERCHA AND RUBBER MFG. CO. OF TORONTO, -}

ofrice 618 63 FRONT ST WEST TORONTO FACTORIES AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clothing & Bools

INGERSOLL-SERGEANT

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

Stone Channelling Machines, Coal Mining Machines, and Complete
Plants of Mining Tunnellmg and Quarrvmg Machinery.

JAMES COOPER MAN'F'G CO. Limited

299 ST. JAMES STREET, MONTREAL.
BRANCH OFFICES: ROSSLAND, B.C. RAT PORTAGE, ON1  HALIFAX, N.S.




P THE NEW

AUTo -POSITIVE = =
| INJEGTOR

Specially Designed for High Pressures and Hot Water Supply.

o

By a new method of construction, this Injector, at any boiler pressure, establishes a current against atmospheric pressure only,
thns being able to accomplish

. . MARVELLOUS RESULTS..

Write for full description of construction and operation: and whenever in need of anything in steam supplies remember
the “ PENBERTHY” Trade Mark (shown above) guarantees the Dest possible quality.

PENBERTHY INJECTOR COM PANY

. 131 SEVENTH STREET, Branch Factory:
DETROIT, MICH. WINDSOR, CANADA.

LARGEST INJECTOR MANUFACTURERS IN THE WORLD.

Mining, Milling & Smelting Machinery

(old Mining Machmery with Latest Improvements.

(UxpER LICENSE FrOM THE K P. Arnis CoMpaxy, MILWAUKEE.)

Stamp Mills, Crushers, Rolls, Jigs, Concentrators, Hoisting Engines,
Steam Pumps, Engines, Boilers, Shoes, Dies, Water Wheels, &c.

THE WM HAMILTON MANUFACTURING CO. Limited

HEAD OFFICE AND WORKS.:
Branch Office:

VANCOUVER B.C. PETERBOROUGH, ONT.
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Nova Scotia Steel Co. Ltd.

MANUFACTURERS OF

= Fammered and Rolled Steel for Mhining Purposes.»~

Pit Rails, Tec Rails, Edge Rails, Fish Plates, Bevelled Stee! | A FULL STOCK OF MILD FLAT, RITEV-
Screen Bars, Forged Steel Stamper Shoes and Dies, Blued = ROUND and ANGLE STEELS ALWAYS ON
Machinery Steel 346’ to 31’ Diameter, Steel Tub Axles Cut to } HAND.s##SPECIAL ATTENTION PAID TO
ceogthy Crow Bar Stecl, Wedge Stecl, Hammer Sted, Pick | oy p DS REQUIREMENT'S. o666t 0 8 5 6ot 808

Steel, Draw Bar Steel, Forgings of a|] kinds, Bright Compressed |
Shafting 36’ to 5" true to .o, part of One Inch.p bttt St CORRESPONDENCE SOLICITED. st st ot ot

Works and Office: NEW GLASGOW, N. S.

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

ALWAYS CARRIED IN STOCK.

N L. ()5, TIPPETS, BOSSES, ROLL

SHUIES A@I]I[S "‘“':‘:M = PR L, CHISHER PLTES,
. JAMES HUTTON & CO.

Agents for Canada. J— MONTR |

Adamantine Shoes and Dies and Chrome Cast Steel,

CAMS, 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 of North and South America. Guaranteed to prove
“\H‘ better and cheaper than any others. Orders solicited subject to above conditions. When ordering send sketch with exact dimensions.
staup snoee.  Send for Illustrated Catalogue to

CHROME STEEL WORKS, G
S - BROOKLYN, N. Y, U. S. A

C. P. HAUGHIAN, President. F. E. CANDA, Vice-President. C. J. CANDA, Secretary. J. G. DUNSCOMB, Treasuror.

B AG s Ashestos, OFés:;minerals, &,

Send to us for Samples and Prices.

Every quality and size in stock .
We now supply most of theb' Mixllling Com- s . “ t . f h : t . l
ould md it o sheir advantage to o0 - OPSCIally Strong sewing lor heavy materials.
Lowest prices compatible with good work .

The Canada Jute Company, Ltd:

17, 19, and 21 ST. TMMARTIN STREET, MONTREAL.
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HERCULES . . []||_ MAJESTIC ..

CYLINDER, and ENCINE,

Are not the Lowest Priced, but they are Incomparably the BEST VALUE.

Petrolea, London, Toronto, Hamilton, Brantford,

Peterborough, Windsor, Quebec, Kingston, Montreal,

Moncton, N.B., Halifax, N.S., St. John, N.B., Win-
1 I nipeg, Vancouver.

ELECTRIC BLASTING APPARATUS

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 5o 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 Blasting. They are
especially adapted for submarine blasting, large railroad quarrying, and mining works,

VICTOR BLASTING MACHINE.

No. 1 fires § to 8 holes; weighs only 15 lbs, adapted for prospecting, stump blasting, well
sinking, etc.

eading and Connecting Wire, Battery Testers, Insulating Tape, Blasting Caps, Etc.

cnp von e MATAPTSE® JAMES MACBETH & CO., 128 Maiden Lane, New York City.

FRIED KRUPP,
'GRUSONWERK,

WV|V|7AVGDEEURG-BUCKA%J, (GERIV:A,NY') o
_ ENGINEERING WORKS, IRON AND STEEL FOUNDRY.

MINING and MILLING MACHINERY.

Gruson Rock and Ore Crushers of
specially strong construction.

ROLLER MILLS, STAMP BATTERIES,

CHROME STEEL SHOES AND DIES.
Ball Mills, with a continuous feed
and discharge, improved system for
reducing ores to any degree of fineness

MORE THAN 1,100 AT WORK.

Amalgamating Apparatus, Hydraulic
Classifiers, Jig Machines, Round
Buddles, Improved Rotary Tables,
Improved Percussion Tables, Sweep-
ing Tavles; Amalgam Cleaners.
Amalgam-Distilling and Gold Smelt-
ing Furnaces, etc.

Iruro Founory &

LYNACHINEC®
[ ngireers
[JoilerMakers

and Founders
TRURO

7 N
ACHINERY TS

! =z LATEST
£ (OMPLETE CONCENTRATION PLMTS. ... | Winnine Encines LIRS
CYANIDE PLANT.

T e || SPe calZAixture.Shoes éDies
o DR w comeanv, | | WiththeesTRECIRD < WERLD

CANADA: 38 St. Francois Xavier St., o . '
MONTREAL. Wcarmg q.uall,ty- une,urpassed
: -]
For the United States: THOS. PRO ON 1
Fg: t:I!Eex,ilcoe: Oﬁ:l:: Tecnlca de las stafn'%ns&des Fri’e(xf? ?:(;leg,t rﬁests,el:e;v 33232 @?&&W %M Mﬂ &E% °
Krupp Grusonwerk, Magdeburg-Buckau, Apartado 349, Mexico. For South .
Africa: United Engineering Company, Ltd., P. O. Box 399, Johannesburg, S. A. R.

MI C B O.I..l. . .R C OVERIN GS Tested by Mechanical Experts of the Canadian Pacific Ry. Co., Grand Trunk
l \7 p] . Ry. Co., Michigan Central Ry. Co. Boiler Inspection and Insurance Co.,
N P S — and proved to be the BEST OF ALL NON-CONDUCTORS.

lﬁl‘Stdam Users should see th; New Mica Boﬂ-(arand Pipe Covering, It is Flexible, Durable and a Non-Conductor of Heat,
B ot o rials, Prices, THE MICA BOILER COVERING COMPANY, Limited, 3 JORDAN STREET, TORONTO, ONT,
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THE ROYAL ELECTRIC COMPANY

MONTREAL—Western Office: TORONTO.

MANUFACTURERS OF

ELEGTRIGAL MAGHINERY w APPARATUS

iFOR

MINING AND TRANSMISSION OF POWER.

g

OUR S. K. C. TWO PHASE SYSTEM

RENDERS DISTANT WATER POWERS AVAILABLE FOR ALL KINDS OF MINING WORK.

TRAMWAYS COMPRESSORS
HOISTS FANS
LOCOMOTIVES STAMPS
PUMPS DRILLS

WRITE US YOUR REQUIREMENTS AND WE WILL FURNISH YOU WITH ESTIMATES AND PLANS
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JIAMOND DRILLS o

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 has just ordered 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.
ROSSLAND, B. C.
SPOKANE, WASH.

CONTRACTORS FOR PROSPECTING MINERAL LANDS WITH THE DiaMOND DRILL.

SULLIVAN MACHINERY COT1PANY,

54 North Clinton Street,
CHICAGO, ILL.

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.

“ THE S, DESSAU COMPANY,

37 Maiden Lane, New York City.
IMPORTERS OF

CARON (Black Diamonds) for Diamond Deills

And all Mechanical Purposes.

Brazilian and African Bortz.
BEST QUALITY AT LOWEST PRICES.

Y .9 b

(3
b
S

character of every stratum.

DELVER ' Diamond Drill.
HOLE, 2,500 rT DEEP.
CORE, 2 IN. DIAMETER.

&Extract cOres showing the nature of all formations pene-

— trated, and furnishing a sample for assaying.
They are the only Drills which indicate the exact thickness and

.... FIFTEEN STYLES AND SIZES....

Adapted to All Requirmnts.
EEX XXX

Manufactured Exclusively by .. ..

M. C. BULLOCK MFG. CO.

\ N
INGEN
‘“BRAVO ' Hand Power Drill.

HOLE, 380 rT. DEEP.
CORE, 1 3-16 IN. DIAMETER.

177 W. LAKE STREET, CHICAGO, U.S. A.

LR R R X E X EX R

Ottawa Powder Company, Lid. € cuces oo

*oK KKK KKK XK

JANUPACTURERS OF DYNAMITE AND TRIOLINE.

Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting

Supplies. All Orders Promptly Attended to Under Guarantee of
Excellence.

#

CENTRAL OFFICE:
CENTRAL CHAMBERS, OTTAWA, ONT.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. / I ‘O RO D I / I \O A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels Dynamite Fuse

Wire Rope anda Cables Powder Bar Iron

Chain Detonators Steel
DRILL STEEL in long and short lengths.

HARDWARE, STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.

i WIRE CLOTH wooee
gl =22+ MINING PURPOSES.

MANUFACTURED George B Meadows 128 KING STREET, WEST,
Lo— BY . ° 9 TORONTO, ONTARIO.

Iron and Steel Structures for Collieries,

Metal Mines and Smelting Works.

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

A LAKRGE ST R o

ROLLED STEEL BEAMS. JOISTS, GIRDERS, CHRNNELS, ANGLES,TEES, Z BARS AND PLATES

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

DominiOn Bridge QOOQ Ltdo’ ll“:(l):]l}lr;tgll:(‘)?l(\ls, P.Q.

OFfFICE, 330 MARKET ST —SAN FRANCISCO, CAL.—WORKS, 332 BAY ST.

CALIFORNIA WIRE WORKS,

SIMPLICITY, OR the economical transportation of §

material over rugged Countries. Ore,
DUR.‘\B'L”—Y Coal, Sand, Fuel, Sugar Cane, Etc., Etc.
Satisfaction and Economy Guaranteed. 200 Lines in Operation.
Spans 200 to 2000 feet. Send for Illustrated Pamphlet.

Mechanical loader by which one man can load 25 tons per hour
of ore.

Address e

CALIFORNIA WIRE WORKS,

ESTABLISHED 1852.

330 Market Street, SAN FRANCISCO, CAL., U. 5. A. I

HALLIDIE ROPEWAY.
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THE COLORADO IRON WORKS CO.

DENVER, COLORADO, U.S.A.
ENGINEERS AND MANUFACTURERS

SILVER-LEAD, COPPER
AND PYRITIC
SMELTING FURNACES

and...

CYANIDE and
CHLORINATION
PROCESS PLANTS
CRUSHING ROLLS

FURNACE EQUIPMENTS VANNERS
PERFECTION

ROASTING FURNACES

] CONCENTRATORS
and... ORE FEEDERS
ORE DRYERS FORGED STEEL
STAMP M"-Ls i : THE FINLAYSON TRAMWAY on property of The E SHOES AND DlEs
DRY CRUSH|NG MILLS : Noble Five Con. M. & M. Co., Sandon, B.C. : Etc Etc Etc

sesosee The Finlayson Patent Wire Rope Tramway

The latest and best aerial Tramway ever introduced. Its automatic features, economy of operation, large capacity, etc., etc.,
place it far ahead of all other makes. Send for specxal descriptive pamphlet.

RIBLET & PORTER, REPRESENTATIVES FOR BRITISH COLUMBIA, SPOKANE, WASH.

MILL AND MINING MACHINERY.

: Shafting, Pulleys, Gearing, Hangers, Boilers, Engines, Steam Pumps, Chilled Car Wheels and
. Car Castings. Brass and Iron Castings of Every Description. Light and Heavy Forgings.

ALEX. FLEGK, - Vulcan Iron Works,- OTTAWA.
HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

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

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

MACHINERY DEPOT.

A. R. WILLIAMS & QO.

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.
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BY THE USE OF...

MINERAL WOOL

ECTIONAL...
COVERINGS

FOR STEAM PIPES, BOILER, ETC.
A large saving in Fuel is made. Radiation and Condensation prevented.  Steam carried long distances without loss of power,

Eureka Mineral Wool & Asbestos Co.

14 Bay Street
..TORONTO

F. B. POLSON

J. B. MILLER

POLSON TRON WORKS

TORONTO, ONT.
THE BEST EQUIPPED BOILER AND ENGINE WORKS IN CANADA

Rock and

Hoisting Engines
Steel Boilers . .

Mine Pumps . .

Ore Breakers . .

GET OUR PRICES BEFORE ORDERING

STEAM YACHTS AND LAUNCHES

The Brown Automatic Engine

ESPLANADE FOOT OF SHERBOURNE ST. TO RONTO.

School of Practical Science, Toronto

ESTABLISHED 1878.
AFFILIATED TO THE UNIVERSITY OF TORONTO.

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

1—CIVIL ENGINEERING

2—MINING ENGINEERING

3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE

5—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
2—ASSAYING

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

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

FOR FULL INFORMATION SEE OCALENDAR.

L. B. STEWART, Secretary.
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CANADIAN® GENERAL ELECTRIC COMPANY, Ltd.

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 @ Granville Street - - - - - VANCOUVER
NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

10 H.P. INDUCTION MOTOR.

IN DUCTION MOTORS

SPECIALLY ADAPTED FOR DRIVING

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

1F Send for lllustrated Catalogues of Electric Mining Apparatus.
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PROVINCE OF BRITISH COLUMBIA.

bold, Silver, Lead, Copper, Coal, Coke,

Bil, Iron, Mercury, Platinum, Etc., Et.

THE MINES OF BRITISH COLUMBIA
HAVE PRODUCED OVER $112000,000.

AMOUNT AND VALUE OF MATERIALS PRODUCED 18¢6 AND 1897.

896. : f

Customary 1896 1897 !
Measures. * T
Quantity, Value. Quantity. Value.

} N

i Gold, Placer .................... Oz. ........ 27,201 | § 544,026 25,676 $ 513,520
Y Quartz .. Oz.......... 62,259 1,244,180 106,141 2,122,820
| Silver ... Oz.......... 3,135,343 2,100,689 5,472,971 3,272,836
Copger .......................... Lbs. ........ 3,818,556 190,926 5,325,180 266,258
i Lead ... ...l Lbs. ........ 24,199,977 721,384 38,841,135 1,390,517
PCoal Lo Tons........ 894,882 2,688,666 882,854 2,648,562
i Coke ...... e Tons........ 615 3,075 17,832 89,155
i Other materials............... . ] oot e, 15,000 |oeeenninenn... 151,600
‘ | $7,507,946 $10,455,268

Production for 1890, $2,608,608; for 1896, $7,146,425; for 1897, $10,452,268.

VYT YYD

GOLD.

Gold-bearing lodes are now being prospected in many parts of the pro-
vince, and at Rossland magnificent ore-chutes of very profitable gold-copper
ore are being mined and smelted, the Le Roi having paid to date, $725,000
in dividends, with a large and increasing amount of ore in sight as the work-
ings attain greater depth, while systematic development on other properties
is meeting with excellent results, mining having just fairly begun in this
camp. Little doubt can now be entertained that Rossland will become a
heavy producer of gold, and that excellent properties now only await suffi-
cient and abundant capital to become paying mines, to further aid in which
the facilities for cheaper transportation and smelting are being now supplied.
At NELsON and at FAIRVIEW, CAMP MCKINLEY, GREENWOOD, CENTRAL
and other camps in the southern part of Vale, important work is being done
on the quartz ledges there, several new mills being under erection.

Exploratory work is also in progress in EAST KOOTENAY and in LiLL-
O0OET, ALBERNI, and on the Gulf islands and along the coast line of the
mainland, as well as in other parts of the province.

In CARIBOO, several large undertakings, involving a large amount of
capital, are at work exploring both modern and ancient river channels, the
Cariboo Hydraulic Mining Co., on the Quesnelle river, proving, on develop-
ment, to have in a channel of the latter kind, a great gravel deposit of excep-
tional richness, while other parts of this district now offer every inducement
to capital.

Into CASSIAR, OMENICA, and the great area to the north, as well as
Cariboo, there now prommises to be a great exodus of explorers, incited by rich
diggings now being mined in the YUKON, as on the KLONDYKE, to the
north, and river and creeks long reported to be gold-bearing will now be
made accessible, and well tested.

SILVER-LEAD.

Despite the drop in the grice of silver, the SLOCAN mines are being much
more extensively worked, while the shipments of high grade ore are con-
stantly increasing, the higher price of lead more than compensating for the
lower silver values. The production for 1897 has much exceeded that of 1896,
as such mines as the ‘‘ Payne,” ‘‘ Ruth,” ‘‘ Whitewater "’ and other mines
increased their output.

At NELSON, the ““ Silver King '’ or Hall mines is shipping constantly a
large amount of silver-copper ore, and the LARDEAU, TROUT TAKE, ILLE-
CILLEWAET districts, on further exploration, promise to become rich districts.
In EAST KOOTENAY large bodies of silver-lead ore will be mined on comple-
tion of the railroads now under construction.

COPPER.

Copper is being produced to a limited extent at RosSLAND and NELSON,
but the large deposits of at present low-grade ore in the BOUNDARY CREEK
district will be fully tested when the railroad, now almost assured, is con-
structde. Prospecting is being done at KAMLOOPS, along the west coast of

the mainland and of Vancouver island, as well as at many other points, and
TEXADA is producing high grade bornite ore.

COAL AND COKE.

The large collieries on VANCOUVER ISLAND are producing about a
million tons of coal annually, and at CoMOX an excellent coke is now being
produced, much of which is shipped to the inland smelters. The great
deposits of coking coal in East Kootenay, at the CROw’s NEST Pass, are
now being opened, as the C P.R. is now being built to the Columbia river
to supply the great mining regions with cheap coal and coke.

SMELTERS AND RAILROADS.

The smelting industry is now beginning to assume large proportions, as
preparations are being made to treat the ores of this province witgin her own
borders, a most important factor in the increasing prosperity of this country,
entailing as it does, and will, the employment of much capital and many
men. The extension of the railroad systems to different partsis now in

rogress, and the next few years will see many parts in which the prospects
or good mining are excellent, made easy of access, while ores can be shipped
with facility to the smelting centres, where the assembling of the various
interfluxing ores will make possible the treatment of all British Columbia

ores at home.
CAPITAL.

Capital can now find here excellent and many opportunities for invest-
ment, if proper business care and the experience of qualified men are utilized,
as the values placed on mines and undeveloped properties have reached a

reasonable basis.
MINERAL LANDS.

Mineral lands are open to location to any person over eighteen years of
age, who has obtained a free miner’s certificate, and perfect titles to lode
claims can be easily secured after $500 worth of work has been done per
claim. A great extent of territory has yet to be prospected.

YUKON GOLD FIELDS.

As the KLONDYKE and other gold fields in the Yukon in British terri-
tory is reached mostly via British Columbia, all SupPLIES and OuT-FITS
obtained at VICTORIA, VANCOUVER, ASHCROFT, KAMLOOPS, etc., can be
taken in FREE OF Dury, which otherwise WiLr, HAVE To BE PaID if not
purchased in CANADA.

For information, Reports, Bulletins, etc., address
PROVINCIAL MINERALOGIST, The HON. JAMES BAKER,

Department of Mines, Minister of Iines,
VICTORIA, B.C. VICTORIA, B.C.
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PROVINGE OF NOVA SCOTIA.
Lieases for Mines of Gold, Silver, Goal, Iron, Copper, Lead, Tin

—AIND——

PRECIOUS STONES.

TITLES GIVEN DIBECT FROM THE CROWN, ROYALTIES AND RENTALS MODERATE.

GOLD .AND SILVER.

Under the provisions of chap. 1, Acts of 1893, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for & term of twelve months. Mines of
Gold and Silver are laid off in areas of 150 by 250 feet, any number of which up to one
hundred can be included in one License, provided that the length of the block does
wot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

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

Royalty on all the Gold they extract at the rate of two per cent. oa 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 each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to 1. Licenses are issued in the order of applicatiom
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 week
and twenty-four hours for every 15 miles from Halifax in which to make application at
the Department for his ground.

MINES OTHER THAN

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

All rentals are refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department for a
sominal 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
st lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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

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

The Gold district of the Province extends along its entire Atlantic coast, and
varies in width from 10 to 40 miles, and embraces an area 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 Cumbesland, Colchester, Pictou and Antigonish, and at
numerous points in the Island of Cape Breton.  The ores of Iron, Copper, ete., are
met at numerons points, and are being rapidly secured by miners and investors.

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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OLD SYDNEY COAL.

A REEE
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, Glasgow, French and Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH.

SPRINGHILL COAL.

THE CUMBERLAND RAILWAY & COAL COMPANY

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

Hea Ofrice: 107 ST, JAMES STREET, MONTREAL,

Address: P. 0. BOX 396.

DRUMMOND COAL.
THE INTERCOLONIAL COAL MINING CO. L

HENRY A. BUDDEN, Vice-Pres. and Man. Dir.
WM. J. NELSON, 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: MONTREAL.

DOMINION

(AL

COMPANY

OWNERS OF THE

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

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

0FchesT (A S[ouncimes

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

[ BT W7 o W

It is also prepared to enter into Contracts with
Consumers covering a term of years.

Its facilities for supplyig Bunker Coal with
promptness is unequalled.

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,
KINGMAN & (O,

50 Bedford Row, Halifax,
Custom House Square, Montreal.

L g S 7 o

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 all
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.

v/ o

¢ ‘ s /(/ Y "//z//-?///// //// '

B&@¥™ 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.

garrier, Laine & €0.

LEVIS, QUEBEC.

263 $t. Joseph Street, Quebec.—BRANCH OFFICES—145 St. James Street, Hiontreal,

HIGH CLASS TOOLS |, Bertram & Sons,

Miners, Contractors, Quarrymen and Agriculturalists

OF ALL PATTERNS AND FOR ALL MARKETS. _ c ana d a TOOI wo rk s,

DUNDAS, ONT.

Builders of lron

¢ ¢ « s 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

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETE.

MONTREAL e
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. B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, B.C.
DISINTEGRATING AND SCREENING MACHINERY for all materials.

THE HEARDY PATENT PICK CO'Y, Ltd.

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

.. & #
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Important Books on M

Mine Accounts and Mining Book-keeping. A Manual for the use of Managers
of Metalliferous Mines and Collieries, Students, and others interested in Mining.
With very numerous EXAMPLES taken from the ACTUAL PRAcTICE of leading
Mining Companies throughout the world. By JamEs G. LAwN, Assoc. R.S. M.,
Professor of Mining at the South African School of Mines, Capetown, Kimberley,
and Johannesburg. In large 8vo. 10s. 6d.

Electric Smelting and Refining : A Practical Manual of the Extraction and
Treatment of Metals by Electrical Methods. Being the ‘“ ELEKTRO-METAL-
LURGIE ” of DR. W. BorcHERs. Translated from the Second German Edition
by WALTER G. M’MiLLAN, F.I.C., F.C.S., Lecturer on Metallurgy at Mason
College, Birmingham. With numerous Illustrations and Three Folding-Plates.
In large 8vo. Handsome Cloth. 21s. *,* Gives in full detall the NEwW
ELECTRICAL METHODS for the treatment of ALUMINIUM, GOLD, SILVER,
COPPER, IRON, &c.

Introduction to the Study of Metallurgy. By W. C. ROBERTS-AUSTEN,
C.B., F.R S., Chemist and Assayer to the Royal Mint ; Professor of Metallurgy
in the Royal College of Science. ~ With additional Illustrations and Micro-Pho-
tographic Plates of different varieties of steel. FourTH EpiTION. In large
8vo. 12s. 6d.

Mine Surveying ; (A Text-Book of) : For the use of Managers of Mines and
Collieries, Students at the Royal School of Mines, etc. By BENNaTT H.
Brouct, F.G.S., late Inspector of Mine Surveying, Royal School of Mines.
With Illustrations. Crown 8vo. Cloth. %s. 6d.

Assaying : For the use of those connected with Mines. By C. BERINGER, F.C.S.,
and J. J. BERINGER, F.I.C., F.C.S., Lecturer to the Mining Association and
Institute of Cornwall, and Public Analyst for the County of Cornwall. Fourth
Edition. With Tables and Diagrams. = Large Crown, 8vo. 10s. 6d.

Practical Geology ; Aids in. By G. A. J. CoLE, F.G.S., Professor of Geology,
Royal Cullege of Science, Dublin. With numerous Illustrations. Second
Edition. 10s. 6d.

Ore and Stone Mining. By C. LE NEve FosTEr, D.Sc., F.R.S., Professor of
Mining, Royal  ollege of Science, H.M. Inspector of Mines, Llanduduo. With
Frontispiece and 716 Illustrations. Second Edition. 34s.

Coal Mining. By H. W. HugHss, F.G.S., Assoc. R.S.M.
tions. Third Edition. 18s.

With 490 Illustra-

Blasting, and the Use of Explosives : By O. Guttmann, A.M. Inst. C.E. With
Folding Plates and Illustrations. 10s. 6d.

Iron Metallurgy : By THos. TURNER, Assoc. R.S. M., F.I.C., Director of Tech-
nical Instruction to the Staffordshire County Council. In large 8vo. Hand-
some Cloth. With numerous Illustrations (many from Photographs). 16s.

Elementary Metallurgy; (A Text-Book of): By A. HuMBOLDT SEXTON,
F.I1.C., F.C.S., Professor of Metallurgy in the Glasgow and West of Scotland
Technical College. Large Crown, 8vo. Cloth. 6s.

The Metallurgy of Gold: By T. KIrRKE Rosg, D.Sc.,, A.R.S.M., F.C.S.
Assistant Assayer of the Royal Mint. Second Edition. Revised and Partly
Re-Written.  Including the most recent improvements in the Cyanide Process,
and a new Chapter on Economic Considerations (Management, Cost, Output,
etc.) With Frontispiece and additional Illustrations. Large 8vo. Handsome
cloth. 21s.

Elements of Metallurgy. The Art of Extracting Metals from their Ores. By J.
ArTHUR PHILLIPS, C.E,, F.C.S,, F.G.S,, and H. BAUERMAN, F.G.S. With
Plates and numerous Illustrations. Third Edition. 36s.

Getting Gold. A Practical Treatise for Prospectors, Miners and Students. By J.
C. F. Jounson, F.G.S., A.ILM.E., Life Member Australasian Mine Managers’
Association, Crown, 8vo. With Illustrations. 3s. 6d.

Petroleum and Its Products. A Practical Treatise. By BovErRTON REDWOOD,
F.R.S.E., F.I.C., assisted by Geo. T. HoLLowAy, F.L.C., Assoc. R.C.S., and
numerous contributors. In Two Volumes. Large 8vo. Price 4ss.

Phillip’s Manual of Geology: By Joun PuiLries, LL.D., F.R.S., Sometime
Reader in Geology in the University of Oxford. Edited by ROBERT ETHERIDGE,
F.R.S., and HARRY GOVIER SEELEY, F.R.S. In Two Parts. Part I—Physi-
cal Geology and Palzontology, by PROF. SEELEY ; Demy, 8vo.; 18s. Part IT—
glratigraphica] Geology and Palzontology, by ROBERT ETHERIDGE ; Demy,

vO.; 34s.

&& Catalogue of Scientific and Technical Works forwarded,
Post-free, on applicaiion . . . . ..

CHARLES GRIFFIN & COMPANY, LimiTen

Exeter Street, Strand,

LONDON, ENGLAND.

ining and Metallurgy.

FourTH EDITION, enlarged.  With about 250 Illustrations, and nu'merous Folding
Plates and Working Drawings. Large crown 8vo., 16s. cloth.

THE METALLURGY OF GOLD: A Practical Treatise

on the Metallurgical Treatment of Gold-bearing Ores. Including the Processes
of Concentration, Chlorination, and Extraction by Cyanide, and the Assaying,
Melting and Refining of Gold. By M. E1ssLrRr, Mining Engineer and Metal-
lurgical Chemist, formerly Assistant Assayer of the U.S. Mint, San Francisco.

THIrRD EpITION. Crown 8vo., 7s. 64., cloth.

THE METALLURGY OF SILVER : A Practical Treatise
on the Amalgamation, Roasting and Lixiviation of Silver Ores.  Including the
Assaying, Melting and Refining of Silver Bullion. By M. EIsSLER, Author of
‘¢ The Metallurgy of Gold,” etc.

Large crown 8vo., 7s. 6d., cloth.

THE CYANIDE PROCESS OF GOLD EXTRACTION ;

and its Practical Application on the Witwatersrand Gold Fields in South Africa.

By M. EissLER, M.E., Author of *‘The Metallurgy of Gold,” etc. With
Diagrams and Working Drawings.
FirTH EDITION, thoroughly revised and much enlarged. With about
150 Illust}'ations. Crown 8vo., 12s. 6d., cloth.
METALLIFEROUS MINERALS AND MINING. By

D. C. Davigs, F.G.S., Mining Engineer, &c.
and Slate Quarrying.”

Author of ‘* A Treatise on Slate
Revised by his son, E. HENRY Davies, M.E., F.G.S.

Crown 8vo. 580 pp., with upwards of 300 Illustrations. 125, 64., cloth.

MACHINERY FOR METALLIFEROUS MINES: A

Practical Treatise for Mining Engineers, Metallurgists and Managers of Mines.
By E. HENrY Davies, M.E., F.G.S.

JUST PUBLISHED—SrVENTH EDITION, thoroughly revised and much enlarged.
Small crown, 8vo., 3s. 6d. cloth ; or 4s. 6d. leather, pocket-book form, with tuck.

THE PROSPECTOR’S HANDBOOK : A Guide for the

Prospector and Traveller in Search of Metal-bearing or other Valuable Minerals.
By J. W. ANDERSON, M.A. (Camb.) F.R.G.S., Author of “Fiji and New
Caledonia.”

RevIsED EpiTION. F. cap. 8vo., 7s. 6d., leather.

THE MINER’S HANDBOOK: A Handy Book of re-

ference on the subjects of Mineral Deposits, Mining Operations, Ore Dressing,
etc. For the use of Students and others interested in mining matters. Com-
plied by Joun MiLNE, F.R.S., Professor of Mining in the Imperial University
of Japan.

Fcap. 8vo., 9s., leather.

A POCKET-BOOK FOR MINERS & METALLURGISTS.

Comprising Rules, Formulz, Tables and Notes, for use in Field and Office,work.
By F. DaNvErRs Powkr, F.G.S.,, M.E.

350 pages, with 28 Plates and other Illustrations, including Underground
Photographs. Medium 8vo., 15s. cloth.

COLLIERY WORKING AND MANAGEMENT : Com-
prising the Duties of a Colliery Manager, the Oversight and Arrangement of
Labor and Wages, and the difterent Systems of Working Coal Seams. By H.
F. BuLMmaN and R. A. S. REDMAYNE.

THIRD EDITION, revised and enlarged. With pearly 700 Plans, Diagrams and
other Illusyrations. Medium 8vo., about goo pp. Price 41 §s., strongly bound.

THE COLLIERY MANAGER’S HANDBOOK: A Com:
prehensive Treatise on the Laying-out and Working of Collieries, designed as a
Book of Reference for Colliery Managers, and for the use of Coal-mining
Students preparing for First-Class Certificates. By CALEB PAMERLY, Mining
Engineer and Surveyor.

FouRrTH EDITION, revised and enlarged, by H. F. BULMAN. Small crown,
8vo., 2s. 64., cloth.

NOTES AND FORMULZE FOR MINING STUDENTS.
By JoHN HERMAN MERIVALE, M.A., Certificated Colliery Manager, Professor
of Mining in the Durham College of Science, Newcastle-upon-Tyne.

Crown 8vo., cloth, §s. net.

INFLAMMABLE GAS AND VAPOUR IN THE AIR:
(The Detection and Measurement of). By Frank CLowes, D.Sc., Lond.,
F.I.C., Prof. of Chenmistry in the University College, Nottingham. With a
Chapter on THE DETECTION AND MFEASUREMENT OF PETROLEUM VAPOUR
by BoverToN REDWOOD, F.R.S.E., Consulting Adviser to the Corporation of
London under the Petroleum Acts.

With Ten Collotype Plates and other Illustrations. Demy, 8vo., 16s., cloth.

ASBESTOS AND ASBESTIC : Their Properties, Occur-
rence and Use. By RoBerT H. JoNEs, F.S.A., Mineralogist, Hon. Mem.
Asbestos Club, Black Lake, Canada.

London : CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court,

LONDON,; ENGLAND, E.C.
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John E. Hardman,S.B.

CONSULTING
MINING ENGINEER,

Room 2, X ontreal, Que.

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

13 Years as a Specialiat in Gold Mining and
Milling,

ERNST A, SJOSTEDT, M.E.

Metallurgical Engineer and Assayer.

Graduate School of Mines, Stockholm.

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

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, B.A.Sc. ecit

COoNSULTING CHEMIST OF THE
CANADIAN PaciFic RaiLway ComPpany.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.

SAMPLES BY MAIL—I cent per 4 ozs.; limit 24 ozs.

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

MINERAL PROPERTIES EXAMINED.
PROCURED

PATENTS ™

MINING INVENTIONS
»v RIDOUT & MAYBEE, s BA¥, STREET, ToRoNTo.

Telephone 2582,

Foreign Members of Chartered Institute of Patent Agents,
England.
Send for Free Pamphlet on Patents, Etc.

WM. HAMILTON MERRITT, F.G.5.

Associate Royal School of Mines, &c.

Mining Engineer and Metallurgist

Will report on Mines and Mineral Properties.
ADDRESS:
15 TORONTO ST., TORONTO, ONT.

EODWARD C. HALL, Jr., S.B.

Graduate of Mass. Institute of Technology.

Mechanical and Mining Engineer

MAPS, PLANS AND SPECIFICATIONS.

Examination of Mines and Mining Properties a Specialty

MINE CENTRE, SEINE RIVER, ONT., CAN.

ARTHUR W. B. WHITELEY, E.M.

|Consulting Mining Engineer and Metallurgist

MANAGEMENT AND REPORTS.

MINE CENTRE, ONT., CAN.

P.0. Address: Harding Crane Lake, Minn.
Moreing and Niel's Code.

M. FRANK CONNOR, B.A.Sc.

Grad. Faculty of Applied Science, McGill University.

Analytical Chemist, Assayer, Etc.

Accurate Analyses of Ores of Gold, Silver, Copper,

Lead, &c., Furnace Products, Waters, Fuels, Etc.
Special Rates to Mining Companies,
Correspondence Invited.

OFFICE AND LABORATORY :
BANK ST. CHAMBERS OTTAWA.

J. T. DONALD,

Assayer and Mining Geologist,
112 St. Francois-Xaxier St., MONTREAL.

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

F. H. MASON, F.C.S. J. H. HEAL, A.R.S.M.

MASON & HEAL
MINING AND METALLURGICAL ENGINEERS

Assayers and Mineralogists.

Mining properties sam})]ed and reported upon.
Assays and Analy.es of Ores, Slags etc.

Metallurgical Plants désigned.

Metallurgical Processes enquired into and reported upon.
Mines and Mineral Lands surveyed.

Queen Bulilding, Hollis
HALIFAX, NOVA SCOTIA.

ALEXANDER DICK

Civil and Mining Engineer
QUEEN BUILDING, HOLLIS ST,
HALIFAX, N.S.

May be consulted on the opening and developmeut of
mining ros)ertics. Reports and estimates made on instal-
lation o ants and costs of mining, &c. Thoroughly
equipped for all kinds of surface and underground surveys.

he location of old boundary lines a specialty.

P.0, BOX 112,

St.

J. BURLEY SMITH

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

Undertakes the Prospecting of
Mines and Mineral Lands . . .

Diamond Drill Borings made by contract for 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.

Properties Examined and Reported on and Assays
made.

JOHN McAREE, B. A. Se.,

Graduate School of Practical Science,
Toronto University.

MINING ENGINEER AND ASSAYER.

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

RAT PORTAGE, ONT.

W. J. WATERMAN,

Mining Engineer,
610 CRANVILLE ST.,
Box 123. VANCOUVER, B.C.

Telegraph Address, WATERMAN, Vancouver

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

L. F. WAKNER, ]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.

A. H. HOLDICH

NELSON, B.C.

ANALYTICAL GHEMIST AND ASSAYER.
FROM ROYAL SCHOZ)R)F MINES, LONDON.

Seven years at Morfa Works, Swansea; seventeen
years Chief Chemist to Wigan Coal and Iron Company,
England, is now prepared to undertake every descrip-
tion of Analyses or Assays.

HOWARD WEST

(Associate of Royal Scoool of Mines, London)

Mining Engineer, Analytical 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.

G. A. GUESS, M.A, H. A. GUESS, M.A.

GUESS BROS.

Analytical Chemists & Assayers

Thoroughly familiar with Boundary Creek and Fair-
view mining districts. Mining properties examined
and reported on.

Assays and Analyses of Ores, Fuels, Furnace
Products, Etc,

Greenwood, B.C.
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Codes :

Moreing & Neal.
Moreing & McCutcheon.

Central Office

Broad St. House
London, Eng.

Branch Offices

Rue du Faubourg
Paris, France.

Bewick Moreing & Co.
MINING ENCINEERS
AND MINE MANAGERS

512 Cordova S8t.
4 VANCOUVER, B.C.

W. AUSTRALIA:

Perth

Coolgardie

Cue

Lawlers

Auckland, New
Zealand

Resident Partner
in Canada

d. . KENDALL,

(35 years practical experience

Vancouver, B.C. in mining.)

W. Pellew Harvey, F.C.S.

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

Mining Engineer =n¢ Metallurgist
ESTABLISHED IN B.C. IN 18go.
VANCOUVER, B.C.

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

Assay Office and Ore Testing Works.

DIVIDEND PAYING

AGENT FOR

ALL REPRESENTATIONS GUARANTEED.

J M. HARRIS, SANDON.

HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.
Warrants Issued under thelr Speclal Act of

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

J.H.CHEWETT,B.A.Sc.

(Honor Graduate in Applied Science, Toronto University)
Assoc. Mem. Can. Soc. C.E.

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

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878,

Miners and Shippers of Minerals, &o.

31 Board of Trade Building, Montreal, Can.
Asbestos, Crude and Manufactured, Mica,
Plumbago, Soapstone, Etc.

Reports.

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.

MICHIGAN COLLEGE OF MINES

A State Technical School. Practical work.
Special facilities for men of age and experience.
Elective system. College year, 45 weeks. Tuition
for residents of the State, $25 yearly; for non-
residents, $150. Instruction in Mathematics, Phy-
sics, Mechanics, Chemistry, Assaying, Metallurgy,
Drawing, Designing, Metal and Wood Working,
Surveying, Mining, Ore Dressing, Mineralogy, Pet-
rography, Geology, Mechanical, Electrical, Civil
and Mining Engineering, etc. Summer work in
Metal and Wood Working, Stamp Mill, Surveying,
Testing of Materials, Field Geology, etc. For cata-
logues, address, Dr. M. E. Wadsworth, President,
Houghton, Michigan.

GWILLITT & JOHNSON

[McGILL]
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses.

SLOCAN CITY, B. C.

'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 pracess.

High Accuracy Determinations a Specialty

LEDOUX & COMPANY
NEW YORK.

CHANGE OF ADDRESS

During construction of our Taboratory, which will
form the entire 8th floor of Phelps, Dodge & Co’senew
Copper Building on our present site, we shall occupy

No. 98 JOHN STREET

After April 23rd.

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. BURLINCAME’S

ASSHY OFFIGE cHemien

LABORATORY

Established in Colorado, 1866. Samples by mail or
express will receive prompt and careful attention.

Gold & Silver Bullion B2fyus Y sed arcuad:
Address, 1736 & 1738 Lawrence St., Denver, &olo.

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.

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

OrRrForD GCopPPER Co.

ROBERT M. THOMPSON, President. :
37 WALL ST., NEW YORK.

Copper and Nickel 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. .,*

Specialty made of Silver-bearing Ores and Mattes—
Copper Ingots, Wire Bars and Cakes—Ferro-Nickel
and Ferro-Nickel Oxides for use in preparing Nickel
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.

BALBACH
Smelting and Refining
COMPANY

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

President
Vice-President

NEWARK, NEW JERSEY.

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

Bullion and Argentiferous Copper Matte
received on Consignment or Purchase.

Smelting and Refining Works:
Electrolytic Copper Works:

- NEWARK, N.J.

Buena Fe Sampling Works:

Agency, SABINAS COAHULLA.
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Stamp Mills and M. BEATTY & SONS,

Welland, Ontario.

‘Concentrating Machinery.

Complete Plants, including Steam or Water-Power
Equipments, a Specialty.

MINING, HOISTING AND SMELTING MACHINERY.

E\LALAALALALAAAMALALAMALAAAAALALAIALAAAALALALALS

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,
THé FRUE \;ANNER STONE DERRICKS, GANG STONE SAWS,
5 N 5 Submarine Rock Drilling Machinery.
Manganese Steel Shoes and Dies. Chrome S8teel Self-lightening €ams.

Centrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,
BRANCH OFFICES: Contractor's Use, &c.

| ]
I HALIFAX, N.S.
B 88 York St., TORONTO

RAT PORTAGE, Ont

HEAD OFFICE AND WORKS : . . {Wrl. HAMNMILTON MFG. CO.,

Branch carrying stock,

Lansdowne Street, SHERBROOKE, QUE. ROSSLAND, B.C. Agents, Victoria, B. C.

e T LR Wire Screens

(LIMITED)
WIRE MANUFACTURERS FOR EVERY CLASS
. “ 4 OF MATERIAL.

{ & METAL PERFORATORS Perforated metal of Steel, Copper, Brass,

‘ . HAMILT 0 N = “ = Bl Zinc, for all purposes. Special attention
A ‘

‘& MONTR EAL. = P " WINERS' REQUIREMENTS.

General Mill and Mining Supplies.

pRﬂ ULIC

LT
~=— STOCK SIZES ALWAYS ON HAND.

Drawings and Estimates Promptly Furnished.

THE NORTHEY CO. Ltd., Toronto, Ont.
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The Nova Scotia Mining Law.

Canadian mining laws in general are based on the policy of
retaining in the Crown the ownership of certain mineral rights, and of
administering the same, by means of licenses and leases, so as to
secure, on the one hand, the most effective and economical develop-
ment of mineral resources, and, on the other hand, a continuous
revenue from the mining industry. There is plausible ground for this
policy, in the fact that mineral deposits are absolutely and irreparably
exhaustible. Wasteful methods in agriculture, or in the utilization of
forests, are not utterly beyond remedy. But the destruction of mineral
resources is final, and may involve ruinous consequences to national
prosperity. It is not easy to see, however, how this argument affects
certain classes of minerals only. Coal and iron, for instance, are very
generally exempted from its application, and private parties are per-
mitted to acquire unconditional ownership of coal and iron ore deposits
and to squander them at will. Yet these maturials are really more
important to national power, whether in war or in peace, than gold or
silver, This is especially true of coal, which has assumed in modern
naval warfare a value scarcely second to that of gunpowder, and cer-
tainly surpassing that of gold or silver.

The other consideration, namely, the realization of a continuous
revenue from mining, is open to the question whether such a revenue
can be best secured by a govermental administration, special super-
vision and special taxation of the mining industry, or by treating that
industry like all others, and leaving its development to the operation of
unhampered self-interest. The latter course is unquestionably simpler.
Whether it is wiser, remains to be proved. The example of the United
States system can scarcely be said to have furnished a satisfactory an-
swer to the question. The United States federal law is complicated
with unwise and unnecessary peculiarities of mining titles (extra lateral
rights, etc.) which operate as a handicap upon legitimate industry, with-
out adding in any way to the revenue of the government. At the same
time, the enormous extent of the mineral resources of the United States
public domain is such as to postpone to a remote future the prospect
«f their approaching exhaustion. Hence the policy of the United
Ntates, in its almost recklessly liberal encouragement of private enter-
jrise, may be the best for the present stage of the national develop-
ment.,  Unquestionably, notwithstanding all its incidental defects,
taat policy has effected an unexampled activity in mining on the pub-
l.c domain, and has built up great and wealthy communities, from
vhich the nation receives indirectly much more benefit than could
l.wve been secured by a direct and exceptional taxation of the funda-
iental industry to which they owe their existence.

But the Canadian system, being, as it is, free from some of the
vicious elements of the United States law, could be made equally
effective in the encouragement of mining, if it were wisely adjusted to
the conditions affecting that industry. In our opinion, it is a mistake
to lay upon mining a tax heavier in proportionate amount, or more
vexatious in manner of collection, than those to which other industries
of production, manufacture or transportation are subject. The aver-
age profits of mining are not excessive, If they were, the rush of
capital into this industry would both prove the fact and, sooner or
later, cause it to cease to be a fact. In these days, no industry not
enjoying some sort of legal monopoly, can long be excessively profit-
able. At all events—to take as an instance the ultimate subject of
this article—there is no evidence that mining (especially goid mining)
in Nova Scotia is so attractive to investors that it may safely be
regaréed by the Provincial Government as a special source of revenue
rather than as a co-ordinated element of the generalactivity of citizens,
to be rated and burdened like the rest, or even as a business deserving
special encouragement, because an element of future prosperity and
wealth to the whole community.

Upon any theory, it is clear that all regulations, interferences,
requirements and exactions which burden a particular industry, without
yielding an adequate compensatory benefit to the State, are to be con-
demned. To be more specific, the two most desirable features in a
mining code are simplicity and permanent uniformity. Investors of
capital in mining (and there can be, nowadays, no largely productive
mining without large investment of capital) need to know exactly both
the present and the future conditions of their rights. Few things are
more annoying and discouraging, to all concerned, than the annual
change of a mining law by amendments, substitutions and additions,
which must be laboriously hunted up and studied, before it can be
safely determined what the law actually is.

The law relating to mines and minerals in Nova Scotia, though
by no means the worst instance that could be cited in this respect, is
bad enough to serve as an illustration of this proposition. To go no
further back than 1892, when the “Act to amend and consolidate the
Acts relating to mines and minerals” was passed, an examination of
the Provincial legislation shows that only two days after the passage
of that Act, one important section (Sec. 132) was unconditionally
repealed, and another (Sec. 117) was largely augmented and qualified ;
that in 1893, ten sections were amended or repealed, and in many
instances replaced with substitutes ; that in 1897 the amendatory Act
of 1893 was again amended by an Act which was itself amended e
same day (one important section being repealed and replaced with a
substitute, and another being qualified); and that during the present
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year three Acts have been passed (Chapters 26, 27 and 28 of the
Acts of 1898), which largely affect all preceding legislation, without
precisely specifying the particular sections affected. Undoubtedly
these three recent Acts, which enlarge the authorized area of single
grants for alluvial gold mining, etc., and give additional (though too
limited) discretionary powers to the Mines Department, constitute a step'
in the right direction. For the true way to formulate such a system
is to lay down, by legislation, certain outlines which will not require
perpetual modification, and then give to the Mines department
authority over the details of administration. The attempt to cover by
legislation both general principles and specific administrative details,
inevitably results in patchwork. A patch is put upon a statute to
remedy an observed or asserted defect, previously overlooked ; then
that patch produces wrongs or evils not intended, and another patch
is called for to cover these, and so on, ad absurdum. Bearing in mind
that every such piece of tinkering is almost certainly urged and secured
by parties suffering, or professing to suffer, wrong or hardship under
the existing law, and not concerned as to the collateral effect of the
provision which will give immediate relief to them ; that legislators, as
a rule, do not understand the conditions of mining; that they cannot
‘be relied upon to perceive the full legal effects of apparently innocent
amendatory Acts, which seem to them to be called for in simple just-
ice to individual cases; and, finally, that, under pleas of this nature,
schemes of pernicious character have, in times past, actually secured
legislative aid® We must confess that the worst form of a mining
law is that which consists of statutes, defective at the beginning (be-
cause framed in ignorance, to cover in detail unknown conditions), and
subsequently amended at frequent intervals, upon the solicitation of
particular interests. The final result of such successive amendinents is
pretty generally a riddle for courts to solve, At all events, it is likely
to present a formidable objection in the eyes of laymen whu have
money to invest, and are willing to take the inevitable nsks of mimng,
but do not feel inclined to assume in addition other burdens, either of
expense or of uncertainty.

In this connection, the paper read by Mr. B. C. Wilson, of
Waverley, before the April meeting of the Mining Society of Nova
Scotia, and published in the May number of the Review, is worthy
of special attention. What we have said above indicates the need of
a codification and simplification of the Nova Scotia statutes. Mr
Wilson goes further, pointing out, by way of illustration, irregularities,
incounsistencies and deficiencies of the law, apart from its complica-
tions and obscurities. Without attempting, at this time, to discuss
either the evils he describes, or the specific remedies which might be
devised for them severally, we would heartily express our approval of
his main proposition, namely : that the situation calls for a thorough
revision of the statutes—not for additional patches, laid on the exist-
ing pile—and that this revision should proceed primarily from mining
experts, not from Government officials or ordinary legislative commit-
tees We may add that the best legal talent employed to aid in such
a work, would not be thrown away. Mining men may know very
clearly what reforms are needed; but the art of formulating laws
which will have neither more nor less than the intended effect is an art
by itself.

The desideratum, in our judgment, is a clear and simple mining
code, which will not need amendments. To this end, provisions likely
to need modification for temporary or local reasons should be omitted
from the statute, and left, within liberal limits, to executive discretion.

*We deem it proper to say here that we do not now refer to anything which has
taken place in the Province of Nova Scotia, or, indeed. in the Dominion. Possibly our
Canadian records are not wholly free from stain in this respect: but the particular
instance we have in mind was furnished in 1Sa3 by the legislature of the State of New
York. That, however, *is another story.”

The formulation of such a code ought to be a deliberate and
careful proceeding. The authors of it would be disgraced, if (like the
Act of 1892) it had to be amended two days after its passage by the
Legislature; or (like the Act of 1897, amending the amendatory Act
of 1893) it had to be repealed in part on the same day. Rather than
risk such mortifying results, it would be wise to secure thorough scrut-
iny and discussion beforehand, even at the cost of some delay.

Mr. Wilson favors a separate Act for mines of gold and silver
as permitting the avoidance of cumbrous paraphrases. We see no
objection to this, though we think it might be better to omit “silver,”
which, except as an alloy of very subordinate value with gold in gold
mines, usually occurs with lead or copper ores, or (when in veins of
“true " silver ores, of which we now recall no important instance in
Nova Scotia) under conditions justifying its separate classification by
the law. Our own observations in this article have been designed to
refer chiefly to the gold mines of Nova Scotia, since these appear to
be the principal sufferers from the present law, and gold mining ap-
pears to be, perhaps for this reason, the industry of Nova Scotia most
needing a reform of the mining law, and most likely to respond to
such a reform with increased enterprise of exploration and activity of
production. If the miners of other metals, or of coal, have anything
to complain of, they can agitate in their own time and way for relief.
For the present, it seems to us that Mr. Wilson's proposal contem.
plates as much as can wisely be attempted at one time; and we hope
that it will speedily be realized in universal, harmonious, intelligent and
effective action Ly the representatives of gold mining in Nova Scotia.

.

The Gold Fields of Canada.
(From Canadian I:Eling Manual, 1568.)

It may be regarded as strange that a country, in which the dis-
covery of alluvial gold antedates the similar discovery in Australia by
fiftecn years, and that in California by thirteen years, should be only
now attracting the attention of the financial world to the wealth of its
auriferous gravels and lode mines. Yet that is Canada’s position to-
day, although it is a country in which the political and economic
conditions existent are most favorable for a development of a mining
industry; a country where one operates under the security of the
British flag, where there is a salubrious climate, where the necessary
factors of wood, water, food and supplies are in abundance, where the
titles are secure, and the administration of law and order are unques
tionable, where labor and fuel are abundant and comparatively cheap,
and where the home industries supply all the machinery, tools and
equipment desired. This region so favored has been passed over by
capital for nearly sixty years in favor of the greater wealth of the
Western United States, the golden stores of Australia, and, more
recently, the phenomenal deposits of the Transvaal. Possibly the
exceedingly burdensome restrictions imposed on the mining industry
by the Government of this last country has directed the attention of
Englishmen (who practically are the capitalists of the world in mining
matters) to a country over which their own flag floats and in which the
only struggle will be with economic and not with political conditions.

In the statistical compilation published each year by the Geolog
ical Survey of Canada as a  Summary of the Mineral Production of
Canada,” it appears that the total value of ull minerals produced in
the Dominion in 1886 was in round numbers about $10,000,000, bu
for the year 1897 this value had increased to $29,000,000, of whicl
coal and coke contributed about $7,500,000, and gold something over
$6,000,000.

In 1886 the production of gold amounted to $1,365,496, bein.
13 per cent. of the full total; in 1897 the gold product constitutec
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over 21 per cent. in value of all metallic and non-metallic minerals
produce in Canada. Its ratio of increased production each year for
the last three or fo .t years has also been greater than that of any other
mineral, and in cunsequence of the attention which has been directed
to Canada during that period, there has been a general inquiry by
investors from abroad regarding the extent, situation and probable
profits of the various gold fields of this Dominion. To answer this
inquiry in a broad and general way, but yet with a statement of un-
colored facts, is the object of this article, lack of space, however,
precluding any attempt to go into details of different districts or of
individual properties.

It may De said, broadly speaking, that a traveller landing in
Halifax puts his foot on gold-bearing rock when he steps on shore,
and that, from the time he takes a transcontinental train in that city
bound for the Pacific Coast, there is not a day of his journey on the
railway that he does not pass over some portion of territory which is,
or has been, more or less auriferous. During his first day he will travel
for a time within sight of some of the gold districts in Nova Scotia, in
which the first successful vein mining for gold was done in Canada;
before daylight of the next day he will pass near portions of the
Province of Quebecs in which alluvial mining has been carried on
since the early sixties, and twenty-four hours later he touches the Lorder
of the region round Lake Wahnapitz, in which gold quartz veins have
been found and are now working. In the evening of this third day he
enters a district of that promising new Ontario, which is beginning to
have a respectable production of the precious metal, and in which
developments are so rapid as to justify a belief that only experienced
exploitation is necessary in order to establish a permanent and profit-
able gold mining industry. The fourth day finds him at the western
boundary of this new Ontario, and it is only the fifth day that will be

passed in going through territory which has, perhaps, a doubt of pos- .

sible auriferous deposits; but from the time he enters the portal of the
mountain regions to the last moment of his journey’s end he is passing
through a succession of mineral bearing districts in which the mining
of gold has been more or less yrominent since 1860.

Along this stretch of 3,762 miles of railway journey are four
provinces which contain the principal gold fields of the Dominion,
excepting only that unknown and uncertain tract of the North-West
known as the ‘“ Yukon Region.”

These provinces are Nova Scotia, Quebec, Ontario and British
Columbia, and a brief account of the history, production, area and
geology of each of the known fields is given below, beginning at the
east and proceeding westerly.

Nova Scotia.

History.—The first discovery of gold in this Province is imputed
to Captain L'Estrange, R.A., during a fishing trip made in 18358, but
the first discovery to be made public and to attract attention was
undoubtedly that of a farmer, Jchn Pulsiver, in the summer of 1860,
in a portion of what is now Tangie. <listrict, known as * Mooseland.”
Mr. Pulsiver’s discovery resuited in numerous explorations by other
people in other sections that same summer and the following spring.

The industry of gold mining dates from the year 1862, when the
Government appointed an officer known as the * Chief Gold Commus.
sioner,” and framed laws governing the acquisition and working of
gold bearing lands, imposing a royalty upon the gold produced, and
commenced the publication of a series of annual reports. In this year
also arose the excitement consequent upon the finding of gold in many
and separated portions of the Province and the inception of mining
work in many of these districts, This excitement was fed for many
years by the richness of quartz veins which were found cropping to

the surface, and was increased to a “ boom” by the schemes of both
American and English speculators and promoters, which boom was
due in no small respect to the very exaggerated ideas of the richness
of the veins discovered. The excitement began to fade in 1868, when
the lean and poorer portions of the lodes began to predominate over

" the rich pay-streaks, and when shareholders began to realize that their

extravagant expectations of dividends were unfounded.

When one considers that these early discoveries were all of narrow
veins carrying very high value in pay chutes, that the development
and working of these veins was intrusted to men more accustomed to
fishing than to any other pursuit, that the milling was of a very imper-
fect kind entailing large losses, and that the character of the ore
favored peculation by the workmen (a source of no inconsiderable loss),
such a reaction can beseen to have been inevitable. The unprofitable
character of many of the early investments made was due not only to
the narrowness of the veins and their uncertain continuity, but in a
greater measure to the gross incapacity of the management supplied.
From 1868 to 1882 there followed a period of depression, and amongst
capitalists there arose a distrust of Nova Scotia gold properties and a
feeling that the veins were too patchy or pockety in character to be
reliable as an investment. During this period of depression the pro-
duction fell off to about half of what it had formerly been, and the
greater part of this diminished production came from discoveries of
new districts, or from new and rich veins insome of the older districts;
but the management did not improve and the same fate befell these
later discoveries which had befallen the carlier ones, viz., that they
were worked in a manner entirely devoid of system or economy, no
ore bodies were opened up ahead, and no reserve fund was maintained
in the treasury.

" Some twenty years after discovery, in 1883 or 1884, a new era
began, especially in regard to the character of the management em-
ploved. A number of men of experience and training in other mining
countries were intrusted with the direction of mines, which were chiefly
properties that had been idle for ten years or more. The effect of the
introduction of American methods, of modern machinery, better mills
and business management was seen in the yield for the year 188s,
since which time the value of the yeuarly production has been from
$400,000 to $500,000. The result of this new management has been
an increased attention paid to the mining of large bodies of low grade
material which hitherto had been disregarded as profitless, and the
notable profits which have been made during the last few years from
material yielding only from four to six dwts. to the ton have occasioned
a partial disappearance of that distrust amongst capitalists which had
previously marked this field. Nor is it unfair to say that the mine
owners themselves must be largely held responsible for the delay in the
development of this Province, for the reason that prices largely in ex-
cess of values were asked for properties upon which there were abso-
lutely no reserves, little development and no plant of value. In almost
every case since 1885, where ordinary business prudence has been
exercised in the selection of a proparty and the price paid for the
same, and in the choice of a managing man, success has resulted from
the venture, and to-day many properties =..¢ equippcd with plants that
will stand comparison for effectivence, and economy with those of any
other gold producizg ~ountry

Production.—From the year 1862 the Department of Mines has
required sworn quarterly returns to be made by each person or com-
pany operating a gold mine, showing the number of tons of stuff
milled, the yield of gold therefrom and the amount of days’ labor
performed. From these sworn returns on fyle in the office of the
department at Halifax, the following tables have been prepared :—
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TasLe No. 1.
Annual yield of Nova Scotia gold fields from 1861 to 1897,

Year Tons Gold Olbtained. Value at $19.50 Average Vield
car. Milted. Ozs. Dwts. Grs. per Oz per Ton,
[5:173 €V ] A 600 o 0 $117,000 |ieees saceenns
1862 6,473 7278 0 O 141,562 $21 g1
1863 17,002 14,001 14 17 273,034 16 o6
1864 21,434 20,002 18 13 390,447 18 21
1865 24,423 25454 4 8 496,357 20 32
1866 32,162 25,204 13 2 491,491 15 28
1867 31,386 27,314 11 11 $32,634 16 96
1868 32,262 20,54t 6 10 400,555 12 4t
1869 35,147 17,868 o 19 348,426 9 91
1870 30,829 10,866 3 5 387,392 12 §6
1871 30,79t 19,227 7 4 374,933 12 17
1872 17,093 13,004 17 6 255,350 14 94
1873 17,708 11,852 7 19 231,122 13 0§
1874 13,844 9140 13 9 178,243 12 87
1875 14,810 1,208 14 19 218,571 14 76
1876 15,490 12,038 13 18 234,754 1§ 15
1877 17,369 16882 6 1 329,205 18 95
1878 17,990 u,gy 1 22 245,253 13 63
1879 15,936 13,801 8 10 269,127 16 83
1880 14,037 13,234 O 4 258,063 18 37
1881 15.g§6 10,756 13 2 209,755 13 48
1882 22,081 14107 3 20 275,000 12 45
1883 25,954 15,446 9 23 301,206 1t 60
1884 zg.m 16,059 18 17 313,169 12 45
1885 28,890 22,202 12 20 432,952 14 98
1886 29,010 23,362 § 13 455,564 15 70
1887 22,280 21,211 17 18 413,632 18 56
1888 36,178 22,407 3 10 436,940 12 08
1889 39,160 26,156 6 13 510,029 13 02
1890 42,749 24,358 9 9 474,990 11
1891 35,212 234398 o o 456,125 12 93
1892 35,633 21,080 3 18 411,063 12 22
1893 (b)) 28,040 14030 § 7 273,590 975
1864 391333 14980 7 13 282,117 717
1893 58,082 22,112 17 2t 431,202 7 42
1896 65.873 25,596 14 6 499,136 757
1857 76,559 26,579 190 21 §18,311 678
Totals. .| 1,029,923 660,446 8 14 $12,878,710 $12 50

{a) Estimated, authority of A, Heatherington, in ** Practical Guide to the Gold
Fields of Nova Scotia.”
(b) For 9 mos. only, the Govt. fiscal year being changed in 1893,

Area.—The area of the lower Cambrian rocks which constitute
the gold measures of Nova Scotia has been estimated by various
authorities to embrace from five thousand to seven thousand square
miles, These rocks extend along the Atlantic coast-line, in a general
north-east and south-west direction for about 250 miles, with a width
ranging from 10 to 3o miles. But a large portion of this area is occu-
pied by granitic and gneissic rocks, occurring in patches and in con-
tinuous masses, which, when fully mapped out, will probably reduce
the area of the gold measures to between 3,000 and 3,500 square
miles,

The combined area, however, of the different districts which are
producers is only about fifty square miles.

A study of the excellent maps which have been made of this gold
field by Mr, E. R. Faribault, of the Geological Survey of Canada,
leads one to the conclusion that there are many eroded anticlinals, not
yet explored, which may ultimately become gold districts, since a very
considerable portion of Nova Scotia is yet a comparative wilderness,
known only to the hunter and the lumberman.

Geology.—The gold of Nova Scotia occurs both in quartz veins
and in broad bands or belts of bluish fissile slates in which are inter-
laminated, or interstratified, veins and veinlets of quartz, with threads
and stringers of the same material ramifying in all directions throughout
th.c mass, the gold being found in the laming of the slate as well as in
tie quartz itself. The quartz of the veins is Uoth vitreous and opaque,
r.nging in color from bluish-black to milk-white, and carrying as
a-sociated minerals arsenopyrite and pyrite chiefly, with smaller quan.
tities of chalcopyrite, blend and galena, and occasional specks of cal-

cite, thodocroisite and bismuthite. The continuous (or “ main” lodes
so called) vary greatly in width, running from an inch to twenty feet,
but averaging usually from six to twelve inches. ‘The auriferous slate
belts range from three feet to over sixty feet in width, but are low
grade in character, those worked having yielded from $2 to $10 per
ton of rock milled ; the quartz veins are higher in grade, those worked
yielding from $10 to $1,600 per ton,

Owing to the intense metamorphism to which these veins have
been subjected, no fossil remains have yet been found in them, and
their age is therefore to be determined by their stratigraphical relations
and not from the fossils contained. They consist of quartzites and
argillifes having a thickness of from ten to twelve thousand feet, and
are referred by the Geological Survey of Canada to the Lower Cam-
brian or Pre-Cambrian age, on account of their similarity lithologically
to the measures of Quebec of this age. These rocks are usually
divided into two groups, an upper and a lower series, but Mr, H. S.
Poole, and some others, have been disposed to subdivide the lower
group into two. The upper series is composed of black, sometimes
greenish, argillites both graphitic and ferruginous in character, and
always fissile. The lower series is made up of compact beds of quart-
zite and bluish-black slates, and in it occur the gold-bearing quartz
veins. This quartzite is essentially a sandstone, with usually a felspa-
thic, but sometimes an argillaceous, cementing material. The lower
part of this series, according to Mr. Poole, is made up of beds of
slates and grits, not carrying quartz veins but much crumnpled and
contorted. Mr. Faribault does not include these beds in the gold
series.

The gold districts occur along the axial lines of a series of great
anticlinal folds which are the result of contraction forces applied tan-
gentially, The tops of these folds, in places, have been so eroded as
to expose the edges of the constituent strata of quartzite and slate,
with the included quartz veins, constituting the “ proclaimed gold dis-
tricts ” of the Province. These veins,in common with the slate bands
above referred to,are parallel in their strike to the course of the country
rock, and for that reason (amongst others) were supposed, in the earlier
years of mining, to be contemporaneous bedded veins, a view taken at
that time by Dr. T. Sterry Hunt, Prof, H. Y, Hind, and others, as the
conformability throughout with the large beds of quartzite and slate is
marked. Later investigations, after more extensive workings, tend to
disprove this view and to refer them to a class of true veins which were
formed by the infiltration and segregation of siliceous matter into the
openings between the layers of slate and quartzite occurring along the
lines of minimum pressure, or of least resistance, produced during
the folding. The resultant of these two forces of gravitation and of
contraction, is a force t'ending to separate or force apart the constituent
layers of the series, and it is believed that to these forcesis to be
ascribed the openings (subsequently filled in by infiltration or lateral
secretion) which have formed the present quartz deposits of the series.
Mr. H. S. Poole (a) thus summarizes the main arguments in favor of
the theory of true veins:—

¢« The distinctive features of the gold leads are their general con-
formability with "the slate and quartzite beds and their regularity,
suggesting that they are rather beds than veins, But there are char-
acters that point to their being true veins in spite of these features, and

they are the following : The roughness of the planes of contact between

quartz and slate and quartzite; the crushed state of the slate or gouge
on some foot-walls; the irregularity of the vein contents; the termina-
tion of the leads; the effects of contemporary dislocations; and the
influence of stringers and offshoots on the richness of the leads.”

() Report of the Department of Mines, N.S., 1878, p. 27.
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Dr. Selwyn (@) holds the opinion that the quartz veins are not
contemporaneous and that they must be considered as true veins. He
also has pointed out the analogy between these quartz veins and those
of the Bendigo district in Australia, and indicated the probability of
similar origin,

The main difference or distinction between the Australian and:
Nova Scotia veins arises from the fact that the folds or flexures of the
strata in Nova Scotia are much broader than in Bendigo, of greater
extent and farther apart, and in consequence the “legs" of the *“saddle
reefs " extend to much greater depths than in Bendigo. The greatest
depths upon the dip of the vein yet attained in Nova Scotia (some six
hundred feet) show the quartz to be continuous, whereas in Bendigo
“the vertical extent of the auriferous quartz is very limited,” (4) being
under rather than over two hundred feet,

The influence which the granitic masses (which, as already men-
tioned, cut the gold measures) have exerted upon their gold veins and
their metallic contents has not been determined and requires closer
study, but that they have plaved an important part is quite probable
since in many places they must be re- irded as intrusive and their
influence is seen all along the edges of th sedimentary strata penetrated
by them. At the Crow’s Nest mine on Cochrane Hill, in Guysboro
county, the metamorphic action €xerted by these granites is well seen,
beds of quartzite becoming vitreous quartz in their vicinity; the slates
also become garnetiferous and crystals of staurolite and andalusite are
of frequent occurrence,

From the similarity in structure and probable genesis or these
deposits with those of Bendigo, and from the data obtained from these
Nova Scotia districts which have been extensively worked, it would
appear that the auriferous contents of these quartz veins and slate
bands are in direct relation with the horizontal distance of such de-
posits from the axis of the anticlinal fold in which they occur. As
some of these folds are quite sharp (having a vertical dip upon one
side and from 4o to 45 degrees on the other) and others are broad,
this distance will vary with each district within limits. For the narrow
folds Mr. Faribault has placed the limits at from 600 to 8co feet, and
for some of the broader ones the limit appears to be from 1,200 to
1,300 feet. Therefore it may be expected that, in a series of veins,
the pay zone will be confined horizontally, but unconfined vertically,
although the quartz is continuous beyond these defined limits.

The summary of results which will be available when the Geolog-
ical Survey has completed its work in these gold districts will be of the
greatest value in arriving at a probable rule for governing the pay zone
of these Nova Scotia deposits.

The bulk of the gold hitherto won has come from the smaller
parallel quartz veins which, in some districts, have recorded phenom-
enal yields (¢). The district of Montagu is particularly noted in this
respect.

The occurrence of gold in the slate has been alluded to, and more
recently quartzite carrying gold in paying quantities has been found
at the Richardson mine near Isaac’s Harbor. To the development of
these quartzose slate belts the industry must look for its enlargement
and greatest profits in the future, and an indication that the industry is
already turning in this direction is afforded by the returns for the year
ending December 31st, 1897, which show a return of $539,048 from
83,234 tons milled, or an average value of $6.47 per ton.

By reason of the cheap but excellent labor, the low cost of fuel,
supplies and machinery, the favorable climate and the easy means of

(@® Report of Progress, Geological Survey of Canada, 18;0-7t.

(8) Transactions American Institute Mining Engineers, vol. xx., p. 542,

(¢) 'The year 1891 was noteadble for high yiclds. South Uniacke returned values of
10 to 20 02¢. per ton, and Oldham had one yield of 643 ozs. from 8 tons milled,

access, the gold industries of this Province are worthy of more atten-
tion from capitalists than they have yet received.

Laws.—The mining law of Nova Scotia is exce- “ingly fair and
easy to interpret. ‘The main provisions are:—

(1.) All mines are the property of the Crown, and the product
from the gold mines is subject to a royalty of 2 per cent. upon the
gross output, verified by affidavit.

(2.) Gold mining lands are laid out in rectangular ¢areas,” having
a length of 1350 feet along the course of the veins and a width of 250
feet across the same. A license to prospect may include up to, but
not over 100 areas, and costs the prospector go cents for each area in
his appiication; the license is valid for one year,

(3) Leases, running for forty years, can be obtained for any num-
ber of areas up to 100, upon payment of $2.00 for each and every
area leased, and a further rental of 5o cents per area per annum; this
rental is rebated if the provisions of the lease regarding labor to be
performed thereon are complied with ; such labor being performed or
such rental being paid, the lease is non-forfeitable, and the title is ab-
solute for the period of forty years, Such leases are renewable for a
second period of forty years, and are transferable, being regarded as
personal property.

(4) If the areas are upon private lands, provision is made for an
agreenient with the owner of such lands, failing which a method of
arbitration is provided whereby the property may be acquired.

QUEBEC.

History.—Unconfirmed accounts place the first discovery of gold
in the Province of Quebec as occurring during the first quarter of the
century, but the first authenticated discovery was made in the gravels
of the Gilbert river near its junction with the Chaudiere in the Seigni-
ory of Rigaud-Vaudreuil in 1834,

A young girl, Clothilde Gilbert by name, (;;till living in 1896) in
watering her father's horse in the Gilbert one Sunday morning had
her attention attracted to a glittering stone at her feet, which she
picked up and took to her parents as a curiosity. On account of its
weight, color and oddity the stone (a nugget weighing 2 ozs. 4 dwts.)
was placed on the chimney-shelf where a short time after it was
noticed by Mr. Charles DeLery, the seignior of the district, who had
business with her father, one of his censitaires

Mr. DeLery bought the nugget from Mr. Gilbert, though uncer-
tain that it was real gold, and when he went to France that year he took
the nugget with him, from which, on learning its real character, he
had some teaspoons made which are still in the possession of the
DeLery family.

The first public announcement of this discovery was published
the following year in a communication to the Awmerican Jonrnal of

Science,® by Lieut. F. H. Baddeley, R. E,, then stationed in Quebec.
Upon learning the value of this discovery further search was

instituted resulting in the discovery of several nuggets, but no attempt
to work the gravel was made until about twelve years later. In 1846,
for political services it is reported, Mr. DeLery received from the
Government a grant in perpetuity of the mining rights within his
seigniory, covering about 100 square miles.

In 1847 these rights were leased to a concern called the ¢ Chau-
diere Mining Co.,” which, after desultory operations on the Gilbert and
Des Plantes rivers for two or three years, ceased active operations.

The finding of this gold stimulated search on the other tributaries
of the Chaudiere, resulting in the discovery of auriferous gravels a-
various points in the valley from the parish of St. Joseph northward tc
the boundary linc. Some operations near the mouth of the DuLouj-

*Am, Journal Science, 15t series, vol. xxvii, p. 112,
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produced (1851-52) over $4,300 from an area of one acre in which
the pay gravel was only 2 feet thick. The workings were a crude
form of ground sluicing and were suspended in 1852 on account of
troubles with the owner of the soil, although many nuggets had been
found ranging from one ounce to six ounces in weight.

From 1834 to 1863 no organized work was carried on, but a few
individuals, singly or in groups, continued to prospect and work small
patches with the pan and rocker. In 1863 some of these individuals,
the Poulin brothers, discovered rich gravel on the north fork of the
Gilbert river, and the result of this discovery was a small “rush” in
1863 and 1864, during which time some five or six thousand men
were attracted to these fields.

Trouble at once arose over titles, the farmers giving leases to the
miners in ignorance or disregard of the fact that the seignor held all
mining rights. Excitement ran high, and provincial constables were
required to preserve the peace and maintain the rights Mr. DeLery
had conveyed to the Chaudiere, Mining Co.

In consequence of these troubles and of the difficulty of obtaining
satisfactory terms from the Chaudiere Company, there resulted as
large an exodus of men in 1863 as there had been an influx during the
two preceding years.

The difficulties of this time, supplemented by those occurringin 1877-
78, are the origin of the bad reputation which the gold fields of Que-
bec have had as to insecure and imperfect titles. While it is true that
a very complicated and unsatisfactory condition of titles still exists in
the seigniory of Rigaud-Vaudreuil (largely due to leases and sub-leases
ad infinitum) titles outside of that seigniory are clear and secure, and
by far the larger portion of the auriferous gravels lie outside the
limits of the DeLery seigniory. In 1864 the DeLery Gold Mining
Company was formed, inheriting all the privileges of the Chaudiere
Company for a period of 3o years ifrom June, 1864, with the right of
renewal for another 30 years. This renewal was given in 1894, and the
seigniory of Rigaud-Vaudreuil is now practically locked up until 1924.

The DeLery Company made a futile attempt at quartz mining

near the Devil's rapids, and then ceased active work, preferring to
_sub let its territory. The most important of these sub-lessees was Mr.
W. P. Lockwood, who, by himself and companies organized through
him, undertook investigations extending over many years which de-
monstrated the existence of an ancient river channel on the Gilbert,
and proved that the gold in the modern gravels was derived from this
pre-glacial bed.

Mr. Lockwood's troubles with titles in 1877 and 1878 have been
referred to above; they arose from the policy of the Government in
permitting the habitants, or farmers, to grant rights, and in issuing
licenses to work upon ground already covered by the rights of the
DeLery Company. These difficulties culminated in 1881, when the
Government entered suit to test the validity of the grant to Mr. De-
Lery, and to set it aside. In 1883 the court dismissed the action,
declaring in favor of the validity of the grant, aud in 1884 this deci-
sion was affirmed on appeal.¥

Owing to causes already mentioned this seigniory has rot been
in favor and little or no work has been done since 1885, In 1880-83
an attempt was made, under the guidance of a man totally ignorant of
his subject, to work some bench gravels on the DuLoup river by the
hydraulic method, and something over $200,000 is reported to have
been expended in a ditch, pipe-line, monitors, etc., only to find after
construction was finished that there existed no dump for the tailings.

Several other attempts to reach and work old channels failed for
iack of capital, but demonstrated the existence of gravels carrying

** Mines and Minerals of Quebec.” J. Obalski, Govt. Mining Eungineer. 1559-90, p. 58.

gold, in quantities sufficient to yield large profits, over a large extent
of country. ' '

Gold has also been found in the superficial gravels of the Little
Ditt2a river in the county of Compton, but as these lands are entirely
in private hands (the estate of the late Hon, J. H. Pope) they are not
accessible, and no information is available,

The existence of gold in the drift of the St. Francis Valley, and
about the shores of Lake St. Francis, has been noted for many years,
but these gravels do not appear to have been so rich as those of the
Chaudiere, and little or no gold has been obtained from them. The
same may be said of the deposits occurring in the townships of Wee-
den and Dudswell, although systematic exploration might show the
existence of pay dirt,

Production.—1It is impossible to give exact figures of the produc-
tion of these fields for the reason that the Government of Quebec did
not exact official returns for many years. There are returns only since
1868, and these are but fragmentary.

From 1868 to 1883 inclusive there were returned some $280,000.
From the statément of Mr. Obalski, Government Mining Engineer,t it
would appear that the total production of the whole province from
1846 to 1889 is estimated, after extensive research, at $2,000,000.

Of this amount it is estimated, by competent persons, that the
alluvions of the Gilbert river alone produced fully one-half, or over
one million of dollars.

Area—The area over which superficial gravels carrying gold have
been found has been variously reported at from 2,000 to 10,000 square
miles in the different reports made to the Provincial Government and
to the Geological Survey. While gold in minute quantities is widely
disseminated in Quebec, the area of the region over which it is likely
to be found in economic quantities is from 4,000 to 4,500 square miles,

This area is irregularly shaped, having for its largest dimensions a
line running north-easterly from Massawippi Lake to Lake Etchemin,
a distance of about 120 miles; its transverse width in a northwesterly
direction is comparatively uniform running from 4o to 50 miles.

It must not be understood that the whole of this large area has
been proved auriferous, but that within these bounds are included
practically all the regions in which auriferous alluvions have been
found.

The boundaries are approximately: The international boundary
line on the south-east, a north-west line drawn through Lake Massa-
wippi on the south-west, the main anticlinal axis of the Province (run-
ning from the Township of Shipton to the Township of Frampton) on
the north-west, and the valley of the Etchemin river on the north-east.

Within this area are the four districts of the Chaudiere, Ditton,
Dudswell and Magog. The Chaudiere (as was previously mentioned
in the historical sketch) is the chief district and the largest. It com-
prises all the water-shed of the Chaudiere above Beauce Junction on
the Quebec Central Railway, and extends in a north and south direc-
tion_for nearly so miles, with a greatest width of about 28 miles,
embracing the seigniories of Rigaud-Vaudreuil, Aubert Gallionand,
Aubin de L'Isle, and also the Townships of Shenly, Dorset, Gayhurst,
Spalding, Risborough, Marlow, Jersey, Liniere, Metgermette, Watford
and Cranbourne.

The Ditton district coversa small area in the County of Compton

of some 15 or 20 square miles.

The Dudswell area is indeterminate, but so far gold has been
found here only over a few square miles.

The district along the valley of the Magog has a length of about
12 miles with a width of 20 or 30 miles.

1 Mines and Miaerals of Quebec. J. Obalski, p. 62.
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Geology.—The gold which has been obtained in Quebec has come
entirely from alluvions, both ancient and modern.

That there are workable quartz veins in the Cambrian and Cambro-
Silurian slates which underlie the auriferous gravels has long been the
opinion of several authoritics conversant with the country, (@) but the
depth of the superficial deposits overlying these rocks is so great (from
50 to zoo feet) in most places as to preclude prospecting in the ordinary
way.

Mr. Lockwood has informed me that several quartz veins were
uncovered while working the ancient channel of Gilbert river, some of
which carried visible gold and were very promising, but which nowhere
cropped to the surface, and upon which no development was ever
prosecuted. From the outcrop of several veins occurring in Cambro-
Silurian rocks of the Duloup valley, I have seen minute particles of
free gold, but the size of the veins was too small to admit of working
at a profit.

Dr. Selwyn, who twenty years earlier (#) suggested the vigorous
exploitation of the old deep channels, has expressed the opinion (¢)
that the future of the gold mining industry of Quebec must lie in the
working of the solid vein stone. .

It is from the working of alluvial deposits, however, that a stimulus
for prospecting for auriferous veinstone must ccme.

The area alluded to on the preceding page is occupied chiefly by
two synclinal basins trending north-east and south-west. The first or
easterly one of these synclinals lies between the ridge forming the
International boundary and the uplifts of the pre-Cambrian rocks
known as the “ Stoke Mountain Range.” This uplift is less pronounced
to the north-east of Lake St. Francis but is represented by a back-bone
of Cambrian rocks, some two to four miles wide, which keepsa general
northeasterly course to Moose Mountain.

The second or western synclinal lies between the ridge just
described and the main anticline axis of Pre-Cambrian rocks which
traverses the Province in a north-easterly direction for many miles, and
which is regarded as the prolongation of the Green Mountain range of
the Appalachian system.

The eastern synclinal is almost entirely underlain by rocks of
Cambro-Silurian age, portions towards the north, however, embracing
areas of Cambrian rocks.

The bulk of the Chaudiere district and all of the Ditton district
are within this eastern basin, while the Dudswell and Magog areas are
in the westemn. The broad basin of the eastern synclinal is for the
most part covered with a great thickness of superficial gravels and
boulder clay, the latter of which may, or may not, have been originally
deposited in this basin, but which certainly has been re-arranged by
the action of the great ice sheet.

These superficial deposits have a general arrangemen. (/) which
is as follows in descending order :

(1.) Modern gravel and sand of a few feet in thickness sometimes
containing fine gold.

(2.) Boulder clay, often exceeding 100 feet in thickness.

(3.) Stratified clay and fine sand; the clay usually bluish, some-
times a white ¢ pipe-clay;” the sand hard and firm when dry, but
running freely when saturated with water, forming a ¢ quick-sand.”

(4.) Stratified yellow or reddish gravel, containing flat water-worn
pebbles lying conformably and presenting the unmistakeable * ear-
marks of “river-wash.” This gravel is usually auriferous and is the

fa) T Sterry Hunt and A Michael, Geol
Geol. Survey of Canada, 1hn5,

6) Reports of Progress, Geol. Survey of Canada, 157071,
{¢) Sunimary Report Geol, Survey of Canada, 1891,

(d) ** The Gold DBearing Deposits of the Eastern Townships of Quebec,” by Robt.
Chalmers, Journal of the Federated Canadian Mining Institute, vol, 2, p. 21,

Suney of Canada, 18%. R. \W. Ells,

direct debris from the wearing action of the streams of Devonian and
later ages.

In some cases there is found a thin bed of sand between the
yellow gravel and the bed-rock, when the gravel is then found usually
to be poor and the gold lies directly on and in the rock and slate.

The gold is usually concentrated in the lowest portions of the
gravel and in the seams of the decomposed slate bed-rock where the
latter has been uptilted or has presented edges to the stream. Where
the old bed is smooth little or no gold is found, and to this circum.
stance we think must be attributed the conclusion reached by a recent
writer (@) that the distribution of gold in these old channels is sporadic.
‘This opinion is strenuously opposed by Mr. W, P. Lockwood as regards
the Gilbert River, and since that is the only old river bed which has
yet been worked, it is not justifiable to infer that other old channels,
yet to be worked, will be sporadic in character. Nor is it unusual to
find, in the undisturbed, ancient river gravels of California and Australia,
that there has been a greater accumulation of the gold in one portion
of the river-bed than in another; the uncertainties of *smooth bed-
rock " are known to every miner experienced in alluvial mining,

The authorities of the Geological Survey (4) are strongly of the
opinion that the gold found in the superficies has been derived from
the erosion of the Cambrian and pre-Cambrian rocks with their con.
tained quartz veins, and that proximity to these veins is a necessary
condition of a rich deposit of gravel; although as yet no quartz vein
has been found which has contained gold in anything like paying
quantity.

The fact exists that the richest gravels yet worked are ancient,
and occur in the old channels of rivers running across Cambrian and
Cambro-Silurian rocks. There is evidence to show that these rocks
have had but little disturbance since Silurian times and that the rivers
of that period excavated their valleys and perhaps filled them again
with debris to such an extent as to divert the waters into a new course,
long before the re-arrangement of surface material during the ice age;
in other cases it is probable that this diversion was caused by the glacial
re-arrangement,

From the fact that gold is not found in the boulder-clay it is evi-
dent that the gold alluvions were distributed prior to the clays. Where
gold has occurred in modern gravels it has occurred in places below
where one of these old river-beds has been crossed transversely, or
impinged upon, by the course of the present river, which has acted to
redistribute and concentrate the old gravels, thus causing a local spot
richly auriferous.

No systematic attempt has been made to locate or map out the
courses of these ancient river-beds, which may be accounted for by the
fact that many of them are unquestionably below the level of the
modern streams. and would entail heavy expense to keep prospect
shafts and mine-workings free from water, but ¢ it is in these old deep
channels that the heaviest particles of gold may be looked {ur,” and it
is in them alone that gold mining in Quebec may expect to be remur-
erative; for quartz mining is not likely to speedily become a profitable
industry owing to the heavy surface already spoken of. With judicious
expenditure of money, advised by ability and experience, the gold
fields of the Chaudiere valley should be highly remunerative to capital
invested therein.

ZLaws.—The laws governing the acquisition and working of mines
in Quebec do not encourage either the miner or the investor. The
right to prospect and explore upon public lands is granted without fee,
but before one can do any mining he is required either to obtain &

{a) R, Chabmers, Op. Cit.
(8) Report of Progress, 1S70-71, Dr, Selwyn ; ditto, 1888.89, Dr. Ells.
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“ mining license” or to purchase the * mining rights ” over the territory
he has selected.

The former can be acquired by the annual payment of a fee of
¢5.00 and $1 00 per acre for each acre desired; the latter can be
purchased outright by paying for each acre $5.00 if *“ more than twelve
miles from a railway in operation,” or $10.00 if less than twelve miles
from such railway. No one license can be granted for more than 200
acres, and no sale.of  rights ” containing more than 400 acres can be
made to one person.

To acquire either a license to mine, or mining rights, upon lands
already granted, he must first buy the preferential right (@) from the
owner of the soil, or if not able to do so he may ‘arbitrate” for
« damages"—a procedure involving from three months to many
months delay.

The Quebec law makes a clear statutory division into two realties
of “the soil” and “ the property under the soil” (4), and gives the
owner of the soil a * preferential right ” to the purchase of the property
under the soil, more tersely designated as ‘ mining rights.”

There is a provision empowering the Governor-in-Council to levy
a royalty, not exceeding 3 per cent., upon the net value of the gold,
i.e., “ upon the value at the mine after deducting the cost of extraction,”
but this provision has never been enforced, and is not likely to be,
although it hangs like the sword of Damocles over the investor’s head
For the interests of the province, this section (No. 1435) should be

taken off the statute-book.
Joun E. HarbpMAN.
(7o be continued.)

Developments in Gold-Extracting Machinery, and Some
Causes of Failure.

By JOHN W. JAFFRAV.*

This subject is a very extensive one, whether we view it as com-
pared with the primitive methods of ancient times, or only take into
consideration the advances made in late years and the scientific
methods of to-day.

My object in this brief summary will be not so much to enter into
details, or to take notice of a more than very small proportion of the
many new inventions that are brought out day by day, but mainly to
draw attention to some of the appliances that are best known in
Australia, with some notes of my own observations.

I do not presume to educate practical mill managers—many with
world-wide experience in gold milling ; but I do hope for their friend-
ly criticism and their notes of actual practice. This, in my opinion,
will tend to serve one of the main objects of this Institute, and thus
lead to practical good, and after all the living voice testimony in a
matter of this kind is by far the most effective.

In Australia during the past 4o years, over 1,300 patents have
been granted in connection with mines, minerals and mining appli-
ances; fully the half of this number have been granted during the
past five years; and now scarcely a week passes without producing
the subject of some improved patent in connection with this fascinat-
ing industry. And if we could place reliance on the many glowing
reports we get from time to time of new and improved quartz crush-
ers, perfect concentrators and amalgamators, and other means of sav-
ing even the finest of fine gold from the most refractory auriferous
ores, surely we should have reached the acme of perfection long ago;
but unfortunately actual practice tells a different tale.

(@) Sec. 1441, Quebec Mining Law, Acts of 1892.
(8) Secs. 1423-1424.
*Australasian Institute of Mining Engineers.

All look very well on paper, and if we did not belong to an un-
believing and faithless generation, we would swallow those many
statements as they are presented to us by editors and others, whom,
we are quite sure, have no idea of misleading anyone; we then might
well rest in calm repose, and feel satisfied that the most obstinate of
refractory ores had been brought under perfect control, and must yield
up the full contents of their precious metals to one or other of the
many so-called perfect methods and processes available to us.

It is a remarkable fact that there are never any doubtful paying
mines placed on the market for flotation ; everyone of them, from the
prospector’s point of view, is the road to a sure fortune. And so it is
with the majority of inventors. I say it with all due respect; each
one of them believes that he has found some missing link, and gener-
ally they are filled with an enthusiasm that in many cases would be
worthy of a better cause. Many of them die hard because it is not
easy for some to see why the invention of their fertile brains is not
better appreciated ; but fortunately or otherwise, we are not all con-
stituted alike and do not see things with the same eyes.

We used to laugh at the tale of the man who had a good supply
of sand in his back yard and felt confident that if the ungenerous cap-
italist would only supply the money to float a company for him, he
would soon establish a flourishing business in sand ropes. But we
can match this in up-to-date experience, where an inventor sees his
way to produce, not only a self power producing machine, but in ad-
dition, to give out ample power for ore crushing and amalgamating
purposes, and not only so, but—contrary to all old-fashioned ideas—
actually to store up an increasing force by every expended stroke, in-
stead of reducing such force; and has this so clearly demonstrated in
his own mind that he actually provides a break to prevent a run-away.

These illustrations may be considered ridiculous, but they are
founded on fact, and many others of a similar character could be
cited.

It is to be regretted that out of the hundreds of new inventions
and patents that come out year by year—many of them with glowing
reports of exhibition tests and good promises—there are few indeed:
that are of any practical utility. 1 was going to say utterly useless,.
but that would not be quite correct, because all help to provide:
revenue for our patent organisations.

At the same time we are all ready to admit the importance and
great value of many inventions in connection with the treatment of
gold-bearing ores, which have done much, very much, to facilitate:
and simplify the treatment of mineral ores, so as to secure the largest:
percentage of the available metals in a marketable condition at a.
minimum cost.

Considering the very many new inventions that have been brought
out during the past years, one cannot but be struck with their rarity-
in actual practice. Within the past few years I have visited the prin--
cipal mining centres in all the Australasian colonies, always on the out-
look for good practical ideas that are not common property, and while
I am ready to admit that there are instances where the old trod-
den path has been departed from and some new method adopted, yet
they are the exception and not the rule.

There is evidently too much of the spirit of an old-time engineer
who, when asked by one of his managers to modernise and improve
the patterns of one of their machines, replied: * The thing has done
before and why can’t it do again?” That man was Scotch and it is.
proverbial that they are cautious; but we are Australians and if we
are to uphold the motto of our standard, we must advance with the
revelations of science, and we must make our gear to work in harmony

with the increasing knowledge that is being imparted to us through
those revelations.
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Science is undoubtedly advancing. Fresh revelations are being
made every day, and are being applied in many of the other industries
and professions ; and it is obvious, if we are to keep pace with the
times, that the mining industry must throw off its “Do as we have
done before” policy, and seek out the better methods, prove them,
and put them into practice.

There is still too much of the old idea existent, that if a certain
plant has given good results in one part of Australia, yielding cividends
on say 4 to 5 dwts., the same class of plant ought to be quite as suit-
able for any other district without any reference to the character of
the stone.

I can refer to cases, not a thousand miles from Sydney, where the
stone assays on an average from 4 to 6 ozs. per ton, where they have
the best of old-fashioned plants, and yet are only saving 55 to 6o per
cent. of the assay value. The balance goes to the tailings heap, not
lost, of course, because they know where it is.

Before passing on to consider the mechanical appliances, we are
pleased to notice a decided advance in late years in the management
of many of our mines, where scientific reasoning and experienced
mechanical knowledge are taking the place of unscientific groping and
“rule of thumb” engineering. This undoubtedly is the only way to
solve the physical and chemical mysteries of our auriferous and other
ores, in order to secure the precious metals in solid bullion.

In reviewing developments in gold-extracting machinery, we have
to deal with a matrix, usually quartz, slate or other rock, in which the
precious metals may be free, and readily amalgamated with a solvent,
such as mercury, or at other times interwoven and attached to the
matrix in the form of crystals, alloys, oxides, sulphides, etc., etc.

The matrix requires to be reduced or pulverized. The limit of
maximum size of the grains of gangue has always to be determined
by experiment, and the machinery constructed and adjusted to produce
the size that will liberate enough minerals to leave the coarsest size
commercially barren, and then to separate the metals from the‘pulp or
gangue. And when we compare the methods used now and 2,000
years ago, we do not see the advances that might be expected. A
form of stamper battery and amalgamation by quicksilver was used
then as it is to-day. In our days there are, it is true, many forms and
styles of batteries, and there have been many attempts to get something
better, as in the form of rolls, centrifugal mills, ball mills and pans in a
great variety of design; many of them claiming to do more work with
the same power and a lesser percentage of cost for tear and wear than
the stampers, and some of themn, we believe, are capable of giving
demonstrative proof that they possess these advantages, if put on the
same footing as the stampers. A good many are doing so already,
but, whatever may be the cause, it is significant that wherever there is
a large crushing plant wanted, the preponderance of favor goes with
the stampers. I was much struck when paying a visit to the dumping
yard at Fremantle early this year, at seeing hundreds of stamper mor-
tar boxes in great variety of design and only one Huntington mill.

In one direction we have not advanced: whereas in olden times
they could make it pay to crush and amalgamate for a yield of 1 to
2 ozs. of gold per go tons, or about 15 grs. per ton, we, with all our
improvements cannot look at anything so poor.

Stamper batteries embrace a great variety in detail-—each point
designed with a special object in view: to gain increased crushing
power, to reduce the motive power required, to minimise the cost for
wear and tear, to make it more effective as an amalgamator, and so
on. Much would be gained if more attention were given to the
actual requirements of each particular case, and if the various im-
provements, as they became available, were adopted if suitable to the
particular class of ore to be treated. But, speaking generally, when

a stamper battery is the selected crushing power, it is customary
simply to order any well known make without taking into considera-
tion the class of stone to be treated. .

Speaking in a general way again, I find that most of the Austra-
lian-made gold stamper batteries differ very little in design. Each
colony has its own favorites. We have improved designs and makes
of cams; improved tappets or dies in great variety; more durable
shoes and dies as, for example, those of compressed or hammered
steel, which are more lasting and wear more equally all over than any
cast ones; and other improvements in details that it is needless to
refer to here. But there is one point of special notice: in nearly all
the American and English made batteries the gratings are set at an
angle outwards, whereas the most of the Australian made ones have
the screens set perpendicularly. Each has its own advocates, but if
I am not very much mistaken in my observations, the sloping screen
is advancing in favor in Australia. The screens themselves have also
been the subject of several improvements; punched, slotted and
woven in various metals, including aluminum bronze, which has been
introduced lately, and, although more costly to begin with, is said to
be more profitable in the end.

The American batteries also have, as a rule, larger screen areas,
which is important; for if the pulp cannot escape as fast as it is
reduced to the fixed maximum size, some of it will be made finer and
cause more * slimes,” thus increasing the difficulty of ore dressing.
This of course applies to other means of crushing besides batteries,
and we are pleased to notice that the latest designs of mortar boxes
have been turned out with larger screen area and are being appre-
ciated.

The importance of rapid amalgamation has received some atten-
tion, and several new devices have been introduced and adopted, such
as inside amalgam plates, both front and back, and, in some cases,
amalgam ripples below the screens; these are all improvements, espec-
ially for free milling ores. Steel liners in the boxes is also a modern
idea and has come to stay.

We have not much experience with direct-acting steam-stampers
in Australia, although I have seen several different makes giving exhi-
bition tests; some were undoubted failures, and all I can say for the
others is that more proofs of their efficiency are required. The same
remarks in a general sense apply to stampers with recoil spring actions ;
so far they have not been a success. I had the opportunity lately of
seeing the latest development in this line: one of Saunders’ Rapid Ore
Stamp Batteries, which the patentee says have been designed with the
object of securing the maximum of work with the minimum of power,
cost of maintenance, etc. It is claimed for it that there is a saving of
40 to 50 per cent. in motive power; that a 3-head plant with 250 Ib.
stamps will do as much work as g-head with Goo lb cam stampers ;
that it is lighter, and can be run faster than the cam stamper. I have

not seen it at work, and can only say that reports speak well of it.

Pneumatic ore stampers, although adopted with some success, I
believe, in tin mines, have not, so far as I know, been adopted in gold
mines in Australia. The Elephant z-head ore stamper was introduced
some years ago in New South Wales and was found to do fairly good
work with clean quartz; but when any mullock was present, the screens
got clogged after a very few strokes, the wear and tear also being
large.

One thing I think will be admitted in connection with any kind
of stamper battery, even with all the latest improvements—improve-
ments in theory, if not also in actual practice—that the effective
crushing power is less per h.p. exerted than by crushers with a contin-
uous rotary action; and yet the stamper, in point of popularity, is a

*long way in the lead. What is the reason for this? I am inclined to

P
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think, with all due respect to the stamper, that *‘old use and wont”
has something to do with it; and that, in some cases at any rate, the
newer crushing devices have not had the patient, unbiassed trials that
perhaps they merited. And let me remark here, because it applies to
all modes of crushing, but more particularly to rotary crushers, that
many failures are due to irregular feeding. No crushing machine should
be without the adjunct of a good stone breaker and an automatic ore
feeder. There is no lack of efficiency in these, and a big list of good
makes to choose from, such as—in reciprocating jaw breakers—the
Blake & Marsden, the Baxter, the Dodge, and the Jacques’ Victorian
Patent Stone Crusher—a colonial make which, in any point, compares
very favorably with any of the imported machines. There is practically
very little alteration of late years in the principle of any of the best
proved jaw breakers, but what are known as the Rotary or Gyratory
Crushers are a distinct advance on the jaw crushers.
Works was the first to introduce this class.

The Gates Iron
The crushing is done
between a cone placed on a gyratory shaft working vertically through
the centre of a cylindrical shell; as it gyrates the crushing cone im-
pinges on the sides of the shell. The top of the cone shaft is fixed in
position, while the bottom is gyrated more or less as required; hence
a continuous action crusher in lieu of the intermittent action in the old
jaw crushers, and consequently more work obtained for the same
motive power.

The Phillips’ Patent Improved Rotary Crusher is of later date
than the Gates, and was brought out with several improvements. It
is right to say, however, that both these machines have been improved
lately,and can now be considered great acquisitions in point of economy
as compared with the old style of jaw crushers, and so be more used
in connection with pulverisers of any kind, as a much more equal feed
is insured and consequently less wear and tear, fewer breakdowns, and
larger crushing power are gained.

Ore feeders, as I have said, are an indispensable adjunct to pul-
verisers, and there are many varieties of them. I need only name a
few—all very simple in construction and yet effective; the Victor
Automatic Ore Feeder, the Tulloch Automatic Ore Feeder, the Chal-
lenge Automatic Ore Feeder, the Stamford, Smithson’s, and others,
including also some simple tripping gears which have not been honored
with any special name, but are none the less effective for that.

At all the best regulated mines nowadays, the advantages of a
rock crusher to reduce the ore to the size of walnuts, or even less, in
conjunction with an ore feeder, are fully appreciated, because it is the
cheapest means of reducing the ore to a certain gauge; and which, if
fed into the pulveriser regularly, whether it be stampers or otherwise,
prevents overcrowding or the needless friction and wear and tear of,
at times, running the machine empty. The adoption of some kind of
rock-crusher and ore-feeder is then a distinct advance on old time
practice. Regularity of the feed is of the utmost importance with any
system of pulverising, and those who have not realised this are losing
more than they are aware of.

In point of development the system of roll pulverisers follows the
stamper batteries. Theoretically they are the more economical form
of crusher; their action is continuous, instead of, as in the stamper
battery, being intermittent; and they make less dust or slimes than
the stampers.

The old style of slow running Cornish rolls has been superseded
by various makes of fast running rolls, including the Reliance Crush-
ing Rolls, Gates’ Improved Cornish Rolls, Krom’s Crushing Rolls,
and the improved Krom Rolls, This latter, in conjunction with a
good rock breaker, a fine crusher, proper screening arrangements, an
automatic ore-feeder, etc., does remarkably good work with any kind

of ore, and crushes to any degree of fineness. The effect of roll

crushing is to break up the ore into its natural crystals, and as there is
no rubbing or pounding it produces less dust or slimes, or in other
words, can be adjusted to produce a more regular grain, near the limit
of maximum size required to liberate the precious metal. Another
important improvement in all these rolls is that they. are clad with
forged steel shells or rings, which makes them more economical in point
of wear and tear, and which, when worn out, are very easily replaced.
They are best adapted for dry crushing, and of course give the best
results when evenly fed ~Some reports say that they are not a suc-
cess as very fine crushers; but I have seen a good many at work and
can say that, with proper grading and regular feeding it would be
difficult to get better execution.

The other crushing or pulverising machines which have been
introduced from time to time, make up a very long list; but the most
of them may be said to have only paid a flying visit. Others have
come to stay, and, as referred to in an earlier part of this paper, some,
in my opinion, are worthy of a better reception than they have had,
and in some cases, at any rate, would give a better account of them-
selves if the prejudices of “old use and wont” would give place to
fair and unprejudiced treatment. And, I repeat once more, because it
is of the utmost importance, that special care should be given to regu-
Jar and even feeding. The cause of failure with some otherwise good
machines may undoubtedly be attributed to lack of this attention. A
good many of the newer order of pulverisers are quick running, and
that, according to the late J. Cosmo Newbery, may be another of the
causes of failure. He says: “All high speed grinding mills have the
tendency to reduce both quartz and-gold to impalpable powder, more
so than in some of the slower methods. This is more perceptible
where there is pyrites in conjunction with the tough quartz. While
crushing the quartz, the brittle pyrites is reduced to a slime, and if the
gold is not lost it is certainly more difficult to recover.”

I can only refer to a few of the developments of quartz crushers
that have come to us with high testimonials as to the powers of crush-
ing with the minimum of energy and waste, and with the maximum of
amalgamating and gold-saving properties; but many of them, from
some cause or other, have not vindicated their good characters, as far
as Australia is concerned. In some the capacity, in conjunction with
the motive power required, and the large percentage of costs for renew-
als and repairs, is undoubtedly out of proportion to even the old-
fashioned stamper battery.

Th:: Huntington Mill is one of the first real innovations in quartz
crushers of modern times. It is a distinct departure from any of the
modes in vogue up to its advent; and it will also be admitted that it
possesses special merit. A description is unnecessary, because its
general construction is well known already. The centrifugal action of
the suspended rotating rollers against the ring die is one of impact rather
than of grinding—the ore being granulated without making muchr
slimes, and the gold, as soon as it is liberated from the matrix, is in
great part amalgamated and retained in the bottom of the pan, and
another portion is caught on the copper plates outside. The rollers
being adjusted to pass freely over the mercury without contact, it is not
so liable to be stirred up and “floured ;” but yet the action keeps the
pulp in contact with the quicksiiver, and thus favors amalgamation.
The cost of replaces in this machine has been much reduced since the
makers adopted hard forged steel roller and die rings, which, although
more costly at first, are very much more durable in proportion. “Re-
gular feeding ” applies in a special sense to this machine. Automatic
feeders are applicable but they need to be watched and regulated by
hand, according to the output of the machine, as there is no means of
making a connection to act where it is over or under fed ; and even

when set for any particular class of ore, it requires to be intelligently
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attended to so as to give the best results.  But when this is done, I
think there is evidence that its capacity, taking motive power and wear
and tear into account, is in its favor as compared with the stamper. I
know this is not a general opinion, and I am not prepared to admit the
maker’s assertion “that it will do the same crushing as the stampers,
with half the power” VYet it is a crusher of cousiderable merit in
many respects ; and it would be interesting to have evidence of its
practical working results alongside a good <tamp battery on the same
class of ore—both being worked intelligently and without prejudice.
As there are various makers of these machines, so there is diversity in
quality, design, workmanship, effectiveness and durability ; but a prac-
tical engineer has no ditficulty in selecting the best make.

The Howland Quartz Pulveriser and the Gritfin Mill are both of a
similar class to the Huntington. The latter, however, instead of hav-
ing several rolls as in the others, has only one roller, run at 220 revolu
tions per minute, with high pressure due to centrifugal force on the
material being crushed between the roll and die, and is said to crush
from 1'% to 215 tons through 1600 mesh screens per hour.

I have next to notice some pulverizers that belong to the same
class as the Arrastra and the Chilian Mill, amongst which we find :
Woods’ Patent Pulveriser, which resembles the Chilian Mill, but gets
" increased crushing and grinding power through the bottom die or
crushing surface being bevelled up towards the periphery of the pan,
and the face of the muller rings being bevelled to match.  Besides the
weight of the rollers their is a powerful spring pressure applied which
can be adjusted at will. This mill is equally applicable for wet or dry
crushing, and gives good results with little power and small wear,

Bryan’s Patent Roller Quartz Mill is another innovation of this
class. It has three stecltired rollers running over steel dies in an

annular plane, with an iron drum around which the driving belt passes, |

bearing on the face of the rollers.  In operation the pulp is arranged to
run round the pan, next to the screens, with a rapid current; but
towards the centre, the movement being much slower, the gold, as
liberated from the matrix, falls towards the centre, and in practice is
found amalgamated around the centre cone. It has the merit of being
very simple, easily driven, but I am unable to give a comparison of its
capacity with that of other machines.

The Wiswell Ore Pulveriser, Harvey & Co’s Roller Quartz Mill,
Merral's HydraulicQuartz Mill are all of the same class, and haveall been
tried in Australia, cach claiming some special merit over its contemporary,
but practical results bave not made them popular so far.  Indeed, when
we take into account the good work done by, and the simplicity of, the
old primitive Arrastra—the parent of them all—it is very questionable if
some of these can be termed improvements at all.  The old Arrastra is
by no means to be despised. It holds its own very creditably amongst
all the later advents, and miny of our hest authorities admit that the
old original, with its stone crushing surfaces, has special virtues not
possessed by any of the newer fashioned tribe.

The Sturtevant Mill came to light some years back as quite an
original idea, claiming that its action caused the ore to grind itself. The
mill is composed of two cylindrical heads—one on each side of a hopper
and screening case ¢ these heads run at high velocity in opposite diree-
tions and these two opposite forces hurl the ores against each other and
thus reduce them to powder. It is said to crush and powder hard steel
balls without any perceptible wear on the machine : but with all the
merits claimed for it, has not found favor in Australia, whatever it may
be doing clsewhere.

The Cyclone Pulveriser, another Amcerican invention, is unique in

its way. s its name would indicate, the active agents here are very

strong currents of air, supplied by powerful fans, so arranged that the
currents of air scize the material as it is fed in, and keep it in action in
a perfect vortex, rubbing and grinding itself ; and the force of air can

be so arranged as to keep the ore suspended until it is reduced to the
size required. ‘T'his also brought very high testimonials with it, but has
not been a success here,

Inventive energy has been much exercised on a great variety of
devices in Spherical Ball Mills, from the * Cyclops Globe” or * Lion
Mill with its single ball, to the * Krupp ” or Otis Mill with their many
balls of various sizes. Nearly all claim to crush wet or dry; but I
notice that some take the precaution of noting, that if used to crush dry
the ore must be properly dry, not damp or sticky ; and this is where
one of the troubles begins, because unless specially dried, it 1s a rarity
to find ores mn a fit state to be crushed dry by these machines., The
variety is large, and the mechanical devices for operating them are equally
varied ; some of them come from other countries, where dozens are at
work crushing ores and giving the best of :atisfaction In Australia
we find the same machine in one or two solitary cases only, doing their
work well, but none of them making much progress. For some years
back, I have been watching the progress of this class of pulvenzer, and
have often referred to acknowledged authorities in search of some hight
on the subject; but it is a remarkable fact that instances where even
two agreed on the merits of the samie machine are very scarce indeed.
Under these circumstances I think it would be invidious to single out
any particular machine for criticism.

The following are a few of the better known mills of this class:—
The Globe Mill, with one ball; the Lien Mill, an improvement on the
above ; the Cyclops Mill, with one ball ; the Lamberton Mill, with six
balls ; Hall's Perfect Ball Mill ; Jordan's Bail Mill ; the Crawford Mill ;
the Ashcroft Ball Mill; Tornagié¢'s New Patent Ball Mill; the
Morrell Grinding Mill; Beer's Combmed Crusher, Amalgamator, &c.;
Krupp or Gruson Ball Mill; the Otis Ore Crusher, and others. The
diversity of opinion which I referred to in an earlier part of this paper
is very noticeable in connection with this class of machine. Some make
special provision for the quick delivery of the crushed ore as soon as it
1s reduced to the fixed maximum gauge, and are designed to avoid
sliming : but others claim as a special point of merit that they not only
crush the ore, but grind it to an impalpable powder; and as a conse-
quence they are slime makers. The reason for this diversity is obvious :
one inventor has had to deal with a free milling quartz where a coarse
crushing gives up the precious metals, whilst another has had to deal
with refractory ores, and finds very fine crushing is necessary to secure
the treasure.  Each works on the basis of his own experienceand invents
a machine to suit his own particular case, which it may do very well ;
but the faislure comes when it is put on the market, and these conditions
are not taken into consideration when the machiue is ordered.

In practice it is found that most of the ball mills are very extrava-
gant in wear and tear of the grinding surfaces, and it thus follows that
they, with some exceptions, are also very extravagant in grinding power.
Another objection to some of them is that the balls soon wear into
irregular shapes, and thus their cfficiency is very much reduced. In
this class of ctusher we get continuous action, but so far as I am aware
we have not got increased production from the same power as expended
on intermittent crushers, and so there is still room for improvement.

Tustin’s Rotary Pulverizing Mill and Granulator is a very near
relation to the Krupp or Otis Ball Mills, the principle being very much
the same except that instead of spherical balls, as in the lauer, the
crushing power in the Tustin Mill is two rollers, which are the ful!
width of the casings—about 18 inches long and 1924 and 14 inches it
diameter respectively.  These roll upon the shoes or grating bars and
crush the ore, the pulp escaping in the same manner as in the Krupp
An example of this machine is erccted in the New South Wales Gov
crament Metallurgical Works at Clyde, where it will have a good oppor
tunity of proving itsclf.
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Poley’s Patent Ore Pulveriser and Electrical Amalgamator is one
of the most ambitious combinations we have yet referred to; it is
described asa continuous grinder or pulveriser, having a strictly balanced
action, requiring a minimum of motive power. The ore, after passing
the rock breaker, is fed through openings into and between a pair of
concave and convex grinding stones, and after leaving the outer periph-
ery it then gets a finer crushing by passing between a lower pair of
crushing cones, which are arranged at a more acute angle and are of
finer adjustment. This grading of grinding surfaces is said to be abso-
lutely controllable, so that tailings can be reduced to an impalpable
pulp if required The gangue is then discharged into a set of electri-
cally charged revolving ripples containing mercury ; then through an
annular ring with electrically charged mercury and a series of other
ripples with metal balls.—one or more of them being made of copper ;
and before the gangue is finally disposed of, it is passed over a set of
electric magnets, and finally through a steam heated mercurial bath.
The arrangement af the crushing and grinding power is novel, and the
idea of the electricamalgamating arrangement is ingenious. Exhibition
tests have passed off satisfactorily showing a capacity of about 2 tons
per hour with 5 to 6 h.p. So far, I am unable to refer to any extended
practical test.

The Lightner Quartz Crushing and Grinding Mill, although a.

ctranger in Australia, has some good mechanical points, which deserve
more than a passing notice. The rock is fed into a hopper which
surrounds a gyrating muller, from which it passes through quartz to the
inside of a bottom muller, where it is crushed between the muller and
the central cone in the mortar, then dropping below is ground between
the lower muller shoe and die. The gyrating motion of the muller
causes a strong wave splash against the screen, securing a quick dis-
charge. Some of its claims are: cheapness, small cost of maintenance,
small amount of sliming and comparatively little driving power. Judging
from its general construction and the reports I have seen of its work, I
am inclined to give it a place of merit.

Amongst the “Jaw ” Fine Crushers I need only name “ Marsden’s ”
Pulveriser or Fine Crusher, which is too well known to need any
description ; the “Samson” Fine Crusher and Granulator, with two
vibrating jaws ; Grinrod and Carter’s Patent Jaw Ore Crusher and Pul-
vericer, which is made in small sizes suitable for assay rooms and also
for large milling purposes; Carver’s Patent Ore Reducer—one of the
latest of this class; and Jacques’ Combined Jaw Breaker and Roller
Mill Pulveriser, which has given a very good account of itself wherever
it has been put to full practical duty. All these jaw crushers and com-
binations are eminently adapted for dry crushing and with them it is
not necessary to stipulate that the ore must be perfectly dry as noticed
in connection with some other types of crushers.

The “Suckling” Dry Stamp Battery is referred to in connection
with some workings ; it has both back and front screens, but there is
otherwise nothing special to notice about it.

From New Zealand we have good accounts of another class of
grinders known as “ The Fraser Pans.” There are two distinct machines
passing under this name, similar in their main features, but differing in
some details—one is the invention of G. Fraser, of Auckland, and the
other of J. C. Fraser, of Coromandel. I have seen one of the former
at work in Sydney, doing fairly good work, and I have seen several of
the same invention at work in New Zealand ; but I must confess that
the latter were giving by far the best results and were working with
comparatively little power. A good many of them have been adopted
in New Zealand and are found to compare favorably with other crushers
and amalgamators. I have also had experience with Lockwood and
Nicholson’s Patent in New South Wales, which is another of the same
class, but evidently not so well balanced, for I can say without hesitation

that it would require the produce of a good mine to keep it in going
order.

I have named these crushers as some of the better known examples
of the various classes of modern times. It is not by any means an
exhaustive list, because their name is legion, and still they come, with

more or less merit ; mostly in the latter, unfortunately.

But I cannot pass without taking special notice of one of the latest
developments in ore crushers, which certainly is a novelty in its way,
and lays claim to be very far in advance of anything of its kind known
hitherto. I refer to the  Juggernaut,” (Banfield’s Patent). It claims
to be a ““ crusher without any grinding,” to have a capacity very much
in excess of any other known crusher with the same motive power, and
that friction of operating parts is minimized and consequently wear and
tear and driving power economized. Briefly described, it is a revolving
circular pan, with a series of steps forming crushing grooves or surfaces,
each step raised toward the centre where the ore is fed. There are four
steps or racers in the pan, and a set of 16 revolving mullers in pairs is
arranged to run on the side steps or crushing races; one pair acting in
the first and the third races, the next in the second and fourth races,
and so on alternately. These mullers are only three inches wide each,
and in all with their carriers, give a crushing weight of about 6 tons.
Comparing the * Juggernaut” with the stamper battery which the
owners refer to as the only other machine which crushes without
grinding,” they give results as follows : —

“ An average stamp measuring 5o square inches and weighing 700
1bs., dropping 3,600 times per hour, requires about 1 h. p. nominal to
drive it and exerts a crushing power of about 16 lbs. per square inch,
and thus covers 180,000 square inches in the hour, which with 16 lbs.
to the inch gives about 1,286 tons per hour for one stamp. The total
weight of the  Juggernaut” is about 13 tons, and 10 h.p. nominal will
work it to its full power with a speed of 15 revolutions per minute, or
goo revolutions per hour. The crushing power is arrived at thus:—
“ Total weight bearing on the material, 6 tons, 13,440 lbs.; this bears
on 16 points 3 inches wide, and allowing % an inch of the wheels or
mullers to do the crushing we get the sum 16 x 3 x 4 = 24 square inches
The area covered
the crushing wheels is: 4 concentric tracks, 15, 18, 21 and 24 feet

and thus 13,440 lbs. + 24 = 560 lbs. per square inch.

respectively, in all 78 feet or 936 inches : in each of these tracks wheels
travel, each wheel 3 inches wide, so that one revolution of the 16
wheels in all the tracks covers (936 x 4) x 3=11,232 square inches ;
this multiplied by goo revolutions per hour = 10,108,800 square inches.
On every .nch of this surface the pressure is 560 lbs per square inch =
2,527,200 tons per hour, or accurding to these figures a crushing power
equal to 1,965 head of stampers, tor an expenditure of 10 h.p.”

I am not prepared to admit that these figures are correct, and in
the meantime am waiting some further particulars. In any case it
appears to have capacity very much in excess of any other crusher

within my knowledge.

Many of these crushing machines claim to be good amalgamators
as well, and no doubt this is so with some classes of ore, but in other
cases greater care should be given to the selection of the machinery
best suited for the particular class of ore in hand, so that it may be
crushed in the best form fit for amalgamation or whatever treatment has
to follow the crushing in order to secure the precious metal. I am
convinced that many of the crushing devices already referred to as in a
sense untried would give a good account of themselves if their merits
were properly put to the test; not simply exhibition tests, but with
practical unbiassed parties to watch their progress in actual work from
time to time and report the results to future meetings such as this. By
this means many would be rejected ; but the economic and profitable
would then be selected to do good service in their proper places.
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Ore concentrating appliances come next in order, and here again
we have a big list of inventions : and perhaps competition has been as
keen in this as inalmost any other department of gold saving appliances,
the chemical processes not excepted.

For the rougher concentrations, we have as an advance on the old
style of shaking tables the Gilpin County Concentrator, which is very,
good for separating the coarse pyrites, but in which almost all the slimes
are lost in the tailings. Haley's Improved Percussion ‘Table, which
has a bumping action endways by means of cams and recoil springs
which can be adjusted to give any degree of force required. ‘This
machine 1s very popular in Victoria. Rettinger's Latest Double
Side Action Percussion Table (side bumping), which claims to be
an improvement on the Haley in that it will treat fine slimes as
well as heavy gangue if properly adjusted. ‘The Salzburg Per-
cussion Table is another development of classifier with a length-
wise bumping action, and claims to have larger capacity than the
others. These machines serve the purpose to a certain extent,and with
a following of blanket strakes and ripple launders save a fair proportion
of pyrites; but T have had the opportumty of testing tailings at some
of the biggest gold mills in Australia where these or similar machines
have been in use, and have been surprised to find a large percentage of

~payable tailings going to waste. One defect of these machines is that

they are not continuous in their action, and do not deliver the products
automatically, but have to be stopped as the surfaces fill up, to be dis-
charged.

The Gilt Edge Concentrator, the invention of an American who
has remedied this defect by removing the board at the top end of the
table, and has otherwise adapted it to deliver the concentrates over the
top end into suitable receiving boxes, Gauthier's Shaking Table is an
arrangement of silvered copper plates as wide as the discharge of the
mortar box and 12 to 16 feet long with a longitudinal vibrating motion
adjustable to suit the different classes of ore. Wynne and “I'regurtha’s
Concentrator is one of the latest on the market. “The main feature of
this invention is an iron cylinder with a movable bottom, which grad.
ually sinks as the pyrites accumulates upon it ; the reason given for the
deposition of the pyrites being that the current is suddenly checked and
spread by its descent into the wide cylinder, and thus effective concen-
tration is secured.

In rotary concentrators we still find examples of the old concave
and convex round buddles doing good work in the good old-fashioned
way, and 1 could refer to several improvements in these, but at their
best they have their disadvantages: and I pass on to notice perhaps
one of the first developments of modern centrifugal concentrators. The
Hendy Concentrator was, I believe, one of the earliest rotary oscillating
machines, and is still found doing good service. It was undoubtedly
the progenitor of a great many others of a similar class; acting by
centrifugal force with a reciprocating or circular bumping motion ob-
tained by one device or another, they may differ in the sectional shapes
of the reciprocating pans and the modes of delivering the concentrated
pyrites or sulphides, but otherwise belong to the Hendy family and arc
a distinct advance on the old lateral movement bumping percussion
tables.

‘The Duncan Concentrator is one of the most papular of this class,
and amongst others we may name Stanfield’s Improved Concentrator,
Liddell’s Patent Concentrator, Harrison’s Patent Rotary Concentrator,
Rodda and Mitchell’s Concentrator, Clarkson and Stanfield’s Dry Con-
centrator, the Otis Rotary Concentrator, McNeill's Patent Concentrator,
and many others. Theyare not all successful in actual practice, although
most of them pass test exhibitions very creditably ; the failures may not
be the fault of the machines, but being put to do a certain class of work
for which they are not suited, and hence it is, in many cases, that
apparent improvements, when left to the care of that “old use and
wont,” are found wanting and are passed aside without further consid-
¢ration.

( Zo be Continued.)

CANADIAN MINING INSTITUTE.

SPECIAL MEETING IN MONTREAL.

Many New Members Elected.—Government gives a Grant
of $1,000,

In accordance with the Charter of Incorporation granted to the Canadian
Mining Institute at the st Session of Parliament, a special general meeting
of the members was held in the room of the Institute, Windsor Hotel, Montreal,
on Friday evening, grd June, to formally ratify the election of officers and the
Constitution and By-Laws.  There was a good attendance, Mr. John E, Hard-
man, S.B., M.E., President, in the chair,

The Seeretary read the minutes of previous meetings, which were, on
motion, confirmed and duoly signed.

NEW MEMBERS,

The tollowing having been approved by Council were duly elected mem.
bers:- -

Arorinak, W H., Mining Engincer, Trail Smelting Works, Trail, B.C.

Brevicn, Hexry, Mining Engineer, Nelson, B.C,

BRENT, CHARLES, Mining Enginees, Rut Portage, Ont.

BULeRE, MLAL, Mining Engineer, Kaslo, B.C.

Boss, J. E., Spokane, Wash,

Cuampeion, James, C. & M. E., Cariboo Gold Fields, Ltd., Barkerville, B.C.

Coste, EvGEsE, Mining Engineer, Windsor, Ont.

Cowans, J. R., Mechanical Engincer, General Manager, Cumberland Ry.
and Coal Co., Springhill, N.S,

CLARRE, Rov, Mining Engineer, Rossland, B.C.

Croasoai, Ho E,, Manager, Hall Mines Ltd., Nelson, B.C.

DICK, ALEXANDER, Rossland, B.C.

Deacos, T. R., C.E,, Rat Portage, Ont,

Dovaras, LORD SHOLTO, Rruce Mines, Ont.

Evans, J. W, C. & M. E., Sudbury, Ont.

FowLeR, 8. S, Mining Engineer, New Gold Fields of B.C., Lid., Nelson,
B.C.

Fraugerty, R., Mine Superintendent, Yum Yum Gold Mine, Rat Portage.

Guess, GEORGE ., Analytical Chemist, Greenwood, B.C.

G, T. R., Acadia Powder Co., Halifax.

HebpLiy, ROBERT R., Metallurgist, Hall Mines, Ltd., Nelson, 8.C.

HAYWARD, ALONZO A, Mining Engireer, Halifax, N.S.

iy, Lesuag, C.E., Vancouver, B.C.

HouLpien, A H., Assayer, Nelson, R.C.

Joussrong, R, C. CampiiLL, Mining Engineer, Nelson, B.C.

KirkGaary, P, M.E., Canadian Gold Fields, Ltd., Deloro, Ont.

RenoE, Heary, MLE., Rossland.

Low, ALBERT P., B.A. Sc., Geologist, Geol. Sur. of Canada, Ottawa.

I Lank, H. PERRY, M.E., Gold Fields of British Columbia, Revelstoke, B.C.

LECKIE, J. E., Mining Enginecer, Rossland, B.C.

MacpoNaLp, Buryarn, Mining Engrineer, Montreal and London Gold and
Silver Dev. Co., Dufferin Mine, Salmon River, N.S.

MoxTrenT, D, ELzEar, Montreal.

Mason, F. H,, F.C.8,, Analytical Chemist, Halifax.

McCoNNELL, RiNaLDO, Crystal Gold Mining Co. of Rathburn, Mattawa,
Ont.

MeCramG, CLARENCE J., Momreal.

NELsON, Chas., Montreal.

Newsan, W, T., Vancouver, B.C,

NaNKIRELL, E. J., Mining Engineer, Fern Gold Mining and Milling Co.,
Hall's Siding, via Nelson, B.C.

PARRER, CHARLES, Consulting Mining Engrincer, Rossland, B.C.

STUART, GEOR..E, Mining Engincer, Truro, N.S.

Tormsa, E. S, Trail, B.C.

ACT OF INCORPORATION,

The Secretatry reported that in accordance with the instructions of Council
he had consulted with Messrs. Gemmill & May, Barristers, Ottawa, respecting
an et of Incorporation, and a Bill had been drawn up and adopted by both
Houses of Parlinment to the following effect :—

HILL NO. 116,
An st to incorporate the Canadian Mining Institute.

WaeRENS the persons hercinafter named have, by their petition, repre-
sented that an association known as the Canadian Mining Institute bas been
founded by the said persons and others, foi the following purposes, namely :
First, to promote the arts and sciences connected with the economical produc-
tion of valuable minerals and metals, by means of meetings for the reading
and discussion of technical papers, and the subsequent distribution of such in-
formation as may be gained through the medium of publications.  Second, the
establishment of a central reference library and a headquarters for the purpose
of this organization. Third, to take concerted action upon such matters as
effect the mining and metallurgical industries of the Dominion of Canada,
Fourth, to ¢ncourage and promote these industries by all lawful and honour-
able means.  And whereas the said persons have prayed that it be enacted as
hereinafter set forth, and it is expedient to grant the prayver of the said peti-
tion: Therefore Her Majesty, by and with the advice and consent of the
Senate and House of Commons of Canada, enacts as follows :



THE CANADIAN MINING REVIEW.

169

1. John E. Hardman, George M. Dawson, William .\, Carlyle, Charles
Fergie, John Blue, B. T. A. Bell, Ao W, Stevenson, James McArthur, Archi-
bald Blue, William Hamilton Merritt, F. T. Snyder, Henry S. Poole, Wilbur
L.. Libbey, Robert G. Leckie, Clarence H. Dimock, Geo. E. Drummond, Geo.
R. Smith, J. Obalski, John J. Penhale, R. G. McConnell, Frank C. Loring,
John B. Hobson and Wm. Blakemore, together with such persons as hereatter
become members of the Institute, are hereby incorporated under the name of
* The Canadian Mining Institute,” hereinafter called ** the Institute,” for the
purpose set forth in the preamble.

2. The Institute may acquire and hold such lands and property as are
necessary to carry out the objects and purposes for which incorporation is
sought ; provided that the annual value of the real estate held at any one time
for the actual use of the Institute shall not exceed five thousand dollars.

3. The Institute may make such by-laws, not contrary to law, as it deems
expedient for the administration and government of the Institute.

4. The affairs and business of the Institute shall be managed by such
officers and committees, and nnder such restrictions touching the duties and
powers of such officers and committees, as may be prescribed by by-law,

5. The head office of the Institute shall be in the city of Montreal, or in
such other place as may, from time to tlme, be determined by a vote of two-
thirds of the members of the Institute.

"THE SECRETARY--Valuable assistance had been given to the passing of
the Act by Messrs. D. C. Fraser, M.P., Allan Haley, M.P.,, and C. J.
Logan, M.DP., to whose influence also the Institute was indebted for the re-
mission of the fees ordinarily charged for the enactment of such a Bill.

MRr. R. T. Hopper moved, seconded by Mr. A. W. Stevenson, that the
Secretary be instructed to convey the cordial thanks of the members to Mr.
Haley, Mr. Fraser and Mr. Logan, for their valuable co-operation.- ~Carried.

BOOKS FOR THE LIBRARY.

The Secretary reported that he had shipped to the library four cases of
books and periodicals, and that, according to instructions of Council, he had
purchased the first 15 volumes of the Transactions of the American Institute of
Mining Engineers from the estate of the late Sir John A, Macdonald.

On motion of Mr. Stevenson, seconded by Mr. T. J. Drummond, the Presi-
dent was authorized to negotiate for the acquisition, by purchase or otherwise,
of the remaining volumes necessary to complete the sett of these valuable pro-
ceedings.

DOMINION GRANT.
The Secretary was pleased to report that as the result of their interview

with the Premier and Finance Minister, the sum of one thousand dollars ap-
peared in the estimates as a grant towards the work of the Institute.

LIBRARY APPROPRIATION,

On motion of Mr. Stevenson Brown, the following amounts were voted
towards the equipment and maintenance of the Librarv and Reading Room of
the Institute :

Windsor Hotel, rent 1898-9.. ... .................. $400 00
Purchase of new books and maintenance........... 300 00
$700 00

ELECTION OF HONORARY MEMBERS.

On motion ot the Secretary, the following were vnanimously elected Hon-
orary members of the Institute:

Dr. A, R. C. SeLwyy, C.M.G ., late Director of the Geological Survey of
Canada, Vancouver.

Hox. W, S, FIELDING, M.P., Minister of Finance, Ottawa.

LIBRARY COMMITTEE.

The following were elected members of the Library Committee during the
ensuing vear :--Messrs. Ho W, DeCourtenay, J. Stevenson Brown, George E.
Drummond, the President and Secretary ; Mr. Drummond to be convener.,

ELECTION OF A MEMBER OF COUNCIL.

The Secretary having explained that Mr. R. G. McConnell, who had been
elected a member of Council for British Columbia, in view of his acceptance
of the position of Provincial mineralogist, had decided to remain on the staff
of the Geological Survey ; it would therefore be advisable to elect a resident
of British Columbia on the Council.

On motion of Mr. Drummond, seconded by Mr. DeCourtenay, Mr. S. S.
Fowler, M.E., Consulting Engineer to the New Gold Fields of British Colum-
bia, Nelson, was duly elected to fill the vacancy.

BRITISH COLUMBIA MEETING.

Mr. McCuaig recommended holding a meeting of the members in British
Columbia in the tall, and the suggestion being approved the Secretary was in-
structed to communicate with the local members at Nelson, and if the matter
met with their approval to proceed with the neoessary arrangements.

Mr. Meredith recommended that the minutes of all meetings be printed.
The Secretary hardly thought it necessary 10 go to this expense, as
particulars of all meetings were published in their Transactions.

After some discussion the Secretary was instructed to distribute among the
members the minutes of this meeting.

This being all the business the meeting adjourned.

A meeting of the Library Committee was held afterwards, when arrange-
ments were made to have the rooms of the Institute in the Windsor Hotel
suitably fitted up and equipped. It is hoped to have the reading room open to
the public by the 1st of July.

Our London Letter.

LoNDoON, 11th June, 1898.

During the past month the Canadian mining market has remained very
inactive, partly in sympathy with the general apathy of the Loondon stock
exchange, and partly owing to interest in this section having, to use a min-
ing phrase, temporarily ‘* pinched out.” 7To continue the metaphor, how-
ever, there is every probability that the vein will be recovered shortly, and
that it will continue to increase in richness with depth. As a matter of fact,
for nearly twelve months this country has been continually asked to study
the prospectus of some proposition or the other, having for its object the
transfer of capital from British pocketsto Canada. Inaddition to the purely
mining enterprises, there have been a number of flotations of perhaps a less
speculative character, but all helping to assist in the satiation of the English
capitalist. It is difficult to say how much capital has actually been raised to
furnish the funds for the exploitation of mining enterprises in British
Columbia and Klondyke during the past twelve months, but it must run
into a very big figure, and some anthorities put the nominal amount at
£6,000,000 or £7,000,000. When we remember that up to the present no
purely Klondyke mining concern has had a chance of proving its claim to
be regarded as a prospective dividend payer, and that only two or three
British Columbian companies have yet obtained admittance to the dividend
list, it is not surprising, perhaps, that investors in this country and on the
continent have heen displaying a disposition to await developments before
furnishing further capital for the purpose of exploiting your mines. That
the promoting community still regard British Colnmbia and the Klondyke
as an excellent medium whereby to effect a transfer of funds from the
pockets of the European investor to their own banking accounts, however,
1s proved by the constant registration of schemes, good, bad and indifferent,
for the carrying on of operations in that region, and the only reason that
the newspaper press has not been deluged with the alluring prospectuses
already prepared by these gentlemen, is that the depressed condition of the
stock markets and the city generally, due to the uncertain political outlook
in all parts of the world, have so jeopardised the probable success of such
appeals, that it was thought safest to await a more favorable opportunity.
At the time of writing, the outlook is decidedly brighter, and markets are
rather brisker than they have heen for some time past. It is, therefore,
probable that the appeal which is, I understand, to be made next week by
the Associated Gold Mines of British Columbia (which is to be brought out
with a capital of about half a million to acquire some hundred properties in
British Columbia}, may be followed by the appearance of the prospectuses
of other enterprises which have been shelved pending the arrival of the
transformation in the financial world which is considered indispensable to
the successful flotation of Canadian mining companies. As you will see,
however, by the budget of registrations which I have sent you, Klondyke
and British Columbia are still in the van of the movement, and Ontario,
about which we heard so much a year ago, is very much in the rear.
Whether the friends of the latter, in this country, are strong enough to
obtain for it that prominence which they claim is its due, has yet to be de-
termined; but I can only say that while Rossland and Dawson City have
become as well known in London as Johannesburg or Hannan’s, Ontario
attracts little publicity, and I should think not a tithe of the capital which
has been raised in some form or the other on behalf of Canada during the
past twelve months has been bespoken on its behalf. Newfoundland, as
you will have learned from my previous communications, has not heen
entirely overlooked, but Nova Scotia, so far, has not received any attention
at all.

The report that a commission is to sit to investigate and formulate plans
for the settlement of the outstanding differences between the United States
and Canada and this country, will probably act as a fresh stimulus to public
interest in the doings of the Dominion, and as I write our leading news-
papers are congratulating themselves upon the good results which should
tollow the rapproachement between the United States and this countrv. It is
recognised that the commission will have a difficult task to adjust all the
differences that on so many occasions threatened to embroil the two chief
members ¢’ the Anglo-Saxon race, but as it is believed that the members
forming it will be fully impressed with the advisability of arriving at a basis
which shall prevent the possibility of these disturbing elements being re-
opened in the future, strenuous eftorts will probably be made on both sides
to bring about a complete settlement of the questions at issue.

That Canada will receive all the attention and support she deserves
from the mother country is certain, and we have so much idle capital in
England that we can quite easily furnish you with a good deal more capital
than has already been subscribed to the various companies issued during
1897-98. Many of our leading financiers now regard Canada as likely to
prove a serious competitor with South Africa and West Australia, and
although it will probably he some time before the Dominion equals or excels
the gold output of the former, it will have but little trouble to win public
support from the Australian colony. It is to be hoped that the scandal con-
nected with the flotation of West Australian *“ wild cats’’ will not be repeat-
ed in the case of Canada, but I am afraid that unless the comtnission which
has been enquiring into the working of the present Companies Act is able
to induce the Legislature to take active steps for their immediate amend-
ment, Canada will not escape the objectionable attentions of the financial
sha ks who prey upon the credulousness of the public. Already a number
of *wild cats '’ have been launched, and even respectably introduced con-
cerns have been over-weighted with capital in order to provide promoters
with handsome profits. Take the case of the British American Corporation
as an instance. Here we have, out of a total capital of £1,500,000, £500,000
taken as the purchase money for a few options on second and third rate
British Columbian and Klondyke properties, which probably did not cost
the promoters a tenth part of this large sum. The prospectus of this
scheme was one of the baldest I ever read, and although Mr. Whitaker
Wright seems to have at last secured the LeRoi mine, I do not think he is
to be complimented upon the misleading way in which he drafted his pros-
pectus. Unfortunately your severe criticism of this schetne was too late to
be of any service to those who might have been guided by it, and induced
to save their money for some more promising enterprise. The zroup is un-
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doubtedly a strong one, but the shares have been very weak lately, and at
one time were quoted in the London Stock Exchange at as low as 17 shil-
lings, after having been up to about 24 shillings or 25 shillings at the
beginning of the year. Another company which illustrates the evil of ove. -
cipitalisation is furnished by the Klondyke Goldfields, the latest flotation
of Sir Charles Tupper's company, the New Goldfields of British Columbia,
This concern was brought out in April, with a capital of £350,000, to acquire
properties in the Klondyke region. These were highly praised in the pros-
pectus, but opinions as to their value differed considerably, and it was
rumoured that the promoting company obtained (100,000 profit by the
flotation of this concern.  Of course, one cannot expect a promoting com-
pany to work for nothing, but it seems a great pity that financiers who
undertake this class of business cannot see the necessity for exercising self-
restraint in this matter. Many companies which could, no doubt, pay
respectable dividends on a capital of £100,000, are capitalised at such an
extravagant rate that from the very first their prospects of proving decently
remunerative are reduced to the vanishing point. I am only giving youa
couple of instances of over-capitalisation. If such leading companies as
these will do such things, one can hardly be surprised if the smaller fry in
the promoting world display the desire to obtain as much as possible from
the operations in which they may be engaged.

‘The unfortunate part of it is that the public never seem to profit by past
experience. They are invited to subscribe capital to a venture which the
lessons of the past should teach them requires the strictest investigation.
The prospectus which is issued has been drafted by the individuals who
have purchased the property they wish to dispose of, and who will naturally
do all in their power to present as attractive a picture as possible. The pub-
lic never seems to see that a prospectus is nothing more or less than an
alluring advertisement put forward by a financial tradesman who wished to
sell his goods at as big a figure as possible, and who has no intention of
guaranteeing the quality of the articies he supplies. He can always plead
that he believed that they were genuine, and that he was giving good value,
and that he was entitled to say so in_his advertisement, and that the buyer
(the investor) should naturally on his part have made careful enquiry as to
the value of the goods he was purchasing before parting with his money.
The public, however, go on in the old way, accepting prospectuses as if they
were gospel, and often taking only the slightest trouble to verify the staté-
ments put forward. The average investor still places himself in the hands
of the directors, who in this country, in too many cases, are merely the
dupes of the promoters. He takes it for granted that if the names of the
directors inspire confidence, he need not bother himself about enquiring
further. Is it surprising therefore, that unscrupulous persons take advant-
age of this weakness and prey upon those who really are not capable of safe-
guarding the funds which the irony of fate has placed at their disposal ? Of
course, a great responsibility rests upon the State in this matter, and for
some time past it has been recognised that our present Companies Acts do
not sufficiently protect those who have not common sense enough, seeming-
ly, to protect themselves. As I have already remarked, a commission has
been sitting to enquire into the best means of protecting investors from the
rapacity of the unscrupulous promoting community in this country. Proba-
bly the Legislature will be called upon to discuss their report at an early
date, and it is possible that the Government may recognise the urgency of
the question and introduce a measure which will be decidedly less encour-
aging to financial rogues and vagabonds than the present Acts.

Althongh the markets have been as dull as ditch-water, and quite un-
favorable to financial negotiations of any kind whatever, I am constantly
meeting Canadians who are over here with the object of bringing properties
they are interested in before the English public, either direct or by means
of those financiers who play the part of the middleman in the realm of Joint
Stockracy. Many have been sa<{)lv disappointed at the results of their visit,
but on the other hand I am in a position to state that a number have suc-
ceeded in obtaining the most careful attention of those who have it in their
power to influence large capital, and promises of financial assistance to their
schemes, so soon as the present market apathy gives way to cheerfulness
and activity.

The LeRoi deal has been fixed up at last, and Whitaker Wright should
be happy seeing that he has, after many days, secured the chief property,
upon which, according to the prospectus of the B. A. C., he had obtained an
option so far back as December 10th.

Ontario properties are dull and seldom mentioned, and the market for
their shares is a purely nominal one, dealing in them being a matter of
negotiation.

Despite the dulness of the times, the Canadian railway securities have
been appreciating in value, their recent traffics being so encouraging as to
attract investment support. It is said that insurance companies have been
buying Grand Trunk guaranteed on the improving prospects of this road,
while on the statement that the Government guarantee of the bonds of the
Quebec & Lake St. John was to be extended for ten years from the date of
lapse, these securities became unprocurable. Hudson Bay have fluctuated
a good deal, having been very weak at one time owing to the steady stream
of realisations that followed the sharp advance in these shares last year, and
which was based on the supposition that the old trading company would be
among the first to materially benefit from the rush to Klondvke = They are
now quoted at 21}4. Canadian Pacific Railway, 873%; Asbestos & Asbestic,
7% ; Bank of British Columbia, 20; Bank of Britlsh North America, 64; Bank
of Montreal, 475; Gold Explorers, 14; Ontario Gold Reefs, 1; Hall Mines,
1}{; British America Corporation, 18s 6d; London & British Columbia Gold-
fields, par; British Columbia Development, 7s 84; New Goldfields of B.C.,
par; Gold Fields of B.C., par ; Mikado, 3. Dawson City Trading corporations
are quoted at a discount, viz: 15-16, and very nominal at that.” Indeed, the
Dawson City group are decidedly dull, and despite the 2 p.c. dividend paid
by one of the Turner companies—the Klondyke and Columbia Goldfields—
out of the promotion of a much be-puffed Ontario concern (the New Golden
Turner) the companies with which the Premier of British Columbia has
associated himselt, do not hold a very high position in the opinion of Lon-
don financiers. The Tupper companies are lower, like the Turner group,
but are really regarded more seriously, although it was a significant point,
not overlooked here, that the venerable Canadian statesman did not asso-
ciate himself with the New Goldfields Co’s latest promotion—the Klondyke

Goldfields. As a matter of fact there is but a nominal market for the purely
Klondyke ventures, the market itself, like the public, being disposed to
await further information before losing its head further over the new region.
The Canadian market is still a very limited one, but with good news from
the Dominion it would speedily expand. The latest recruit is Mr. Harry
Mosenthal, but I fancy that the present members of this section of the Lon-
don Stock Exchange do not find it at all difficult to do all the work in con-
nection therewith. On the other hand, like Oliver Twist, they are always
asking for more. Meetings have been few and of reports lately there have
been none beyond the detailed statement issued some time ago by the
B. A. C. dealing with the properties it has acquired, or has under op-
tion, in both cases in conjunction with its partner the ILondon and Globe
Finance Corporation.

There are two other matters to which I should like to refer before I
close. The first is regarding Mr. W. Ogilvie's visit to this country, and his
lectures. In my opinion he has done more to check the boom in Klondyke
companies than any other living person. He has impressed all whom he
met with his sterling qualities, and his absolute integrity. Often, at per-
sonal inconvenience, (for our climate did not agree with him) he has ad-
dressed big audiences in the clty, and although devoid of florid rhetoric his
remarks were always deeply interesting, and a valuable addition to our store
of information regarding the Klondyke region. Of course, the promoting
fraternity have not.appreciated his warnings, and I was much amused at the
elephantine efforts of a certain member of Parliament, at one of Mr. Ogil-
vie's lectures, to try and smooth away the somewhat blunt language in which
he had denounced the wholesale pillage of his official reports to embellish
prospectuses. But investors generally have much to be thankful for in his
efforts to save them from becoming the victims of that section of our finan-
cial community which I have dealt with above, and which has produced a
Jabez Balfour, and others who, although as guilty, have hitherto escaped
detection by the strong arm of the law.

The second point is the formation of the Incorporated London Chamber
ot Mines, which has recently been formed to furnish information to its sub-
scribers about colonial mines. Particular attention will be paid to Canada:
British Columbia, Ontario, and the Klondyke will be carefully nursed by
the Chamber, whose monthly report has already come to be recognised as a
useful record about Canadian mines.

COMPANIES.

Dominion Coal Company, Limited.—The Directors report for the year
ended 28th February as follows :—

‘“ As will appear from the Treasurer’s statement, t?le output for 1897 was
1,221,471 tons, larger by 51,686 tons than for the previous year,

‘¢ All the construction work, both ordinary and extraordinary, of which
a considerable amount has been done, has been charged to operating expenses
and depreciation account, so that the property account, as compared with a
year ago, stands reduced by $12,000, being the amount of bonds purchased
last year under the sinking fund.

‘“ Since the close of the fiscal year, under the operation of the Sinking
Fund, $53,000 of the bonds of the company have been purchased and can-
celled, reducing the bonded indebtedness to the sum of $2,935,000. There
still remains in the hands of the New England Trust Company the sum of
$125,000 as a special deposit under the terms of the deed of trust,

‘“It is expected that the company will begin delivering coal on its con-
tract with the New England Gas and Coke Company by or before the first
of January. Requirements under the contract, if the works are run to their
full capacity, will call for an increase of about seventy-five per cent. of the
present output of the company.”

The annual statement shows :—

Net proceeds 1,221,471 tons, and net income from steam-

ships, railways, barges, real estate, etc.................. $540,853 44
Less—Intereston bonds..................... $179,280 oo
Other interest paid and accrued........ 27,576 72

Sinking fund................... ..... 54,680 35 261,537 o7

$279,316 37

Less—Dividend preferred stock paid and accrued........... 160.000 00

Balance .................. i $119.316 37

Additions and improvements to property in 1897

chargedoff ........................ $79,547 41
Carried to general surplus............. 39,768 96 119,316 37
BAaLANCES FEBRUARY 28, 1898,
Assels:
Property accounts ... $20,168,274 33
Cash Assels.:
Cash in banks and offices................ $46,341 70
Accounts and bills receivable.......... - 102,741 43
Balances due from agents, and coal at dis-
tributing points. ............... ... 235,381 46
New supplies in warehouse and stores. ... 122,826 63
Cash in New England Trust Co. for out-
standing coupons................... 90,420 00
Cash in New England Trust Co. for sink-
ingfund......... ... oo oL 125,138 95
Cash in American Loan and Trust Co. for
uncalled-for dividends .............. 1,512 00 724,362 17

$20,892,636 50
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Liabilities

Capital stock, common
w

o

fr

preferred.....
First mortgage bonds ... ..

15,000,000 00
2,000,000 00
2,988,000 00

Bills pavable ....... ... ... ... .. ... ... 123,812 61
TUnpaid coupons ...... .. .. ........... 90,420 00

H dividends. ... ... ... ... ..... 1,512 00
Sinking fund, 18¢7..... ... ... . ... .. 54,680 135
Dividend 2months...................... 26,666 67
Rovalty ......... ... .. ... oL 34,214 48
Interest accrued.............. ... ........ 5,175 91
Accounts payable....................... 268,124 56
Railway suspense account............... 125,000 00

Balance, general surplus . ... 175,029 92 $20,892,636 50

GENERAIL SURPLUS ACCOUNT.

Surplus from 1897 balance. ... ... $92,363 31
Net contribution to permanent sinking fund, 1896 ($54,172.65

less $11,275 used for purchase of honds).................. 42,897 65
Surplus from 1897 asabove....... ...l 39,768 96

Total general surplus carried forward. ............

$175,029 92
Railroad suspense account, subsidy held for depreciation of R.R. $125,000 00
SINKING FUND, APRIL 1, 18g8.

#111,800 U.S. Reg. 4s (v Used for retirement 353

1.O8% oo $121,303 00 bonds.............. $55,250 84
Uninvested funds ...... 4,267 49

From 1897 business.. ... 54,680 35 Balance carried forward 125,000 00

$180,250 84 $180,250 84

Brought forward....... “$125,000 0O T T

The New Vancouver Coal Mining and Land Co, Ltd.—The follow-
ing is excerpted from the thirteenth report of the Directors presented at the
annual meeting of shareholders on 17th ulto.:—

The net ountput for the past half year was 121,037 tons, making a total
for the year 1897 of 267,552 tons, as against 269,676 tons for the year 1896.

The sales for the past half year were 123,031 tons making a total for the
year 1897 of 263,878 tons, against 272,943 tons for the year 1896.

The market continued in a depressed condition until nearly the close of
the year, when there was a little better demand, but there was no increase
in prices,

Fast Field Mine.—The net output during the last half year from this
mine was 84,269 tons, making the total for the year 156,779 tons.

Protection Island Shaft.—The net output from the upper seam for the
past half year was 9,848 tons, making a total for the year of 59,015 tons, but
this mine has been closed since July last in consequence of the dullness of
the market.

South Ficld, No. 5 Shaft.—The net output from this mine for the past
half vear was 26,920 tons, making a total of 51,758 tons for the year.

It will be seen from the accounts that there is an available balance for
the past half year of £5,969 8s. 9d., out of which the Directors recommend
the payment of a £2 per cent. dividend, free of income tax, making (with
the interim dividend paid in November last) /4 per cent. for the year 1897 ;
this will absorb £4,300; the balance will be carried forward. The proposed
dividend will be payable immediately after declaration.

On the recommendation of Messrs. Rosenfeld and Mr. Robins, the
Directors have purchased the steamer ‘‘Peter Jebsen,” 3,077 tons gross
register, at a cost of £30,000. The amount was paid by Messrs. Rosenfeld
and charged by them to the company in their account current for January
Jast. The ownership of this steamer and the ability shewn by Messrs,
Rosenfeld in securing other steamers on time charter, has enabled the com-
pany to provide tonnage for a large amount at normal rates.

Whitewater Mines, Limited —The first general (statutory) meeting of
the members of the Whitewater Mines, I.imited, was held in Iondon on 1oth
instant, Mr. H. W, Forster, M.P. (chairman of the company), presiding.

The Secretary (Mr. E. R. Tasman), having read the notice convening
the meeting, the Chairman said : Whilst the object of to-day’s meeting is to
comply with the Joint Stock Companies’ Acts, 1 feel that I should meet the
wishes of those shareholders who are present if I made a few observations
with reference to the constitution of your company. After hearing what I
have to say to-day, I feel sure you will all agree with me that not only have
vour Directors and staff acted with the utmost dispatch and promptitude in
the conduct of your affairs, but that they have done everything possible in
the fulfilment of their duty in guarding and forwarding your best interests.
Had it not heen for the unusually inclement weather experienced in British
Columbia since the beginning of February we should have already been able
to make large shipments of ore and corresponding profits. I may tell you
that, although we went to allotment on February 16, the company was duly
licensed in British Columbia and entered into full possession of its property
on the 24th of the following month, which certainly would not have been
possible had we not had the advantage of the assistance of the staff of the
T.ondon and British Columbia Goldfields, Limited. Mr. Fowler. in his
report, values the mine contained in the Whitewater claim alone at $585,000,
although, he states, from an intimate knowledge of the ground, that the
Whitewater vein has been proved to run not only across the Whitewater
claim, but right across the Irene and Myrtle R claims to the extreme western

limit of this company's property. If, then, we have a value of $585,000 on
the Whitewater claim alone, it is not unreasonable to expect that we have in
both the Irene and Myrtle R claims two properties which will prove to be as
valuable as the Whitewater proper, an({) this is the more probable as the
southern houndaries of these claims extend further on the dip of the vein
than is the case on the Whitewater. 1 draw your attention to this to show
that although no work of considerable extent has been carried out upon the
Irene and Myrtle R claims, there is no doubt that we have in these and the
Tennie C, the whole of which belong to your company, a value far and away
above that of the Whitewater claim alone, and that the capitalization of your
company was fixed witliout considering these outside claims, and with a view
to securing the commercial success of the undertaking. To give you some
idea of the immense returns of ore available for stoping in our mine, the
latest information received from our manager in British Columbia is to the
effect that there is now in sight a sufficient quantity of ore to supply a con-
centrating mill with 100 tons daily for eighteen months. This places our
property in a position which I believe to be unequalled by any other mine in
the district. (Applause.) I have explained to you that the development
work carried out by the company since the property became ours has ren-
dered available for shipment a very largely increased quantity of ore; but
further than this, cur neighbors on the south—evidently believing in its
continuity—have conclusively proved for us the existence of our vein at
depth by carrying out the necessary work on their ground, and striking the
Whitewater vein, of similar quality to that above, at something over 1,000 ft.
below its outcrop on our property. We understand, it is fairly reasonable to
suppose, that these outside workings are at a point where our outcrop is
nearest to the southern boundary ; nevertheless, our manager informs us
that our vein will have a depth of 500 ft. below our lowest level, No. 4, at
this narrowest point before dipping out of our property. We may assume,
therefore, that everywhere else we shall be able to follow the vein to a much
greater depth. This is especially so in the case of the Myrtle R and Tennie
C, and in these claims, moreover, the ground rises to the westward, and the
total backs are consequently increased. I have endeavored to explainto you
the large potentialities which our property possesses. and I have every reason
to believe that before our next yearly meeting you will have had proofs of
its character which would satisfy the most exacting in the shape of good
dividends. (Hear, hear.)

A vote of thanks to the Chairman and Directors terminated the meeting.

The Asbestos and Asbestic Co., Limited.—This company has issued
its first report and statement of accounts, being for the period of 13 months
to 31st March. After providing for all expenses of management and writing
off (3,541 for depreciation, there was a net profit of 42,180, which is to be
carried forward. ‘‘The directors regret that from various causes the output
of ashestos during the period has been much smaller than was anticipated,
and, asa consequence, the company has not been able even to supply contract
quantities to the H W. Johns Company, still less to effect sales in other
directions. It was found necessary, soon after taking possession of the
property, to abandon for the present the intention of working the mill by
water power, and to undertake the putting down of additional plant and
machinery to be worked by steam, in order to increase the output as proposed
in the prospectus The asbestos and asbestic produced during the
period has cost appreciably more, in consequence of the disturbance and
interruption, than the present cost under proper working conditions, and the
directors expect to produce much larger quantities of asbestos during the
current year, at such a reasonable cost as will enable them not only to profit-
ably fulfil the H. W. Johns Company’s contract but also to make satisfactory
sales in other directions.”” The directors propose to make an extra stock-
taking on the 3oth of September next, an(F to issue a circular letter to the
shareholders giving the result of the first half of the current vear's operations.

Athabasca Gold Mining Co —A meeting of the shareholders of this
company ‘vas held in New Westminster this month to ratify a sale of the
Athabasca group of mines, which was unanimously approved of. The agree-
ment of sale provides for the incorporation of a new company in Eugland, to
be known as the Athabasca Gold Mines, Limited, with a capital of £2c0,000
to take over the property. One hundred and forty thousand pounds, being
70 per cent. of the entire capital, is given to the present company as purchase
money for their property. Ten thousand pounds has heen put up in cash
for the purchase of machinery and for the further development of the prop-
erty. Anadditional £10,000will be available for working capital, if required.
Provision is also made for the placing of stock on the English market under
a pool agreement with the English company which has promoted the deal,
which practically assures to the present holders of stock at least 6o to 65
cents per share, while, with the increase! development it is confidently
expected that the value of the stock will go up. The new company takes
the property dating from April 12 last, and their engineer has been in charge
of the work since May 1. Work is proceeding on three different ledges at
the present time. Altogether the prospects of the company never looked so
well as they do at the present time.

Athabasca Gold Mine, Limited.—Registered April 20th, by A. Fell,
46 Queen Victoria St, E.C. Capital, £200,000, in £1 shares. Objects: To
enter into an agreement dated 23rd March and expressed to be made between
A. E. Rand, astrustee for the Athabasca Gold Mining Co. (Limited Liability)
and the British Columbia and New Find Goldfields Corporation, being an
agreement for the purchase of all the mining rights, concessions, undertak-
ing, business and good will of the Athabasca Gold Mining Co., Limited, and.
to develop and turn to account the same and further to acquire any other
mines, mining, water, and other rights, grants, leases, claims, concessions,
options of purchase, metalliferous land, alluvial ground, &c., in any part of
the world to carry on the business of a mining, milling, smeltingand trading
company in all its branches,

.
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MINING NOTES.

Ontario.

LAKE OF THE WooDS.

Mining matters in the region around Rat Portage have, during the
past winter and spring, been what the holders of mining locations term
‘“ quiet ;”’ that is to say, very little has been effected in the way of proper-
ties changing hands If it is true that we had a boom here a twelve-month
ago, there is certainly no sign of one here now. Of speculation there can
scarcely be said to be any, the pendulum of interest having apparently swung
to the opposite extreme almost ; for our district is not getting as much atten-
tion as it is justly entitled to. But the outlook is not by any means dark,
for all that. The ¢ boom,’’ or whatever name we may choose to give to the
unusual activity in matters relating to mining which characterized this dis-
trict of country last year, was not the healthiest condition of affairs for us;
for a large share of the abnormal activity was devoted to the mere acquisition
of mining locations, resulting in the surveyor’'s chain *‘ being thrown around
everything that could, with the widest latitude, be called a ‘‘ vein,” be it
lode, dyke, belt, band or stringer. The prospectors, like ‘‘ the man that is
an householder,” brought ¢ forth from their treasures things both new and
old,” and many an old ‘‘find ’ was re-visited, the surveyor being of the
party, until everything that had been discovered up to date was surveyed
and duly applied for in the Crown Iands Department. This year the survey-
ors that are left complain of having too much leisure ; partly because pros-
pectors have nothing in the ¢ bank,’” as the loggers say in the lumber shanty.
The most objectionable feature of the boom, however, and the one whose ill
effects are with us yet, was the boom in the prices of mining prospects.
Here, of course, we can imagine we hear the protest from the prospector,
and probably there are two sides to this as to almost every question ; still, it
is a fact that a number of men came here in the spring of 1897 with the
intention of investing in mining claims who went away disgusted with the
prices that were asked for properties, most of which, too, were in a totally
undeveloped condition. Claim holders are much more sane this year. how-
ever, and locations can be had at pretty reasonable figures. But apart from
transactions in transfers, mining is not wearing an unhealthy aspect. The
three established mines are holding on the even tenor of their way, increas-
ing in development work and producing the desired gold brick with greater
or less regularity, whilst development work is doing on numbers of proper-
ties.
other from another ; in some cases the vagaries of the vein itself have given
the miners ‘‘ pause ;' in other instances it is to be feared that lack of funds
was the real trouble. A good many are anxious, but are hoping that when
the Klondike excitement has experienced the abatement which it is certain
to suffer, and when the war-clouds have rolled by, capitalists will again direct
their attention to this country, and will take hold of some of the good things
which are here undoubtedly. And when the money comes along next time,
the holders of claims will think several times before letting it pass,

Notwithstanding the generally admitted ‘‘ quietness,’’ there are a few
prospectors in the field, but no very important finds are reported as yet. The
latest excitement is over the reported discovery of placer ground about eight
miles east of the town ; one okP the local papers gives quite an enthusiastic
account of the matter, but so many similar reports have been heard in the
past that the average inhabitant will await developments with composure.

The use of the diamond drill in the exploration of quartz ledges is be-
coming quite a notable featurein this partof the district. But in the opinion
of many its promiscuous employment in this manner is of doubtful advan-
tage. It is a subject, however, which would give rise to a good deal of dis-
cussion. It may be said, however, that in the mind of the ordinary
unsophisticated individual the diamond drill is the universal instrument for
laying bare the secrets of the rocks, and for quickly and infallibly procuring
all needed information relating to the exploitation of a mineral deposit.

The principal inconvenience to the mining interests in this part arising
out of the present abnormally low stage of water in the Lake of the Woods
is perhaps the difficulty experienced in getting oreand other freight through
Ash Rapids. The improvements to navigation effected there last spring
consisted in the deepening of the chanmnel at each of the two chutes by
removing boulders and the blasting out of some rock i sizu as well. In
ordinary years this would have made it comparatively easy for Shoal Lake
craft to pass up and down, but this season steamers from the Lake of the
Woods have to stop at the lower rapids, and the boats that have with great
labor been got into Shoal Lake have to stop at the upper rapids. There is
thus a space of about half a mile between the rapids over which the barges
bearing the freight have to be warped by hand, entailing much delay, besides
the delay often experienced in running the actual rapids themselves. A
regular canal lock is the only thing that will meet the emergency, and the
interests involved demand the construction of such a lock as soon as possible.
The water is lower than usual also on the streams and inland lakes, adding
to the difficulties of the navigation of those waters by canoes, etc. The ordi-
nary swamps are very dry for the time of year.

Regina Mine,—The deepest shaft is now down 450 ft. The vein is 6 to 7
ft. in width, while its gold values have risen rather than fallen, The vein is
becoming quite regular, too. Mining is practically stopped whilst the
changes in the mill are being made. The old 10 stamp mill has been taken
out, and six Tremaine stamp mills are being put in, which with the one
already in use, makes seven of these machines installed there. This is quite
an advertisement for the *‘ Tremaine,’’ and the results will be watched with
great interest by mining men. The boilers for the new machinery that is
being put in have an aggregate of 250 h.p.

Some of these prospects have stopped work, one from one cause, an-

Stella Mine.—Work has been going on steadily all winter. A new shaft
is being sunk on the Stella vein at the mouth of the tunnel which was run
for a short distance on the vein into the hillside. The shaft is down about
4o ft., and the vein is 4 to 5 ft. wide, consisting of a whitish quartz carrving
pyrite, and good value in gold. There is a streak about 6 inches in width
that is highly mineralized with pyrites chiefly and is quite rich in gold. A
good-sized sample of this lately brought in shows gold quite freely. The
owners are quite elated by the way this shaft is turning out. A shaft had
been sunk on each of two other veins, but work on these is suspended at
present. There is as yet no machinery on this property, the hoisting being
done with a horse and ‘‘ whip.”

Trigy’s Mine.—\Work was suspended here some weeks ago, but is to be
resumed shortly. The shaft is down 8o ft.; it is splidly timbered in two
compartments, and all the work has been done in most workmanlike manner.
The sinking was by contract, but all the work was done under the supervision
of Tom Philbrook, an experienced California miner, who was placed in
charge by the owners. Hoisting was effected with a horse and ‘¢ whip,”
The country is a massive trap.

Cameron Island —Work is going on regularly on this property, the deal
on which was consummated during the past winter. In the latter part of
May four barge loads of the ore was brought for treatment to the Keewatin
Reduction Works, but it has not vet transpired what the yield was.

Tyiumph.—1t is reported that an interest in this mine has recently been
sold by the parties who acquired it a short time ago. Work has stopped for
a while, but will soon begin again, when a drift, it is said, is to be driven at
the 1oo-ft. level. The shaft is down about 230 ft. and the vein is about 7 ft.
wide. Work was carried on during the greater part of last winter, and some
good time was made in sinking with three shifts.

Zreasure—Situated a little north of the Triumph. A small force has
been working here for some time, and a shaft is down over 6o ft. At 60 ft.
a crosscut was run to cut a vein which showed only faintly at the surface; it
was struck at the point where it was expected, and was found to be about 6
ft. wide.

Gold Cross.—Thisisa prospect near the Triumph that has come into local
notice this spring on account of its being owned by two ladies, and from the
fact that some rlch samples were brought to town from it not long ago. A
shaft is being sunk which is now down about 30 ft., and Captain Jos. Thomp-
son, who is in charge, says it shows gold all the way down.

Combine Mine.—Work is going on regularly on this property. It appears
that at the start operations were of a somewhat tentative character, consid-
erable mining having been done before the true vein was finally located.
The vein was found, however, and work has been satisfactory ever since.
The trouble was largely due to the fact that operations began after a consid-
erable depth of snow had fallen, rendering it difficult to obtain a compre-
hensive knowledge of the ground and the veins. Only a small force is as
yvet engaged. The president and the treasurer of the company visited the
property about the middle of May and returned well pleased with what they
had seen. They spoke of putting a mill in as soon as the mine could be got
ready. This is one of the Camp Bay properties which have attracted consid-
erable notice during the past year; it is in the neighborhood of the Mascotte
and the Trojan. The Bully Boy is another of the group ; it is reported that
this property has changed hands lately.

Black Sturgeon.—A small force has been at work here during the winter
and some machinery has been put in. The owner has been on a visit to
Sweden, his native land, during the winter. This property is near the
Scramble. ‘

Zhe Yum Yium —Work will shortly be resumed on this property.
same is reported of Bath Island.

The

Nora.—Tt is not known to outsiders when work will be resumed on this
property. A shaft has been sunk to a depth of about 120 ft., but it would
appear that there is a possibility that the shaft has left the main vein. Some
Philadelphia people have or had an option on it, and the work was in charge
of Mr. Hall.

Burley Mine.—This property is under the water of Bald Indian Bay,
adjoining the Sultana. Operations have been going on satisfactorily under
the management of Mr. Flaherty. Sheet piling has been driven around the
wall of the cofferdam, outside and inside, and the work of pumping out is
about to begin. There is an average depth of about 8 ft. of clay on the bed-
rock of the lake at this point, making the formation of a watertight compart-
ment comparatively easy with no doubt about its permanency.

Bad Mine—The owners and the parties who took the option during the
winter are at loggerheads over some ore which was shipped from the mine to
the reduction works, the proceeds of which, it is alleged, were not properly
accounted for. The case comes up at the approaching Assizes. In the
meantime the optionee has returned to his home in Buffalo.

Pipestone.—A rather promising quartz lead was discovered late last
autumn on the west shore of Pipestone Lake, east of Sabascong Bay, Lake
of the Woods. It has been traced over a considerable distance, and it pans
gold wherever it has been tried. Two claims were surveyed on it about
Christmas, and this spring three of the owners went down to do some devel-
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opment work in the way of sinking test pits, stripping, etc. Several loca-
tions have been made in this region, which has, however, not yet received
much attention from prospectors.

N. B. Eagen, representing the Sentinel Consolidated Mining Co., Ltq., a
Toronto syndicate, is examining some property on Shoal Lake with a view
to taking an option on it.

The work of exploring the Engledue concessions is heing prosecuted
this summier again, but as yet no reports have been received from either of
the parties.

Mr. Conmee, M.P.P., is vigorously pushing his mining work at Shoal
Lake and other places. He bought a small steamer not long ago for the
better carrying out of his extensive operations.

J. M.
Rat Portage, 15th June, 1897.

MISCELLANEOUS.

The recent shipments of crude oil from the Brooke field are leading
other operators in that direction, and before long the territory will be
thoroughly tested. Considerable property is being bonded in Enniskillen,
Sarnia, Brooke, Dawn, Enphemia, Zone and other townships. The summer
season bids fair to be exceptionally active in field development work. Fol-
lowing are the shipments of crude, and refined reduced to crude equivalent,
over the railways for the month of May: Grand Trunk-—Crude, 11,630 bbls.;
refined, 5,370 bbls.; equivalent, 25,105 lbs. Michigan Central—Crude,
2,800 bbls.; refined, 1,844: equivalent, 7,410 hbls. Total, 35,515 bbls. crude
oil.

The charcoal iron plant of the Deseronto Iron Company is rapidly near-
ing completion.

Lord Sholto Douglas is having the old Bruce mines pumped out with a
view to a resumption of mining.

At Sudbury the Canadian Copper Co. is enlarging its smelting plant and
opening up several new mines this season. A trestle—in one place 6o feet
high—1s building for a railway track from the Big Jones mine to the Copper
Cliff, and all the Company’s old mines are being worked most vigorously.

Quebec.

The Gilbert Beauce Gold Mining Company continues to work with a
small force on the Gilbert river. Mr. M. P. Angers, of St. Franeis, is in
charge of the work. About $1,200 of coarse gold has been taken out in this
prospecting work.

On des Meules Creek, M. A. Coupal is still prospecting with a couple of
men, and apparently making his living out with the gold found in the bed
of the Creek.

At the high fall of the Chaudiere, in Shenley, Mr. Currie has been
prospecting with a few men since spring on a superficial bed of gravel which
appears to give satisfactory results.

At Dudswell, M. I.. Mathieu is sinking a shaft on the Big Hollow brook,

the property of M. Trenholme. Some prospecting is also being done on the
Harrison brook.

In the vicinity of Sherbrooke, a new company has started work on the
Felton brook, which falls into the Little Magog Lake. This company is
seeking incorporation under the name of * Rpck_ Forest Gold Miniqg Com-
pany (limited),”” with a few prominent men in it. The work consists of a
shallow digging, bed rock being struck at a depth not exceeding seven or
or eight feet. The gold found there is not very coarse. In May last there
were five or six men employed, sluices were in operation and some gold
found. A puddling machine has been erected. There are also a few miners
prospecting on the Grass Island brook (formerly Golconda mine), and in
another small brook in Orford township.

" At the works of the Asbestos and Asbestic Company, Danville, a serious
fire occurred during the month, destroying valuable machinery and explod-
ing dynamite by which three workmen were killed.

At Thetford mines, the three large ashestos companies, Bell’s, Johnson’s
and King's, are very busy, as usual at this time of the year. The Johnson’s
Company is also doing some work on its Black Lake property.

The production of chromite is being carried on at Black Lake by the
Coleraine Mining Company, P. P. Hall, H. Frechette, and J. Carriere.

The Coleraine Mining Company has contracted for the erection of a
concentrating plant, the contract for the machinery, we understand, having
been given to the Jenckes Machine Co.

The United Asbestos Co. is doing some mining at Broughton.

The pyrites mines at Kustis and Capelton, and the iron furnaces at
Radnor and Drummondville, are, as usual at this time of the year, working
full time.

The Eastern Townships Chrome Iron Mining and Milling Company is
seeking a charter of incorporation. Capital, #50,000 in shares of $50. The
directors are R. Prefontaine, Q. C., M. P., Joseph R. Fair, C. G. Chenevert,
Alfred Brosnan, J. N. Gregory, Col. Chas. King, H. F. Morrison, Charles
Nelson and W. deF. Nelson. Head office is to be at Montreal, and mining
to bhe carried on near Black Lake.

{(From another Correspondent )

All the ashestos pits at Thetford ar: being worked to their full capacity
and the shipments of both crude and fibre are steady and keep well up with
the output. Prices for the better grades is fair and the demand are steady.
All the mines are shipping steadily and in most cases have orders booked
ahead for the best grades. Any one in the market for No. 1 would have to
buy from the pit.

Messrs. King Bros. have recently equipped their pits with cable derricks,
replacing the old style boom. They continue to produce their usual high
grade stock.

Bell’s Asbestos Co. are working their usual force. All the openings on
this property have practically been joined, making one pit with working
faces 600 ft."long by 200 ft. wide, giving them a large amount of working
surface, and is probably the largest opening in all the asbestos miines.

Johnsons Co. are working a large force in their pit and are turning out
large quantities of all grades. There is a very marked improvement in the
grading of the fibre now being produced and shipped from this mine.

Extra hours are heing worked in all the pits at Thetford and the mills
are being run night and day to keep up with the demand.

None of the asbestos mines at Black Lake are being operated, with the
exception of a few men on one of the lots of the Johnsons Co., where some
work is being done under contract. This place is very rich and the fibre
extra long. Probably the asbestos taken out from this lot is produced at a
less cost per ton than at any other place.

The United Asbestos Co. are operating the East Broughton mine. A
small mill has been put up to treat the short fibre taken out in mining the
long fibre from the vein there, which is exceptionally long and of beautiful
color and texture.

Although there is a temporary dullness in the asbhestos mines at Black
Lake, the chrome iron industry is being looked after and is in a fair way to
become a permanent industry. The present good demand for chrome is
creating a lively interest and all the lands hereabout are being thoroughly
explored. There seems to be a very good demand for ore running from 48
per cent. and over, and prices are good. The shipments so far this year are
quite up to last, but the greater part of what has been shipped has been ore
running from 40 to 45 per cent., at prices ranging from $10 to $14 f.0.b. at
the railway.

The Coleraine Mining Co., which owns a large tract of land in this dis-
trict, upon which there is a large quantity of low grade ore, uncovered in
taking out the ¢ No. 1,”’ has at last decided to erect a concentrating plant
to treat these ores.. Work has been commenced on the mill building, which
is located on the shore of the lake, about one mile from Black Lake station.
The Quebec Central Railway passes within 400 yards of the mill. An order
has been placed with the Jenckes Machine Co. of Sherbrooke, for the crush-
ing and concentrating machinery, and the whole is to be ready and in opera-
tion by August 1st. A description of this plant will be sent you when it is
in operation.

There is also some talk of another concentrating plant going up at
Chrome Siding, about four miles from Black Lake, totreat the ores from the
Lake St. Francis district and adjoining lots, but at this writing no start has
been made. It is quite possible that this will soon be done as there are
large beds of low grade ore in that district, and the erection of a concentra-
tor near them would make it possible to operate on a large scale.

J.]. P,

Nova Scotia.
The last returns of the Brookfield Mining Company show a vield of 352
ozs. from about 1200 tons of rock milled, exclusive of concentrates which
were not treated.

Mr. Libbey, at last accounts, was about to start up the new plant on the
Dunbrack property. A shaft house has been erected containing 50 h. p.
boiler, 35 h. p. engine, and pumping gear, a belt-driven hoisting engine,
rock breaker, etc., all under one roof. It is his intention to sink here at
least 500 feet, running levels every 100 feet. 50 tons taken from this lode
gave 2 ounces to the ton.

Prof. Richards and a party of students from the Massachusetts Institute
of Technology, having been visiting the mines at N. Brookfield, and have
been greatly interested in the important operations going on in the district.

A sixty stamp battery and an up to date mining plant is being installed
at the Dufferin mine, Salmon River. Mr. Bernard Macdonald, the consult-
ing engineer, of the Montreal-London Gold and Silver Dev. Co., Ltd., which
has acquired the mine, has returned from the west and will superintend the
mining work here.
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A correspondent from Forest Hill writes :~—The monthly returns which
show a steady even yield from the Modstock and McConnelt ntines, are a
good indication of the stability of the camp. Vigorous prospecting is being
cariied on on the Modstock Mining Company's property, anﬁ severn
promising leads have been cut, The McComnell Mining Company are also
prospecting their ground with favorable results. The Pheenix Mining Com-
pany are again starting their mine which has been shut down for u few
months., Armngements are abont being made for placing plant upon this
valuable property. A number of parties holding areas in this vicinity are
?{lgﬁ.pegting, and I believe that 1893 will prove to be a banner yearon Forest

ill mines.

Just as we go to press we learn with deep regret of the sudden death of
Mr, E. T, Moscley, Q.C,, of Sydney, Cape Breton. Mr. Moseley was, we be-
lieve, Speaker in the Local Legislature during the Holmes-Thomipson admin-
istration. He was greatly interested in the development of the mineral
wealth of Cape Breton, particularly in its coal fields, and no later than the
last meeting of the Mining Society of Nova Scotia he contributed an inter-
esting paper on recent explorations near Cochrane Lake.

Mr. W, A, Sanders, the well known metallurgist, who has been identi-
fied with the Lake Lode and other gold producers, left the other day for
Alaska, where he proposes to spend some time looking after his interests in
that country, Mr. Sanders expects to return again to Nova Scotia,

The meeting of the Mining Society at Westville next month should
attract a large attendance of local mining men. Mr, Fergie, the President of
the Society, has the arrangements in hand, and visitors to the works of the
Intercolonial are sure to receive a right hearty welcome.

. The North Sydney Mininég and Transportation Co. propose to increase
their shipping facilities. A fair quantity of coal nas been shipped this
season, several vessels having received cargoes for Newfoundland.

British Columbia.

Mr. W. F. Robertson, Mining Engineer, lately of New York, has been
a{)pointed to succeed Mr, W. A. Carlyle in the position of Provincial Miner-
alogist. Mr, Robertson graduated in Applied Science from McGill University,
Montreal, ubout 1878, and has had an extensive experience in mining and
smelting practice in Canada and the United States.

At the Mount Adams mine, operated by the Adams (B.C.) Company,
work has been carried on steadily since July last vear, with the result that
the lowest tunnel on the main vein is now in 6oo ft. on the north side of the
summiit, over which the claims lie and through which this vein s. This
tunnel has shown several chutes of ore which appear to be continuations of
ore chutes found on the surface and opened by a tunnel higher up on the
vein, giving from 300 to 700 feet of stoping ground. This vein can
be traced for 1,500 feet and has been opened by adits and tunnels on
buch sides of the summit. A second vein which dips towards the main vein
has been tunnelled on, and good showings of pure galena are found on it.
This will probably be opened up from the low tunnel at its intertection with
the main vein, The ore on the groperty is mostly that suited for concentra-
tion, though a portion of it can be shipped directly to the smelters. A trial
shipment of 14 toms during the fall of 'g7 gave returns of g5 oz. silver and
65.5 per cent. lead. \When fully developed an werial tramway can be erected
to Sandon, 134 miles away, or down the south side of the mountain to Four
Mile Creek, at either of which points a concentrator can be erected.

War Eagle dividend of 134 cents per share, equivalent to 18 per cent. on
the par value of the stock, and the statement that the dividend will be con-
tinued each month from now on, has created a decided flurry on the stock
market and shares have advanced from go cents at the beginning of the year
to $2.50 at date of going to press. As the authorized capital is £2,000,000, in
$1.00 shares, present quotations would place the present value of the property
at about $5,000,000. It is worthy of remark that (as pointed out in our
December number) the last financial statement showed a working loss on
the year's operations of $56,626.48. The fact that the Le Roi, which is
capitalized for $2,500,000 and has paid over $800,000 in dividends. and has
virtually been sold to the B, C. Corporation for $3,000,000, is also suggestive,
We do not hesitate to say that, in our judgment, the stock is greatly inflated
and holders at present prices are likely to get left.

A. B. Irwin, the manager of the Canadian Pacific Exploration, Iimited,
announces that his comPany will proceed at once with the erection of a 10-
stamp milland a s-drill compressor at its property, the Porto Rico, near
Ymir. It is expected that the new plant will be erected and in runnin
.rder within six months. An wrial tramway of 2,500 ft. will be constructe
to carry the ore from the mine to the mill. The ledge, which has been
opened at three levels by tunnels, is producing excellent concentrating ore,
and the mill is expected to yield fine results,

Late and reliable reports from Barkerville state that the Campbell Hy-
draulic Elevator under the personal supervisiou of the inventor, Senator R.
H. Campbell, is working to perfection on the grounds of the Cariboo Gold

Fields Company. The plantis located on the old Marysville ground, the
lift being oo ft., the greatest height to which gravel has been raised by this
rocess. e pressure is 650 ft. and everything “is working to perfectios.,

e opening to bed-rock is now about completed and gravel to the full
capacity of the elevators will soon be sent up.

There were shipped from Sandon between August tst, last year, and
May 27th last—a period of rathier lessthan ten months—22,993 tonsof Slocan
ore. Of this goodly total the Payne mine accounted for no less than 10,010
tous, the Ruth coming next with an output of §,374 tous, the Slocaun Star
following with 3.247 tons, and then aftera long interval the Idaho with
1,864 tons, the Last Chance with 1,384 tons, and the Reco with 1,128 tons,

The winze on the Iron Mask, ncar Rossland, has reached the 1os-ft.
level below the main tunnel, which is equivalent to a depth from the surface
of 305 ft., the deepest working yet opened on the property. About 2 ft. of
excellent shipping ore have been disclosed in the winze, In the west drift
on the main tunuel level a raise is under way to open ground for stoping.
The raise is disclosing some good ore.

From Quesnelle Forks, Horsefly and Barkerville good reports are begin-
ning to come with regard to the opening up of the season’s work. Washing
has now been for some little time in progress at the Cariboo Gold Fields
property. Everything is working satistactorily, and the Campbell clevators
are raising the boulders well.  Washing will continue, and, if nothing hap-
pens, a_good clean-up should be made ou this rich ground. Mr. Jawmes
Champion, C. & M. F., has full charge of the property.

It is reported that the Victoria Consolidated Company will also put in a
Jargze and expensive ditch this season, and some 500 men will be employed
on the Cariboo Hydraulic Gold Mining Company’s ditch and dam,

The Golden River Quesnelle Company is meunwhile giving out good
reports, and it is said that nearly 300 men will be put to work there mining
within a few weeks. The bed of the old South *ork has been known since
'59 to be rith. Frequently one to two dollars have been raised on a single
shovel of gravel ata favorable stage of the water. With present arrange-
ments for mining the river-bed after closing the gates and shutting off the
strecam for about 150 days, an immense amount of this old channel should
be worked. It wil! furnish employment to several hundred of men during
the mining season at Quesnelle Forks.

The Horsefly Gold Mining Company is running two elevators and doing

good work. About 25 men are employed, and about 2,000 Xards of gravel

r dayare being elevated. The property is looking well, and a good output
or the season seems likely.

1

‘The Miocene Company is now down 285 ft. to bedrock and found it
pitching, and it is now sinking into thie bedrock, intending to godown about
4o ft. and then drift out to the bottom of the channel. Gold was found on
bedrock, and above some feet good gravel was found, but it was not rich
enough for drifting. The outlook seemns good for rich gravel on bedrock in
the channel bottom. The bedrock where the shaft is now being sunk is easy
to work, it being sosoft that it can be picked and broken up without powder.,
The water has given considerable trouble, but is at present under control.
The company is employing about 16 men working 8-hour shifts,

At the Horsefly Hydraulic Gold Mining Company’s mine some men are
at work and a smnall force has been at work all winter drifting. It isrumored
that good gravel is now in sight in sufficient quantities to justify starting
the mill soon,

Active development work is proceeding on the Tangier and Waverley
mines. Hoisting and pumping works are being erected on the Tangier, and
a concentrator and tramway in the Waverley, whilst a narrow-gauge railroad
will shortly connect both properties with the C.P.R. main line.  The English
stockholders in the owning companies ought, therefore, this season to learn
fairly thoroughly the true value of the mines which have bzen so highly
eulogized by the managing director, Mr. Grant Govan.

It is stated that Messrs. Poupore & McVeigh, of Ne.son, have secured
the contract for the construction of 11 milesof flume for the Cariboo Hy-
draulic Mining Company at Quesunelle Forks.

' CORRESPONDENCE.

The Mining Policy of the B. C. Government.

The Editor :—

We are now in the throes of a Provincial election, the result of which
will probably be known soon after these lines appear in print, and in conse-
quence political matters take precedence over all others. People in the
mining districts are asking themselves the question what have the Govern-
ment done during the last four years to encourage and develop our leading
indus;?r, and what have they left undone that might reasonably have been
effected. It would be out of place for me to go into the subject fully ina
strictly non-political journal, but toexamine afew of the main features which
directly concern us as mining men might not be inopportune at this juncture.
The object of all legislation in the matter, I take it, 1s to develop the mineral
resources of the Province to the fullest extent whilst safeguarding at the same
tinte the interests of the working miner and prospector. Many thin%)seare
necessary before capital can be induced to enter a country on business bent ;
first and foremost the mineral resources need to be worth developing, a con-
dition of affairs with regard to British Columbia which I do not propose to
discuss at the cleventh hour. This however, will accomplish little unless
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these matters are brought to the attention of investors, which you will all
admit has been pretty thoroughly done by this time. It is evident that the
Government is not alone or even primarily to thank for all this, private
enterprise is very largely responsible, although in some respects the Govern-
ment have advertised our resources in a manner if anything a little too
forcible. Imust say that personally without political bias of any kind I
think it looks the reverse of inviting to see a premier on the governing board
of any mining company operating in the Province. I am not insinuating
that there is necessarily anything radically wrong about it, but to say the
least it looks suspicious and for the honor of the Province should be discour-
aged as much as possible. The same may be said of our agent-general in
London, it is to the discredit of British Columbia and the Turner administra-
tion that our agent-general shares with the same official from Tasmania the
unenviable distinction of being the only colonial representatives to use their
official positions for personal gain  We should like too to hear a little more
of our agent, what he is doing in London for his salary? When I was there
last the British Columbia office was a disgrace to the colony instead of a help,
and according to all accounts it is little, if any, better at the present time.
Then again the opportunity of interesting capital is provided at the Imperial
Institute, but so far the Government has certainly not availed itself to any
extent of this, although it appearsto be one of the schemes for the near future,
but why has it been so long neglected? The first question of the capitalist
on introduction to a new country is as to the liberality or otherwise of the
mining laws. 1 do not think we shall be far off the mark in saying that the
provisions in British Columbia as they stand at present are about as liberal as
those of any country in the world generally speaking, in fact, one of the
charges against the Government in the past has been that they are a little too
much in this direction. The only clause that I observe which is really detri-
mental to the introduction of capital, is the mineral tax of one per cent on
all ore raised, looked at in the right light this ought to prove a boon if pro-
perly directed, as it provides the revenue necessary to the proper administra-
tion of justice and the opening up of new territory by the construction of
roads and trails. The tax itself appears to be a small matter when the high
value of much of the ore is taken into account, but the real object should be
to ensure the permanency of our mines by developing not merely the rich
ores but the almost inexhaustible quantities of lower grade as well. There
is one thing that we cannot allow to pass without a protest, and that is the
discrimination shown the coal and hydraulic miner as against the distinctly
metal miner, the injustice of taxing the working miner five dollars a year in
mietalliferous mines has been pointed out so often that I do not propose to
make further comment, but agded to this the output from the metal mines is
taxed, while that from the coal mines which are more firmly established and
equally able in every respect to bear the burden go free of all taxation.
Similarly the hydraulic miner isasked to contribute nothin g to the Provincial
treasury, a condition of affairs which is very naturally resented by those who
are. It is obviously impossible in a short article to go into the various
amendments to the Mineral Act which have been brought forward and many
of which have become law since the last election, but among the notable sug-
§esﬁlons for the protection of the miner we observe the repeated but happily
futile efforts made to reserve the rights of location to British subjects only.
This policy although at the time having apparently much to commend it
would assuredly prove very short sighted in the end, and the Province is to
be congratulated at the display of broad-mindedness by our legislators in its
rejection.

Another matter of prime importance to the miner which received atten-
tion was the exclusion of oriental labor from underground workings, this
being without doubt one of the most popular acts of the Government. The
suggestion made by Mr. Carlyle, that prospectors be compelled to complete
their first assessment ninety days from the date of location, although a most
excellent one did not meet with that universal approval which was necessary
for its successful adoption, and the Government wisely decided to take no
steps until further testimony was forthcoming in favor of such a move. I
have merely touched on a few of the most noticeable features since ninety-
four, others of almost equal importance have had to be left out for want of
time and space.

HowarDp WEST.
New Denver, B.C., 18th June, 18g8.

Kiondyke Letter.

LAKE LINDERMAN, June 3rd, 1898.

A few facts about the way to Dawson may be useful. Avoid the
Wrangell and Teslin route by all means ; it has nothing to recommend it as
yet. Choosing between the Skagway or White Pass trail and the Dyea or
Chilcoot, I should adopt the latter, now that the Chilcoot tramway is runn-
ing. Until it builds a railway, the White Pass route cannot compete with
the Chilcoot. Both are difficult in summer, but the Chilcoot is shorter and
has more artificial help for one in its tramway, and in the fact that about ten
of the sixteen miles beyond the summit to Bennett are done in ferry boats
(fare one dollar each lake) across Lakes Crater, Long, Deep and Linderman.
Sail from Vancouver by a boat which lands at Dyea (only a few do so and
none of the big ones) for so you avoid customs and wharfage and ferry
charges at Skagway. The Hotel Olympic at Dyea is very fair at two dollars
aday. Outfit, if you must, at Dvea, better at Dawson. The Chilkoot Tram.
way Co., will put your goods just beyond the summit of the Chilcoot for
about 3 cents a pound. There you can contract with freighters to put your
goods through to Bennett for 614 cents per pound. Stay by your stuff all the
time you possibly can. The Chilcoot trail includes 9 miles of waggon road
of the worst kind from Dyea to Canyon City, 53 miles of easy uphill work
from there to Sheep Camp, about 3% miles of rough uphill work from there
to “‘ The Scales,” about a mile, in places, of steep work from there to the
summit, about 9 miles of rough downhill work to Linderman (but four of
the miles can be done by ferry), six or seven miles by ferry to Bennett where
you buy a boat for about a hundred dollars or less (I have given eighty for
a good boat for my party of five), or you take one of three lines of steamers
ready to put you down.” There is no great difficulty for an active man or

woman in any part of the Chilcoot trail unless a pack be carried. High
leather boots up to the calf should be worn, and it is best to take along one’s
own tent and avoid the bunk-houses. Food can be got at Canyon City, Sheep
Camp, the Summit, Long Lake and Linderman. The trail to Bennett can be
done in one day, but hardly if you stay with your stuff which will not get
through in less than two or three days. The tramway runs from Canyon
City to just beyond the Summit. The White Pass is capable at any time of
becoming practically impassable in about three places, and in any case it is
several miles longer and involves more walking ; still money is being spent
on it and it will be made passable before the Fall. If you decide to go by it,
you can contract at Skagway (where yvou can outfit) to get your stuff put
through to Bennett in about three or four days at about 1 3 cents a pound or
a little less.  If you outfit in Dyea or Skagway you must pay duty on passing
the Canadian frontier at the summit. If you outfit at a Canadian port like
Vancouver, you have the privilege of bonding your goods through Anierican
territory, but of course, you pay freight on your goods from Vancouver to
Dyea. Still freight charges usually seem to come to less than custom’s
charges, so if you insist on outfitting before you reach Dawson, outfit at Van-
couver. All talk about danger from precipices, etc., on the trails is idle ;
there is no real danger and very little steep work ; therefore bring no rope
for climbing purposes ! Come, if at all, well shod and with friends. Wear
warm underclothing, for the nights are chilly. I have seen Linderman and
Bennett contain about 5,000 people each, and have not seen a drunken man
in them ; all is orderly ; the rule of the Mounted Police is splendid. T have
never seen such order in any town. 7There has been one bad case of stealing
and it was severely dealt with (two year's hard labour). Hardship on the
trail no longer exists, unless you pack your own stuff. The rates for
passengers with stuff from Bennett to Dawson vary from §25on a scow (very
uncertain quantity) to $75 or $100, (not yet fixed) on the steamers which
begin to run about June 13th. Three companies have five boats ready now
between them. A mieal costs a dollar at most points on the trail, a bunk (but
avoid them although they are clean) costs half a dollar or a dollar. Be sure
to make for Bennett and not Linderman as your point of departure for Daw-
son ; the steamers run from Bennett ; the Bell River Rapids between Lakes
Linderman and Bennett are very dangerous indeed ; so avoid having to get
your boats through them. There are post offices at intervals all the way to
Dawson.

DvEA, June 1st, 1898,

Probably most men believe Wrangell to be a growing seaport on the
Stickine. It is not on the Stickine, it is on a little marshy inlet of the sea
and the Stickine flows round the corner, so to speak, missing Wrangell which
otherwise might get rid of its evil odors. * Wrangell does indeed need a good
washing. In spite of abundant rain(there had been 72 hours rain on and at
the time of my arrival on May 29th), its dirt and stinks and lies stick to it.
Wrangell has been booming itself lately as a point of departure for the
Yukon. This spring has shown that it cannot be such except in the few
sumnier months when the Stickine is navigable. The winter trail up the
Stickine is too difficult for use. Thus the Teslin route involves a continua-
tion of the projected railroad southward from Glenora to some accessible point
on the coast or in the interior of British Columbia, if it is to be of any real
use all the year round. The future of Wrangell then would seem to be very
highly speculative ; for Wrangell lies off the line of the really useful rail-
road.

I looked in vain for the many wharves promised as gold mines by pro-
spectuses issued in London during the last winter. The very few new wharves
are quite sufficient for all the traffic to Wrangell. There are plenty of little
stores and Indians and low-class saloons, There is one decent hotel. The
totem-poles are numerous and interesting. They seem doomed by Christi-
anity and the hungry collector ; only a few are kept fresh with gay paint. It
would be a pity for them to perish quite ; for they bear testimony on the spot
to a feature of Indian life usually unnoticed : they show an uncouth art, but
still art, struggling to express the ideal, sadly limited in this case, as can
well be imagined, by the actual or real, to wit, the sleepy owlish faces of the
Wrangell Indians. Still there is merit in the work of these Indian carvers,
especially in their representations of animals; in these they approach truth
in many essential features.

A drunken man would not live long in Wrangell, for the town in general
and the sidewalks in particular are built on piles and to step off would be
death in many cases. I saw one clever thing there :—A wag had set
up on two iron tram-rails a stove with its stove-pipe for a locomotive and
behind it two boxes for cars ; over the whole he had fixed up a sign board on
which he had written in fine contempt *‘ Yukon Railway.” This was the
chief ornament of the main street ! Messrs. Mackenzie and Mann ought to
conduct the Canadian law-makers on a pilgrimage to this quaint shrine?
But they must go in gum-hoots and oilskins, for there is real rain at Wran-
gell, Wrangell is picturesque and not much more. I liked it best from the
boat,—on leaving it. .

Improvements in Winding Appliances.

By Mr. E. H. HaxN, M. Inst, C. E.*

The writer has no intention of entering into a history of winding engines,
or an_exhaustive account of progress made, but merely purposes shortly to
describe some practical improvements made in existing plants, which were of
a very imperfect character; and also to make one or two suggestions for
further improvements which he would like to have discussed.

The first case is one of a pair of 27 in. by j ft. stroke Cornish valve wind-
ing engines, which used to give a diagram shown by fig. 1, plate 14. The
waste was largely due to small valves and insufficient lift of the valves, amend-
ments in the latter respect produced the diagram, fig. 2; but this does not
show the full value of the improvement, as the diagram, fig. 1, was taken while
the engine required 32 seconds to make a wind, with 4o Ibs. of steam, and fig.
2 when it could do it in 21 seconds, but with 5o Ibs. of steam ; the depth in

*Paper read before the South Wales Institute of Engineers.
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both cases being 220 yards, and the diameter of the cylindrical drum 13 ft.,
with a live or useful load of 26 cwt. There was no ¢xpansion gear on this
engine.

It being desired to increase the output of the pit beyond what the engine
could do at the improved speed, calculations were madeé to see whether a new
engine was necessary, or whether some modifications could not be made to
effect the desired end. It was then found that by using a spiral drum, the
power requisite to lift a two tram cage, at the start, would be very little greater
than when one was raised on a plain drum ; and this was done, being consid-
ered in the end, under the circumstances of this particular case, preferable to
a condensing arrangement, or a balance rope, although it was quite open to
introduce either or both of these later on, if found desirable. The result was
that the engine could raise two loaded trams in 28 seconds.

To avoid loss of time in changing decks, an arrangement was made at the
top and bottom of the pit for loading and unloading both decks simultaneously ;
sketches of those arrangements are shown by figs. 3 and 4 respectively. At
the surface, the trams are let down to the bottom deck of the cage by a self-
acting chain creeper, set at an inclination of g inches per vard; one tram is
sufficient to work it, and the man who attends to the lower deck has a brake
with which he can control it, and keep himself supplied with empty trams. The
empty trams are then placed upon tilting tables which are inclined by the
action of the cage dropping on to the keps, and the empties then run into the
cage simultaneously at each deck. Both decks of the cage are tilted by
the cage dropping on to the keps, and the full trams in the cage are also
released from the catches by the cage coming on the keps, and the lower one
runs into a steam lift (shown in fig. 3) which is self-acting, and which raises
the tram to the pit top level, where it automatically discharges itself, the tram
upon running out striking a balanced lever which causes the lift to be lowered
ready for another tram.

At the pit bottom the gradients are so arranged that the whole of the coal
from the west side gravitates to the bottom deck, but are against the coal
gravitating to the upper deck. The deficiency of coal from the west side is
made up by lowering trams from the east side by hydraulic lifts. This pit
bottom was of the old-fashioned double-sided dscription, and made hitching
rather heavy work, and one advantage gained by the arrangement is avoiding
the necessity of taking coal in at both sides ; a satisfactory solution of the
difficulties of which arrangement the writer would like to see. The cage
bottoms are tilted when resting on the bottom, and the empty trams run out
themselves ; those from the bottom deck into hydraulic lifts, by which they
are raised to the upper level while the cages are running. For sketch of this
arrangement, see fig. 3. The four lifts are each quite independent, and the
water is had from a higher level, and after being used runs away to the pump-
ing engine, to which it would in any event go.

It has been found as easy to raise 220 trams per hour by this arrangement
as 130, which was the maximun: with the old one. The writer wishes it to be
understood that there is scarcely any portion of the appliances which was new,
but the arrangement as a whole is probably different to any other. It may be
well to name for the special benefit of younger members that some good
examples of simultaneous loading of different decks can be seen at the Harton
Collieries in South Shields, Denaby Main Colliery, Hucknall Torhood Colliery,
Newstead Colliery, and Harris’ Navigation.

The next case is only named as an actual instance of the increased speed
attainable by the use of a balance rope. The winding engine is a pair of 36-
inch by 72-inch horizontal Cornish valve engines, with a 21-ft. cylindrical drum,
winding two trams from a depth of 440 yards ; the time of winding was origi-
nally 55 seconds, but by putting on new and larger valves, and an automatic
cut-off, this was reduced to 46 seconds, and, upon the balance rope (which is
only an old winding rope) being put on, this was reduced to 39 seconds, every-
thing else remaining precisely the same. The cut-off comes into operation at
the end of the third stroke with the balance rope on, and not till the fifth or
sixth when running without it. The balance rope, in this case, is passed round
a sheave at the bottom, working in channel iron guides, to allow of the neces.
sary movement.

The results with this engine led the writer to advise and adopt an increase
in the lift of double-beat valves beyond the usual engincering rules, in fact to
double it by allowing ! -inch lift per inch in diameter, the object being to admit
steam quicker. The result is shown by diagrams, figs. 5 and 6, from pairs of
36-inch and 42-inch engines respectively. Of course the practical result is that
the steam valve obtains its full opening to 's-inch per inch in diameter in half
the time, and gives a better eftect upon the piston, and the exhaust valve
similarly releases the steam more quickly.

The third case is one of a pair of js-inch by 7z-inch engines, winding two
trams holding 27 cwt. each, from a depth of 527 yards, with flat ropes 4%
inches by 74 inch, on rolls 19 feet diameter ; the time of winding was 45 sec
onds, at the best, with 55 Ibs. of steam. The cage having two decks, the
difference in the diameter of the rope rolls made the changing of decks very
slow, often occupying 30 seconds, and the maximum number of winds per hour
was 44.  This being far below what was required, and the cost of flat ropes
being very much in excess of the usual rate for ropes, a change to round ropes
was determined upon.

The distance between the centre of the drum shaft and the winding pulleys
being only 61 feet, and the width between the engine beds having been arranged
for flat ropes only, and narrower than usual, it was found neeessary to groove
the drum, so as to make the space sufficient to accommodate the requisite
number of laps.  As the pit was about to be deepened to 588 yards, a drum
with a diameter of 22 feet was decided upon, requiring 25.5 laps. The ropes
used are 5} -inch circumference, and weigh 263 1bs. per fathom, against jo
Ibs. per fathom on the flat ropes ; total weights, 63 cwt. and 94 cwt. respect-
ively.  The results in wear and cost are that the average life, winding from
527 vards, has increased from 7 to 15 months, and the cost was reduced to
one-sixth of the previous result.

No inconsiderable part of the saving is due, in the writer's opinion, to the
grooving of the drum, which was only adopted here from necessity, but which
he intends to adopt in all future cases.  The time of winding was only slightly
reduced, owing to the increased diameter of the drum ; there was, however, a
saving of time in changing, by not requiring to pass the top cage below the
keps and back again, and altogether about 4 winds per hour were gained.

A new pit bottom 60 yards deeper having been made, and the simultaneous
loading and unloading of both decks put to work, the time of changing was
reduced to 6 or 7 seconds, and the number of winds per hour is now 58, with
the assistance of a balance rope. This balance rope is one made specially

flexible to allow of its bending in a circle only 5 ft. 3 inches diameter, and is
one of the flattened strand construction, so as to avoid twisting, and it is found
that this rope runs quite steadily without any sheave at the bottom.

The arrangements at the surface differ from those previously described,
as want of space prevented a lowering creeper being used, and recourse was
had to a lift which is almost entirely self-acting.  And the same cause obliged
the lift for the full trams to be on the same line as the road for the upper deck
trams, both of which the writer regards as distinct disadvantages.

The pit bottom arrangements also differ in the following respects from the
previous case, the lifts work in pairs of one full and one empty lift working
each other by balance, that is, the weight of the full tram in one lift brings up
the empty tram in the other, and when both are discharged they are so
weighted as to return to their positions for reloading. The operation of the
cage scotches, in this case, is that the tilting of the cage bottom acts by a lever
50 as to depress the scotch (see sketch fig. 7), whilst in the case first named
the scotch is released by a lever coming on to the keps (see fig. 8). Also
another difference is that, whilst in this instance the rails on which empty trams
stand are tilted by a lever worked by hand, those in the other case are, as pre-
viously mentioned, tilted by the cage coming upon the fans. The construction
of these tables is shown by sketches in figs. 7 and 8 respectively. The latter
is hinged and balanced, so that when empty it stands level, in which position
it can be kept by an eccentric cam on a shaft underneath ; when a tram is put
upon it the weight is forward, and as soon as the handle of the cam shaft is
turned the table tilts, releases the scotch, and the tram runs into the cage, the
table then returns to a level position, and again secured by the eccentric cam
ready for another tram, otherwise the arrangements are almost identical with
those described in the first case.

Probably there are still a considerable number of old engines with flat rope
drums with very short leads ; the writer has a case with only 28% ft. distance
between centre of drum and centre of pulley, but thinks that round ropes even
coiling back on themselves will be safer and more economical than flat ropes,
and is about to adopt it, probably using locked coil ropes in the first place.
The depth is about 350 yards, therefore a 15-feet drum 18 inches wide will
allow it to be done, the rope not quite coming back to the side it commences
from.

In considering the practical problem of the best winding engine for a pit
600 yards, or over, in depth, and keeping in view what are the chief advantages
and disadvantages of various arrangements, such as the extremely uneconom-
ical character of a simple winding engine even when provided with cut-off
gear, the slow starting of a compound engine, and the enormous weight of
spiral drums, the writer was led to consider whether a combination of com-
pound engine with a drum specially designed to give an easy start would not
be the best, thus by using a drum doubling its diameter in four strokes a com-
pound engine would get a better start away, and have got into speed and the
full pressure on all pistons, before its maximum load comes on ; whilst by using
cylinders of somewhat larger diameter and shorter stroke than the most usual
proportions, the diameter of drum might be kept down without detriment to
the speed of winding and with economy of steam ; a drum thus proportioned
could be constructed, without the usual” enormous additional weight, by strut-
ting the spiral portions from the outside bosses in the manner shown by fig. 9.

The statical load of such a winding engine for a depth of 630 yards, diam-
eter of drum from 14 ft. to 24 ft., making 26 revolutions per wind, is shown by
diagram, fig. 10, but the sharp angles there shown would have no real existence,
because they are caused by treating each revolution of the engine as a separate
period, whereas the change in the diameter of the drum, which is almost solely
the cause of the rapid rise in the load line, is really perfectly even, and the
engine would during this period be quickly increasing in speed, also at the end
of the winding the empty load commences to slow down rapidly, and thus
helps to arrest the engine, and reduce the amount of power to be wasted by
the brake.

Notes on Sinking.

METHODS OF DEALINGS WITH THE WATER.
( Continued from last Month.)

Generally a sinking set lifts the water, so that in case of the pump being
temporarily overpowered and the bucket having to be changed, it can be drawn up
the pipes, which are made 1 in. larger than the working barrel, the clack also can be
withdrawn the same way by a fish head.

Generally, too, the whole lift has to be hung ou the crab ropes, and the pumps
and spear rods changed at top throughout, the Hogger pump being removed each
time

When a depth of some 70 or 80 yards is reached, it is probable that a cistern
will be fixed if possible, and the pumps made good to that point with buntons and
collarings of a more permanent nature.

A second set of spear rods will be carried down the shaft to a second lift, and
the ground spears shifted to these pumps, which will deliver into the cistern.

The disadvantages of this system are many—

It is cumbrous and fills a large part of the shaft, while adding largely to the
dangers of a sinking. This is specially true of a -heavy sinking with three or more
sets of large pumps and spear rods and without guides.

It entails a large capital expenditure, while should the pumps not be required on
the completion of the sinking, scrap-irqn price only will be obtained for them.

The great weight and heavy strains on all the working parts, and the many
working parts, cause many breakdowns which are generally of a very expensive
character.

Much valuable time is lost in adding pipes and rods, and the necessary buntons,
cross-blocking, cisterns, etc. On the other hand, such pumps as the Denaby, Evans’,
Cornish and others, have none of these disadvantages. Their first cost is small; they
require no expensive founcations, take up little shaft room, work independently of
of one another, require no stages, have few working parts and those of simple con-
struction, are easily repaired in case of accident, are easily controlled from the surface
and started from any position, easily raised and lowered, can work out of perpendicu-
lar, and the Denaby pump at least will work with wet steam if submerged.  They
are, however, very wasteful of steam, but the writer considers this a comparatively
small disadvantage. A few examples of these two systems may be of interest,
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The recent Clara Vale sinking, near Wylani-on-Tyne, took three years to sink
132 yaras. owing to the heavy feeders met with, for which, relying upon careful in.
quirtes, they were unprepared.

A 6 in. by 2 fi. special pump, an 18 in. by 6 ft. lifting set geared to the winding
engine, a 14'% in. by 3 ft. special pump, and a 24 in. bucket hft, which, during the
sinking, was made into the permanent pump, with two 22 in. rams by 10 ft. stroke,
with an 18 in. tail bucket to deal with the bottom water, were all used in dealing
with varivus feeders of water, amounting at the highest to 120,000 gals. per hour,
from a depth of 109 yards.

At the Cadeby sinking, through the magnesium limestone, after using temporar-
ily a No. 9 and a No. 10 Pulsumeter, the Denaby pump was designed.  The first had
a 22 in. steam cylinder by 27 in. stroke, 18 in. suction, and two 83{ in. delivery
plungers, and lifted 50,000 gals. per hour a height of 52 yards at 35 strokes a minute.

Seven other pumps of similar size, but with 3 it. strake, were afterwards added.
Six of these pumps forced over 400,000 galls. per hour a height of 66 yards, All
were slung on crab ropes, and one lad attended to all of them by regulating the feed
valves at top.

At the neighbouring Canklow sinking, three sets of three No. to pulsometers
were similarly used, sus‘pcndcd by heavy chains from balks at top, and dealt with
150,000 galls. per hour from a depth of 84 yards.

Windging and Disposing of the Debris,—1f the kibble be self-tipping, two will
be required, together with a spring hook, safety hook, winding ropes, guides, winding
engine, boilers, ete.  Should, however, the kibble be not self-tipping, three will be
required, ualess some such arsangement as follows be made for discharging it. To
the kibble is fastened a ring, and to the headgear a chain with hook. On reaching
the surface the banksman houks this chain into the ring, and on the engine being
quickly reversed the contents of the kibble are discharged into the tip, waggon, or
shoot leading to it.

———

The spring hook has this advantage over an ordinary hook—that it ensures the
safe attachment of the kibble. The inclusion of a safety hook is important, as the
temporary headgear is generally low—say 40 ft.—10 allow of the erection of the per-
manent onc above it; morcover, the constant alteration in the length of the ropes is
puzzling to the engineman, and high speeed is necessary in a large shaft and when
winding from great depths.

The winding rope should be such that it will not spin. The Elliot locked coil is
considered by many the best for this purpose.

Guides. —Two wire-rope guides are now generally adopted except in small sink-
ings, especially if the depth to be sunk be considerable.

The lower end of these can be passed lhrou%h wo buntons fised in the walling
about 20 yards off the pit bottom and fastened by clams, while the other end is car-
ried over pulleys at the snrface and wound on two drums of a crab engine. In many
large sinkings, in place of the old form of walling stage, consisttng of a central part
and two wings fastened together with bolts, and connected to a crab rope, or to two
crab ropes, by two sets of threc chains, or suspended from two balks fixed in the
shaft, with a dozen or more strong bolts resting in the walling, the Galoway walling
stage is now used.  This consists of a floor and roof counected together by four verti-
cal picces of angle steel § in. by § in. by 56 in. The frame of both floor and roof
consists of four pieces of angle steel 5 in. by 5 in, by 5§ in crossing one another at
right angles, and of a circular band of steel 4 in. by 4 in. by ¥4 in, coveted with § in.
glanks, and with a hinged door which is lifted when passing the buntons, and which

as an opening for the air pipes. The frame of the roof is covered with 34 in. steel
plates, and is slightly less in diameter than the floor.

Openings are left in both for the passage of the kibble, and, if necessary,
for":n \\':1t§r barrel, and in the roof for a mason’s kibble ; all openings being
well fenced.
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The idea is that both walling and sinking may go on together, and by its
means also water holds can be made in the shaft sides while sinkings continues.
When not in use it will be kept some 20 yards from the pit bottom, just out of
reach of the shots, and will form a great protection to the sinkers, while it is
siid to save onesixth of the usual time of sinking, It is generally suspended
by two ropes attached to balks at the top and brought down the shafi, passed
vound large pulleys attachied to the roof, aand cacried up the shaft again and
over other pulleys to two drums on the crab engine,

These ropes are frequently used as guide ropes, o rider consisting of n
cross.bar with two legs elipping the rope at four points being used.

In the cross-picce an opening is left for the pissagre of the rope, which has
an indin-rubber buffer attached to it above the capping.

The kibble as it ascends from the pit bottom aud passes through the stage
lifts the rider which was left on the journey down, and the rope suffers no in-
jury.  Oniits retura the rider is agam left on the stage roof, india-rubber pads
being fixed to take the blow of the legs. Previous to the introduction of
gruides at the Harris® Navigation sinking, the time of winding, changing, ote.,
from a depth of 475 vards, was 4§ minutes 49 seconds ; after the adoption of
sruides :;lis fell to 3 minutes 26 seconds, although the depth was increased to
330 yards, ]

y The top of the shatt is cither covered with planking and two balanced
doors, or by a platform running on rails laid on balks across the shaft top. In
the former case on the loaded kiffle reaching the surface the banksman closes
the doors — which may be doue in one operation by an arrangement of levers
and counterbalances designed by Prof. Galloway. and a continuation of the
rails from the rubbish tips being fastened to the upper side of the doors, a tipping
waggon is run over the pit and the kibble discharged into it,  On its removal
the doors are again opened and the kibble descends.  In the other case the
platform is run over the pit and the full kibble replaced by an empty one
brought for-vard on the platform. The former arrangement 1s preferable.

Sinking “ngine.  This, if the shaft be a small one and the depth moder.
ate, will prob. “y consist of a Robey portable with drum attached. Ifa large
shaft and of ¢\ asiderable depth, a4 pair of harizontal engines will be put down
of such a size that, while suitable for sinking purposes, they can afterwards be
used for driving haulage ropes from the top.  They should be so placed that
they do not interfere with the erection of the permanent winding engines,
which may be used later on in the sinking.

Boilers,— At Llanbradach, only one Lancashire boiler, 3o ft. by 8 fi.,
worked at a pressure of 150 b, fpcr square inch, and fixed by forced draught,
was used for the greater part of the sinking. This was afterwards temporar-
ily supplemented by an old locomotive boiler untit a second Laucashire boiler
of similar dimensions and arrangements could be erected. More boiler power
than this is generally required when high-pressure pumps are slung in the
shaft and heavy feeders of water have to he dealt with ; probably from five to
cight Lancashire boilers will be required, worked at a pressure of from
70 to 8o pounds.

Ventilation.— The old method of coupling up a range of pipes to the
boiler chimney, or to a special chimney with furnace, has been largely aban-
doned in favor of small high-speed fans which are now generally Schiele or
Capell, and may be forcing or exhausting. The pipes are generally 15, 20 or
24 tnches in diameter, of sheet iron, coupled together with bolts, and fastened
at intervals to buntons by clips passed under lugs attached to the pipes.

Lighting.— A cluster of electric lamps enclosed in a strong glass case, is
now gencrally adopted; in place of the same form of petroleum or naphtha
lamp, of which the Wells lamp is the best. A concentric cable is connected to
this lamp, wound on a small drum, and so arranged that it can be raised or
lowered as required.

THE VARIOUS METHODS OF SINKING.

In Strata requiring little or no temporary support. — In sinking to the stone
head, as the solid strata is called, the shaft will first be marked out of the tull
diameter, plus width of walling, plus & little room for packing, say 6 inches
cither side, and a depth of 6 fect or so excavated with mattocks and shovels.

A wooden curb 6 in. by 4 in., or 6 in by 6 in., will then be laid level on the
bottom, and another placed 3 ft. above this, supported on short upright
timbers, called punch props. Lagging will then be placed behiud this 1 in,
thick by 6in. wide and g . long, and well wedged up.  Two fresh curbs with

unch props between cach, will be fixed above the second, and all four
astened together by stringing deals 6 in. or 7 in. wide by 1 in. thick and q f.
long, spiked to the inside fices of the curbs. The sinking will then be con-
tinued in the same way to the stone head, a length of 3 ft. or 6 fl. being taken
out at a time, and the sides then secured as before described.

The curk is 6 in. by ¢ in., or 6in. by 6in., cut to the circle of the shaft,
six or cight scgments forming the circle. These are cither joined with a half-
lap joint and fastened togcther by one or two bolts, or have cleats fastened
over the top and bottom of the joint. Frequently now iron curbs or rings are
used, in 3 in. to 4 in. deep by & in. to § in., bolted together in segments turned
to th~ circle of the shaft and connected together by means of a lap joint and
bolts, a butt joint and fish plate, or by turning kneces and passing bolts
through these. In this case lagyings only are driven down behind them and
wedged up, but where necessary the iron rings are connected by iron rods of
$ square iron, with hooks at cach end to hook into the curbs.

- Four long pitch-pine balks, crossing once another at right angles, will be
placed across the shaft on the surface, to which, should the ground be bad,
the whole structure will be hung by chains or iron bolts, in addition to the
simple stringing planks. .

In Lancashire a system called ‘back-casing™ is frequently adopted. This
consists in filling in the space between the curbs withdry brickwork in place of
punch props and lagging, and connecting the curbs by stringing planks. As
walling is carried up insidc this, it entails a larger diameter.

In bad ground it may be nccessary to add to the section of the curbs, and
in any case to place them closer together, 2 fl. or possibly even 1 ft. only being
allowed between them.

On the stone head being reached, a walling curb will be laid, and the wal.
lingr carried up to the surface, and to such a height above the railway level as
will be convesnient for scieening.

The bed upon which the walling curb is 1aid is first dressed and truly
levelled, A lare of Y% inch pine shecting is placed on this, nnd cither a wooden
or an iron curb.  The former will be similar in form to the wood sinking curb,
but of stronger section, 12 in. or, say, 14 in. by 6 in, for g to 12in, walling. As
wood dccays, cast-iron curbs have been ased by the writer, castin6 or 8

segzments to the circle and the segments connected together by a couple of
bolts passed through the flanges.  Either stone or brick is used for walling ;
the latter is the cheaper, as the bricks or luups are generally specinlly made
and moulded to the shape of the shaft.  The heavy expense of dressing and
fitting the stones is thus saved.

Space must be left behind the walling, which should be packed with sand,
ushes or coke dust ;3 g in. work is sufficient in good ground, 14 in. or more iy
required in bad ground.

Small feeders of water that percolate through the masonry are collected
in * water " rings, which should be of cast iron, and the water iy carried down
from these in wooden troughs, or iron pipes, to the nearest water hold or the
pit bottom. The brickwork is thrown back for a few courses above the ring,
to lead the water down into the rings, and to enable the water rings to be
cleaned out.

For larger quantities of water, the back of the masonary is often pigeon-
holed for it short distance to readily drain the water,

In setting the walling curb, the centre line must first be dropped over a
hinged arm, or by Foulstone's apparatus, and a radius rod put on all round
After the first length of walling, cight or ten lines are dropped from the upper
curb, and the new walling curb set to these and checked with the centre line
and radius rod.  For three feet or so below a walling curb the shaft must be
continued down of the same diameter as the inside of the shaft, in order to
support the curb, and then be cut back to its full size. After reaching the
stone head, explosives will be required, In bad ground walling curbs are sup-
ported on steel plugs.

N

SANDY OR RUNNING STRATA.

Piling. -Should the borings show that quicksands are to be expecied
near the surface, this is the system gencrally adopted. If their thickness be
known, 1 ft. 6 in. must be added to the diameter of the shaft, before walling,
for every fiur yards of quicksand, The shaft having been marked out of this
size, piles 135 ft. long by 6in. wide by 3 in. thick, shod at bottom, hooped at
top, and planed tothe radius ot the shaft, are driven down for some four or five
feet round a 6 in. by 6 in. wooden curb. A depth of three feet or less is then
excavated, another curb or two curbs added, and supported by punch props,
and the piles again driven down. . .

The process is repeated until the piles are driven down their full length ;
some 1 fi. 6 in. from the bottom, a second curb, 1 ft. 6in. less in diameter than
the previous ones, is now added, and a fresh circle of piles driven down in ex-
actly the same way. It is important that the edges of the piles should fit
closely together to keep out the sand or other loose strata.

(To Bk CONTINUED,)
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® freeses. B Pump Guaranteed.
® Stocks of merit and B. C. mining properties for sale. lo“rbliE
® Special]cataéogué fu{r;isheéi ng %p;élficaéion.NC(l)lrrezp(énd- 200 to 12000 Gaflons per Hour,
O, icited. b : M ill’s C . » .
MONTREAL and Q] 'elz‘ecligsx?a;)c;xii and csaeble Zl(jigire;, Pliw(:mn,cR:;sling. = Cost $7 10 §775 each. Address
® GARTH & CO.,
TORONTO. ® §36t0 843 OraigBL. MONTREAL

MODERN HOISTING PLANTS....

FROM 15 TO 500 HORSE POWER. ROUND OR FLAT ROPE. FRICTION OR GEARED.

ELECTRIC HOISTING

AND e

PUMPING PLANTS .

SEND FOR SPECIAL CIRCULAR OF OUR “B0OSS” HOISTING PLANT FOR PROSPECTING.

DENVER ENGINEERING WORKS

DENVER, COLORADO, U.S. A
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CALEDONIAN IRON WORKS

JOHN McDOUGALL, - MONTREAL, QUE.

TANKS AND
BOILERS #i o
WORKS . :

HYDRAULIC AND MILL MACHINERY

GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS
weorron. WORTHINGTON PumPs
Meters, Etc.,, Rife Hydraulic Engines and The New York
Filter Manufacturing Company.

~ PUMPING
PUMPS a“dMACHINERY

CABLEGRAMS: “EVANS, WOLVERHAMPTON.”

PLEASE APPLY FOR CATALOGUE No. I0A.

THE LARGEST MAKERS OF TRADE =

. IN THE
! e WORLD

LONDON OFFICE:

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

nish’’ Sinking Pump (Ram Type).

PUMPS
IN STOCK

AND

Fig. 621—*'Cor

Fig, 62 sz Lo Fig. 59 sQ ’ . PROGRESS

J OSEPI—I EVANS & SONS
vome" WOLVERHAMPTON enciano
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W|RE ROPE " GEO. annocx&co

WINN & HOLLAND - - Montreal

Sole Agents for Canada.

THE BUCYRUS COMPANY

DESIGNERS AND BUILDERS OF

Dredges, Steam Shovels, Excavating Machinery. Steam, Electric and
Locomotive Cranes. Centrifugal Pumps, with Simple, Compound or
Triple Expansion Engines. Pile Drivers, Wrecking Cars, Placer Mining Machines,

South Milwaukee, Wisconsin.
DOWNER PATTERN WORKS
33 LOMBARD STREET, TORONTO.

Patterns and Models made for Engines, Pumps and Furnaces

Agricultural amd Architectural Work and Machines of every description.

Telephone 2672. J. M. DOWNER, Proprietor

MINING WIRE CLOTH

7 DOUBLE CRIMPED.
AEEEEEEEEEREN p
EEEEEENEERENN RN i oal Sereen Webs
S hmNEEEEEREE ers’ Candlesticks ' J| 0
EEEEEEEENEEEN
- . - . - . . - . - . - ARE SPECIALTIES ITH US.

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

Mention this Paper. Write for Catalogue.
G AT E S R 0 c K c R U S H E R mnrvnnmmmmmmrmmmman

OOOOOOOO
Never has been equalled by any ST E A M ;:;:eonlgphs S
@ apacltyi

other. Never will be.
OOOOOOO

9200 TONS PER HUUB A complete mil with sutomatc esder, power ang

plates only $1,250.00 f. 0. b. Chicage.
Made in s down to

Catalogue
and

ttmo
Ibotr)mahn gpl
atiol

SlM

ufas lurs

T TS

mmmrmmmmmm
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Special Fine Crushers

Agents for Canada: Canadian Rand Drill Co.,
GATES CRUSHING ROLLS A Cma

e GATES GRAVITY STAMPS
IMPROVED MINING MACHINERY GATES |RON quKS

CYANIDE, OHLORINATION, SMELTING. Depots, 65 Euston Avenue. CHICAGO, ILL.
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@

IN PREPARATION.

Sthee
HAnnual
Edition

TGO BE ISSUED IN JULY, 1898.

(e Canadian
Mining Manual

«« ININING COmpanics
Directory  <sor isose

A COMPLETE WORK OF REFERENCE TO THE PROMINENT
MINERAL INDUSTRIES OF THE DOMINION OF CANADA

EDITED AND PUBLISHED BY

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

Secretary Federated Canadian Mining Institute; Secretary Gen. Mining Association of the Province of Quebec;
Hon. Secretary the Mining Society of Nova Scotia; Secretary Ontatio Mining Institute ;
Hon. Mem. British Columbia Association of Mining Engineers.

Fesssssssssssss et s s ss oS

SRR R N AT T T T T T T R R R R !
-ﬂoﬂo D

THIS Edition will give 2

doing business in the

Soo oo oo oA

All previous Editions completely sold out.

=
you full information ; \G
respecting the N 200 Ba"' COne
ital Di AN
Monagement 2 Tlustrations
;r:cplfi:g‘;’ Dividends ﬂ\ The Eighth Edition of this standard work
Methods of Working ﬂ\ of reference will contain a careful digest of
Output, Sales , \ information relating to the history, organ-
Exports, Markets 7 \ ization and operation of all Canadian
of the 40\ Mining and Smelting Companies.
Collieries AN Tn One Uolume: 600 Pages:
Metal Mines N @loth: Roval Octavo:
Blast Furnaces and AN <
Smelting Works § PI'ICQ: FO“I’ DO“N‘S.

Dominion of Canada.

e e e e e e e e —
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Canada Atlantic R

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.
6 TRAINS DAILY 6

Mine
Locomotives

EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Comnections 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.
Through Sleepers between Ottawa and New York.

Baggage 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 lines.

E.J. CHAMBERLIN, C.J. SMITH,

General Manager. Gen. Passenger Agt,

OV VA VA VA VAP DA VA VAV

JEFFREY... %

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

Send for
Catalogue

> THE JEFFREY G, 0.

Columbus, O

N
:
(.

The McCullyl
Rock and ﬂre Brusher....

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:

Canadian Manufacturers of the McCully Rock Crusher

Patented in
Canada and United States.

- Roller Chams, Steel Drag,
Steel Cable and Special Chains

——FOR—

ELEVATING
wCONVEYING
MACHINERY

POR HANDLING MATERIAL OF ALL KINDS

POWER TRANSM!SSION
MACHINERY,

4% é‘ é&»

For long and short ‘

distance Conveying,

'"'E JEFF“EY “FG- co- 163 Wuhlng‘ton St

| > Columbus, Ohie.

——-———_
Send for Catalogue.

RELIABILITY

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

This name guarantees
the quality.

The E. B. EDDY (0. Ltd.

HULL, CANADA.
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SCHOOL or MINING,

KINGSTON, ONTARIO.

The Following Courses are offered —ma

;

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.

Sestesiesizstzsi| | ‘ : 2
R 3—Post-Graduate Course for the Degree of iz 3z Sz <z st
%%% Doctor of Science (D.Sc.) %%%%%
WL UL W For further information see the calendar of Queen’s University. T W
R A A A A TAY EARARaw iy

4—Prospectors’ Course.

The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Instruction beginning
January roth, 1899, and continuing eight weeks.

S

5—Extramural Classes for Prospectors and Mining Men.

Lecturers are sent to Mining Centres to conduct Classes in
Elementary Chemistry, Mineralogy and Geology as applied to the
discovery and winning of valuable minerals.

AR

’_&"‘o‘"o—-foi

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 —mi®—

WM. MASON, Bursar,
SCHOOL OF MINING, KINGSTON, ONTARIO.
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WANTED!

' >
EUROPEAN AGENT, with technical and thorough Chemlcal and ——
business experience, wants connection with mines @

producing earths, ores, minerals, marbles, etc., for
England and Continent.

8ATTERSES.
Address : London ; care Canadian Iining Review

Assay Apparatus
REDDAWAY’'S PATENT

® 6 60 0 0
NEW ILLUSTRATED CATALOGUE JuST ISSUED, SEND FoR A Copy,

COMPLETE ASSAY OUTFITS.

THE HATTILTON-MERRITT PROSPECTOR’S OUTFITS.". . ..

. . . Becker’s Balances and Weights. )
Specially Adapted for Heavy Drives in Damp or Battersea Crucibles and Muffles.

Exposed Places, in Mines, Saw Mills, Hoskins’ Gasoline Furnaces.

Paper and Pulp Mills, Etc. Kavaher’s Bohemian Glassware.
— Munktell’s Swedish Filters.

Rours.

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

W. A. FLEMINﬁe Agent for Canada loyman, Sons & @ompany

380, 382, 384, and 386 ST. PAUL STREET,

27 St. Francois Xavier Street, Montreal

Victoria Chambers, Ottawa. MONTRE,AL'

DODGE WOOD SPLIT PULLEY CO’Y

Manufacturers, Machinists and Engineers,

OFFICE : 74 York Street e .TORONTO, ONT.
DODGE PATENT

SPLIT FRICTION CLUTCH f*

PULLEY AND CUT OFF COUPLING.
000000

A thoroughly reliable and perfect working Friction
Clutch. Sold under the fullest guarantee.
Thousands in use.

ALSO A FULL LINE OF POWER TRANSHISSION APPLIANGES  (Omp

Complete Catalogue Mailed on Application. L-;s

E. Leonard & Sons, London, Ontario
‘ MONTREAL, QUE. ST. JOHN, N.B.

MANUFACTURERS OF

ENGINES AND BOILERS I LARGE

E¥"Send for Quotations on any size from 3 H.P. to 250 H.P.

Send for new Catalogue mentioning this Pagper.



THE CANADIAN MINING REVIEW.

FOR PRICES OF

T. J. G. INJECTORS

SIGHT- FEEIJ LUBRICATORS

Write

i T 18 d to

T.JVC INJECTDR

! | OVERFLOW

STEAM the

Hamilton

Brass Mig. Co. @ " @® 3
Limited wl W 17 l

259 to 265 James St. W.

HAMILTON, ONT.

HADFIELD’S STEEL FOUNDRY CO. L.

warers o MIANGANESE STEEL

Under the Hadfield System and Patents.

TO BOILER

Tool Steel Rollers, .
Mining .. Pulleys, .
Drill .. .. 7 S TN | - M Trolley . .

Steel. ... ST N e R R ﬁ ) whecls, .
g:zz:s. o~ ; < - § AT - Pedestals

Cage Guldes .....
Picks, . .. Cage Guide

Buffer Hoops, .. ..

MANGAN ESE STEEL ROLLS

Steel Mi,,l_li_qg_Rqu}EiteS’
A HADFIELD’S STEEL FUUNDRY 00 S .
FOI‘g’lllgS, SHEFFIELD, ENGLAND, ﬁl caStlngS of . °
Etc., Etc. FOR CRUSHING GRANITE Every Description.
- ANTHRACITZ COAL, Etc.
SOLE MAKERS OF H ECLA WORKS :

Hadfield’s Patent

HECLA" CHROME STEEL SHOES MWD OIS, -—Shetlield, England.



THE SNOW STEAM PUMP WORKS,

MANUFACTURERS OF

Steam Pumps, Pumping Engines and Hydraulic Machinery

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

Pumps Kept in Stock at Montreal and Rossland.

MONTREAL...
PIPE FOUNDRY CO.

LIMITED.

PIPES

OOOOOOOOOOOO

MANUFACTURERS OF. ..

CAST IRON
WATER AND GAS

OFFICES

Canapa Lire BuiLbiNnGg
MONTREAL.

WORKS: LACHINE, QUE. PRICES ON APPLICATION.

The Montreal Gar Wheel Co,

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

o OHILLED ..

LACHINE, CANADA LIFE

* WHEELS ™

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

THOMAS J. DRUMMOND, General Manager.

MONTREAL.

CANADA IRON FURNACE CO. Limited

AAAAAAAA

Brand:
“ c. 'l FI,’
Three Rivers.

RRRRRRR

GHARGOAL PIG IRON

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Canada Life Building

AAAAAAAAA

nnnnnnnnnnnnnnnnn

nnnnnnnnnnnnn
sssssssssssss

NMONTIRIEAIL.

GEO. E. DRUMMOND, Managing Director and Treasurer.



The Dominion Wire Rope Co. Ltd.

6 ~MONTREAL.—%

MANUFACTURERS or:". .
“LANG’S” PATENT WIRE ROPES FOR GOLLIERY AND GENERAL MINING PURPOSES.

ALSO ALL GLASSES AND KINDS OF WIRE ROPES FOR ALL PURPOSES.

BLEICHERT TRHMWHYS

MUMFORD’S |
IMPROYED BOILER

Is internally fired and the hot gases pass through
the tubes and return around the shell, making
every foot of the boiler effective heating surface.

The water circulates rapidly from front to back
of boiler, up the back connection to drum and
down the front connection to a point below the fire.

Sediment in feed water will be deposited at . )
front end of drum or below furnace and all parts e | R T —
of boiler are accessible for cleaning purposes. ;be S I A e ;g .

ROBB ENGINEERING COMPANY Ltd AMHERST NOVA SCOTIA

Desision in oy FRASER & CHALMERS

uU. S.

Circuit
Court
of
Appeals, MINING MACHINERY
March 3, OF EVERY
1808, DESCRIPTION. Concentration,

Cyanide and
Chiorination

Y eat  STAMP MILLS, SMELTERS,

Works
. , ORATED . .
last claim STEEL PIPE, PERFORATED METALS Huatinato
n
of the  Comet OTTO 9 M
Adjustable Teamwavs. ) ills.
Gates Iron . fer v Riedler
Works e Hoisting 1 Pumps and
on Engines. Compressors.
. Vanners.
Gyrating Information and Estimates on Application. Engines.
Crushers. {ZF Write for Circular on our Improved Two=Stamp Mill. Boilers.
Fraser & Chalmers }

have the best manufacturing facilities for making any=

thing in the Perforated Metal line, placer grizzlys with

taper holes, stamp mill screens, trommels, coal screens,

etc., etc.




