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THE CANADIAN RAND DRILL COMPANY,

SHERBROOKE QUE., CANADA.

Organized

to Produce and

now Produces

Better

WITH POSITIVE MOTION AIR VALVES.

DUPLEX 14 x 22 STEAM AIR COMPRESSOR.

Rock Working
Machinery than has
ever been

<

Made in Canada.

The fourth Machine of this size made by us within the past year.

HAMILTON POWDER

COMPANY

Manufacture Mining, Blasting, Military
and Sporting

GUNPOWDER,

. Dynamite, Dualin,

AND THE NEW

ECLIPSE MINING POWDER.

DOMINION AGENTS FOR
Safety Fuse, Electric Blasting
Apparatus, etc.

, OFPFICH:

103 ST. FRANCOIS XAVIER STREET,
MONTREAL.

Branch Offices and Magazines

at all chief distributing
points in Canada.

MILLER BROS. & TOMS,

MANUFAOTURERS OF

AND

HOISTING ENGINES,

y . . \
¥ Mining and Contractors’ Plant,
etc. etc.

Street Montreal, Que.

110-12

STEAM ROCK DRILLS,

INGERSOLL

« ECLIPSE "
DF_?_IL.L.

SERGEANT'S

PISTON INLET
COMPRESSOR. %

BOILERS, &t &., 4. N &, &e
INGERSOLL ROCK DRILL CO., Montreal.

SERGEANT'S

INGERSOLL
Portable Hoist.

COAL

DRILL.

L Mining Machines,

'LICENSES
PROSPEO';OOR WORK

MINERALS

ON ANY OF T_HEIR~
Lands and Reservations

COVERING NEARLY

A Quarter of a Million Acees

In Eastern Ontario, and principally
within the belts containing
Iron, Phosphate, Gold, Galena,
Plumbago, Mica, Marbles,
Building Stone,

And other valuable Minerals, are
- issued by

THE CANADA CO’Y.

_ For list of lands and terms, apply to the
Company's Mining Inspectors
H. T. STRICKLAND,
Peterborough, Ont.,
For lands in the County of Hastings
and Westward ; and
ANDREW BELL, P.L.S.,

Almonte, Oant.,
For lands East of the County o/ Hastings.

BACON'S REVERSIBLE AND FRICTION

Rererences—G. H. Nicholls & Co.,

Hoisting Engines

For Mines, Inclines or Quarries, and every possible duty.
Double or Single Drums.

JENOKES MACHINE CO,,

Capelton ; Bélls Asbestos Co.,
Dominion Phosphate Co., Monlr&l

Complete Hoisting and Mining Plants

A SEPEECOIAILTY.

COPELAND & BACON,

85 leerty Streét, New York.

Sherbrooke, Que., Manufacturers for the l)ominion of Canada.
Thetford Mines; American Asbestos Co., Black Lake; United Asbestos Co., Black Lake;
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Ponberthy Automatic Injeetor

A Simple, Reliable and Durable

Automatic Restarting Boiler Feeder.

Adopted by such well-known Engine Manufacturers as

<3 SAWYER, MassEy & Co., Hamilton; JouN ABEL, Toronto:
Hacaart Bros, Brantford; Joun Doty Excing °
Co., Toronto ; WATEROUS ENGINE Works Co.,
Brantford, and others.

‘We guarantee them to work as follows:

They will lift from 18 to 20 feet and take a supply from a head as well without change of jets; they are absolutely automatic
and restarting, without adjustment of valves if feed is broken from sudden jarring or air getting into suction pipe. For Traction,
Portable and Stationary Engines, Boats, ete., they have no superior, They work from 20 and 25 pounds low, to 130 and 150 pounds
high steam pressure, according to lift, and are the only Injectors on earth that will lift through a hot suction pipe. All jets are inter-
changeable, and can be replaced by user without breaking connections or sending Injector to factory to be repaired. High pressure
Injectors furnished on application.

FOR SALE IN ALL LARGE CITIES IN CANADA.

Penberthy Injector Company, Manufacturers,
& Address all letters to DETROIT, Mich. WINDSOR,- C AN., AND DETROIT, MICH

. AMONG OUR AGENTS ARE
Waterous Engine Works Co., Brantford ; Macdonald & Co., Halifax, N.S.;
A. R. Williams, Toronto; Garth & Co., Montreal.

GALVANIZED GUY ROPES,

BRIDGE CABLES, - INSULATED WIRE,
HAWSER ROPES, FOR MINES, ELEVATORS, INCLINES, ETC.

JOHN A. ROEBLING’S SONS CO.

117 & 119 LIBERTY STREET NEW YORK.

- Lidgerwood Mfg. Co.

96 LIBERTY STREET, NEW YORK.

34 & 36 W. Monroe St., Chicago ; 197 to 203 Congress St., Boston ; 99 First Ave.,
Pittsburgh ; 610 N. 4th St., St. Louis; 5 & 7 N. 1st St., Portland, Oregon.

, Largest Manufacturers in the United States of Hoisting Machinery of
Every Description for Mines, Tunnel Work, Contractors,
and General Hoisting Purposes.

HOISTING ENGINES

FOR MINING PURPOSES A SPECIALTY.

WIRE OF ALL KINDS,

Over 8,000 Engines in Use!

300 STYLES
and SIZES,

Send for
CATALOGUE.

;,\ - /,Mw -

Double Gylinder Reversible Mine Engine.

Friction Drum Portable Hoisting Engine
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THE DOMINION WIRE ROPE CO., MONTREAL,

Office, 203 St. James Street.

RAILROAD

SWITCH ROPES

AND

s as - . SIGNAL
Hoisting, Mining, Inclines, STRAND

Transmission of Power, and
Ships’ Rigging and Guys. CLOTHES

LINES. §
S8end for Catalogue. ALSO
P. 0. BOX 1942, Lang’s Patent Wire Rope for Transmission and Colliery purposes

AMHERST FOUNDRY & MACHINE WORKS.

1] THE MONARCH ECONOMIC BOILER

Patented Can. May 6, 1866 ; Feb. 10, 1887. Patented U.S.A. Oct. sth, 1886 3
Aug. 23, 1887 ; May 8, 1888. Is the strongest and most portable boiler in use,
and its high economy in fuel makes it specially valuable io gold miners. Tested
evaporation 10.25 lbs. of water per pound of ordinary Nova Scotia Coal.

@ Wrecking Ropes.

MANUFACTURERS OF AND AGENTS FOR

THE HERCULES ENGINE,
THE STRAIGHT LINE AUTOMATIC ENGINE,
THE ARMINGTON & SIMS AUTOMATIC ENGINE,
THE CANADA ELECTRIC CO. DYNAMOS anp
= ELECTRIC MACHINERY,
. SAW MILL MACHINERY, HOISTING MACHINERY, &ec.

e S A. ROBB & SONS.
MACDONALD & CO., LimiTeD.

~—— MANUFACTURERS AND DEALERS IN—

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c,
FOR MINERS®> USE.

Call or Write us for Prices. HATITFAX 6 IN.S.

| MATH ESONe(® Truro Roundey and Machine Co.

(5.5 ENGINEERS || “neineers and Founders,
ENG' O“'ERS" AND

W

ook Z0nUSHNC BONER MAKERS

1)

e
)V

32 a

5% MILLSY  aR,
G"E- HY

OUR SPECIALTIES

AR

old Mining Machinery

Of every kind, with latest Western
Improvements.

PUMPIPJSGH';‘F.5&D,£S» OVA SCOTIA ROTARY SAW MILLS
TEEL Pa‘cés . In Latest Styles.
Wrire FO°

ALSO MANUFACTURERS OF A
BOILERS AND ENGINES, [}l
% 100>

Iron, Bridges, Stoves, d )
SHIP, MILL & GENERAL ‘g3

Tne BesT PP % Forn % || |
GOLD MININGMAGHINERY || o uir, ™ W, oo ™

Manager. Supt. Secy. and Treas



ii THE CANADIAN MINING AND MECHANICAL REVIEW,

ELECTRIC BLASTING

VICTOR ELECTRIC PLATINUM FUSEBS.

Superior to all others for exploding any make of dynamite or blasting powder.  Each fuse folded separately and packed in neat
paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

VICTOR BLASTING MAOCOEKEINIE.
No. 2 fires 20 to 30 holes. No. I fires § to 8 holes. Adapted for prospecting, stump blasting, quarry and

RPOR ELECTBICFUSE

Made in two sizes.
general railroad work.
“PULL-UP” BLASTING MACETINE.
The strongest and most powerful machine ever made for Electric Blasting. No. 4 size fires 70 holes.
Are especially adapted for submarine blasting and large mining works.

Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wire.

Manufactured only by JAMES MACBETH & Co.,

128 MAIDEN LANE, NEW YORK' CITY.

No. 3 size fires 40 holes.

 JEFFREY COAL MINING MACHINES

mTWE P ?

SECTION OF CONVEYOR. b
. . OPERATED BY ELECTRICITY AND AIR POWER.
Chain Belting Coal Drills, Motor Cars, Etc, Et
For Elevators, Conveyors for handling 0oa ri S’ otor a‘rs’ C” C.
Coal, Chutes, Tipples, &c. ! 3
COATL SCREENS s <
MINES EXAMINED AND ESTIMATES MADE. Send for Catalogue. . *ﬁ]}ﬁn :

THE JEFFREY MANUFACTURINGOMPANY,

213 East 1st Ave., Columbus, 0.  Chicago Branch, 48 South Ganal St.

MINING AND MILL MACHINERY.

Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,
Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

J.&J. Taylor,

ESTABLISHED 1855,

Manufacturers of

Fire and Burglar
Proof Safes.

Toronto
Safe
Works.

Second-Hand Safes

Constantly in Stoek at
Low Prices.

Catalognes and Prices on Application.

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

LEVIS, QUHE.

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders’ Castings,
Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, etc., ete.

WRITE FOR OUR PRICES.
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M. C. BULLOCK MANFG. CO.

CHICAGO, U.S. A.

Lane’s Patent - " ne ) )
"Band Friction HOISTY | Bullock' "'a'“°"dm':°°" Boring Drills

FOR ANY SERVICB. PROSPECTING AND DEVELOPING
ECONOMICAL, MINERAL LANDS.

Holes bored at any angle, and solid cores

SAFE, (or specimens) removed from all
g AND strata penetrated.
Band Friction Hoist, RELIABLE. | Hand and Horse Power Drills for prospecting .

in localities inaccessible to

WIRE ROPE HAULAGE OF CARS. EXPLORING HOISTS. Steam Drills.

‘orliss i Side VYalve Engines Power Drills (15 styles) adapted for boring e N
Corliss and Side Valy g 2 from surface or underground to \\X SN E- -

GENERAL MINING MACHINERY. depths varying from “Bravo" Hand Power Drl

&& SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES. 100 TO 3,000 FEET, Capacity . 400 fect. 1 347, hole 12167

Gates Rock and Ore Breaker.

CAPACITY IN TONS OF 2,000 POUNDS.

I B ”Jf" Size 0— 2 to 4 tons per hour. ’ Size 4— 15 to 30 tons per hour.
il L “ 1—4to 8 ¢ . “ 5—25t0 40 ¢ “
f'a \", “ 2 6to 12 ¢ ““ “ 6 30 to 60 ¢ 7]
} ‘kﬁ “ 3—I0 to 20 ¢ « “ 7— 40 to 75 “ “
. “ 8-100 to 150 ** ‘“
Passing 2 in. ring, according to character and hardncss of material,
GREAT SAVING IN POWER. ADJUSTABLE TO ANY DEGREE OF FINENESS:

The princigle involved in this Breaker is acknowledged to be the greatest success ever introduced into Stone
Breaking Mac inedry. The Gates Breaker has made more railroad ballast and road metal than all other kinds of
Breakers combined.

Universally Adopted by Mining Companies. Many Hundcreds used by Railway Companies.
8% Will furnish a thousand references from Contractors, Street Superintendents, Mines, Cement Manufacturers, etc., elc. &%
ALSO MANUFACTURED BY ——

WATEROUS ENGINE WORKS CO. (Limited.)
Address, for CATALOGUE,

Or GATES IRON WORKS, 50 P. South Clinton Street, Chicago, U.S.A. Brantford, Ont_, Canada.
Branch Offices—£4 Dey St., New York City ; 730 Queen Victoria St., London, Eng.

TOOLS, MACHINERY & MINING SUPPLIES.
| | | | y ]

b

5
s
| A l

RICE WIS & SON, L.TD.

o steermer - - - - TORONTO.

LS

S
£
—

Fittings,
Chaing,

Stee]
Rope
Rails,
Tools

For prospecting Mineral Veins and Deposits, Boring Vertically, Horizontally or at any angle, to any desired depth, taking out
a Cylindrical Section or Core the entire distance, showing exact character, and giving a perfect” section of the strata penetrated. Also fox

Boring Artesian Wells perfectly straight, round and true. ] . o ) . .
Machines for Channelling, Gadding, and all kinds of Quarry Work, Shaft Sinking, Tunnelling, Mining, Railroad, and all

classes of Rock-Boring.

™ “DIAMOND DRILL” wenstivta e CENTENNIAL EXHIBITION

For ‘Originality of Method ; Simplicity in its Ccnstruction ; Convenienee in its application ; Value
of Results Obtained ; Cheapness and Remarkable Speed.”

It has also received the highest awards at the AMERicaN INstITUTE FAIR, New York, and the FRANKLIN INSTITUTE FAIr, of
Philadelphia, Pa.
Manufactured by

THE AMERIG”N D!AMOND ROCK BORING GO.

No. 15 Corilandt Street, New York.

P. O. BOX 1442. Cable Ad l:cwx, Occiptous New York. Send for Catalogues and Price List.
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STANLEY’S PATENT COAL-HEADING MACHINES.

Bome of the advantages as compared with hand labour are:—It greatly reduces the wages cnat. Does work in one-fourth the time,
Economises use of timber. Renders explosives unnecessary. Ventilates its own head while tunnelling.

Thess machines are now working at a number of collieries in England, Scotlund and the (

Leaves waech firmer roof.

Colonies; in the United States, and in Several Continental countries.

Full particulars with prices and coplies of testimonials, on application.

STANLEY BROS., Colliery and Engineering Works, Nuneaton, Eng.

Agents wanted in Canada for Manufacture or Sale of Machines. Liberal terms offered.

DIAMOND DRILLS

FOR

most economical
deep or shallow holes.

PROSPECTING MINERAL LANDS.

The Sullivan Diamoend Drill is the simplest, most accurate, and
prospecting drill for any kind of formation, hard or soft, in

The Diamond Drill brings to the surface a solid ¢ore of rock and mineral to
any depth, showing with perfect accuracy the nature, quality and extent of the
ore-bearing strata, and with great saving in time and expense over any other

method.

air or electricity. For sale by

DIAMOND PROSPECTING CO.,

16 & 17 N, Clinton Street,
AGENTS FOR

¢M"” Drill-—Hand Power.
Capacity—300 ft. depth.

: other Quarrying Machinery.
Hoisting and Hauling Engines, Cages, Tipples, and other Coal Minin
Contractors for Prospecting Mineral Lands with the Diamond

Removes 1% inches solid core.

rill,

Complete stock of all sizes, driven by hand or horse power, steam, compressed

CHICAGO, ILL., U.SA,
Sullivan Diamond Prospecting Drills, Channeling Machines, Rock Drills, Hoists and

Machinery.

“N” Drill—

Capacity—2,000 ft. depth.

Removes 1} inches solid core.

THE NAROD PULVERIZER.
THE NAROD GRANULATOR.

The Pulverizer produces from 20 to 1530 mesh fincness.
The Granulator from size of a wheat berry to 20 mesh.
Fineness determined by size mesh of screen used in mill.
B()Ull n;ills take from Rock Breakers and deliver a finished
product.

No Tailings, No Re-grinding, No Slime. Capac-
ity Hard Quartz 22 3. Phosphates, Coments, &c.,
3 a 4 tons per hour. Only 15 to 20 I. P. re-
guired. Weight of each Mill 5,600 Pounds.

AMERIGAN ORE MAGHINERY GOMPANY,

No. 1 Broadway, New York, U.S.A.
R. T. ROUTH, Canada Sales Agent,
’ Corn Exchange, Montreal.

The Narod Pulverizer.

(Copy.)
Wilmington N.C., Sept., 21st., 1891.
American Ore Machinery Co.,
No. 1 Broadway, New York.

Gentlemen,—In answer to your favor of
recent date, I would say that alier over
EIGHT MONTHs’ experience with the
¢ Narod Mill” under varying conditions, I
have never regretted the purchase of the
one we have. I think the *“ Narod ” is by
far the best and mos: economical Phosphate
Grinder on the market. The Mill does
not take 20 horse power to drive it, runs
smooth without heating, and has NEVER
BROKEN DOWN. The product varies a
little as to the kind of Phorphate ground,
but I have not known it :0 do less than 3%
tons per hour, and under favorable con-
ditions the Mill grinds 4 tons per hour and
will eontinue indefinitely.

Pieces of Iron, &c., getting in with crude
material do not bother it, as is the case
with most other Mills, and this I consider
one of its strongest points. I THINK $100
WOULD MORE THAN COVER THE REPAIRS
FOR A VEAR.

Yours truly, C. E. BorbDEN,
Supt. Navassa Guana Co.

Duncan S. MacIntyre, Hardware and Metal Broker,
RAILWAY, QUARRYMEN’S AND CONTRACTORS’ SUPPLIES,
164 ST. JAMES STREET, MONTREAL.
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.A. R. W I I. I- I A IV S
SOHO MACHINE WORKS,

TORONTO, ONTARIO.

Engines and Boilers (all styles),
Hoisting Plant (every description),
Iron Working Machinery,

Saw, Shingle and Hoop Machinery,
Steam and Circulating Pumps,
Crushers, Compressors and Derricks,
Wood Yard and Cordwood Machinery.

HOISTING ENGINES—(ALL STYLES.) SEND FOR CATALOGUES,

JOHN BERTRAM & SONS,

Canada Tool Works, - = - - DUNDAS, ONT.

MANUFACTURERS OF

Machinists’ Tools and Wood-Working Machinery.

Lathes,
Planers,
Drills,
Milling
Machines,

Punches,
Shears,

Bolt Cutters,
Slotting
- Machines,
Matchers,
Moulders,
Tenoners,
Band Saws,
Morticers,
Saw Benches.

R i

22
368 and 40-inch Gap Lathes:

Locomotive and Car Machinery, Special Machinery—Price List and Photographs on Application.
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EDISON GENERAL ELECTRIC COMPANTY |

Edison Building, Broad Street, New York.

Electric Designed for

Diamond Determining

the Presence

Prospecting or Absence of

Core Drill. Minerals.

CAN BE OPERATED ANY DISTANCE FROM POWER STATION.

Will bore a hole one and a quarter inches in diameter at rate of two inches
per minute, bringing out core of sufticient size for all tests and assays.

Prill makes 1,600 revolutions per minute, and will bore to a depth of
100 feet, or more if desired.

Light in weight ; Strong Mechanically ; More economical,
easily handled than Steam or Air Drills.

For Particulars, Address Nearest District Office:

Canadian District, Edison Building, Toronto, Canada. Pacific Coast District, Edison Building, 112 Bush St., San Francisco, Cal.
Central District, 173-175 Adams Street, Chicago, Rl. Pacific Northwest District. Pleischner Building, Portland Ore,

Eastern District, Edison Building, Broad Sireet. New York. Rocky Momnain District, Denvee, Col.

New England District, 25 Otis Street, Boston, Mass. - Southern District, 10 Decatur Street, Atlanta, Ga.

reliable, and

As easily applied to
GEARING

AND

Sprocke! Wheels

AS TO
PULLEYS.

Works equally as well asa

DRIVEN OR DRIVER.

ARETHE ONLY SPLIT GRIP PULLEYS & GUT OFF
COUPLINGS MADE. GIVE EVERY SATISFACTION AS
DRIVERS ORDRIVEN PULLEYS. FuLLY GUARANTEED.

ATEROUS “ENGINE WoRKS Co.

CaNaDA.

A suceess all along the
line. Send for par-
ticulars of

3-93" X 22" SAW,

Transmitting 200H.P.
each.

—==t— BRANTFORD, ==

kuu. GOVERNMENT DEPOSIT.

SIR ALex.CAMPBELL.KCM.G. PRES.
(Lieut Govr. uf Ontario)

John L.BrLaikie Eso.VicE PRES,

$100,000.

DILER X
@ g

G.C.ROBB. Chief Engineer.  A.FRASER. Secy.
HeADp OFrice.2TorONTO ST.

TORONTO.
THE PREVENTION OF ACCIDENT AND ATTAINMENT OF ECONOMY IN THE USE OF STEAM OUR CHIER AIMS,

Agents at Montreal, J. W. GRIER & MUDGE, 1725 Notre Dame 8treet.
Agent at Ottawa, J. K. STEWART, Sparks §t. | Agent for Nova Scotia, G. W. JONES, Halifax.
Agent for New Brunswick, R. W. W. FRINK, 8t. John.
O. E. GRANBERG, inspector, Montreal. W. J. COLLESTON, Inspector, 8t. John, N.B.

(reological Survey of Canada.

Annual Report, 1888-89,

VOIL. ITV.

With Accompanying Geological Maps,
Plans of Mine Workings, and other
Illustrations ; also a Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE.

PRICE, COMPLETE, TWO DOLLARS.

Part 4.—Summary Reports of Operations 1888 and
1889, by the Director. Priee 10 cents.

by Dr. G. M.
Price 25 cents.

Part B.—West Kootanie District,

B.C.,
Dawson.

Part D.—The Yukon and Mackenzie Basins, with maps,
by R. G. McConnell. Price 25 cents.

Fart E.—Lake Agassiz in Manitoba, by Warren Upham.
Price 25 cents.
lart K.—Mineral Resources, Quebec, by Dr. R. W. Ells.
Price 25 cents.
by R.
Pnce 30 cents.

Part N.—Surface Geology, New Brunswick,
Chalmers.

Part R.—Chemical Contributions, by G. Christian Hofi-
mann. Price 25 cents.

1888, by
Out of print.

Part § (a).—Mining and Mineral Statistics,
H. P. Brumell.

Part S (b).—Mineral Statistics and Mines, 1889, by
E. D. Ingall and H. P. Brumell. Price 23 cents.

Part T.—Annotated List of Minerals occurring in Can-
ada, by G. Christian Hotfmann. Price 235 cents.
Note.—These and all other Publications of the
Survey, if not out of print, may be purchased from
or ordered through

W. FosTErR Browx & Co., Montreal.
Durie & Sox, Ottawa, Ont.
WirLLiamsoN & Co., Toronto, Ont.
McGREGOR & KNi1autT, Halifax, N.S.
I. A. McMiLLaN, St John, N.B.

I. N. Hisgex & Co., Victoria, B.C.

R. D. RicHArRDsON, Winnipeg, Man.
Moir & MiLLs, Port Arthur, Ont.
THoMmpsoN Bros., Calgary, Alta.
ThomprsoN Bros., Vancouver, B.C.

EpwWARD STANFORD, 26 and 27 Cockspur Strect,
Charing Cross, London.

Samprsox, Low & Co., 188 Fleet Street, London.
F. AL B oknavs, Leipzic.
B. WESTERMANN & (0., 838 Broadway, N.Y.

¢ or on application to

DR. JOHN THORBURN,
Librarian,

Geological Survey, Ottawa.

N.b. ~Catalogue and Price List can be obtained from
any of the above.

FRANCIS L. SPERRY,
Chemist and Mineralogist,

SUDBURY, ONT.
—_———

Mining claims examined. Reports
rendered. Ores Assayed. Valuations
determined. Sales of Mining Property
negotiated.
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Acid Waters! Acid Waters!! |

IMPERIAL BOILER GOMPOUND (0.

TORONTO,

Have produced a compound that will NEUTRALIZE
either SULPHURIC ACID or other acids in the water
to be used in steam boilers. It is, of course, known that
these acid waters do not make scale, but cause the boiler
to be ““pitted ” with small holes, and render it almost
useless in about six months.

The remedy now offered has been wanting for years,
and will be a great boon for steam users whose supply of
water has to be taken from these acid streams. We sell
#t under a GUARANTEE OF SUCCESS.

Send five gallons of the water in carboy to be analysed.
Also state size of boiler and hours running a day.

IMPERIAL CHEMICAL CO0.,

Soho Machine Works, - Toronto.

STAMPS !
PRITCHARD & ANDREWS,

173 & 175 SPARKS STREET.

T e
GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,
SCALE MAKERS AND BRASS WORKERS.

..
Brands, Steel Stamps, Time Checks
and Tags.
Stencils and Ink, Scales and
Weights.

RUBBER STAMPS FOR OFFICE WORK.

Dynamo Electric Machines

AND LAMPS.

T THE

S BALL ELECTRIC LICHT C?;

*MANUFACTURERSG -OF .

70 PEARL STREE

TORONTO,

ARC AND INCANDESCENT

FOR MINING PURFPFPOSES.

Diamonds, Jewellery, Watches & Silverware

— AT ——

ROSENTHAL'S

Goldsmith’s Hall, 87 Sparks St.,
‘ OTTAWA.

Blake Ore-Crushers, Engines, Boilers,

Mill Gearing, Shafting and Cearing, Safety Elevatars
and Hoists for Warehouses, &c., &o.

GEORGE BRUSI.

Derricks, Holsting Engines, Ea,g‘]_e F OU_ndI'Y,

Steam Pumps,

and all kinds of machinery for

Montreal.

WRITE FOR QUOTATIONS.

Miners, Contractors, and

Quarrymen’s use.

STEEL WIRE CHXIN,

BROWN’'S PATEINT.

CUT SHOWING FULL SIZE OF NO. o.

. Strongest, cheapest and best chain in the market. Made of hard drawn steel
wire. Actual tests show three times the strength of ordinary welded chain.
We are now making four sizes, viz., 0000, 000, 00, 0.

Wire Rope and Heavy Wire Cloth for mining purposes.
Send for sample prices.

B. GREENING WIRE CO.,

HAMITTOIN.

BUTTERFIELD & CO.

"ANVIS| Y20y

DERBY LINE, VT.

WINDSOR FOUNDRY COMPANY

Windsor, Nova Scotia.

IRON FOUNDERS & GENERAL MACHINISTS.

Gold Mining Machinery a Specialty.

ESTIMATES AND PARTICULARS FURNISHED ON APPLICATION.
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PROVINCE OF NOVA SCOTIA.
Leases foe Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

—AND—

PRECIOUS STONES.

v

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

GOLD AND SILVER.

Under the provisions of chap. 7, Revised Statutes of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver tor a term of six months, which can be ex-
tended by renewal for another six months. Mines of  1d and Silver are laid off in
areas of 150 by 250 feet, any number of which up to one hundred can be included in
-one License, provided that the length of the block does not exceed twice its width.
Up to ten areas the cost is 50 cts. per area, for every area in addition in same appli-
cation 25 cents. Cost of renewal one half the original fees. Leases of any number of
areas are granted for a term of 21 years at $2-00 per area. These leases arc fo feitable
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 issied to owners of quartz crushing mills who are required ta
pay Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold
valued at $19 an ounce, and in smelted gold valued at $18.00 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commis-
sioner 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
application 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 one square mile can be selected for
mining under lease. These leases are for four renewable terms of twenty years each.
The cost for the first year is fifty dollars, and an annual rental of thirty dollars secures
each lease from liability to forfeiture for non-working.

All rentals aie refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department free of
-charge, 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
first lien on the plant and fixtures of the mine.

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotia
grants iis minerals have introduced many outside capitalists, who have always statea
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 ;
Leac, two cents upon every unit ; Iron, five cents on every ton; Tin and Precious
Stones ; five per cent. ; Coal, 714 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 Cumberland, Colchester, Pictou and Antigonish, and at
numerous points in the Island‘of Cape Breton. The ores of Iron, Copper, etc., are
met at numerous points, and are being rapldly 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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H. WARD LEONARD & CO.

We will do no manufacturing and will do no supply business; neither will we under any
circumstances act as the selling agents of any concern directly or indirectly.

We will, however, act for the purchaser either as Consulting Engineers, Supervising Engineers,

Inspectors or Purchasing Agents. When acting in this way we will make the following charges
based upon contract prices: '

For making preliminary plans, designs, distributions and estimates, 1 per cent.
For making final plans and specifications, 1 per cent.

For drawing and executing contract on bohalf of the purchaser, 1 per cent.
For supervising an installation made by another contractor, 3 per cent.

For acting on behalf of the purchaser in malking the settlement with another con-
tractor, 1 per cent.

For actine as the agent of the purchaser, from the beginning to the final settlement of
the contract, including the making of estimate plans, determinations, specifications, contract,
supervising the installation, final inspection, and report and final settlement, 5 per cent.

It will be seen from the complete schedule given above that the purchaser will be able to ob-
tain our services for any portion of the work, and under terms which are so reasonable that there
can be no question, in the minds of those familiar with the subject, that any purchaser contemplat-
ing the installation of an electric plant would not only save a great deal of his own time and be

spared a great deal of annoyance, but would actually effect a very material saving in retaining our
services to represent the interest of the purchaser.

For descriptive pamphlet address

ELECTRICAL EXCHANGE BUILDING,
LIBERTY STREET, NEW YORX CITY.

NEW CONCENTRATING MACHINERY

FOR A COMPLETE PLANT, HAVING A CAPACITY OF 50 TO 75 TONS.

~ —

We have at Mattawa, Canada, in warehouse, for immediate delivery, the following: New Blake
Crusher, Cornish Rollers, and Concentrating Machinery, to form a very complete concentrating plant
for low grades of Argentiferous Galena, Copper, or any kind of concentrating ore, and has a
capacity of 50 to 75 tons in 24 hours. The machinery is extra heavy and of best material. Will

furnish parties purchasing this plant working plans, &. A 35 to 40 horse power engine will be
sufficient as motor. -

This machinery includes the following :

One 9 x 15-inch Blake Crusher complete.

Two sets 22 x 14-inch Cornish Crushing Rolls, all complete.
Two Revolving Screens, 4 sections each, all complete.
One Classifier all complets.
Four Double Jig Machines, 8 sieves each, all complete.
One Rotary Table (iron parts only) all complete.
Two Elevators 12 inches wide, all complete.
All Shafting, Pulleys, Couplings, Bearings and Collars, with all necessary
Belting for above machinery, as per plans.
. This invoipe of machinery is all new, and has never been erected, and was ordered as a

L of do not now require the duplicate
» and we can offer it to any one requiring a first-class concentrating plant of this capacity at
a great bargain. We can also furnish a competent man to erect and operate same if desired.

Address

THE FORT SCOTT FOUNDRY AND MACHINE WORKS CO.,
FORT SCOTT, KANSAS.
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EASTERN DEVELOPMENT COMPANY, LimiTED.

Organized under Special Act of the Legislature of Nova Scotia.

OWNERS OF THE COXHEATH COPPER MIN

ES AND LITTLE RIVER COAL MINES IN CAPE BRETON, N.S.

THE ONLY DEVELOPED COPPER MINE IN THE WORLD of proved large value, located practically

at tide water and beside coking coal—consequently sure to become a cheap producer.

$1,000,000 OF 20 YEAR 7 PER CENT. GOLD BONDS.

Interest payable in May and November at

the office of the AMERICAN LOAN AND TRUST COMPANY BOSTON, MASS.

$350,000 of bonds already sold and devoted to purchase and development of the properties.
$350,000 additional now offered at par and accrued interest from May Ist, 1891, with 50 shares

of stock as bonus with each $1,000 bond.

plant.

CAPT. ISAAC P. GRAGG, President and General Manager.
M. F. DICKINSON, Jr., Auditor.
N HON. W. E. BARRETT.
Consulting Engineer—GEORGE GRANT FRANCIS, M.E., of Lonc

BOARD OF MANAGEMENT.

MARCUS BEEBE,

Main Office of the Company—95 MILK STREET, Boston, Mass.

Proceeds to build concentration and smelting
Remaining $300,000 of bonds reserved for future increase of capacity.

COL. ALBERT A. POPE, Vice-President.
THOS. MAIR, Secretary & Treasurer.

lon, Eng. Consulting Metallurgist-—-DR. EDW. D. PETERS, Jr., M.E., Boston, U.S.A.

Prospectus Mailed on Application,

MONTREAL.
IMPORTERS OF

Lron, Steel & General Heavy Metals.

DRUMMOND, McCALL & CO.,

¢Calder,” ‘ Summerlee” and ‘Govan”
Iron, ‘‘Govan” Ferro-Silicon, ‘‘Newport”
“ Ormesby” Pig Iron, ‘ Mossend” Steel Boiler
Plates, Angles, etc.,, Eadie’s Boiler Tubes and
Wrought Iron Pipes, Netherton Iron for Bolts and
Nuts, Johnson's Portland Cement, Lowood’s
Ground Ganister.

DANNEMORA MINING TOOL STEEL.
Wrought and Cast Scrap, Government Old Broken
Shells, Shot, etc.

Manufacturers of CAST IRON WATER and GAS PIPE.

Offices: New York Life insurance Building.

Canada Iron Furnace Co., Ltd.

RADNOR AND THREE RIVERS.
Manufacturers of the well known
*“C.IL.F.” Three Rivers Charcoal Pig Iron,
suitable for CAR WHEELS, CYLIN-
DERS and fire castings where the
utmost strength is required.

—
This Brand of Iron has been found
equal to the famous ‘ Salisbury” Iron.

Offices : New York Life Insurance Building,
Montxenl.

MANUFACTURERS OF ALL KIND3 OF

EXPLOSIVES

MINIING

AND

RATTL.ROAD
WORK.

ADDRESS

W. H. HARRISON,

Manager,

Brockville, Ont.

BOILER AND PIPE

Sole Manufacturers of H. W. Johns’ Asbestos Roofing, Sheathing,
Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &ec.

“’.

Established 1858.

87 MAIDEN LANE. NEW YORK.

COVERINGS,

Absolutely Fire Proof.
Light and Easy to Apply.

Indestructible by heat; wili swe

from 10 to 4o per cent. in fuel, and give
= dry steam at long distances.

JOHNS MANUFACTURING C(OMPANY,

Building Felt, Asbestos,

Chicago, Philadelphin,
Boston, London.

Ontario Mining Laws.

The foliowing is a summary of the chief provisions of the amend-

ments to the Mining Laws of Ontario, passed during the Session
of 18gr :
I. fn Algoma, Thunder Bay, Rainy River and that part of Nipis-
sing north of Lake Nipissing and the French and Mattawa Rivers,
the price per acre of mining lands sold after the 4th day of May,
1891, is $4.50 in a surveyed township, and $4 in an unsurveyed ter-
ritory, if within 12 miles of a railway, and if beyond that limit $3.50
in surveyed and $3 in unsurveyed territory. Elsewhere the price is
$3 in a surveyed township any part of which lies within r2 miles of a
railway, and $2 if at a greater distance.

2. Instead of by grant in fee simple, mining land rhay be obtained
under a ten years’ lease at a_per acre rental, unless otherwise fixed
by regulation, of $1 for the first year and 25 cents yearly thereafter
ifynorth of Lake Nipissing and the French and Mattawa Rivers, or
of 60 cents for the first year and 15 cents yearly thereafter, if situated
elsewhere, with right of renewal at the expiration for an additional
ten years at the same rentals, and with a right of renewal thereafter
every twenty years, subject to payment of the yearly rent charge
in advance and to such conditions as may be providsd by regul:tion.
But the lessee may at any time purehase the land so held, in which
case the first year's rent shall be treated as part of the purchase

money.

3. %"hc owner or lessee of mining land sold or leased by the Crown
after the 4th day of May. 1891, is required during the first seven
years to expend 1n actual mining operations $4 per acre if the loca-
tion exceeds 160 acres, and $5 per acre if it is 160 acres or less.

4. After the 4th day of May, 1891, all ores or minerals of silver,
anickel, or nickel and copper, taken from lands sold or leased by the
Crown, are subject to a royalty of 3 per cent., and all other ores or
minerals to such royalties as shall from time to time be fixed by
Order-in-Council, not exceeding in the case of iron z per cent., and
as to any other ores or minerals not exceeding 3 per cent.; and such
royalties shall be calculated upon the value of the ores at the pit's
mouth. But royalties shall not be imposed or collected upon any
ores until after seven years from date of the patent or lease, except
as to mines known to be rich in nickel, and as to these not until
after four years,

5. Hereafter in all lands sold under the Public Lands Act, or for
agricultural purposes, all minerals and mining rights are reserved to
the Crown, unless otherwise provided in the patent or grant.

6. In the case of mining lands for which bona fide application was
made in writing to the Department prior to the 24th April, 1891,
grants may be made where the application is received within three
months from the 4th day of May, 1891, and otherwise at the price
and upon the conditions heretofore applicable in accordance with the
term- of section 1, sub-section s, of the Act of 18qx.

ARCHIBALD BLUE.
Director.
Orrice oF THE BurREAU OF MinES,
Toronto, May 21, 1891.

This advertisement will not be paid for il published without
authority.

BOOKS OF INTEREST

Engineers, Mechanics, Ete.

Mathematical Instruments,
Squares, Scales, Compasses,
and a full line of

Engineers’ Drawing Supplies.

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS,
237 St. James St., Montreal.

CANADA ATLANTIC

RAILWATYX.

The shortest passenger route between

OTTAWA and MONTREAL

and all points east and south.

The only road in Canada running trains lighted with
electricity and heated by steam from the engine. Luxur-
ious Buffet Pullman Palace Cars on all trains between
Ottawa and Montreal.  Only line running through Sleep-
ing Cars between

Ottawa, Boston and New York

And all New England and New York points.
Baggage checked to all points and passed by Customs
in transit.
For Tickets, Time Tables and information apply to
inearest agent or to S. EBBS, City Passenger Agent,
24 Sparks St., O1TAWA.
GEO. H. PHILLIPS Gen. Agent,
. VALLEYFIELD.
i J. W. DAWSEY,
, 136 St. James St., MONTREAL
Or at 260 Washington St., Boston, and
317 Broadway, New York.

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

General Manager,  General Passenger Agent.
General Offices, Ottawa.
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& ohn E. Hardman, S.B.

MINING ENGINEER,
Oldhaxnm, Nowva Scotia.

Can be consulted on all matters pertaining to the profession.
“The development and management of Gold Properties a specialty.
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T0 USERS OF THE DIAMOND DRILL. :

Diamond Drif. Bits set Promptly by an Effici

ent Man  All Work Guaranteed.

Bort and Carbon Diamonds for sale. Sam
terms as New York. Prospecting with

(T T T T PN e e

American Diamond Dull at per
foot or by the day.
MocRae & Co.,
OTTAWA. £
W'..“wwu'[ i e ||| I |‘| 'l m‘l"u)lpllvullpu-u[l]nnIll[lulllulrl-?

Minees, Gonteactoes and Quarrymen.

Light Steel Rails and Fastenings,
Hand Cars. Steel Barrows,
Crow Bars, Steam-pipe and Fittings,
Valves, Gauges, &c.

J. & H. TAYLOR,

MONTIRIE.AX..

J. T. DONALD, M.A.

Analytical Chemist and assa yer.
124 8t. James 8t., Montreal.

Analyses and Assays of every description. Manufac-
turing processes practically tested. Laboratory instruction

in Chemistry, Assaying and Mineralogy. Terms on ap-
plication.

John D. Frossard, B.S., M.E.,

MINING ENCINEER AND CEOLOCIST,
30 St. Francois Xavier St., Montreal.

8% Specialty— Phosphate Lands. &

T. D. LEDYARD,
DEALER IN MINERAL LANDS,

ROOM 3, 57 COLBORNE ST., TORONTO.

Will buy undeveloped iron ore and other mineral properties.

\VANTED.—Deposlts of Magnetic Iron Ore, Red Hematite,
Brown Hematite, Galena, Iron and Copper Pyrites, Mica, Soap-
stone, Marble, Gypsum, Baryta. Samples can be sent by Sample
Post for 1 cent for four oz. or up to 24 oz. in weight.

Information regarding mines cheerfully given.
solicited. Crown land business attended to.

Correspondence

The American Metal Co.

(Tedizxa i ted),
80 Wall St., New York. P. O. Box 957.

Copper, Copper Ores and Mattes, Tin, Lead, Spelter,
Antimony, Nickel, Aluminum, Bullion and Iron.

Advances Made on Consignments.

' H ' R. M & Co, London,
AGENTS FOR ! W?Hi?ms' F:)::(:n& (TE)?, Ltlc)lr.l, g"lvansea.
1 Metallgeselischaft, Frankfort-on-Main

E. E. BURLINCAME’S

ASSAY "FHGEA ABORAT
*> LABORATORY
Established in Colorado, 1866, Bamples by mail or
express will receive prompt and careful attention.

Gold & Si"'r B“mon Refined, Melted and As-

sayed, or Purchased.

Address, 1736 & 1738 Lawrence St., Denver, Colo,

HARRIS & CAMPBELL,

-—o

Latest Designs in Drawing-room, Dining-room
and Bedroom

FURNITURE.

With Improved Steam Machinery our facilities for
manufacturing Cabinet Goods are complete. Our Up-
holstery Department is well stocked with latest imported
patterns. :

Corner Queen & O’Connor Sts.,
O I.A.- S A .

JOHEN J. GARTSHORE,

Railway and Tramway Equipment.

NEW AND SECOND HAND RAILS, CARS, ETC.
49 FPRONT ST. WEST,
TORONTO.

W. BREDEMEYER, PH. DR.
(Late Partner of John McVicker)

Mining Engineer, Provincial and United States Surveyor
and Assayer. M ic Temple Block, V. C.

er, b,

Reliable Reports, Underground Surveys and Maps of
Mines executed at low rates. Assays made on all kinds
of minerals, gold and silver bars. Thirty years experience
in mining in Asia, Europe, and United States of America.
Speaks ten languages. Assays from a distance promptly
attended to. Address Vancouver, B.C.

#a7 All business strictly cash in advance.

The Montreal Car Wheel Company,

WORKS AT LACHINE,
OFFICES : NEW YORK LIFE INSURANCE BUILDING,

Montxroal.

MANUFACTURERS OF

CHARCOAL IRON CHILLED RAILROAD WHEELS.

GEO. A. SPOTSWOOD, C.E.,

MINING ENGINEER,
KINGSTON, - - ONTARIO, CAN.

Mines and Mineral Properties Examined and
Reported on or Negotiated.

Explorations and Exploitations Conduected.

SPECIALTIES:
IRON, NICKEL ND PHOSPHATE.

i SPECIALISTS v MICA,

MINERS AGENTS,

RIGHARD BAKER SON & (0.

6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,

Consulting Mining Engineer
and Assayer.

OFFICE :—120 YONGE STREET,

Toxomnto, Omnt.

W. de L. BENEDICT, EM,,

Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS.
PHOSPHATE A SPECIALTY.

32 LIBERTY STREET,
Neoww ¥ox-Ix.

JAMES HOPE & CO.,

Boolksollex s,

STATIONERS, BOOKBINDERS AND PRINTERS,

OTE A O A

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
MINING ENGINEER and METALLURGIST,

Wiil report on Mines and Mineral Properties.
ADDRESS :
16 Toronto St., Toronto, Ont.

C. V.M. TEMPLE,

(Late President Megantic Mining Co., Que.)
Mines and Mining Locations For Sale,

CORRESPONDENCE SOLICITED.
—te—

OFFICE AND RESIDENCE :
47 8T. GEORGE S8T., - TORONTO, ONT.

AGENTS :

Henry De Q. Sewell, Dominion and Provincial Land
Surveyor, Mining Engineer, etc., Port Arthur, Ont.
Thos. T. McVittie, Prov. L. Surveyor, Kootenay, B.C.
Lane, Fagge & Andrews, Solicitors, Arundel Street,
Strand, London.

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

30 St. Francois Xavier Street,
MMONTREBAX., CAXN

Asbestos, crude and manufactured. Phosphate, Mica,
Plumbago, Soapstone, &c.

WILSON & GREEN,
Commission Merchants,

PHOSPHATE SHIPPERS.

Agents High Rock Mine.
30 St. Francois Xavier St., - Montreal.

ROBIN & SADLER

MAMUFACTURERS QF

Z A’/@

MOMNTREAL TORONTO
2518 52520 NOTRE DAME <7129 BAY ST,

McPHERSON, CLARK & JARVIS,

Barristers, Solicitors, Etc.
27 WELLIGNTON STREET E.,
TORONTO, CAIN.

TELEPHONE 1334. Registered Cable Address,

¢“ Clapher, Toronto.”

John Murray Clark, William David McPherson,
Frederick Clarence Jarvis.

Mining business will receive special attention.

~ORFORD COPPER CO,,

Copper Smelters

Works at Constable’s Hook, N.J., opposite New
Brighton, Staten Island. Copper Ore, Mattes, or Bul-
lion purchased. Advances made on consignments for
refining and sale. Specialty made of Silver-bearing
Ores and Mattes.

—SELL——
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasurer, G. A. LAND.
Office, 37 to 39 Wall Street, New York.
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If you want | M. BEATITY & SONS,

BAGS -

FOR PACKING ENG—I—NES
ASBESTOS, PHOSPHATES, ORES, &c,

FOR

Send to us for Samples and Prices, Mines
Every Quality and size in stock. R — Inclines
Specially strong sewing for heavy materials. oér H:;ten, -
Lowest prices compatible with gcod work. Stone Derrick Iron,

Centrifugal Pumps,

We now supply most of the Mining Companies, and those
who have not bought from us would find it to their advantage
to do so.

THE CANADA JUTE COMPANY (Lti) | Coniu s
DREDGES, DERRICKS,
. STEAM SHOVELS,
Established 1882 MONTREAL And other Contractors’ Plant.

BALBACH SMELTING AND REFINING COMPANY,

EDWARD BALBACH, Jr., Prest. J. LANGELOTHM, Vice-Prest.
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 Refinin Works, Buena Fe Sampling Works,
Electrolytic Copper Worke, " { NEWARK, N J. 1 Agency, SABINAS COAHULLA, Mex.

17, 19 & 21 ST. MARTIN STREET,

Stamp Mills for Wet ot Dry Crushing. Huntington Centrifugal Quartz MIIL, Blake, Dodge and Comet Crushers, Cornish Crushing and Finishing Rofls,
Brying gyllnden. Amalgamating Pans, Settlers, Agitators and Concentra- Hartz Plunger and Collom Jigs. Frue Vanner & Embrey Concen

tors. Retorts, Bullion and Ingot Moulds, Conveyors, Elevators, Bruckners
and Howell’s improved White's Roasting Furnaces, Etc.

FRASER & CHALMERS,
MINING % MAGHINERY,

Improved Corliss and Slide-Valve Steam Engines,
Boilers--Horizontal, Vertical and Sectional,

IMPROVED STEAM SPS.

Evans’, Calumet, Collom’s and Rittenger’s Slime Tabies. Trommels, Wire

AMALCAMATING MACHINERY. CONCENTRATINC MACHIN ERY.
' Cloth and Punched Plates. Ore Sample Grinders and Heberle Miils.

.
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Sectional ery for Mule-Bacilk Transportation.

General Offices and Works: FULTON & UNION STS., CHICACO, ILL,

B AR it S SOt 0 S R AR 8 T 1, ST S, e
, W , No, e de Juarez, , . m
JOHANNESBURR, TRANSVAAL, South Afrlca. i '

Sole Western Agonts for ['YLER WIRE WORKS Double Crimped Mining Cloths.
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- grain, producing fineness of texture.
E is claimed to harden steel to withstand abrasion,
3 as for the grinding parts of rock mills, to an ex-
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Notes on Some Alloys.
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The relations of aluminum with manganese
arc important.  Their combining equivalents are
as 1:2. ‘Their sesquioxides are isomorphous ;
that of manganese forms, with potash, sulphate
or ammonid, octahedral crystals having the con-
stitution of common alum. In some deposits of
earthy hematite the manganese content is
remarkably variable, ranging from 2 to 10 per
cent. and attended with some variation in the
percentage of iron.  The genesis of this material
has another interesting fact to account for in the
immense covering of manganese nodules spread
over the ocean floor, according to the revelations
of the submarine depths given 0 us by the
“Challenger” expedition. Diaspute in  the
chrysoberyl series, of the composition H, O,
Al O,, maybe put alongside of manganite in the
same series, of the composition H,O, Mn,O,.
The efficiency of manganese in the blast furnace
and Bessemer converter is in part due to its
specific heat (1217, while that of iron is
Or1:38. Aluminum in the foundry cupola be-
haves differently from manganese towards com-
bined carbon, sctting free a portion of it when
the metal begins to cool, to pass into the
graphitic form. Manganese is said to enable
casi metal to hold more carbon in solution, and
thus favors chill and extreme hardness. This
hardening property of manganese may be con-
trasted with the toughening quality ot aluminum.
The latter seems to be due to its effect upon the
Manganese

traordinary degree; and special parts  of
machines are now supplicd carrying different
percentages of manganese alloyed with steel.
Aluminum has recently entered into two new
partnerships for definite purposes. As an alloy
with the composition known as aluminum
bronze, it has so greatly improved the old firm
as to raise its credit as high as German silver.
It is claimed to be less corrodible than even
nickelsilver.  Its composition is, manganese
18%, aluminum 1.20%, silver 57, zinc 137,
copper 67.5%. The other alloy has been but
recently aanounced. It is a combination of
aluminum and that strange metal, titaniom, and
of which nothing is as yet made known, but just
such a chaiacter as might have been expected—
that it is extremely hard while retaining some of
that character for hghtnss which aluminum has.

N L
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Other alloys have lately been pomtcd to l)y
Prof. Roberts-Austen, which should bave some
consideration from Canadian experimenters.
Molybdenum he says, should be produced as
cheaply as tin, and as it exists in the form of
molybdenite in considerable quantity in this
country, it will no doubt rcpary the investigation
of its alloying combinations. ‘The mineral is
said to be extensively disseminated among rocks
in the vicinity of Jones’ Falls on the Rideau
Canal, and in other sections of the Province of
Ontario. Zirconium attracts attention as 2 metal-
loid which (in so small a combination as one-fifth
of one per cent.) imparts great strength to gold,
Zircon crystals have been found in considerable
quantity in the township of Sebastopol, County
of Renfrew. The subject of these and other
alloys demands attention in our mining schools,
for the purpose of leading the minds of students
to the unexplored fields where research and
ingenuity may reap rich rewards by giving to in-
dustrial processes new materials for further
attainments in the arts.

The newly announced alloy of aluminum and
titanium discovered by Prof. J. W. Langley, is
of little greater specific gravity than vure
aluminum, the amount of titanium used bLeing
very small. The alloy has a resilience and
spring which will make it of use for many pur-
poses, and it is claimed that when rolled or
otherwise worked it shows a greater degree of
hardness than in the cast form.

—t——

EN PASSANT.

Our next issue will contain a very full and
graphic description of the ¢ Mineral Resources
of New Brunswick,” from the pen of Prof. L. W,
Bailey, Fredericton, a valued worker on the staff
of the Geological Survey of Canada, who has
given special attention to the examination and
investigation of this interesting field.

From the Geological and Natural History
Survey of Canada we have to acknowledge the
Annual Report for 1888-9. It consists of ten
separate reports, with maps and illustrations, re-
lating to the geology, mineralogy and natural
history of various sections of the Dominion.
The present volume includes: “An Expluration
in the Yukon and Mackenzie Basins,” by R. G.
McConnell; “An Exploration of the Glacial Lake
Agassiz in Manitoba,” by Warren Upham; “ On
the Mineral Resources of the Province of Que-
bee,” by Dr. R. W. Ells; “The Surface Geology
of Southern New Brunswick,” by R. Chalmers;
# Chemical Contributions from the Laboratory
of the Survey,” by G. C. Hoflman; *“ Mining
and Mineral Statistics,” by E. D. Ingall and
H. P. Brummell; “Annotated List of the
Minerals occuring in Canada,” by G. C. Hoffman;
and a very valuable report #“ On a Portion of the
West Kootenai District, B.C.,” which we repro-
duce elsewhere. The whole volume may be
obtained for two dollars, while any of the reports
enumerated may be had for from twenty to
thirty cents each. We heartily commend the
new volume to the attention of all our readers.

In the course of a for.mght we are promlscd a
work of great interest on the subject of “I'he
Phosphates of the Warld,” from the pen of Dr.
Frances Wyatt, New York. We hope to be able
to fully review this comprehensive and valuabie
treatise in ournext issue.

Wilder's patent for an aluminum zlloy, com-
posed of zinc, tin and aluminum, has been
acquired by a company operating on an exten-
sive scaleat Hampton, Ia. Being free from iron
this alloy is incorrodible, and it is said that it
will cost less than first auality tin-plate, will be
supplied in larger sizes, and ~ill thus cost less
for soldering.

From a recent report of the United States
Consul in New Caledonia, it appears that in an
area of 2,000,000 square kilometres the nickel-
producing area is about 800,000 ; that of this
80,000 kilumdtres have been granted to mining
companies and that about 20,000 kilometres are
being actually worked. The composition of the
nickel ore is hydrated silicate of nickel and mag-
nesia, without any trace of arsenic. It contains
from 8 to 10 per cent. of metal, some samples
containing as much as 16 per cent. The value
of the poorer ore at ports of shipment is now £a
per ton, The mines are said to be inexhaustible.
The exports of ore last year from New Caledonia
were : Nickel ore, 5,000 tons ; chromate of iron,
1,500 ; cobalt, 700 ; gold quartz, 210 ; and small
quantities of nickel, silver, lead and copper.
These exports, however, will increase, as ordets
have been received for large quantities, the
Creusot works alone ordering 100,000 tons of
nickel ore. Foundries and furnaces are being
erected near Noumea for the treatment of the
ore.

Arecent United States Census Bulletin on graph-
ite gives the production of this mineral in the
United States, for the year 1889, at 7,000 short
tons, of which one half was got in New York
State. The crude ore is valued about $12 a ton
and the cost of mining in New York stated at
$5.30 and in Pennsylvania at $6 a ton. The
yearly production of refined graphite is an
apparently steady average of 400,000 lbs. valued
at 83{ cents a pound. The importation over
five years was little in excess of the home pro-
duction, being 7,240 long tons, yearly average,
valued at $45 a ton. Besides the well known
uses for pencils, crucibles and stove polish, a
large use of graphite is now made for lubricating
the bearings of heavy machinery. Grooved
bushings in the boxes are filled with. 2 composi-
tion of 75 per cent. graphite. As a substitute
for ted lead in packing joints it has the
advantage that it does not harden and makes a
tight joint that opens easily under the pipe tongs.
It also makes a durable paint for smoke-stacks,
boilers, tin roofs and other metal surfaces. Iiis
probable that the value of the graphitic schist
mined for the Dixon Crucible Company in New
York State and the cost of mining are correctly
given, but 1t may be doubted if the quantity of
refined graphite manufactured in the United
States is correctly reported.
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The tirst volume of the Zournal of the Iron
and Steel Institute for the present year is just to
hand, and as usual contains a vast amount of in-
formation of value to the iron and steel trades
and their affiliated industries, compiled by its
energetic editor, Mr. Jeans.  Besides the Presi-
dential address of Sir IFrederick Abel, the
Journal contains papers on “’lests for Steel
used in the Manufacture of Artillery,” by W,
Anderson, D, C. L.: “Automatic  Methods  of
Observation in the use of the Le Chatelier
Pyrometer,” by Prof. Robenis-Austen, C.B.;
“Notes on the Micro-Structure of Steel,” by
¥ Osmond: * On the changes in Iron produced
by Thermal Treatment, IL” by E. J. Ball,
Ph. D.© ¢“Economical Puddling and Puddling
Guides,” by ‘Thos. Turner, A.R.S.M.; “A Graplie
Method for Calculating Blast Furnace Charges
or Burdens,” by H. C. Jenkins, Assoc. M. Inst.,
C.E.: and “ Recent Progress in the manufacture
of War Material in the United States,” by WV, H,
Jaques. ‘The Council announces that a special
number will be issued at an early date, specially
describing and recording the “ Proceedings and
Excursions held in the United States and
Canada this time last year. This valuable work
will take the form of a memorial volume, em-
bracing not only accounts of the numerous
mines, works and other places of interest visited
in this country, but also special descriptive and
critical papers by experts, the whole constituting
an interesting souvenir of a very memorable
occasion.

T'he paper on * Magnetic Concentrates in the
Blast Furnace,” of which a synopsis is clsewhere
given, was the subject of some discussion at the
Glen Summit meeting of the American In-
stitute of Mining Engineers.  Dr. Raymond
said magnetic concentrates could in general only
be profitably prepared from waste dumps.  He
was willing to stand by the statement he had
made, that there is no American mine where it
will pay to mine and concentrate lean magnetic
ore. He would admit he was wrong when the
f’roton mines have been run long enough to
furnish regular working figures, and not the
results of a few months only. The low cost of
mining at Croton was exceptional and by no
means represented American mines in general.
In the paper read no account was taken of royalty
on ore or increase in future mining expenses.
The small profit made proves how hard the
whole thing is going to be unless everything is
n its favor, and maguctic concentration will
probably result profitably at only a few mines.
He distinguished between the use of fine ore and
dust concentrates in the furnace.  If such as the
6o per cent. stuff from Edison’s plant at Ogden
were used, there would be great Joss in flue dust.
The chief use of concentrates will be in the form
of bnquettes for the open hearth furnace. Mr,
Moffatt said the Lackawanna company had used
8,000 tons of concentrates from 6o mesh to 3
mesh fincness; they commonly formed from
one-twelfth to one-third of the furnace charge,
and even fifty per cent. had been used. The
flue dust had been of small 'amount, but it was

found advantageous to moisten the ore when
very fine,  ‘The experience of Mr. Langdon in
the use of concentrates, at Witherbles, Sherman
& Co.'s furnaces, Port Henry, N.Y,, was given
in a paper read at the meeting, the summary of
which is, that with proper management there is
no difficulty in using in the blast furnace at least
So per cent of high grade magnetic concentrate,
and there is an economy of fuel with the use of
a large percentage of concentrate beyond what
may be due to an increase of iron content in
the mixture, and this economy may be attributed
to the comminution of the ore.

It is said that when the formation of a Mining
Bureau, as an adjunct to the Geological Survey,
with the function of conducting an experimental
plant for purposes of instruction, was mooted to
the late Sir John Macdonald, he replied at once,
“Your plan is an educational scheme, and
would bring us in conflict with the provincial
governments.” ‘T'his is mentioned merely to
show that the great architect of Confederation
was a typical Canadian politician, quick to see
the political, rather than the practical side of a
proposition. By its Experimental Farm at
Ottawa, and its College of Military Science and
Engineering at Kingston, the Dominion Govern-
ment is in the educational field for the benefit
of farmers and soldiers. If the Geological
Survey cannot be made of educational value to
the mining interests of the country its chief end
is unfulfiled. Much might be said for the
utilization of the great water power at Ottawa for
an electric furnace, for electrolytic operations on
low grade ores, for driving a model concentra-
tion mill, and for hydraulic appliances in a small
complete furnace plant for all metallurgical pro-
cessess. But though supported by the highest
scientific testimony in the world as to the great
value of such an institution, it may be doubted
if a proposal for it would be seriously
entertained.

The excellence of the clectrical outfit of the
Science Department of McGill University, re-
ceived merited commendation during the late
electrical exhibition at Montreal.- It is satis-
factory to know that this branch of engincering
science can be fully taught at McGill, and that
the equipment for demanstration and esperiment
is second to that of no educational institutton in
the - .xld.

The presidential address of Prof. Roberts-
Ar.en to the chemical section of the British
Science Association at the late meeting at Car-
diff, touched upon a wide range of subjects
interesting  to metallurgists, the characteristic
note struck being an appeal for further research
into the causes of phenomena brought near to
us by the wonderful discoveries of Bessemer,
Siemens, Gilchrist, Osmond and others. He
concluded by *“ earnestly pleading for the more
extended teaching of metallurgy throughout the
country and for better laboratories arranged on
the model of enginecring laboratories in which
the teaching is conducted with the aid of com-

plete though small ‘plant” ‘The necessity for
affording public instruction in mining and
metallurgy with a view to the full development
of the mineral wealth of a nation is well known.
‘The issues at stake are so vast that in this
country, it was considered desirable to provide
a centre of instruction in which the teaching of
mining and metallurgy should not be left to
private enterprise or even entrusted to a corpo-
ration, but should be under the direct control
of the Government.  With this end in view, the
Royal School of Mines was founded in 1851, and
has supplied a body of well trained men who
have done excellent service for the country and
her colonies.”

Andrew Lang’s saying, that “where as a
matter of science we know nothing we can only
utter the message of our temperature,” quoted
by Professor Roberts-Austen at the close . { his
address, may be used to account for the apathy
of the governing hodies in the Canadian con-
federation towards efforts for the scientific inves-
tigation of our mineral resources and the
development of metallurgical processes in the
country. If with all her vast attainment in in-
dustrial arts and science, Great Britain requires
for her students in metallurgy, laboratories in
which teaghing is conducted with the aid of a
complete though small plant, much more is such
equipment necessary in Ontario for example,
where the metallurgy of iron and steel are utterly
unknown, and many attempts to establish
furnaces have resulted in failures, redeemed from
ridicule only by the patience and earnestness put
into the enterprises. The educational facilities
so far provided in Toronto towards making min-
ing engineers will result in sending graduates
abroad for experiment, experience and expatria-
tion,—a result the country complacently sces
attained in the case of a considerable number
of young men who yearly leave the Royal Military
College at Kingston, with an education most ex-
pensively given by the country, for professional
service in the United States. An experimental
establishment in metallurgy has been brought
before the consideration of the Ontario Govern-
ment.  Would that they might rise above the
level of political temperature to the appreciation
of the honest directness and pugnacity of the re-
mark addressed to Pip in Great Expeclations -
“Well ! somebody must keep the pot abilin’,
Pip, or the pot won't bile, don’t you know ?”

Steel powder for polishing stones, and which
can advantageously replace emery, is obtained
by lightly sprinkling over-heated stzel with water.
The metal is thus made friable and reducible to
dust by stamps. It is cheaper than cmery and
gives a finer and more durable polish.

‘The total coal production of the United Statcs
in 1890 is reported to be 140,229,515 short
tons. This shows an increase over 1880, ten
years hefore, of 97.57 per cent. The total
number of 296,974 employés shows that a popu-
lation of nearly or quite 1,200,000 people is
directly dependent on the operation of the

collieries. J
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A work of considerable interest to all inter-
csted in the subject of “ Stones for Building and
Decoration,” has just been published from the
pen of George P. Merrill, Curator of Geology
in the United States National Muscum. The
work opens with a brief sketch of the carly
history of stone-working in the United States,
followed by chapters on the geographical dis-
tribution of the minerals, and the physical and
chemical properties of such stones as are utilized
for general construction and decorative purpcses.
A systematic description of the rocks, quarries
and quarry regions is given. Each variety of
stone is taken up in turn, its composition, origin,
structure and general adaptability for any form
of work discussed, and the resources of each
State and Territory described in alphabetica)
order. A special portion of the work is given
up to the methods of quarrying and working ;
the machines and implements used in stone-
working ; the weathering of building stone; the
selection of stone for building purposes, and the
methods employed for the protection and preser-
vation of stone from the ravages of time. The
work is illustrated with eleven full page plates,
drawn in most cases from photographs taken by
Mr. Merrill, and eighteen figures in the text.
The volume is indeed a most exhaustive and
comprehensive treatise well worthy of perusal by
the student, the stone-dealer, the architect, and
all interested in the subject.

The minimum cust of electric lighting and
electric power is attained where the water fall is
used for transmission over comparatively long
distances. ‘The dynamo can be placed close to
the water wheel and wires run to cities and
towns for miles around. A company in Maine
operating electrical plant by hydraulic means,
furnishes power at 50 per cent. less cost than the
average company in New England.

The evaporation of metals under electric stress
was the subject of a paper by W. Crookes read
hefore the British Science Association at the late
Cardiff meeting. Premising that it is well
known that in a vacuum tube furnisbed with
interval platinum electrodes, the glass near the
negative pole becomes blackened by the deposi-
tion of metallic platinum, he described ex:
periments upon the evaporation of different
substans = Taking gold as the standard, the
following is the order in which metals volatilize :

Palladium.... 108.00 Platinum....... 44.00
Gold......... 100.00 Copper........ 40.24
Silver........ 82.68 Nickel....... . 10.99

T: PR 75.04 lIridium........ 10.49
Zinceveinnnns 56.96 Iron.......... §.50

In 2o hours, nearly 3 grains of silver were
volatilized, and the deposit was casily detached
from the glass in the form of brilliant foil,

The volatility and atomic penetration of iron
when soldered with nickel, have been the sub-
ject of experiments by Fleitmann., The metals
adhered so intensely it was impossible to scpar-
ate them by mechanical means, and chemical
analysis proved a perfect assimilation although
the soldering had been done at a temperature
500° to 6oo® below the fusing point. Other

tests showed the volatility of iron when heated
to cherry redness. Two plates of iron and
nickel superposed were submitted to the same
degree of heat ; the iron passed into the nickel
to a notable extent without soldering ot adhesion
of the surfaces resulting. On the sheet of nickel
an alloy with the jron was formed which pene-
trated ‘o5 of the thickness of one milimetre
sheets and contrined an average 24 per cent. of
iron, The nickel did not pass into the iron, the
plate of which remained intact and preserved the
sombre appearance it had received from the
heating.

Tt will be remembered that at the last October
meeting of the American Institute of Mining
Engineers, the accuracy was questioned of car-
bon determinations of iron or steel made by
dissolving the metalin double chloride of copper
and ammonivm. The subject was referred to a
commiittee, for which Mr. J. W. Langley reports
that they are able to say, that all of the double
chlorides of copper and ammonium they have
examined contain tarry matter, (probably pyridial
compounds), held in solution in commercial
ammonia. This substance is retained by the
carbon sponge, and causes the apparent carbon
in the steel to be reported too high. The
remedy is to use potassium chloride instead of
ammonium chloride and make the solution
slightly acid. The metal should be dissolved in
a solution of double chloride of copper and
potassium, to which § per cent. of its volume of
strong hydrochloric acid has been added. A
neutral solution of double chloride gives too
low results.

e ————— iy

So numerous are electric launches on the
Thames that boats containing dynamo plants
move up and down the river for the purpose of
supplying the fluid. They can charge the
accumulators of 6 ltunches at once. Electric
welding is applied to the repair of broken saw
teeth, thus saving the cost and labor of resetting.
A device has been invented for preventing
electric cars that have stopped on an up grade
from running down grade before the brakes are
applied. A push switch for electric lamps has
been invented. There are two buttons, the
white one lighting the lamp, the black one
putting it out. ‘Yo avoid the hissing in the arc
lamp a carbon pencil has been invented contain-
ing a percentage of alkali silicate, which under
combustion forms a conducting vapor that is
said to prevent the trouble.

At the Sault Ste. Marie Mining Convention,
Mr. Hammond, of Fort William, struck the right
note in declaring that the great need of the
Algoma district is a miming school.  This great
territory has surely monev-borrowing powers,
and can, under the Mining School Act of last
session, do something towards luying the founda-
tion for such a school. A recent paper on the
Sheffield Metallurgical School will be noticed in
our next issue, and will doubtless set definitely
before the mining interests of Algoma the out-
lines of the educational institution they require.

The sustenance of the men thrown out of em-
ployment by the long continued strike at the
Wellington collieries, has been the subject of
wonder and comment by their castern brethren.
From the report of the financial secretary of the
Miners and Mine Laborers’ Protective Associa-
tion, of the Island of Vancouver, we learn that
the colliers have been receiving $25 for single,
$12 50 for half members or boys who were work-
ing in the pits, and $3.50 for each child, The
strikers have not, it would thus appear, been
doing so badly after all; at any rate they have
been receiving at least as much as would keep
body and soul together without suffering,
and more than that, many of them possess
farms or small holdings, at which they have
been able to grow many things for their
own consumption. Under these circumstances,
it was not to be wondered at that from 70 to 100
able-bodied miners should have been prepared
to hold the fort for this extended length
of time. Then, too, Mr. Tully Boyce,
the leader of the miners movement, has,
it is stated, been getting upwards of $100 a
month in wages and union allowances, since,
whether he worked in the pits or not, he has had
his wages made up to that sum out of the union
funds, while he has been allowed liberal travel-
ling and other expenses for visiting San
Francisco and other places on business con-
nected with the Association. Other officials of
the union have also, it is said, received moneys
for services rendered.

The question is put by the American Manu-
JSacturer,touching the furnace results of operations
with finely comminuted magnetic ores, “Why
may not equally good results, that is, compara-
tively, be obtained by a comminution of ores
that cannat be concentrated? Why will not the
Oriskany (earthy-red hematite) ores of Virginia
work Dbetter in the furnace py charging them
fine, or a large proportion of them ? The theory
of the action in the case of concentrates is, of
course, that the gases of the furnace have more
ready access to the particles of ore and reduce
them more readily, while the mclting operation
and the fluxing out of the earthy matter is also-
more quickly performed by the greater ease
with which the heat and flux reach the particles
of earthy matter when it is in a fine state. This
reducing the ores to a fine condition might be
accomplished, in part at least, by roasting, and
the ore then be freed at the same time from a
large part of its moisture.” These questions
have been submitted to British furnace-masters.
in a series of papers by Mr. S. J. May, which
have appeared in recent issues of Jron. He has
conducted experiments on the magnetization of
some hematites, by roasting, and discussed, with
some show of probability, the economy of con-
centrating these ores by the magaetic operation.
The subject deserves careful investigation. The
preparation of ores for the blast furnaceis a sub-
ject becoming daily of increasing importance,
especially in Alabama, Tennessec and the At-
lantic States.
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The demolition of rocks under water without
explosives, has been successfully effected on the
Suez Canal, where the interruption of navigation
and the danger of injury to neighboring con-
structions from  blasting  operations, rendered
other method necessary. A paper
in the Scientific . Admerican  Supplement gives
the leading details of the system contrived by
Mr. Henry Lobints, for shattering rock by the
action of rams let fall from a convenient height
and acting like an artillery projectile upon the
wall of afortress.  In a preliminary experiment
at Craigmillar quarry near Edinburgh, it was
found that a ram of two tons weight, shot witha
<teel point, falling 18 feet, broke un more than
one seventh of a cubic yard of hard rock ata
blow. ‘The application of this method under
water, obviously modified the conditions of the
experiment. At the eastern end of the canal, a
conglomerate of gypsum, sandstone and shells,
composing the bottom, was found of too great
clasticity tor the pointed battering rams, the
blows making holes from 6 inches to 2 feet in
depth, but leaving the rock intact between the
holes. By operating the dredging buckets very
near the rams and simultancously, improved re-
sults were obtained, expressed in cost at 84 cents
a cubic yard, not including charges for insurance,
interest and depreciation of plant.  Better
results were obtained where the rock presented
a face more easily disintegrated and permitted
the operations of dredging and battering to be
carried on separately, the working expense being
thus reduced to 63 cents a cubic yard. The
system offers some appreciable advantages for
work in ports, rivers and canals, and even for
rock cutting in the constriction of railroads.

some

———

After an expericnce of some years' duration
natural gas is about to disappear from the mills
and manufactories of Pittsburg.  As a fuel for
manafacturing purposes, natural gas is almost
ideal, but its supply scems likely to prove pre-
carious, aud the companies which purvey it
prefer to deal with domestic consumers rather
than with works and factories.  This preference
is quite nacural when it is stated that private
consumers pay 2oc¢. per 1,000 cubic feet, as
against the roc. paid by manufacturers.  T'o the
latter class of consumers the price was raised on
October 1, to 15c., which alteration is held to
mark the end of the use of natural gas for manu-
facturing purposes, as supplied by the companies.
Various concerns who have their own sources of
supply will continue to use natural gas as long
as they can get it, but according to the American
journals, it is no secret that the supply is rapidly
diminishing.  If that is really the case, it it
patent that the reign of natural gas will soon be
over. LEven in that event, however, there can
be little doubt that the use of gas as fuel will be
established, and manufacturers will resort to
producer gas rather than return to coal and coke.
The largest supplying company evidently antici-
pate that result, as they have plans all ready for
the manufacture of fuel gas at Pittsburg directly
the price of natural gas reaches a point equal to
the cost of fuel gas. * For puddling and heating

furnaces,” says the Zronmonger, “ gaseous fuel is
fairly certain to be used, owing to its cconomy,
cfficiency and cleanliness, but it is doubtful
whether gas can compete with coal for steam-
raising purposes.  Improved furnaces are aiding
the use of coal very greatly, and lessening the
difficulty in respect of smoke, hence on both
sides of the Atlantic the broad results are likely

.

to be very similar at no distant date,

The Readman-Parker process accomplishes
the manufacture of phosphorus by disassociating
the elements of mineral phosphates by means of
the electric current.  ‘The dynamo used for pro-
ducing the current gives 4eo units of electrical
energy, equivalent to 536 indicated horse power.
The clectrodes « ¢ bundles of g carbons, each
214 inches diameter, attached by casting into a
The carbons weigh 20 1bs.
The furnaces are

head of cast iron.
cach, and are 48 inches long.
rectangular troughs of fire brick, 6o . x 20in. x
36 in deep.  Into each end is built a cast iron
tube, through which the clectrodes enter the
furnace. ‘These are geared for advance into or
withdrawal from the furnace. ‘'he raw materials
stch as phosphates of lime, magnesia and
alumina, are introduced into the furnace and the
furnace and the current turned on. Shortly
afterwards indications of phosphorus appear.
The vapors and gases pass through large copper
condensers, the first filled with hot, the second
with cold water. As the phosphorus forms it
distils off from the mixture, and the residue
forms a liquid slag at the bottom of the furnace.
Fresh material is introduced, and the operation
is a continuous one, and may be worked for
days without intermission. ‘T'he crude phos-
phorous obtained is nearly pure, and is readily
refined in the usual way. Each furnace yields
about 114 cwt. phosphorus per day.  ‘Fhe phos-
phorus in the slag scldom exceeds 1 per cent.

Search for oil in Colorado is prosecuted with
diligence and success. At a depth of 1,400 feet
oil has been struck on Plain Creek, five miles
south of Litdeton. Developments are eagerly
looked for at Denver, because of the proximity
of the wells, and the altitude being 300 feet
higher than the city, the product could be piped
at minimum cost.  Discoveries of petroleum are
reported from Alabama.

A vast heap of abandnned machinery, such as
pulleys, sprocket wheels, conveyors and screens,
which had been thrown out of the mill, caught
the attention of a representative of the Engr-
neering and Mining Journal on a recent visit
to Edison’s Concentration Works at Ogden,
N.Y. “‘lne abrasive action of the fine grains of
magnetite and rock anc the friction of the bear-
ings had not been properly provided for, and the
machinery failed by wearing itself out in a very
short time.” ‘T'he writer of this note having
visited these works would also mention the costly
wear of immense belts used as horizontal con-
veyors, the expense of which could have been
much diminished by the use of shallow metal
trays carried on narrow belts or wire rope. ““T'he
machinery is now undergoing reconstruction and

is not at present in operation,” Dr. Raymond‘s
all too gencral criticism of magnetic concentra-
tion of iron ores may be iustified in view of the
history of the Ogden mill, but there are now in
operation a sufficient number of such works to
enable the engineer to determine the character
of the appliances to be used in the presence of
a particular ore, and the economics of the re
sults to be kept in mind in order to win profit.
‘The, eminent quality of Dr. Raymond’s criticisim
of any process is well known ; nevertheless there
scems to be sufficient ground for the belief thay
the process of magnetic concentration has a
wide field of successful work before it.

—

The water jet has been long in use by the
well-borer for assisting the descent of the drill
and carrying off the spoil. In what is called the
hydraulic process the drillings are pumped up
through the drill rods: in the jetting process
the water is forced down the drill rods and
washes the drillings up and out of the outside
casings. 1t wouid seem an casy step to the use
of this meéthod for helping the pile-driver.  On
the Manchester ship ~nal nowunder construction
some 13,000 piles, 14 inches square and 35 feet
long, have been driven through sand by the use
of the water jet principle.  Four steam pumps
delivered the water at a pressure of 3o lhs.
through 2-inch rubber hose to the pile, where it
was attached to a 1 Y-inch iron pipe, which was
put down under water pressure alongside the
pile.  With this assistance the steam pile engines
quickly drove the pile, which, without the dis-
turbance caused in the sand by the water-jets,
could not be driven. At Atlantic City, N.J., the
water jet has been applied to the driving of piles
for a board watk. Water was brought from the
city works in a 2-inch pipe, to the end of which,
as the work progressed, was attached a 3o-foot
length of hose, ending in a common brass nozzle,
4 feet long, with an opening of 1Y inches. ‘The
piles were swung into place by a light tipod,
with block and fall, and steadied by the foreman,
while one of the men held the nozzle of the
hose vertically and close to the foot of the pile.
Under the action of the jet the pile was lowered
almost as fastas the m:n coald pay out the rope,
the nozzle following it down. ‘The instant this
was withdrawn the sand packed around the
pile, holding it apparently at least as firmly as if

! driven by a ram in the usual way.

Atan altitude of 12,500 feet the Virginius
mine in Colorado is lighted and the concentrator,
saw mill, pumps, hoisting and other machinery
operated bv electricity, and a great saving of
costly fuel effected.

"Fhe great dara under construction across the
Colorado River at Austin, Texas, will be 1,150
feet long, 6o feet high and 18 feet wide at top.
The dam, hydraulic canal, gate house and other
works will cost $800,000. The water power will
be used for electric light for the city, for operat-
ing the street railway system and pumping the
city’s water supply, and it is expected there will
be an available surplus of 13,000 horse-power
for driving factories.
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Mr. W, A Carlyle, a graduate of McGill, and
a few years ago a member of the staff of our
Geological Survey, has been appointed to the
chair of Mining Engincering at McGill.  Mr.
Carlyle has, since he left the Survey, been em-
ployed in mining work in the Western States.

The production of pig-iron in Great Britain
and the United States for the first half years of
1890 and 1891 compare as fetlows:

st half 18go. 15t half 1891, Decreace,
Great Britain, tons . 4,168,464 3,812,787 355,677
United States, .. 5,109,775 3,770,556 1,333,219

In the first half of the current year Britain had
actually reached an increase of output of 106,121
tons of pig-iron over the last half of 189o. There
has been an increase of 25,136 tons of open
hearth steel, and a decrease in Bessemer steel
of 132,275 tons at British {urnaces during the

first half of this compared with the same period
of last year.

Carncgic’s Homestead Steel Works, on 1st
Oct., cast a =25 tons nickelsteel ixgot with-
out a flaw. It will be rolled into a single plate
for a United States war vessel.  Another ingot,
50 tons weight, has since been cast and rolled
into plate 13 inches thick for the same vessel.
This establishment is said to be far more suc-
cessful in its operations with the famous nickel
steel alloy than similar works in France,

Railway building has fallen off in such a
marked degree in the United States, and loco-
motive and car building work is so dull in the
face of bountiful crops, that our neighbors are
seeking for “radical reasons ” for this state of
things. Some think that the railroads cannot
hold out much longer, bhug must soon enter the
market with demands requiring large quantities
of iron and steel, and that within a few weeks
the iron trade will be pushed into a degree of
activity bordering on a boom.

T'he literature of ‘tin enterprises has for years
beeti an interesting feature in the columns of
American trade papers. ‘The Pittsburgh Dis-
pateh produces figures to show that the Welsh
tin plate manufacturers have been making from
33 to 45 per cent. per annum.  ‘The industrious
tinners of South Wales would give a good com:-
mission for the production of such vast profits
in their business or for information as to how
they can be attained. Virginia, fruitful in boom-
ing cities, basic steel works and other new
enterprises, will not let Chicago walk at the head
of the race for the name of home-made tin-plate
manufactured from the great Horney Peak tin
ores, and therefore no one need be surprised to
learn that at Savernake, Va,, there is a2 million
dollar organization to build steel and tin-plate
works, composed of ‘leading American and
English ™ (of course) *business men.” It can-
not be denied that it is all that is claimed for it,
-—“An enterprise of great magnitude and of im-
mense value, not only to Savernake but to the
whole South.,” Nevertheless, there are enter-
prises more likely to be profitable in the develop-
ment of the vast resources of the grand Old
Dominion than the manufacture of tin-plate.

~
-« .~ .
From the Critie we learn that Mr. Lucius Boyd,

a mining engineer “from Dublin,” is now in Nova
Scotia, and that his advent is regarded as *likely
to lead to most beneficial results.” ‘The same
great authority says, “Mr. Boyd has been very
extensively engaged in lead mining in Spain and
his descriptions of the old Roman workings
found there and modern mining ‘are most inter-
esting.” ‘This will be good reading in the
Zastern ‘Townships, where Mr, Boyd has unde-
niably a great reputation as a story-teller.  Many
will doubtless be curious to learn il the genial
Lucius included in his * yarns ” any reference to
that paragon of “modern mining” the White’s
Asbestos Company ? ‘I'he Critic might kindly
inform us on this point.

Although American mining engineers have
dealt successfully with many great problems, it
may be doubted if this country can show a mine
in which such advanced ideas have been intro-
duced as are in use at the Lumpsey iron ore
mine of Bell Brothers, in the Cleveland district
of England. 'The mine was recently visited by
one of the English engineering societies, and the
workings were fully described by the Lngineer.
The shaft is 564 feet deep, about 250 hands are
employed in the mine and 1,000 tons of ore are
raised in a day of eight hours. “T'he hoisting
engine has two cylinders forty-two inches in
diameter and seventy-two inches stroke; the
hoisting drum is a cone of seventeen feet
diameter at one end and twenty-one feet at the
other, and a gross load of eight tons and twelve
hundredweight is raiced in thirty seconds. Steel
girders weighing fifty pounds to the yard are
used in place of timber for supports in all the
main galleries, the increased first cost being 35
per cent.  All the hauling in the mine is done
with an endless steel cable.  All the d-illing is
done by mechanical means, hydraulic power
being chiedy used. In sinking the shaft the in-
flow of water caused considerable trouble, but
the springs arc uow utilized in driving the drills.
A scries of six inch pipes take the water about
260 feet above the botte= of the pit, which gives
a pressure of about 215 pounds per square inch
at the bottom of the shaft.  From that point the
water is distributed through the mine to the
drilling machines. One of these machines will
drill seventy holes 134 inches in diameter and
56 inches deep in a shift of eight hours.  Drill-
ing machines driven by petroleum engines have
also been introduced, doing about the same
work as the hydraulic machines. The ore vein
is nine feet thick, but the ore yields only 30 per
cent. metallic iron,

By a method invented by Mr. Oncken, casks
arc now made from one piece of wood, or to be
accurate, the whole of the body, with the excep-
tion of top and bottom, is manufactured from
one picce of timber. ‘The stem of the tree is
first cut into logs of the length of the barrel re-
quired, and is then boiled for two or three hours
in a closed vessel, to soften the wood, a current
of electricity being passed through the water the
whole time. From the boiler the log of wood is
taken to the machine, and as it is revolved

against the blade a continuous sheet of wood is
produced of any thickness, ‘I'he wood is drawn
out flat from the rear of the machine by hand,
on to a table. ‘The sheet thus obtained is cut
transversely into pieces of the desired length for
a barrel.  ‘The pieces are then passed through
a machine, which cuts the groove in which th:
head is eventually fitted.  Another machine cuts
narrow V-shaped pieces at intervals out of the
edges of the pieces of wood, which are then
casily bent round mnto a cylinder and finaly
hooped, the V-shaped slots enabling it to assume
the necessary conical form at each end.  There
is thus only one joint in the body of the barrel.

Do shadows of the Land league and of hoy-
cotting secret societics rest irrevocably on Irish
mining enterprise? and if not, how else can the
result of the auction sale of the Slicourdagh
collieries and the Knockmahon and Ardmore
(? copper) mines on the 17th September, ult., be
accounted for?  The collieries are said to be of
great extent in Tipperary, and *to contain a
comparatively unlimited quantity of anthracite
coal, and culm of excellent quality, free from
sulphur. A great portion of the country over
which the company’s rights extend has so far
been unworked for minerals. A large number
of cottages stand on the property. The coal
beds are¢ near the surface and easily worked, and
the collienies are still in working order.” ‘The
Knockmahon mines in Waterford County are
said to have been worked to advantage and
to afford opportunity for further exploration.
The collieries were knocked down to Mr.
Richard Dodd, an English buyer, for £1,010,
and the Knockmahon and Ardmore t1ines to
Mr. Edward Spays, MLE,, for £50 sterling.

The Witwatersrandt, South Africa, gold mines
produced last August 59,070 oz, the largest
monthly output yet veached.  The district has
turned out in three years and eight months
1,577,534, ov. or roughly, $27,500,000.

Gold reefs have been discovered in Errisbeg
Mountain, Connemara, Ireland. The reefs are
“from 114 feet to 6 feet wide, showing gold
free and in a pyritous matriy,” yielding from 4
dwts. to 8 dwts. a ton. Experiments are in
progress to see if this yield will pay expenses.

Prof. John Nicolson, B.Sc. (Edinburgh), has
been called to fill the Workman chair of
Mechanical Engineering at McGill University,
Montreal, vacated through the transfer of Prof.
C. A. C. Wilson to the W. C. McDonald chair of
Mechanical Engineering.

The Norwegian government has prepared a
plan for expending during a series of years
A£5,500,000 in railway construction. The im:
ports of the country, which have increased nearly
three millions sterling in three years, amounted
last year to 411,594,117, and the exports to
£7,284,129. The Swedish'iron trade is in a
healthy condition, and it is expected the year’s
make of Lancashire iron will be disposed of
without reduction in price. In fact there has
been a recent advance in hammered iron of 2s.
6d. a ton.
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Mining Notes From New Brunswick.

Without preamble let me say that mining in New
Brunswick is comparatively of small dimensions, but there
is hope for the future. The mining resources of the pro-
vince have long lain dormant for want of a full and com-
plete mining law. Last session this was remedied to a
great extent, and a Mining Act passed similar in all
respects to the Nova Scotia mining act—the only observ-
able difference being in the royalty on gold, which is
placed at 2%9, whereas in Nova Scotia it is only 27,
Much dissatisfaction is expressed by many land owners at
the new Act, as by old statutes enacted some years ago,
all minerals on private lands were vested in the owner.
The fact of it being so, however, never seems to have
stimulated the mining industry in the province, hence the
repeal of the same, and a %eneral Act empowering the
Government to issue rights of search, prospecting licenses,
and leases on all lands, both private as well as Crown
lands.

It is said the Act will be, in many respects, amended
during the coming winter. What is done will be fully re-
ported to you at the time.

Since the passage of the Aat, many persons have availed
themselves of its requirements, and numerous applications
for areas have been filed in the Surveyor General’s depart-
ment, over which a number of disputes have arisen already
and which are being fully considered. .

Many persons in the province itself, are unaware of the
existence of the mineral deposits of New Brunswick, but
within its borders may be found most positive traces of
gold, galena, copper, manganese, iron, coal, (both hard
and soft), gypsum, baryta, antimony, iron pyrites,
plumbago, nickel ; and traces of tin and asbestos have been
met with from time to time. In addition to this there is
strong indication of petroleum, natural gas, salt beds of
importance, brine springs, from which the best salt in
Canada can be manufactured, mineral springs in abund-
ance, and granite and freestone quarries of the greatest
value, and limestone in alinost inexhaustible abundance.

But of all these, few have been developed to-any im-
portant extent. The chief development having been in
manganese, gypswm, and the granite and freestone
quarries in the province.

The famous Albertite coal of Albert County, at one
time was the most extensive mining operation ever con-
ducted in the province, from which thousands of tons of
the precious Albertite was extracted, and its stockholders
became very wealthy from its operation. The supply of
the mineral, however, gave out ; the mines were abandoned
and all the costly machinery in due time removed and
sold. Igdications of this mineral are still to be met with
in Albert, Westmoreland and King’s County, and much
time and money has been spent in prospecting for it for

-years past. There are many who believe it will be found
again in sufficiently large quantity to pay for working.

In various parts of the province work of exploration is
going on quietly for different minerals. .

At Woodstock, in Carleton County, a local company
has spent considerable money in developing a galena de-
posit, which gives good evidence of being productive.
They have gone down about 150 feet and are diligently
eontinuing operations to prove the value of the mine.

In Charlotte County; at St. Stephen, much activity is
beipg displayed in the development of an iron pyrite
body which, to say the least, is attracting considerable
attention from home and American capitalists. The ore,
which seems to be a combination yielding copper, silver,
with occasionally some gold, and a fair percentage of
nickel, is of very large extent, being quite near to ship-
ment, and in one case on what is known as the Hall
farm, has shown a width of about 250 feet, and “can be
distinctly traced for some distance. Numerous assmys
have shown from 1% to 25 % at times of nickel, and con-
siderable work of development has been and is now being
done. A number of properties it is sai!. have been
bonded to American capitalists. What the tinal outcorme
may be it is hard to state, but nmny are couiident that a
body of ore, rivalling to a certain extent the famous
nickel beds of Sudbury, are in this locality. One thing
can be stated with accuracy, and that is that the ore from
the Sudbury district and the St. Stephen ore are exact
counterparts of each other so far as looks and appear-
ances go. “

In King's County, near Sussex, manganese exists in
abundance.

The Markhamville mines, which have been worked
_almost continuously for the past thirty years, are at pre-
sent not showing up very well, It is said by many the
ore is exhausted, while others scoff at such an idea. In
other sections large bodies of manganese exist and only
await the advance of the capitalist, and a market demand
which, while frequently fluctuating, seems very quiet at
present. This mineral also exists in good quantities in
Albert County and some portions of St. John County.

In Glbucester .County exist splendid beds or belts of
magnetic iron, and also every appearance of large and
good paying galena belts, some of which are being quietly
tested, so it 1s stated, by American capitalists. On one
of these veins or belts, assays of the ore have shown a
yield of from 10 to 60 ounces of silver, and from 12 to 15§
dwts. to as high as 2 oz and more of gold in
combination.

Below St. John, for many years past, considerable
money has been spent in the search for anthracite, and

those interested firmly believe their efforts will be crowned
with success.

In York County, it is beyond doubt that valuable de-
posits of antimony exist. In past years mining operations
were conducted there, but the matter assumed more of a
stock gambling operation than that of legitimate mining,
and together with reckless and extravagant modes of min-
ing, the enterprise got a ‘‘black eye ” so to speak, and that
coupled with the holding out for fancy and extravagant
prices by the owners, killed all efforts in this direction.

In other parts of the province explorations are being
made for gold, and it is confidently believed the day is
not far distant when it will be discovered and mined with
paying results. The regions of the Upper St. John River,

the Tobique and the Nashwaak and upper branches of the.

South West Mirimichi rivers are considered favorable
grounds for prospecting, and there will be considerable
time and money spent in these sections in the near future.

The gypsum deposits of the province are being worked
to quite a large extent, particularly those of Albert County,
near Hillsboro, and at the Plaster Rock, so called, on the
Upper St. John, to which a railway is now being con-
structed.

Taken as a whole, the mining outlook for New Bruns-
wick is fairly good, and it is to be hoped that when a
chance for capital does ofter those owning or controlling
mineral deposits, will hot frighten capitalists away by
asking fancy or extravagant prices or refusing bona fide
offers of development which would result favorably all
round. This course has, in the past, greatly retarded the
development of many claims that might prove remuner-
ative, and when mine owners can get themselves down to
a common sense basis on undeveloped properties, they
may realize that it is the best course for all concerned.

Hoping I have not occupied toc much of your valuable
space, and with the promise that you shall hear from me
again if my notes meet with your approval,

Iam,
Yours, ete.,
CRYSTAL.
FREDERICTON, N.B., 2ist. Oct., 1891.

P.S.—I shall be glad to answer such inquiries as readers
of your journal may be pleased to make through your
columns at any time,

C.

Mining at lllecillewaet, B.C.

West Kootenai District has been well to the front lately
owing to the two magnificent displays of exhibits of the
ores of the distriet at the Tosonto Exhibition, and also at
Westminster, B.C., and Victoria, B.C.,
waet District was well to the fore in the display of high
grade galena ores, and though some forty or more claims
were represented from Illecillewaet, it is not a fith part
of the number of known mineral-bearing claims that could
have been shown if more time had been taken to collect
specimens. It was an excellent indication of what an en-
ormous velue to the Province of British Columbia is the
apparently inexhaustible wealth of her mines. That so
much should have been done at a short notice conveys an
excellent idea of what could be done in making a grand
display if needed, for there was no attempt made to collect
specimens- for an exhibit until about three weeks before
the exhibition opened.  Great eredit is due to the energy
shown by all parties in promoting the success of the ex-
hibition. ~ The Hon. J. Robson, Premier of British
Columbia, takes a deep interest in the development of the
mining industries of the province, and most cordially
supported the idea of an exhibit, and made a special grant
of some $350 to pay the expenses of collecting the speci-
mens. The sinews of war being thus supplied, the work
was at once taken in hand and competent men told off to
the different districts to collect and bring the specimens to
Illecillewaet, which was the centre of the district. Here,
under the able and intelligent superintendence of Mr. J.
M. Kellie, M.P.P. for West Kootenai, himself a practical
miner, the specimens were duly certified, labelled and
packed for the two exhibitions, the C. P. R. generously
carrying the specimens to both places free, in a special
car. The weight of the samples sent to Toronto was
2,040 1bs., and to Westminster, 2,010 Ibs. The samples,
on arrival, were officially assayed. I quote a few of them :
Oak Leaf, Illecillewaet (Messrs. Jowett & Haig), 40 oz.
to 400 oz. silver; Maple Leaf, Illecillewaet (J. Mae-
Kinnon), 60 oz. to 9o oz. silver—60% lead ; the Glad-
stone, Illecillewaet (Messrs. Kennedy & McCarty), 60 oz.
to 1,100 oz. silver and 609 lead; Crystal, Illecillewaet
(Messrs. Corbin & Kennedy), 60 oz. to 8o oz. silver, and
607, lead ; Homestake, Illecillewact (Mr. C. Taylor), 100
oz. silver—40% lead ; the Ottawa, Illecillewaet (Mr.
Walter Scott), 150 oz. silver and 70% lead ; Dunvegan,
Illecillewaet (Messrs. Boyd, Bain & Co), 70 oz. to 115 oz
silver—607, lead; Spanish Fly, Illecillewaet (Messrs.
Gallop, Jowett & Haig), 20 oz. silver and $10 gold ; the
Sanquhar, Illecillewaet (Mr. Walter Scott), 70 oz. to 110
oz. silver—65°/_ lead ; the Maple, Illecillewaet (Mr.D.
Walshy), 60 oz silver and 40% lead; the Elizabeth,
Tllecillewaet, Fish Creek (Mrs. Walter Scott), 139 oz to
175 oe. silver, and 717, lead ; the Gold Queen, Illecille-
waet (Messrs. Stark & Taylor), 20 oz. to 286 oz. silver,
and $10 in gold ; Blue Bell, Illecillewaet {Messrs. Gallop
& Green), 70 oz. silver ; Goat Cave, Illecillewaet (Messrs.
Scott & Chisholm), 60 oz. to 80 oz. silver, and 40°/, lead;
the Jumbo, Illecillewaet (Messrs. Corbin & Kennedy),
60 oz. to 1,300 oz. silver, and 40% lead; the Sprague,
Illecillewaet (Selkirk Mining Co.), 150 oz. to 170 oz.
silver, and 457, lead ; the Whale, Illecillewaet (Messrs.
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Boyd & McKinnon), 70 oz. to 1,000 oz. silver—30%, lead ;
and many others, but I think that these will show that
there are some excellent prospects in this district, or this
part of it. There was also a splendid show from Ains-
worth, Hot Springs, Toad Mountain, and the exhibit
from the famous Silver King Mine was quite a feature of
the exhibition. Last year this district received a medal
of merit at Toronto for the best exhibit of mineral ores,
and it will not be far behind this time. All who have
seen and examined these splendid specimens echo the
sentiment expressed by one of the leading smelter men of
the State of Washington, that the West Kootenai District
is the most promising mining district on the American
Continent. The great drawback to the prosperity and
development of these claims is the want of means of com-
munication by trails and roads. This is being gradually
overcome, the B. C. Government voting as much money
as it can for this purpose, and work is slowly but surely
progressing in this direction. It is a most important work.
and should receive special grants, for there is nothing that
would sooner repay the outlay than free communication
between the various mining camps. Let that once be
fully established and then development work will begin in
earnest ; population will come in and every branch of
trade and business will receive a grand impetus.  Mr. S.
S. Ryckman, M.P., of Hamilton, Ont., has favored us
with a visit, having heard of the great value of our silver
deposits, and thought that he would like to see for himself
that the facts warranted the favorable reports that he had
heard. Mr. Ryckman is most favorably impressed, both
with the extent as well as the value of the mines in the
Illecillewaet District, and no doubt when satisfied, will
become an important shareholder in some of the leading
mines, thus giving an impetus to the development of the
district and setting an example that it would be both well
and wise for others to follow, as there are no *‘ wildcat **
ventures here: every prospect shown has a substantial
backing of galena-bearing ore. A little time and these
mines are bound, from their extent—being true fissure
leads, the high grade of the ores and the facility for trans-
portation given by the C. P. R. when the ore is once at
the foot of the mountains—to be the centre and scene of
busy, bustling, active life, for nothing can retard for any
length of time the introduction of capital for the develop-
ment of the mines. There is this important, and may-be
neglected, fact to be considered when looking toward
British Columbia as a field for mining investment, and
that is, that this country was almost unknown, except to
an occasional hunter or trapper, and really only dates as
a known and determined locality, for about five years.
So that it is rather early to cry out because not many
people come here. The reason is not far to seek: they
are entirely ignorant on the matter, and it requires a little
time to instruct the public mind and convey the know-
ledge that there #s such a place and that zkere are located
mines of exceptional richness and vglue, which offer every
inducement to the large or small investor, with the cer-
tainty of a remunerative return for money invested. At
the new locality of Fish Creek there are now twenty-two
claims located and recorded. This is bound to be a big
district when developed. I will send you a detailed de-
scription shortly of what will be a place of note in mining
circles in the near tuture. The new trail is being carried
towards the arm of Tromt Lake, and is now down over
twenty mikes from Flat Creek, where the old trail comes
in. Two substantial bridges have been built, and next
year the communication with the Lardeaux district, and
thence to Kootenai Lake, Toad Moontain, etc., will be
opened to parties on foot or horseback. A most interest-
ing discovery has just been made some eighteen miles
down the trail in Fish Creek, and that is of a geyser,
which throws an enormous body of cold water into the air
to the height of about 60 feet—a natural curiosity well
worth a visit. In fact the whole of this district is most
interesting, and when once known will draw tourists from
all parts to see the wonders and beauties of the Almighty’s
works. There is good sport aléo, for cariboo and bears
are numerous, and a determined and fearless sportsman
could have fine sport, especially this time of year. We
can appteciate caribou, but the bears are a dangerous
nuisance that we try to exterminate wherever we meet or
see them. By the way, some of these gantry paid a visit
last week to Albert canyon and appropriated two fine, fat

igs belonging to one of the section men and which he
gad been fattening for his winter supply of pork. Mr.
Bruin came and the result is, the bear is so much fatter
and the section man so much poorer. There had been a
heavy snowfall on the mountains that had driven the bears
down into the valleys. I had a narrow escape myself from
a big cinnamon bear last week. It is not safe to go out
here without a good rifle.—Quite a chapter on bears.

The Selkirk Mining Company’s claim, the ¢ Lanark,”
is now on a rich body of ore, and is the very best evi-
dence we have that our mines only need developing. The
Selkirk Co. has spent some $250,000 on this property,
and will soon be getting some valuable returns for
the outlay. They have two tunnels driven in from the
side of the mountain to the lead—one, 300 feet below the
surface prospect, and the other, some 300 feet below that.
A shaft sunk from the surface, in the ore, is some 600 feet
in depth, and they have now a body of ore in sight 3o feet
wide 300 yards long, and some 600 feet in depth. The
average for this claim is from 60 oz. to 8o oz. silver—607,
lead. This is the only proved and developed mine here
yet, and the result is most encouraging to all mine owners.
The mine has been working for about three years—for the
last two years under the able superintendence of Captain.
Eva, a gentleman well known in the States of Utah,
California and other western States, as one of the most
capable and skilful mine managers on the American Con-
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tinent. A Cornshman by birth, he has been working
amongst mines and mining of all kinds of wineral from
the time hie was ten years old—that is some hifty years, as
he is now some sisty years of age.  An aerial tramway is
to be erected to bring the ote (rom the hillside down to
the C. P R, track, and next year will find this mine de.
hivening ore at the rate of 60 10 100 tons per day.

The ** Jumbo,” owned by Messrs, Corbin & l\'cnnc(}y.
has been placed in the hands of an English syndicate for
the sum of $200,000, and this mine has had some $25,000
expended onat, - Taken altogether, the prospeets of Tle.
cillewact are very healthy, and all point to a full spring-
tide of prospenty, wealth, and stirring business in a very
<hort time,

There 15 no chance here for doctors, as no one ever dies
~country too healthy, E. A Warsow,

ILLeciLLEw ART, B L, Oct. 7th, 1891,

Flerida Phosphat; t

S1r, — The September nunbier of the Aevien has just
reached me.

The phosphate items are of particular interest,

The position as regards Florida is becoming pacticularly
interesting.,  The general demumlization existing among
consumers in Europe, produced by the exaggerated and
“hooming " reports so assiduously spread by the Flondians,
is perhaps less intense than it was, but there 1s still room
for great improvement.  The Floridians themselves are
now beginning to realize the injury they have wrought,
and a general closing down of mines seems imumnent.
1low very absurd the eaaggerated statement of **stup.
ments of 300,000 tons from the Hard Rock field duning
1891,” made by a pruminent phosphate land operator
carly this year, is best shown by the annexed statistics,
which are absolutely correct.

Present indications favor a somewhat better market,
but notwithstanding this, some of the Florida com-
panies continue to offer the article down.  As novices in
the export trade they fail to sce that a price of 13%d,
with freight at 29s. (actual rate pail), is materially less
than 10%4d., with freight of 175 6., which wasabout the
average rate during 1890 from Fernandina,

I consider that I am perfectly correct when I say that
there are to-day not 15,000 tons of €4 rock overground in
the state of Florida ; and further, that the entire output of
such material for the year 1891, including what has been
shipped thus far, will not aggregate 60,000 tons from all
sources,

Shipments of phusphate ruch from Fernandina, Flonda,
mined in Citrus and Marion Counties of £§ , test :

1890 1891
May........ 3.,510tons. January ..... 1,77¢ tons
August...... 083 *  February..... 1,680
September... 1,452 ¢ March, .. .. 3,851 ¢
November... 1,472 Aprile..ooee. 4,616 ¢f
December ... 2,33t May....oooeen 3,632 ¢

—_— Juneo.... ... 4,275 ¢

Total.... 9,748 **  July...... . 4,265 **
Augist.. ... 3050 ¢

Sept. (to 17th) 4,325

Total.... 31,465 *
Yours, cte.,

New Yorg, Oct. gth, 1891.

— o
Cooling the Air of Mines.—The effectual cooling of
wines is a subject which has long occupied the minds of
engincers.  An  invention  of some moment has
been introduced to the managers of the Cornish mines by
Captain Willims, and is one very likely to become
adopted by colliery managers also.  The machine is a
suaple one, and the moving parts are enclosed in a large
upright box, and may be made in different sizes to suit
the requirements of particular mines.  \Vithin the box is
a cup-shaped cylinder which swims in water, whilst the
moion of the piston-rad, actuated by steam-power, pro-
duces a strong current of atr at both its upw:\u‘ and down-
ward strokes. It can be placed at any required depth in
the mine or colliery, and receives its full supply of air
from the surface.  No grease or oil being used, the air s,
of course, preserved in the same condition as supplied.
The under portion of the machine always contains about 6
fr. of water, and the up-stroke of the enp-piston going to the
tov of the machine, with the water running down the sides,
keeps the inner part of the machine deluged with water,
by which means the air is cooled before it is delivered
mto the mine; even to a temperate heat in the hottest
summer. The inventor claims that the machine will
force some 5,598,720 cubic inches of cool air into the in-
terior of the mine, each minute, or that it will only require
an engine of same two-horse power to deliver {rom 7,000
to 8,000 cubic feet of air into any part of the mine or
colliery per minute.  The machine will be thoroughly

tested during the next few months.

Preservation of Mine Timber,—Experiments made
at the Altenwald Colliery, Saarbrnicken, of coating mine
timber with lime, coal tar, wood tar and carbolineum,
proved that lime was the worst and carbolineum the best
preventative against dry rot.  The cost of a double coat-
ing of carbolineun to a g:rop of 8% fect in length and 10
inches in diameter was 6d. for the carbolineum and 13{d.
for labor. At various mines in Saxony not only ate the
supports wetted oczasionally to prevent dry.rot, but the
woodl is first impregnated with a solution of ferrous sul-
phate before being put into use.  This method of treat.
mont has hamn adapted far same time a9l has been found
10 ZIVE VEIY 5 sune s dmnne
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Nova Scotia Gold Fields,

1uteresting Address By Mr. Aurren Woovhousk, F.G.S., at the
Octoler meeting of the Gold Miners® Assaciation.}

During the past month there have not been wanting
evidences that the gold industry of Nova Scotia was about
to be boomed.

Several foreign engineers and promoters have visited
the Province, and have heen [‘)racticnlly unanimous in their
favorable opinions of the chances for gnld mining. At
the October meeting of the Gold Minery' Association an
invitation was extended to Mr, Alfred Woodhouse, IF.G.S.,
of London, Eng., to address the Association on the sub-
ject of their industry, which invitation was accepted, and
we have secured a copy of his remarks which we herewith
present to our readers. It must be I rae in mind that
Mr. Woodhouse’s experience largeiv relates to South
Africa, and that that 1s a country of large veins 3 never-
theless, the truth which Mr. Woodhouse so clearly reiter-
ates cannot be ton often impressed upon mine owners and
managers.

Mr. Alfred Woodhouse said that it was with some
diffidence he ventured o give his impressions of what he
had scen in Nova Scotia, considering how short his visit
had heen,  He would, however, begin by stating that so
far as he had gone he was decidedly favorably impressed
with the future prospeets of the gold mining industry of
this Province.  The formation here was decidedly favor-
able, and the output of gold in the past conclusively
proved that the province hiad an industry that deserved
even more attention than had been given it up to the
present time.  There was every justification for outside
capitalists o invest their capital in developing these gold
mines.

He warned them againgt offering to outside capitalists
the worst of the mines, as if this was done, capitalists
would very quickly be disgusted.  The first principle
which should guide those interested in securing the co-
operation of outside capitalists should be to give them
something with which they would be so satisfied that they
would come again and want more.

So far as he had seen, comparing the lodes in Nova
Scotia with those in other countries, he had every reason
to believe that the leads in this Province would continue
to great depthe,  He would not go so far as to say that
they are fissure veins, but at the same time it did not
necessarily follow that because they were not fissure veins
they would not continue down to great and unworkable
depths.  Compared with ather gold fields the veins here
were a little thin, At the same time the lodes were very
close together.  But the mines must be worked on acom-
wercial basis. Twenty dollars’ worth of gold must be
produced for something less than twenty dollars, other-
wise commercial failure was hound to ensue. ke was
sorry to say that he could not agree with the present
system of working the mines.  The system in vogue here
might properly be called the preliminary state of gold
wigng.  For instance—a prospector starts and finds a
vein with some gold in it, and naturally follows on that
rold until water or some other little difficulty prevents
tim from continuing, when he leaves that vein and goes
to some other. 'I'Eis may be a very good practice so far
as developing the district is concerned, but it is not gold
mining.  Any ane going to a gold mining section of the
countey here is struck with the enormous number of these
small pits which have been sunk on the surface of the
veins, and as soon as they have gone down a few feet they
leave it and go to some other spot, which is following out
nothing more than the old primitive method of two or
three thousand years ago. e thought that, with some
few exceptions, the system might be summed up in the
word ** Fossicking.” However, the work that had been
carried out by these prospectors was of some value.  They
have proved that there is valuable gold existing in these
localitics, and that with proper system of working there
is every prospect of permanent value attaching to these
mines.  After the prospector comes forward the small
capitalist, who mines dc /n to a certain point—about 200
or 300 feet—beyond which point he is a little nervous
abowt going.  This is simply because he has not that
amount of confidence in the mines that the surface work-
ings or the work above the 300-feet level should have
given.

The gold in Nova Scotia, so far as he had seen, ran in
streaks or gold chutes.  He did not think that sufficient
attention was paid to these streaks.  Every piece of work
that was carried out on a wmine shoukd be accurately plan-
ned.  As the ore is removed it should be accurately
marked on the plan, and not only marked on the plan,
but the various yickls of gold at the diffcrent points shoukd
be indicated on the plan, so that after a few months’ work
the line of that particular gold strcak should be accurately
known. He wished particularly to mention what he as.
sumed was the same in this country as in other countries
~-that a streak of gold will pinch and make in the same
way as the leads of the country will pinch up and widen
out, and therefore when gold miners, in working, gradu-
ally ran to a point where the gold was pinched to a few
feet in length, they shounld not be disheartened, It would
be an extraordinary thing if the streak of gold did not
again widen out as the workmen proceeded deeper. Ina
country like Nova Scotia, where, in the gold mining lo-
calities, there were so many leads close together, the
system of working was wrong. He admitted that it was
casier to find fauit than to propose corrections and iw-.
provements, but he felt it his duty to distinctly express his
opinion that the system of working the mines in Nova
Sentin was ansnnd,  The prapsr cvstem of working
waaie tiere were a0 mny leads occurring togetier, was

by means of vertical shafts, from which cross-cuts should
e made to tap the various leads,  From this main shaft
drifts should be started on the various leads with a slight
gradient up-hill, so that nut onl{- all the water drained to
the main s‘ml‘l, but with this slight gradient the loaded
trucks could be run down easily to the main shaft, and
the same truck raised and delivered at the mill so that
there would not be a second handling of the ore. Instead
of adopting that system here the present existing plan was
that ul‘inclincd shafts. The vbjection to this is that if
fnclined shafts are sunk, the miner cannot tell what varia-
tions in dip the Jode may take, It may start at an angle
of sixty degrees and g0 to sisty-five and then come back
even to fifty-five degrees.  Was it not clear that the wear,
tear and friction of the hauling gear would be very much
greater by this system than by the other?

It would be a great advantage to the mines in Nova
Scotin if more money was spent under ground, and not
so much on the surtace until 1t had been practically de-
monstrated what was actually below.  After all it should
be remembiered that it was the mne and not the machiner,
that gave the dividend. 1le stated this with some diffi-
dence, for they must not forget that gold-miners were
}n:rhaps the most obstinate and assertative people on the
ace of the globe, and ** knew all about ait,” and if they
did not nobody clse did.  (Laughter).

And now, another pont that s frequently lost sight of
Asote is removed a certamn amount of development should
take place, so that when a hundred tons of rock are raised
two hundred tons more would practically be put an sight,
and in that way the reserves are always increasinge  The
cost of this extra development should be included in the
cost of working the mine.

As tegards amalgamation, the first prnciple 1s to check
the forward tlow of pulp as often as possible, ¢ w.ore
rou chech, the more gold you will save. A madie

itherto neglected was the question of concentration.
The concentration of ores was a most important matter.
He saw by the statistics published that only some 60 per
cent. of the gold was saved.®  Now, by a little practical
knowledge and experience, competent men were able to
save an additional percentage of gold, and while the cost
of saving swh percemtage was very small, the beneficiat
result to a company was very considerable in the course of
a year. He suggested that the question of concentration
should receive more attention than had been hitherto
given to it. Ile might mention that during the night
shifts, when everybody was asleep, the stone is fed into
the battery, and 1s passed over plates to take its chance,
and that is what some call amalgamaunon! Any ignorant
man coukd do that. Put a **mgger ” to work and tell him
to feed the quartz into the mill and set the stamps going
so many drops a minute, let the crushed ore run over a
certain surlace of amalgamated plates, and that is termed
amalgamation !  That 1s not amalgamation.  Amalgama-
tion is a science and must be understood and pursued as
a science.

Another matter which has escaped general notice in
this countay, and which shiould receive immediate at-
tention, was the question of the alluvial deposits.  As
we see the country tosday, we notice that the contour of
the surface is undulating or flat, butin former ages as one
can see from the character of the drift, there must have
been very high ground. Now these leads continued to
much greater height, as amongst the drift, large masses of
quartz are found,  The drift here in this Province is per-
haps unusually thick 3 but very little attention has been
paid to it.  During his visit, he had given particular
attention to this matter, and he had found that in every
district where he had been, there was always the same
state of affairs. They do not know anything about
cradles, shiice boxes, ctc. They pan the gravel and
obtain a certain amount of gold and some quartz.  This
quartz they break and only retain what shows visible gold,
At Waverley, recently, hie witnessed 2 man panning from
the shores of a lake.  His takes for the morming amounted
to a few grains of gold and several small pieces of quartz
showing visible gold. e ashed permission 1o examine
the results and ascertained that the yield was in value
about $1.50 from the morming's work.  That was obtained
by the aid of a washing basin which was not more than
nine mches in diameter.  If a working man with such
methods could achieve that result in a morning, what
would a judicious outlay of a little capital effect ?

It must not be forgotten that the gold in Nova Scotia
was unusually coarse.  He had been informed that a piece
of gold had been taken out of a mine here, in weight 27
ounces. e had never seen a piece of gold coming out of
a vein and weighing anything like 27 ounces. If such
were the case and one such piece was found, there could
be no doubt that there were plenty niore.  He stated that
in his opinion, there was very good alluvial gold to be
found 1n Nova Scotia, but it required looking for, and as
soon as the Province could attract a desirable population
by the discovery of rich alluvial in one place and another,
a very important advance would be made in the position
of the %:)ld mining industry in Nova Scotia,

He thought Captain McDuff would bear hiny out whehn
he stated that the great point to ascertain in connection
with thisis to learn where are the heds of the old rivers ?
Although rivers run north and south now that might not
have been the case formerly.  \Where they ran north and
south before they might now run east and west. He
believed that if properly looked for, good alluvial fields
would be eventually discovered in Nova Szotia.

{* Mr Woodhouse gives no authority for these statistics, and
hence we do not know to what country they apply, but in Nova
Scotia the sulphurets, as 2 rule, run low and the percentage raved is.
nearer 78 than 60.~EDITOR.)
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In conclusion he would state that they were too eager
to handle the dividend and would not form any reserve
fund and thus be ready for the rainy day, wheed dlnaays
arrives in gold marng—and many mnes are to-day closed
down for want of forethonght,

Capital was essential. e thought thay a stage in the
mining industry in Nova Scotta had been reached where
deep sinking and permanent warhs must be carned for-
ward, and in his opinion, the vnly way to obtam most
satisfactory results was, as a rule, by «inking vertical
shaftsand working these mines as mines are heing worked
in other countries.

Gold mining operations, when of a permanent character,
are generally beyond the compass of private individuals,
I some of the nunces of tis Province, a working capital
of not less than $100,000 was ghly desirable.

He suggested that the Gold Miner's Association should
petition the Government, urging the necessity of proving
the quartz with the ad of hamond dnlis and thus afford
encoutagement to those who, by their enterprise, are
swedling the Provinee's finances,

It had been practically proved that gold in large
quantities existed m the mmes of Nova Scotia, and atl
that was now necessary for the prosperity of the gold
wining industey was to induce foreygn capitalists to come
forward and carry on the work that had been so well
Iegun,

At the conclusion of Mr. Woodhouse's  address,
remarks were made by several other gentlemen, amongst
thewm Mr. B, C. Wik, of Waserley, aml M, Poss,
of Montreal. M, Ross, among uther things, said : —

There were vther products o Nova Scotia which were
more directly in has Iine than the important product just
treated upon so cloquently by Mr. Woodhouse, He
cordially agreed with that gentleman's observations about
the cross-cutting. There seemed to be a peculiar aversion
among the miners of this country to cross-cutung, and
though they may have good reason to believe that thereas
another lode within perhaps ten feet, they will not pursue
the proper course and cross cut to 1t, but would rather dig
a little trench, when perhaps they already may have the
depth secured, and 1t may only be a question of a few
feet before their efforts would be rewarded. Some outside
capitalists had come to this Province and done weli,
Others who had secured good mines let them slip through
their hands by not working them properly,  Other nunes
again, hase been tahen up and enormous amounts of
machinery put on the ground before the owners really
tnew what they had to treat. They have been managed
for the mest part from thousands of miles away and not
on the spot.  Such a course wauld not do justice to any
mine.

He had been pretty well over the whole Province in
connection with other nunerals of Nova Scotta, There
were in this Province immense fields of coal and immense
deposits of iron,  There were also large quantities of
manganese and antimeny 1 some localities,  These mines
if properly operated would all pay and prove of great
benefit to the country, hut they could not be worked
without capital.  The peonle 1n Nova Scotia appeared to
have a speaal preference for gokd nines as compared with
other mines, but there were other manes as well n this
Province of great value.  Capitalists, before investing any
monzy in mines m a particular region, naturally ask what
other nunes are bemng worked there and what profits have
they pud.  There 15 no use to state that any particular
mine would have pad had it been properly worked. The
question 15,— Uave they pud 2 The wonderful mineral
resources of Nova Scotta were not sufficiently known
abroad, There were thousands of Lusiness men in Lon-
don who may have heard of Nova Scotia, but know
absolutely nothig of its nuneral resources.

We nnport an enormous amount of tron from Europe
for our own consumption, and he considered that the
people here were capable of developing an industry which
woukl be a benefit not only to Nova Scotia, but to the
whole of Canada, and thus this Province could in that
branch compete v ith the United Mates and Furope,

e had heard a great deal about other winerals and
had received samples. Some were sent to b as ashestos
which, he was sorry to say, were not aslusto~: and also
samples of tin, which, he was sorry 10 say, were not tin,
(L.aughter.)

There were comparatnely large quantities of molyb-
denum found 1n this Provinee, but as yet no practical use
could he made of it 10 the arts on a large scale.

‘There was one pont concernmg which he should like
to sce some definite stand taken.  An official analyst and
assayer should be employed in this Provinee. {Applause.)
Nova Scotia denves a large part of her revenue from the
mines, and he thought 1t was unfair that the Province
which benefitted so largely fram the aperation of the mines
should nat expend a few hundred dollags in the employ-
ment of a public analyst to repart on all sarts and descrip-
tions of minerals sent hun, and who nught be the means
of increasing the revenue of the Province by thus assisting
in the discovery of vateable mineral deposits.
the greatest mines i the world had been brought before
wblic notice by the disenvery of valualle specimens by
ignorant countrymen.

If such peaple could send their hittle findings to a public
analyst, from whom they could ger a straght report as to
their value, a great amount of goad might be done to the
Province.

In this connection it would be dearable to have a
nmwscum where specimens could be sent for reference and
a geological chart prepared, and thus the localities where
the various minerals are situated could be more exactly
designated than by the present system.  (Applause.)

Some of

Mining in West Kootenai, B.C."—Gra, .tic Des-
cription of the Mining Districts and Mining
Claims in this Promising new Field,

DR, G ML DAwSON, GROLOGICAL SUKVREY oF CANADA.

The first mining claims were taken up at this place in
1883 by Thomas %{:\mmill. afterwards muidered at Hen-
dryn.  These clais were situated near the shore of the
lake, and were named the ** Lu-La” and * Spring.”
Later in the same year claims known as the ** Surprise,”
‘Morning Star” and ** Evening Star ™ were  staked
further back from the lake, and nearly on the line of
what is now known as the Spokane vein, The ores
discovered at this time were, however, rather low in con-
tent of silver, and it was not till the find of rich ores in
Toad Mountain became hiown in the spnng of 1887 that
an impetns was again given to prospecting and high grade
ores were discovered in this vicinity.

Nearly all the principal deposits since found here, some
of which have been developed to a considerable eatent,
are included in an area extending from south to north be-
tween Collee Creek to Woodberry Creek, a length of about
six miless fromeast towest from the lake shore to the vicinity
of the **Shy Line ™ daim, a width of little over two miiles.
The number of actual discoserivs of censiderable bodies
of good ore already made in this comparatively limited
area is remarkhable, and new finds are still occurnng from
time to time,

From the edge of the lake the country rises to the west
in a long irregular slope, which, as seen from a distance,
rrcscms a series of step-like ascents, produced doubtless

w the irregular denwdation of a series of beds of unequal

hardness,  This step-like appearance, though also ob.
served) 1o the northward along the same side of the lake,
is here much more marked than elsewhere.  The region
has originally been densely wooded, and in some of the
hollows excellent cedar and white pine timber is still to
he found, hut since the occupation of the camp, most of
the original furest has been burnt off) either accidentally
or with the object of facilitating prospecting. A fairly
good trail has been made from the L\kc shure to the
** Number One ™ mine, a distance of about two miles in
a straight line in a west-north-west bearing, the height
above the lake attained at this point being about 2,520
feet.  The course of the taail is, however, excecdingly
sinuous, and besides the numerous sharp zig-zags necessary
to overcome the steeper parts of the ascent, it makes a
Inng sweep to the southward, and another to the north-
ward before reaching the *“ Number One.”  Smaller
trails and tracks branch off in various directions 1o uther
claims, and by one of these the ascent of the main slope
may be continued in 2 south-westerly direction from the
¢ Number One " mine to the ** Sky ﬁinc " at an approxi-
mate height above the lake of 3,460 feet.  No attempt
has yet heen made towards the construction of a waggon
road, and such ore as has been sent out has been earried
down to the lake shore on horses or mules. The best general
section of the rocks of the vicinity was obtained along the
main trail, measurements being made by pacing, but as
there are considerable intervals in which no 1ock ex-
posures occur, this still leaves much to be desired. The
general strike of the rocks, which is preserved with con.
siderahle regularity, is nearly duc north and south, but
about half-a-mile bhelow the ** Number One ™ wine it turns
gradually to a nearly north west bearing, a change which,
howeser, is probably tocal in character.  The dip of the
rocks is, almost wit?mul c\ccytinn. to the westward, at an
average angle of perhaps 45°.  The inclination is, how-
cver, considerably less near the shore of the lake and
probably also in the vicipity of the ** Number One”
mine, while further up near the ¢ Sky Line,” and in the
vicinity of the edge of a granite mass to the west, the
beds are much disturlied and crumpled, and often nearly
vertical,

On the shores of the lake the rocks are coarsely crystal-
line, glittering mica-schists, often garnctiférous and
thin flaggy beds, dipping 8. 77° W. < 20°t.  Rocks of
the same character and referable to the Schuswap senes
of the general section, are seen in a few places, and ap-
pear to be continuous for a distance of a little more than
a quarter of a mile back from the lake, measured at nght
angles to the strike. A belt of green schists is then
crossed, with a width of abuut 700 feet, and with west-
ward dips at angles of 45° to 50°. A trail going south-
ward toward the *¢ Little Donald ™ claim branches off a
short distance before the west edge of the green schist is
reached and between this trail and the west edge of these
schists thebeds have irregular and sometimesvery high dips.
To the west of this belt of green schists the rochs appear
for the most part again to consist of rather coarse mica-
schists, to the vicinity of the ¢ Spokanc ™ nune, a further
distance of 1,300 feet measured as before, directly across
the strike.  The ** Spokane ™ mine is situated near the
brow of a steep, step-like ascent of about 200 feet, at the
foot of which runs a strong body of ** barren quartz " and
silicified rock, together with a wide dyke of augite
andlesite, with large porphyritic crystals of black pyro-
aene and glassy felspar. It appears probable that some
faulting may occur near this line, and that the strata so
far described in ascending from the lake may form a
single synclinal fold, overthrown to the eastward, of
which the belt of green schists marks the axis.

Beyond the ** Spokane ** mine considerable intervals

* Report of Progress Geological Survey.

t The hearings given in thie and following pages are magnetic, it
being <upposed that such compass bearings may prove more service.
able to the miners and prospectors than true bearings. The mag.
netic declination here i< about 24" E.
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occur in which no rock exposures are scen near the trail,
but the rocks appear to consist almost entirely, for a
with of 2,800 feet across the strike, of greenish schists,
which, thcugh finc.grained, are often distinctly horn.
blendic in character.  The angles of dip observed ate
nearly uniform, and it is probable that tle thickness of
these schistose beds is here about 2,350 feet.  One bed
of hard grey, somewhat schistase and slightly micaceous
quartzite, of forty or fifty feet in thickness, was noticed
in this schist series not far west of the ** Spokane ” mine,
Another rock of peculiar character was found near the
upper part of this series of schists, possibly forming its
upward termination and immediately underlying  the
timestones next above, This is a grey, rather fine-
grained schistose conglomerate, of which the schistose
surfaces are often highly micaceous, and in which aumer-
ous small garnets occur.  ‘lhis entire series of schists,
though not distinctly separable into greenish and greyish
members, and though more highly altered and wuch less
in thickness than those of the Adams Lake series in its
typical locality, is supposed to represent that scries.

Overlying these generally green schists is an important
bed of limestone, the upper and western hoe of which is
found on the trail at Cooper’s cabin. It occupies a
width, mcasured across the strike, of 600 feet, and has a
possible thickness of 530 feet, though from its massive
character and the crumpled appearance in some small ex.

hosures where bedding can be seen, this is very uncertain,
t is chicfly grey and’ fine.geained, though occasionatly
marble-like. Tg;is limestone, together with the rocks
overlying it, and forming the whole upper part of the
Hot Springs section, are supposed to represent series No.
s of the Adams Lake scction, though the considerahle
volume of greyish schists found between the limestone
and that at the ** Number One " is not precisely paralel
on Adam’s Lake.

The scction between Cooper’s cabin and the * Number
One ™ mine is very imperfectly eaposed, but the rocks
met with are chiefly greyish schists, often rather wmicaceous
(though quite different in appearance from the mica-
schists of the lake shore), with one or more rather im.
portant belts of black glossy argillites.  Micaccous
quartzite-schist occurs among the grey schists in places.

The width occupied by these rocks, measured across
the strike from the line of Cooper’s cabin to that of
the * Number One ™ mine, is about 2,900 feet, and the
thickness of rocks represented may be about 2,600 feet,

In the vicinity of the *“ Number One ” mine, limestonc
is again found, and is supposed to represent a second and
higher zone of this rock. It is conjectured that this may
occupy the centre of a synclinal fold, the eastern side of
which is regular and rather wide. The disturbed and
often vertical black argillite-schist near the ¢ Sky Line ”
in the vicinity of the edge of the bordering granite to the
west, may represent the return on the west side of the
synclinal of the similar rocks alluded to in the foregoing
parageaph. It would, however, require much detailed
examination to fully work out the structure of this sec-
tion. .

That a considerable amount of importance attaches to
the arrangement of the various rocks comprised in the
section at Hot Springs, is evident from the observed de-
pendence in character of the ore deposits on that of the
country-rock. The general direction of the veins is
nearly north ana south, being nearly or in some cases
exactly parallel with the strike of the rocks, Some of
these, hke the ** Spokane,” appear to dip also at the
same angle with the enclosing beds, but in other cases, to
the west of this, the metalliferous veins cut across the
bedding of the rocks to a greater or less extent, and may
be expected to change in character when followed in
depth into_country-rock of another kind. The number
of well defined veins which occur has not teen yet ascer-
tained.  Some of the lodes are said to have been followed
for several miles, but while it is cvident that belts produc-
ing similar ore and exhibiting veins of like character and
appearance have thus been traced out, it is not yet cer-
tain that any single vein runs continuously for such dis-
tance. This ~annot, in fact, be certainly ascertained ll
much further work has been dune.  The lowest tier of
deposits, included in the mica.schists of the Schuswap
series, may be stated to yicld ore averaging from 20 to 40
ounces of silver to the ton, while further up, sclected ore
in lots of several tons, has yielded from 85 to 300 ounces
to the ton, the richest deposits being those associated
with the limestone and black argillites.

The ore is principally argentifcrous galena, which, in
the lower veins contained in the harder rocks, has usually
become decomposed to a very limited depth only from the
surface ; but in the limestones the decomposition has
often extended to a considerable depth, and has resulted
in the production of soft, rusty “carfmnatc ores; " filiform
native silver or ¢“ wire silver,” together with tetrahedrite
arealso found in someof these richer deposits. The
veins which, like the ¢ Spokane,” follow the bedding of the
mica-schists, arc the most regular, while, as might be
anticipated, those contained in the limestones are not
nearly so uniform in size, and tend apparently to assume
the character of mineralimpregnated belts of rock in
which occasional large masses or ** chimneys” occur.
This is apparent in claims such as the ‘* Sunshine ” and
¢ Number One.” In the latter, where most work has
been done, there is comparatively little true gangue asso-
ciated with the ore, but zones of the limestone itself have
become shattered and more or less highly charged with
ore throughout. The ore even penctrates the limestone
itself in the vicinity of the main deposits, and thin plates nf
native silver are found in joints, Famcul:}rly in those
parts of the rock which immediately overlie the larger
masses of tich ote.
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~Theimporuance of the Hot Springs vicinity as a producer
of silver and lead may, I believe, be stated to be assured by
the number of deposits alteady known, and by the richness
in silver of the ores from many of these which have been
partially developed.  Should only a small proportion of
the numcrous claims prove eventually to be as valuable
as wmany of them now appear to be, the output of are
cannot fail to become very considerable within a few

ears.

The following notes relate to such of the clhimsas I
was able to inspect personally Jast June.  \While those in-
clude several of the best known and most promising
propertics, numerous others are not mentioned, as, it way
wpussible to visit all in the time at my disposal.
The notes hiere given may, however, serve to afford some
information as to the general mode of occurrence of the
ores. The claims first described are those met with on o
near the main trail, in order of ascent from the lake, and
ending with the ** Sky Line.” After these, some claims to
the south of the main trail are noted, A considerable
group of claims situated some distance to the north of the
main trail, including the Gallagher and others, was not
visited by me,

Jeff Davis® Claim.—Hcight above lake, 6go ft.* Very
little work has been done \\})on this deposit, which, at the
surface appears to consist of an irregular shattered helt of
rock, silicitiedd and charged with ore, rather than a well-
defined vein.  Veins ranning through this contain galena
in considerable quantity, in some places with a width of
six inches of nearly pure ore.  The ore is considerably
decomposed at the surface, but_is occasionally found to
include a httle copper-pyrites.  This claim was Girst taken
up 1n 1883 and has since been re-located several times,
Several other claiws, supposed to cover extensions of the
same deposit, have been staked to the north and to the
south,

Spokane Mine.—1leight above lake, 1120 feet. This
is situated on a very well defined vein, which runs between
the beds of & medim-gramed grey, silvery mica-schist.
The course of the vein is the same as the strike of the
beds, or . 43° W, Tt dips to the south-westward at an
angle of about 60°, The vein, as seen on the surface, is
from one to two feet in thickness and is largely composed
of galena, associated wath a little iron-pyrites ond quart-
zose gangue, A shaft has been sunk to a limited depth
on the vein, following its dip, and a good deal of explor-
atory work has been carnied on.  The shipments during
1889 mmnunted to 44 tons, which yielded at the rate of 3§
ounces of silver to the ton.  The following claims are
supposed to be upon-the continuation of the *¢ Spokane
lode, and there is bittle doubt in this case, from the re-
markable regularity of the deposit, that most of them are
actually situated on the same lode.  Claims to the south-
ward: * Maestro,” ‘¢ Little Phil,” * Black Diamond,”
s Little Donald," *¢ Paymaster,” and one or more in ad-
dition, of which the names were not ascertained,  Claims
10 the nonthward: ** Trinket,” * Maple Leaf’ and
others beyond Cedar Creek, which, owing to the amount
of cover in the valley of the creck, cannot be certainly
traced into connection with the ** Spokane,”

Sunrise Claim.~—Height above lake, 1,920 feet, The
country rock is here limestone, forming the lower part of
the important limestone belt already described.  The ore
deposit, so far as it has been exposed by surface work,
appears to be rather irvegular in character, the ore reticu.
lating through the limestone for a width of 20 feet or
more, where best exposed.  The direction of the general
run of the ore at this place appears to be from N, 20° W,
to N. 30° W., or nearly transverse to the strike of the
rocks, which, however, turns more to the westward a
short distance further north. A considerable body of ore
isseen on the ** Sunrise,” most of 1t rusty and decomposed,
forming the so-called “‘ catbonate ore.”  This, however,
contains numerous irregular masses of unaltered coarse-
grained galena, which holds also a little iron-uyrixes. To
the southward along the strike of the rocks, the * Coron-
ation” and * Black Chief” ¢laims, with scveral others,
have been taken up,  To the north are the * Ohio,”
ssSweden ' and a number of other claims,

Szveden Claim.—~This is situated about 1,200 feet north-
ward from the last-described, the ¢ Ohio *’ claim intetven.
ing. A shaft has been sunk here to a depth of 40 feet, in
which the width of the \'cin_is stated to average 3 feet,
The upper part of the deposit is completely decomposed,
forming a soft, rusty mass of carbonate ore.  From the
shaft vnaltered ore counsists of galena, with zine-blende
and some jron-pyrites,  The gangue is calcite, with a
little .+ ntz. .

Tiger Clarm.~Meight above lake, 1,790 feet. This
lies still further to the northward, on the edge of the wide
vatley of Cedar Creek. It is spoken of as being on the
continuation of the last deposit, but the connection is not
definitely traced.  The vein here follows the bedding of
the rock, running N. 65° \W., with a southerly dip of 60°.
The vein is overlain by rather fine-grained, grey, micaceous
schists, and underlain by Iim.cstonc,. and apll)cars to be
about 3 feet wide. The ore is considerably decomposed
and resembles that of the * Sweden,” consisting of coarse
crystalline galena, with some iron- and copper-pyrites.

Number One Mine.—Heuight above lake (at shaft),
2,510 fect. More development work has‘bccn carried out
on this claim than on any other at Hot Springs, During the
past year {1889) it is stated that 130 tons of selected ore
has been shipped,* the return in silver hc).ng at the rate
of 85 ounces to the ton. Several substantial houses have
been erected and other improvements made. A shaft
had been sunk un the ore to a certain depth, at the time

*The heights assigned to thisand other claims were barometrically
determined with approximate accuracy.

of my visit, and an adit run in for the purpose of intersce-
ing the shaft, but 1 am unable to state what progress has
been made in these workings up to date,  The ore occurs
in grey limestone, which is often rather shaly, and just
above the shaft glossy black argillites are scen in the hill,
The deposit appears to be somewhat irregular and
¢t pockety ” in characler, as is usually the case in lime.
stone country-rock.  Its general run is supposed to be
about N. 15° W,, and ore, presumably epresentinga con-
tinuation of the same deposit, has been uncovered at
several places, extending for a length of about 400 feet.
At the surface the ore is completely decomposed, forming
a soft, nusty mass, which is excavated by pick and shovel.
In depth it is found to cansist of galena and blende, with
a little iron- and copper-pyrites.  Native (wire) silver is
not infrequent, and it is probable that sow 2tetrahedrite or
ruby-silver ore also occurs nunutely disseminated.  The
metalliferous constituents of the ore arc usually dissemin-
ated in small crystalline aggregations, the gangue consists
ing of more or less altered and silicificd limestone and
sometimes of quartz. Many little cavities lined with
quartz crystals are found in the mass, and in sonic in-
stances the metalliferaus minerals penetrate the imestone
irregularly for considerable distances.  The mode of
occurrence of the ore at this place and elsewhere in the
limestone country, is such as to suggest that systematic
exploration with the diamond drill will in future prove to
be of essential service in tracing out and exploring for the
more important deposits,  Claimis upon which ore has
been found and which are supposed to cover portions of
the northern continuation of the ** Number One ™ deposit
ate, the *¢ Columbia.” “*G. B, Wnght,” ** Black Bear,”
“Della® and ** Kate.”

Della Claim. —This is the only one of the claims just
enumerated which was visited. It issituated at a distance
of nearly a mile in a north-westward direction from the
¢ Number One,™ at an clevation of 2,490 feet above the
lake.  From the ¢ Della ™ sixteen tons of ore is stated to
have been shipped during the past season, ywelding about
tog5 ounces of silver to the ton. An opening about four-
teen feet in depth had been made on the out.crop at the
time of my visit, but the vicinity is so much covered by
soil and undergrowth that little could be seen of the re-
lations of the ore. Black, glossy argillites, however,
out-crop on the up-hill side of the ore, which is evidently
in considerable body, though its width could not he
ascertained.  Where excavated it is alinost completely
decomposed, and resembles the upper past of the * Number
One ™ deposit, but contains more galena in proportion.
Some iron-pyrites was also seen.

Sky Line.—This claim is situated nearly a mile from
the ** Number One,” in a direction about 8, 30° W., and
at a considerably greater clevation, being approximately
3,400 fect above the lake. It was discovered just about
the time I reached Hot Springs, and &t so happened that
I was unable to find the point at which it ha(k been un-
covered.  Specimens of the ore obtained at the surface
consisted of rather fine-grained, grey siliceous rock, which
had become porous from the weathering.out of its metal.
liferous constituents, but had no rusty appearance, Inan
unaltered state the ore might probably resemble some of
the more siliceous portions of the ** Number One.” Under
date January 24, 1890, Mr. J. Anderson informs me that
a shaft has been sunk on this deposit to a depth of 100
feet where the are appears to be unaffected by surface
action, and shows more galena. It also occasionally hokls
native silver, and sowe copper pyrites with a sulphuret
of silver or tetrahedrite. This claim is situated close
to the eastern edge of the granite, which lbounds the
mining field to the west.  An experimental shipment of
12 tons of ore has yielded about 300 ounces o}silvcr to
the ton. The ore is said to occur at the junction of ar-
gill1ilm aad limestone, the argillite forming the hanging
wall.

The following claims, situated to the south of the main
trail, were visited.

Little Donald.—Height above lake, 1,120 feet. This
has already been alluded to as being on the southern ex-
tension of the “Spokane > vein. [f't is distant about a
mile from the * Spokane ™ mine. The country-rock is
mica-schist, dipping S. 70° W. < 45°% The vein here
dips at an angle of about 40° and an incline had bheen run
down on it for about 50 feet, with a drift to the north of
about 40 feet at the date of my visit. The shaft was
full of waterat the time, but was afterwards cleared and
carried down to 75 or 100 feet, when the quantity of water
coming in led to the temporary suspension of operations.
The vein is reputed to ave .ge from 6 to 9 feet in thick-
ness. The ore consists chiefly of galena in coarsely
crystallized form, and is not decomposed far from the
surface. The gangue ischiefly calcite and dolomite, and the
fact that very high assays are occasionally obtained in.
dicates that some of the richer silver ores, such as tetrahe.
drite or argentite, are present in places.  Dunng the
summer of 1889, 66 tons were shipped, yielding 95 ounces
of silver to the ton.

Krao Clasm.—Height above lake, 1,390 feet. Some
shipments were here first made of ore obtained from
cavities in limestone, which constitutes the country-rock.
These were said to run high in silver.  After going down
about 40 feet at this place, a second opening was begun at
about 150 feet from the first, where the vein was hetter
defined. A shaft was begun near the vein and was down
about 20 feet last June. It has since, I believe, heen
carried to a depth of 75 feet, The vein appeared near
the surface to from 6 to 8 feet wide, but with rather
irregular walls  The limestone has the appearance here
of a greyish or bluish marble, and dips S, 6° W. < 8o°,
which the vein dlso appears to follow.  The ' ore consists
chiefly of rather massive, coarsely-crystalline galena, more

or less decomposed, but vceasionally finds of native silver
are reportéd,  During the season eleven tons of ore
was shipped, yickling at the rate of 9o ounces to the ton.
Several claims supposed to cover the south..rn continuation
of the same lode ac far as Coffee Creek, or for a distance
estimated at 7.600 feet, are said to show well in
ore, These are the “Crow Fledgling,” ¢ Now Then,”
¢ Crescent " and ¢ Eden.”

United Claim.—Height above lake, 1,500 feet 5 situ-
ated about 1,500 feet to the north-west of the ** Krao,”
This was a new discovery at the time of my visit, and
had been uncovered for about 50 feet only, The foot wall
which was exposed consists of greenish schist, dippiug
south.westward at an angle of about 40°, and the vein
appeared to ne parallel to ats bedding.  Its thickness, as
uncovercd, was from 3 to § feet,  Part of the ore consists
of coarsely-crystallized galena, part of very fiae-grained
galena,

Arkansas Claim,—An opening known by this name
has been made in this vicinity on what appears to be a
considerable deposit. There is a good showing of galena
and rusty vein matter.

Black Chief.—Height above lake, 1,690 feet. Smalt
prospect holes only had been opened upon this deposit,
showing palena and rusty vein matter with much quartz.
The dip of the vein is about 8. 78" W. < 20°.  Pure
galena is said to assay 46 ounces of silver to the ton,

As previously stated, a ereat many claims upon which
more or less ore has actually been found were tot visited
by me.  Of these, one of the most important 1s that
known as the * Gallagher,™ to the north of Cedar Creek,
from which during the past summer, thirteen tons of ore
was shipped, which is reported as yielding 126 ounces of
silver to the ton.  This is one of a considerable group of
claims in the same vicinity. The notes given above,
while incomplete, may serve togive some idea of this new
district. 'I‘lhc various claims in the present incipient
stages of the work, change more or less in relative im-
portance and appearance every month, as the work of
development gnes on, and thus render very minute descrip-
tion or cnumeration of little practical importance.

Hendryx Mining Camp,

The peninsula on the cast side of Kootenai Lake, nearly
opposite Hot Springs, has become hnown as Hendryx,
from the name of the very energetic manager of the
Kootenai Milling and Smelting Co., by which company
most of the work so far done here has been carried out,
The rocks here met with have already been described as
Lelonging to the lower part of the mica-schist .cries, oc
Shuswap group of the general section. The
ore is comp:\ralivclr low grade as regards silver, and will
prolml)l'y require the erection of smelting works on the
spot hefore 1t can be profitably utilized.” Its profitable
shipment under the present condivions is quite out of the
question.

The deposits of galena at this place are said to have
been discovered by the botanist Douglas, as long ago as
1825. In later years they have been taken up and aban-
doned several times, the country being too remote for
their utilization gr development,

The ore deposit, though, as above stated, low in content
of silver—assays giving from 135 to 40 ounces to the ton
only—is very large and striking inappearance. It seems
to run in a general north and south direction through the
entire length of the little peninsula, und is covered by
three claims, known from south tonorthasthe ** Kootenai
Chief,” ¢ Blue-bell ” and ““ Comfort.” The lodeis shown
at intervals, partly in nawral exposures and in part in
strippings, throu}; 1 all three claims, or for a tutal length
of about 4,000 feet. Though varying much in appear-
ance from place to place, and also in the upper and lower
parts of the deposit, as seen in single exposures its general
character is very similar in all. ~ The ore consists of a
mixture of iron and copper pyrites, galera and blende, con-
tained in a quartzose gangue, which is often more or less
cavernous and crystalline.  Portions of considerable
thickness occur throughout, which are almost pure galena,
while in others iron pyrites preponderates, and these two
minerals are usually associated in a finely or coarsely
granular mass.

Though, generally speaking, very constant in its dizee-
tion, the thickness of the lode appears to vary consider-
ably. Thus on the southern point of the peninsutar
(** Kootenai Chicf” claim) the main oreemass has an
average thickness, so far as can be secn, of about twelve
feet ; in a cross-cut made on the ** Blue-bell ” claim, the
ore is reported to be about eighty-six feet thick, and from
the material on the dump, wmust here consist chiefly of
galena. In a general way, the lode closcly follows the
strike of the containing rocks, which consist of mica-
schists, marble and quartzites. Thst the lode is not,
however, always in strict pacallelism to the bedding, is
shown by the fact that the bed above it is in some places
marble, in others mica-schist; also by the circumstance
that parallel zones of ore occur at sume distance from the,
main mass. It should be added, that while the general
run of the ore appears to be persistent and continuous, as
above stated, there are evidences of small displacements
by faulting, while masses of marble or limestone also
occur in it, and irregular spurs of orc’were observed to run
off, as though at times the ore had replaced parts of the
adjacent marble.

At the south point of the peninsula, the ore and ‘con-
taining rocks dip S. 80° W. < 60%; at the ** Blue-bell
openings, S. 73°, W. < 45° and near the north cnd of
the ** Comfort  claim, 8. 80°, West. <20°. A consider-
able amount of prispecting and development work has
been done on the  Blue-bell” claim, and an adit is now
heing run in frum the vicinity of the lake shore with the
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object of tapping the vein at a considerable depth and
aftording a satisfactory beginning for regular work, This,
at latest advices, had reached a leagth of over 300 feet,
The work done in the ¢ Kootenai Chief™ and ** Comfort "
chims has been confined to stripping  and  surface
trenching,

Toad Mountain and Vicinity,

The greater number of the discoveries of metalliferous
deposits made on Toad Mountain and in its vicinity, are
included within the limits of an apparently isvated area
of stratified rocks,  This area rans nearly east and wost,
estending from the hoad of Cottonwood Swith Creek,
westward to the vicinity of the lower fall of the Kootenai
River at Ward's Fevey,  Tts lengthy, in the direction above
indicated, is about eleven mudes, while itsaverage breadth
may be about two wiles. While, however, its northern
boundary may be consdered as bemyg shown with approai-
mate accuracy by the ne on the map, its southern edge
was not examined by me, but depends on statenents
teceived from others, The rocks surrounding this area
are everywhere, so far as ubsenved, grey granites,

The stratified rochs here met with ditfer consideralidly
in appearance from those found m the vcinity of 1ot
Springs, lut, as  abicady  mentioned it s osup-
posed that they represent, for the most part, the greemsh
and -,:u;)‘ schists of the Adams Lake sertes. The difler-
cuces found between these rocks and their supposed
representatives at Hot Springs s paralleled elsewhere
the provinee, and appear to depend chietly on the greater
amount of pressure and consequent crushing 1o which the
tocks of the last-nanted locabity have been subjected. It
is_principally to action of this kind that the marhedly
schistose character of the rochs of Hot Springs is atn-
hutdld,  The ontlier constitutmy the stratified arcea of
Toad Mountain, has apparently been more affected by
heat and hydrothermal action consequent on the estrusion
of the granite, and while schists resembling those of the
grey and green series at Hot Springs are not wanting
here, they are subordinate m nmpontance.  Connected
with this difference in the mude of alteration of the rocks,
rather than with any engmal dnersity i the mineralogical
compasition of the country -ruch, s 1o doubt the well-
wmarked difference in the ores of the two places.

The rocks characteristic of this outlier, though present-
ing many varicties which will eventually be found worthy
of more minute investigation, may be described as consist-
ing forthemost part of stratiticd voleanic materials of pakivo-
zoicage. Theseare generally of greenish or grey colour, and
appear for the most part to bediabase in lithological com.
position.  Diabase-porphy rite 1s not uncommon, and not-
withstanding the considerable degree of metamorphism
which the strata have suftered, some distinctly amypda.
ludal diabases are sull 1o be found.  Hornblendeschists
and rather massive pyroansie-hke rochs with some horn-
blende, also occur, especially in the mmediate vicinity of
the granite.  When the rochs assume a distinetly schastose
character, as in certain belts near the ** Cottonwood
and *“Silver King ™ aunes, 3t s sumetimes cleasly ap-
parent that the schistose stracture does not entirely cor-
respond with the original budding, but crosses it at an
angle.  Near the western extremitr of the stratified arca,
where the rochs are more clusely surrounded by the
granite than dsewhere, they are found to have suffered
more than the usual amuunt of change.  They consist of
fine-grained gneissic, hurnblendic “and micaceous schsts,
often greenish in colour, owing to the developnient of
cpidote.  Here also a thin bed of hmestone converted to
a coarsely crystalline marble was observed.  In addition
to the rocks of volcanic origin, beds of blackish argillite,
more or less pure, were found in some places, but these
hold a subordinate_position in the serics. The general
direction of the strike of the rocks in this area is nearly
parallel to the longer axis of the arca itsclf, while the
majority of the dips arc in southward direction, usually
at high angles or nearly vertical, though toward the west
end decreasing to 40° or cven to 20°,

Much altered fragments of the stratified rocks are fre-
quently found enclosed in the mass of the granite near the
linc of junction. The granite near this line is also gener-
ally much jointed, and often greenish from the develop.
nent of cpidote, which is specially abuidaut along the
jointage planes.  The occurrence of this ssolated area of
stratificd rocks, together with that of the smailer bLut
similar mass on the cast side of the Cottonwood-Smith-
Creck, renders it prolable that additional similar areas
yet remain to be found clscwhere in the great granite
region.  Should such be discovered, they may prove 10
aflord further deposits of ores like those of Toad Moun-
tain.  The following notes refer to the claims visited by
me on Toad Mountain and in its vicinity last June.
These comprise the principal propertics upon which ‘more
or less work has been donc

Sitver Aing Mine.—Height above lake (at houscs),
4,310 fcct.  This property, sometimes known as the* Hall
Brothers' Mine,” is the most important so far known,
and its discovery led directly to the recent interest and
devclapmients in this region, It was accidentaly found
late in the autumn qf 1886, bhut nothing was done toward
opening t up until the next spring. Toad Mountain,
previously onc among many undesignated summits, re-
ceived its somcwhat peculiar name at the same time.
The minc is now reached by a fairly good, though often
steep trail, the distance from Nelson being about five
miles in a straight line, The Kropcﬂy consists of three
claims, cach 1,300 feet in length,  Of these, two, named
the ** Silver King ™ and ** Kootanic Bonanza,” are laid
out along the run of the principal vein,. the third, known
as the ** American Flag,” lies alongside to the north, and
is supposcd to cover a sccond parallel vein,

In ascending the mountain by the trail, granite con.
tinues for some distance fron: Nelson, but is replaced by
stratified rocks, previonsly described, probabl - near the
point at which Give-out Creek is crossed by a bridge.
Greenish diabases, both massive and schistose, are charac-
teristic, but about quarter of a mile southward from the
houses at the mine, these are followed by a grey decom.
posed quartz-porphyry, which, from its appearance and
mode of fracture along jointage.planes, simulates gramte
when seen from a distance.  The rocks in the immediate
neighborhood of the openings made on the ore, are gen.
erally massive, though also in places schistose.  They
are here frequently more or less completely siliesfied and
blotched by little” segregations of quartz. On the slopes
uf the summit situated about a nule to the westward from
the houses at the mine, some blachish argllite-like beds
oceur, and on this sunnit one of the distinetly amygda-
lodal rocks previously alluded to was found,  Lithologi-
cally this rock is a diabaseporphyrite,

The rocks are generally ghly inclined or vertical, and
thewr strike is nearly parallel o that of the schistose
lamination, so that it is difficalt to determine whether the
schistase zones have differed orygonally com‘msilion, or

© whether they merely represent linesalong which the rocks

have yiclded to crushung.  The geneeal run of the metal-
liferous vans is also here ncarl?', though prolably not
eaactly, parallel to the strike of the rocks.

The greater part of the work accomplished has been
carried out on the * Silver King ™ claim, for an oppor.
tunity to csamine the openings on which and ather
t;alcillilics I was indebted to Mr. J. Macdonald and Mt

all.

The lode, or ore-body, has been traced more or less
continuously through the * Silver King ” and *“ Kootar.:
Bonanza” claims, with a general direction nearly east
and west magnetic. While, however, the general con.
tinuity of the ore-bearing zone has thus been proved, it
appeared to me probable, on comparing the positions of
the various openings, that its run is not throughout per-
feetly straight.  On the ¢ dilver King™ claim houses have
been built, and two drifts have been run in at different
levels en the Jade.  From the end of the upper drift, the
ore had been fallowed down by a winze to a depth of
thirty feet at the time of my visit.  This is stated since
to have been continued to fifty feet, at which depth it is
reposted 10 be in a large body of rich ore.

The best opportunity of examining into the character
of the deposit occurs in these workings. The lode is
found 2o possess no distinct walls, but to occur as a zone
of variable, and sometimes apparently of indefinite width,
of shattered and wineralized rock, throughout which veins
of pure and richly argentiferous ore occur in a somewhat
irregular manner. Where gangue appears it is principally
quartz, but there is on the whole a rather notable absence
of gangue, or crystallized vein material, the ore appar-
ently filling irregular crevices, and running in shoots and
spurs into the rock, so as to form here and there consider-
able masses.  The metalliferous minerals comprise bornite
and tetrehedrite, with some iton and copper pyrites, but
only occasional traces of galena. The two first men-
tioned minerals, when ncarlg' pure, contain the largest
percentage of silver, while the pyrites is comparatively
poor. In surface exposures the material of the lode s
almost completely oxidised, producing a brown ot blackish
gossany material with some green and blue carbonates of
copper.

he cxcavations so far made are of a very irregular
character, the ore having been followed wherever it ap.
peared, and in some cases a considerable quantity of bar-
ren tock has been dealt with in pursuing this method of
work, which can be justified only because of the great
richness of the ore and the want of sufficient capital for
worc systematic operations.  All the circumstances
appeared to me to warrant the expenditure of a large sum
of moncy, if necessary, in order to define and_open out
this remarkable deposit in a proper manner, and till work
of this kind has been done, it will be impossible to ensure
any large or continuous output of ore. The richer por-
tions of the orc are at present sclected by cobbing and
and h:md-pickin , and packed in sacks for shipment;
but a considerable portion of the whole is thrown to one
side, pending the crection of machinery for finc concen.
tration.  According to the Report of the Minister of
Mincs of British Columbia for 1889, the cost of conveying
the rich ore on pack mules from the mine to Nelson, was
$10 per ton, and from Nelson to Butte, Montana (a dis-
tance of 700 miles), including the charge for smelting,
cost a further sum of about $47.

The character of the ore obtained is shown by the fol-
lowing analyses by Messrs. Johnson & Matthy, London,
for which I am indcbted to Mr. R. D. Atkins, who cole
lected the three specimens referred to:

I 1. 111.
Copper...vs o cvs-ae 47°000 24°900 40°100
SilvCleeetecace saees 2.360 232 1°292
Iton.ciiiecsesaccees 77300 12°200 1800
ZiNC.ieiiiiaenieeess 1300 2°400 §°700
Mangancseoeeeoee... 1°200 57100 *400
Antimony........... 1°400 3400  15°600
Cobalt and Nickel.... traces, traces. traces.
Lead ceeeevarecanees 100 traces. 1°700
Arsenic ... ce0l... 37100 2°100 4°500
Cathonic Acid....... nil. 6°000 nil.
Lime.ceeoiens veee. il §°200 nil.
Magnesia..o.oee .. . 700 lraces. nil,
Alumina ..ceeveneee.  nil 200 nil.
Sulphur.........000. 22'900 220000 277200
Phosphorus «...ceee.  Dil.  traces. il

Siliceous insoluble mat-

Wl veenee seess 0°200 8800 1°000
Traces of gold, oaygen,
water and loss ... 3°440 7468 708

to the ton of 2,240 Ihs., specimen No. 1 comtains 774
ounces of silver; No, 2, 75 ounces 16 4wt 3 No. 3, g422
omnces.  Traces of gold were found in all, and in two
shipments made to smelter, of which detatls have been
obtamed, the value of the gold recovered per ton of 2,000
1bs., amounted to $2.16 and $1.44 respectively.

‘Fhe ore where expused on the ** Keotanie Bonanza,
to the east of the “Silver King,” and at a height of
about 200 feet above the level of the lower drift on that
clamy, is sinnlac in appearance to that of the ** Silver
King," but more or less superficially decomposed.  What
is known as the * Grizzly ” claim, lies parallel to the
¢ Kootanie Bonanza,” adjoining it to the north.  This is
not a part of the Hall Brothers’ property.  An opening
made to a small depth in one place, again shows similar
ore in a shattered zone of country-rock.  The ** American
Flag ” claim was not visited,

A small opening made at the side of the main trail a
short distance below the houses on the ** Silver King ”
and at the west end of that claim, deserves some notice.
This, according to Mr. Macdonald, is precisely on the
line of the main lode, and is considered to represent its
continuation at a lower level.  The lode is here much
more regular in character than where it has been worked,
being enclosed by schistose rocks, the strike of which it
follows. It isfrom three to four feetin width, and contains
a considerableproportionof galena,approachingin character
aad appearance the deposits found on the * Iroquois ™
ad *“Dandy” claims, subsequently noticed. On the
assw. ntion that this actually represents the continuation
of the * Silver King” lde, 1t is evident that that de-
posit must cnanee in ite character to the westward or in
depth, and it seems probable that such change occurs
together with that in the aature of the country-rock, the
hard, massive, irregularly shattered rocks found in the
drifts appearing to yield the richest ore.  The shipments
from the ** Silver King ” during the past scason are re-
ported to have aggregated sixty tons, averaging about 300
vunces of silver to the ton.

Damly Claim,—Height above lake (at entrance to
drift), 3,980 feet, or about 300 feet below the houses of
the ** Silver King.” This claim lies to the west of the
*Sitver King” claim, adjoining it, and there can e
little doubt that it is located on the continuation of the
same lode, which has been exposed at various places
throughout the length of the claim.  Comparatively little
work beyond this tracing of the lode had been done ar
the time of my visit. The lode runs nearly eastand west mag-
netic, showing, where a drift had been begun, a dip at an
angle of about 80° to the southward and a w™ th of three
feet.  The orc consists principally of galena, with copper
pyrites and occasionally some blende. It shows besudes
orcasional stringers of tetrahedrite, which are reported to
yield very high assays. The gangue consists of quartz,
which is present in larger quantities than in the ** Silver
King"” ore. The wall rocks are composed of green
slates or schistose diabases, the strike of which the vem
follows exactly. It holds its width well where esposed,
and appears to be faitly regular in direction and character.
No ore rich cnough to ship under present circumstances
has yot been obtained from this propcni;. which never.
theless promises well, and appears capable of yiclding,
with finc concentration, a large proportion of rich ore.

ITroguois Claim.—Height above lake (at entrance to
drift), 4,190 fect. This claim lies to the south of the run
of the * Silver King " lode, and is supposed to cover a
distinct deposit. ¢ vein here runs about S, 80° E. and
bas been traced by uenching at intervals through the
whole length of the claim, or %0!’ a distance ot about 1,500
feet. The country-rock is a grey, rusty or green-grey
schist, probably a diabase schist, but so much decomposed
in some places that it is difficult to characterize it. A
drift about sixty feet in length had been run in along the
lode at the tine of my visit. The lode is practcally
vertical, with a width in some places of twelve fect of ore
or mineralized rock. It is stated to be not less than six
feet in width in any place where it has been exposed.
The ore somewhat resembles that of  Silver King,” but
contains more galena, and is more diffused through the

nguc and the country-rock where exposed in the work-
ing. It also contains copper and iton pytites, together
with some tetrahedrite, the last mentioned mineral being
the richest in silver. Crystalline quartz, which often
occurs in nearly purc masses of some size, is much more
abundant than in the *“ Silver King ™ wortkings, This is
another very promising deposit, but like the ¢ Dandy,”
yiclds no ore rich enough for present shipment.

The group of claims to which the above description re-
fets, including those of the Hall Brothers, are contiguous,
and are comprised in a comparatively small area on and
near the sources of Give-out Creck. {{cm the discoveries
and work already accomplished arc such as to cansure a
large output of rich, or rich and medium grade, silver
ores, and the combination of the intercsts thus included
within a length of less than a mile from cast to west,
would ?gmpcat to justify the immediate initiation of some
more efficient system of transport to the shore of the lake
than that afforded by the nt trail.  While a waggon
road with moderate grades might, I believe, be con-
structed from Nelson, the cost would be great, and the
1atc date at which snow lics at the considerable altitude
of these claims, as compared with that at which it entirely
disappears from the lower levels, would be a drawback.
The transport of ore down the steep grades of the upper
part of the mountain might be arranged for, however, Ly
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a tramway to a poimt Jower in the \':\llcf' of Give-out

Creck, or an acrial wire tramway might without difficulty | the richest in silver.

be constructed,  Some such means of conveying the ores,
together with the capital necessary for the systematic open-
ing up ofthe depositsand the introduction of machinery for
the fine concentration of the second quality of ore, are the
most pressing needs of this locality. - No very important
further developments need be expected till some such
facilities are available, eacept, indeed, in the case of the
richer portions of the * Sitver King” lode, which may
continue for some time to yield sufficient high grade ore
to pay for its warking on the present comparatively in-
effective system.

Cottonvood Mine.~cight above lake, 2,835 feet.
This is suuated at the etreme cast end of Toad Moun-
tain, on the summit of a spur which lies between the
source of Cottonwood-Smith Creek and a small western
feeder of that stream, A good teail has been construicted
from Nelson 10 this property, which consists of three
claims 5)lnccd end to end on the lengih of the deposit, and
a fourth claim lying alongside. The deposit consists
essentially of a belt of pyritized schists holding gold,
The rocks of the stratified series seen a short distance to
the north of the deposit, and neae their junction with the
granite, are diabases and diabase-schists of the usual kind,
and include diabase porphyrite precisely like that pre-
viowsly deseribed.  In the immediate vicinity of the
metalliferous belt, the rocks are chietly schistose dinbase,
and the belt itself consists of similar rocks, which here
and there include lenticatar areas of massive diabase, to-
gether with some almost nacreons pale-geey and wihatish
schists,  In what I have spoken of as the metalliferous
beltg all these rocks are more or less completely though
iregulardy silicified, and charged with granular jron-
pyrites, with hae and there a little copper-pyrites and
specks of galena.  These pyritized schists are further
seatred v all directions by httle veins and stringers of
quartz, holding the same minerals, but chicfly iron.
pyrites.  “The entire superficial portion of this metallifer-
ous belt of rock has been more or less completely oaidized
10 a depth varying from a conple of feet 10 ten, twenty or
more fee. The decompaosition of the rock is usually so
complete that it may be removed easily with the pick'and
shovel.  Some portions of the litle guartz veins travers.
ing the rocks, present in the decomposed mass an almost
scoriaceous appearance, due to the removal of the iron-
pyrites, and occasionally the whole of the iron-onide pro.
duced in this process, has subsequently been leached out,
leaving porous masses of white quartz. The iron oaide
thus removed has elsewhere been deposited in fissures
and hollows in the form of bog-tron ore.

The metalliferous belt is said to be continuously trace.
able throughout the lengih of the diree claims above
alluded to, and in the vicmity of the present warkings
must have a width of at least 300 feet.  The average dip
of the schists at this place is about 8. 12° E. < 8o’ and
this is prohably followed by the metalliferous zone.  The
assavvalue of the metalliferous material appears to vary con.
siderably, and 1 am not in possession of such informauon
as to he able to state what might be taken as a fair aver-
age.  For the purpose of working the superficially decom-
posed pontions of the deposit, two Huntington wills, with
a capacity of 1232 tons, have been erected, and the neces-
ary houses, ore-shoots, ctc., constructed.  But & small
quantity of the material has, however, as yet been milled,
Should the results prove satisfactory, the quantity of
pyritived material which may cventnally be treated by
concentration and chlorination appears 1o be practically
unlimited, and in consequence of the facility with which
it umay be handled and worked, a_comparatively small
average yickl in gold would be sufficient to justify work
on a large scale.

Umatitla and Unele Som Claims.  Height above lake
(A cabin), 1,250 feet.  These claims are situated on the
cast side of Cottonwood-Smith Creck, about two siles
and a half from Nelson. Together with a third claim
called ““ The Apex,” these are gencrally known as the
* Labeau Mines.™  They occur in an outlier of the dia-
Inse series, the extent of which to the castward was not
ascertained,  The vein apened on the two first-mentioned
claims, Is stated to be continuously traceable for a con.
siderble divtance, and to averageabout two feet in width,
Where T saw this vein, at a point at which a small shaft
ha. been sunk on ity it runs N. 20" W, and is nearly
vertieal, or dipping at an angle of abowt 80° 10 the cast-
ward.  The castern or hanging wall is here formed by a
dyke of grey granite five or more feet in width, The
foat wall is not well defined, the ore blending irrcgularly
with the diabasc rack on that side.  “The vein covered by
the ¢ .'\1;cx " claim is stated to ran nearly east and west,

The character of the ore obtained from this group of
claims differs considerably from that clsewhere seen in the
district.  The quartz gangue is hard and vitrcous and
more or less charged with green chloritic minemls,. The
wealalliferous constituents are finc-grained, and  consist
chicfly of galena and an intimate minure of galena and
bleade.  Tetrahedrite, or some such richly argentifcrous
minzral, probably also occurs in small quantity, irregularly
disseminated.

Torgh Nut Mine.~Thisissituated on the northern slope
of Toad Mountain, at the head of Sandy Creck, and about
two miles in a north-westward direction from the * Silver
King." The vein herc opened appears well defined. It
wns 5. 70° 12, and is nearly vertical, the width of the
ore-bearing part of the vein being, where seen, about four
feet and a-half.  The vein has been exposed at intervals
throughout the length of the claim of 1,500 fect, and is
secn on the summit of the ridge 10 the castward on an ad.
joining claim known as the * Evening Tide.” The ofe
contains galena, with iron. and copper-pyrites, zinc-blende

| and tetrahedrite, the lastenamed mineral being, as usual,

Crystalline quartz is moderately
abundant, but a considerable pact of the gangue is made
up of dolomite and shattered and miineralized rock matter.
The adjacent country-rock consists of green schists of the
usual c{mmctcr. The vein is well situated for working by
means of drifts, as the hillside up which it runs is very
steep and over oo feet in height,  The work done at the
time of my visit, besides surface stripping, included a
drift about 100 feet in length on the vein, and a shaft 30
feet deep, at a distance of 440 feet from the moath of the
drift, and about 160 feet higher on the hill, 'Several other
claims have been taken up in this vicimty, but with the
eaception of the ** Tough Nut,” little or nothing has been
dane toward their development.

Loorman Mine,—This is one of several claims belong:
ing to the Eagle Creek Gold Mining Company, but on
this only has any considerable work of development been
accomplished, — These claims, with several others in
different hands, are sitnated about four miles west of
Nelson, and the point at which most work has been done
is about half a mule south of the main trail from Nelson to
Sproat's Landing, ou the east side of Eagle Creck.  The
deposits of this loaality differ from all those previously
described, in being situnted beyond the area of the steati-
fied rocks, the country-rock here being a dark grey, mica-
syenite of granitic appearance, and referable to the granites
of the second period of irruption, as already noted,  Thus,
as already mentioned, is an interesting point, as showing
that the granitoid rocks may, under certain circumstances,
also proveto be metalliferous.

The lode openced up on the *¢ Poorman Claim” runs
about 8, 60° E., with a northerly dip at an angleof 50 to
60". Itaverages about 18 inches in width, and scems
regular and fairly coustant in this respect.  The gangue
comists of glassy or milky quartz, and contains copper-
and iron-pyrites, distributed throughout in stringers and
small bunches. The gold is contained in these sulphurets,
and the average value in gold, per ton of the ore, 1s stated
at $30. At the date of my visitan adit had been run an
to the vein, intersecting it at a depth of about 95 feet from
the out-crop, and since that time further work has been
dotie, and a ten-stamp mill, with concentratars and other
machinery, has been placed on the ground ready for erece
tion in the spring.

Other Metalliferous Deposits.

Though scarcely recognized as belonging to the Toad
Mountain region proper, the dc‘posils on Eagle Creeh are
really on the nosthiern slope of the mountain-mass thus
named. A few outlying localities in this vicinity and
elsewhere in the district, in which minerals of economic
value are known to accur, may now be alluded to.

Copper Queen. —This name is applied to a discovery
situated on the north side of the Kootante River, about a
mile above the mouth of Forty.nine Creek. 1 was unable
to visit this claim, which is described as an srregular de-
posit of great size.  Specimens received from it, however,
show the ore to consist chietly of massive copper-pyaites.
Though reported to contain a considerable proportion of
silver, specimens of this ore suljected to examination 1n
the laboratory of the Survey proved to contan only 144
ounce of silver to the ton, with traces of gold.

Iron Ore near the Lower Fall. —About half a mile be-
Tow the lower fall of the Rootatie River, on the north
bank, and near the water’s edge, is a remarkable occur-
rence of magnetic iron ore.  The ore 1s found in large,
loose masses, weighing seveml tons, but owing to the
want of goad eaposurcs ats actual relattous to the rocks ad-
jacent could not be ascertained.  The place of its occur-
rence is near, if not on, the line of junction of the granites
with the here highly altered tocks of the stratified series,
It appears to be associated with a dyke about 4o feet in
width, of green-grey augite =porphynite of somewhat
peculiar appearance, which crumbles down casily under
the action of the weather. 1t scems prolable that the
iron are, when in situ may form large, irregular masses
along the borders of this dyke.  The are is finely
granular in texture and genenlly free trom rock matter or
other impurities, but 1 some places contains silicions
kernels, with epidote and brown garnet. A fragment of
the ore comprising one of these kernels, wnd rusty in ap.
pearance, was examined for gold and sitver, Lut proved
to contain neither.

On the north.cast asm of Upper Arrow Lake, ten mining
claims have been taken up, according to the teport of the
Minister of Mincs for British' Columlua,  Gowd specimens
of argentiferons galena ores hiave been broaght from these
claims, which, however, werd not visited by mie, and on
which little work has yct been dons,

Specimens from a quartz vein traversing the asgillite-
schists a short distance north of the mouth of Koos-Ra.
nax Creck, on Upper Artow lake, proved, on asay in
the laboratory of the Survey, to contain ncither gold nor
silver.

Some specimens of a rccn\i:\r vitreous quastz traversing
the gncissic and mica.schist series & the north-west corner
of Rootanic Lake, though showing a little galena, also
proved to contain neither gold nor silver on assay.

The occurrence of tourmaline with some peculiarities in
the appearance of the granites, already sefered to
as bheing characteristic in the vicinity of Fry River,
on Kootanic Lake, led me to collect some of the heavier
matcrials by washing the grave) of the.river in a gold-
an, for the of ascertaining whether any trace of
tin could he found, but this also proved to be quite barren
on analysis.

'

Petroleum Engines in Mines.

Mr. Ao A, Atkinson, in the Journal of the DBritish
Socicty of Mining Students, describes the five honse
power petroleum engine at the New Brancepeth colliesy.
It is placed at a distance of 2,400 yards from the shaft,
aud at a point 165 vertical feet to the dip, It is placed on
a masonry pillar, which also carries the 1ank and other
details. A heavy fly wheel is used, and the explosion
takes place at every sccond stroke.  The cylinder is
cooled by water supplicd by a Y inch pipe. The ignition
spark is supplied by a single bichromate cell. The engine
runs at 140 to 160 revolutions, and works a pump at 20
10 23 strokes per minute, A 6 inch double-acting punp
with a stroke of 18 inches is used, and forces the water for
1,320 yands to a haght of 72 feet above the suction end.
Fifty gallons per minute are delivered when the engine
runs at 170 revolutions.  The eahaust from the engine is
taken a distance of 33 yards from the engine, and issues
at a temperature of 707 . The most complete combus-
tion takes place at higher speeds s when the speed is low
the exhaust contains a large pereentage of carbonic-oxide.
This, however, is largely dituted by a good current of air
which passes through the engine house.  The cost for 10
hours is 10%, 8d., whilst the cost of working the pump
from the tail rope of the haulage system is caleulated at
41135 Inthis time 10 gations of petroleum are used, or
abiout 13 pint per horse power per hour.  Regulations are
given for controlling the wothing of the engine and the
carnage and storing of petroleum. .

Mr. H. . Budgell also gives some notes on the work-
ing of two pctroleum engines underground.  One was
situated near the bottow of the pit, where it had plenty of
air, and gave satisfaction. “The other was at the bottom
of a long dip, where the air supply was imperfect and the
water sometimes gained on the punp, so that it was work-
ing under considerable disadvantages.  The eahaust from
this latter had acted badly on the roof in the return air.
ways.  The first of these pumps deals with 100 gallons
»er minute for 10 hoars, and delivers it to a height of 100
}ccl through 250 yards of piping.  The anthor thun goes
into the question of the work done and the cost, and
shows that the work for the cost is about the same in both
instances,

e e @ et
Coal Separating and Washing Plant,

Detailed illustrations are given in Engincering of a
Laihrig coal-separating and washing plant.  The plant
treats 1,300 tons per day, the output of three pits, and
consists of a dry scparation or coal-washing plant proper,
with means for dispensing wath scttling ponds by treating
the water.  Elevations, plans and sections of the plant are
given. It consisis of (1) a screening plant; (2) the coal-
washing plant proper; 3) plant for handling autonatically
the finest material contained in the water used for the
washing, 1o obviate the necessity for setthng ponds ; and
(4) the Joading plant.  The whole process is designed (o
avoid breakage by rough hamlling of the coal, and 10
make the action as ncarly as possible, automatic.  The
coal is brought in hutches by wire ropes, andas discharged
by tumblers on to vibrating screens with 2 inch yound
holes.  The lump coal passes on to the travelling belts,
which are made of spaced round rods instead of plates.
The drass from these picking belts and from the screens,
is taken by an elevator o the washery.

The machinery in the dry separater house is daven by
a separate eigine, so that loading can go on continucusly.
The dross from the sereens and belts is passed through
revolving trommels, and all sizes above §§ fnch pass to
the jigs.  The intermediate quality from  these  jigs
is crusheed and re treated. The }inc caal under % inch in
size, is treated in pyrzaidal sepating boses and felspar
jige The dinty water is passed down along a trough
against a slowly travelling creeper, which collects and
temores the dint as it settles

—l OO

Economyof an Electric Mining Plant. —After bricfly
describing the Hercules mining machine Mr. C. F. Scott,
in o paper read before the Fuglineers” Society of Watern
Pennsylvania, draws a comparison between hand labor
and machine labar for coal mining.  In machine nuning
the stalls can be made mnch wider, beeause of the great
rapidity of mining, so that_the roof will stand a shorter
time with foewer pillars. The immediate cffect of the

' intredluction of coal-cutting machinery is to reduce the

i

cost 0! umdercutting from 20d, to 5d. per ton of 1% inch
coal in the Penngylvania district.  Taking into account
the other expensey, there is saving of 25%. Another aul-
vantage of machine mining is that perfect pillars arc left
and can e recavered, as thete is no temiptation to wt
them. The reduction of the number of stalls for the same
output, duc to machinery, also causes a great saving in the
timber, the number of roads and the tramways that have
to he kept up.  The saving of coal duc to the introduction®
of machinery, is also very great; this arises from the
small amount of slack and the larﬁcr caal produced iy the
smallcr height and greater depth of undercutting, and
also from the pillass not being cninhed.  An estimaie is
given of the saving in expense by using a plant of seven
machincs, run ten hours a day, and cutting 233 tons. The
cost is £29 118 3d., made up as follows: fucl, gx 7d. 3
wagces, £2 10s 3 deteriomtion of boiler, cngit.w, electrical
apparatus and wire, £1 6<; cost of repmirs, £18d. ;
cost of working, £4 175 3 lnading and Wlasting, £19 8
The indirect saving is cstimated at £2 19s. The coRt of
hand mining 3 438 6s. 81. Thc saving by the use of
wachines is theeefore considerabile in all directions.
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Electrical Mining Machinery.—The Exhibits at the
recent Montreal Electrical Exhibition.

The Fourteenth Convention of the National Electric
Light Association, held in Montreal last month, marks the
beginning of a new era in electrical progress in the
Dominion. Canada has fallen far to the rear of other
countries in the application of electricity to mechanics,
and though dynamos are now being installed almost
daily, still their number is very far from what it should
be. But the Convention has presented to Canadians a
better idea of the great adaptability and economy of this
factor than could have been obtained by years of theoretical
teaching, and the consequence should be an immediate
and greatly increased installation of electrical plants.
The Victoria Rink, where the exhibition was held, was
completely filled with all descriptions of machinery, arc
and incandescent lights, and scientific_instruments shown
by the various great electrical firms ; dynamos and motors
developing from 75 H.P. to }6 H.P.; volt meters, arn-
meters, and delicate instruments used for chronolo%ical
and other purposes in observatories ; and lights of all
kinds and colors everywhere, illuminating every nook and

corner, and rendering the scene one of great bril-
liancy.

One of the principal exhibits in the rink, and the
one certainly of great interest to mining men, was
that of '

THE THOMSON-HOUSTON INTERNATIONAL ELECTRIC
COMPANY,

of Boston, which occupied at least one-fourth of the
spacious floor. Moreover, more fortunate tLan some
others, they had secured power to run their plant,
and all the machinery on view was at one time or
another in operation. This power was obtained
from the Mechanical Building of the McGill Univer-
sity, three-quarters of a mile distant, where a battery
of Babcock and Wilcox boilers supplied steam to a
12Y% x 12 McIntosh and Seymour engine, the two
driving wheels of which belt directly to two 50 H.P.,
500 volt generators of Thomson-Houston manutac-
ture. These generators have both series and shunt
windings, so proportioned as to ensure the delivery of
electric current at a difference of potential of 500
volts at the rink, and the amount of supervision they
require is reduced to a minimum by the self-oiling
boxes and carbon brushes with which the dynamos
are equipped. Six insulated wires—three positive
and three negative—conveyed the current to the hall,
with a loss of about 10%, ; or in other words, delivered
909, of the power given out by the dynamos.

Four electric motors were driven by the power thus
generated and transmitted, of 75, 45, 15 and 10 H.P.
respectively, and all designed to run at a constant
sgeed, regardless of the amount of work required of
them. Except that they were without series winding,
they resembled closely the generating dynamos in
every respect. Each one was supported upon an ad-
justable sliding base, by which the tension of its belt
was adjusted, and these bases were in turn securely
bolted to insulating wooden frames. Each motor was
equipped with self-oiling boxes and radial carbon
brushes.” The largest motor, of a rated output of 75
H.P., drove by direct belt connections a 650 light

alternating current dynamo and its_exciter ; the 45 H.P.
motor operated similarly an excelsior arc light dynamo,
which in turn furnished a curent for 30 arc lamps and one
10 H.P. constant current motor ; the 15 H.P. motor was
belted to a Type D-15 direct current {10 volt dynamo,
which carried 100 16-C.P. incandescent lamps, and the
10 H.P. motor drove the special direct current machine
with its revolving brush device, which operated the elec-
tric rock drill. Each motor was controlled at the switch
board, where were situated a double-pole switch, two
fuse cutouts, a current indicator, and a rheostat for each
motor.

A feature of their exhibit was the tramway truck manu-
factured by the Robinson Radial Car Truck Company,
of Boston. This truck is equipped with two Thomson-
Houston single reduction railway motors of 15 H.P. each.
It is designed Earticularly for electric service, and is so
proportioned that 95% of the entire weight of the truck is
borne by the driving axles, 5% only being supported by
the middle axle. The truck is built altogether of steel,
and has a peculiar feature in the radial action
which gives it its name. The middle axle by a motion

at right angles to the truck, turns the end axles about the

king-pins and places them radial to the curves. Thisis
the distinctive feature of the truck, and it has many ad-
vantages, making the truck particularly suitable for roads
where the traffic is great, where long cars are required,
and where curves and grades are numerous and severe.
The motor is the latest production in electrical railway
apparatus, and is meeting with almost universal applica-
tion upon the electric railway systems of the United
States. It is practically iron-clad, having two internal
pole pieces of ample spread, carrying two field spools,
which nearly surround the armature coils. The magnetic
circuit is completed on the front end of the motor by the
nose-plate, and on the back end by the frame on which
are cast the iron boxes and arms which serve as a support
for the armature shaft bearings. The armature is of
the Gramme-ring type, which is admitted to be superior
to other forms of winding, any coil on this armature
being easily replaced without disturbing its fellows. The
weight of the motors and truck exhibited was 9,6¢c0 lbs.,
and is suitable for lines where the grades do not ex-
ceed 10%.

What most attracted the eyes of mining men was
the Van Depeele Electric Rock Drill, and whenever it
was being operated a crowd very
quickly gathered. This drill is the
invention of Mr. Charles J. Van
Depeele, and is the result of several
years’ study and experiment. The
object sought was to do away with
the many drawbacks and imperfec-
tions of the steam and compressed
air drills, while still retaining their
invaluable properties. The result is
seento be amachine closelyresembling
older forms of rock drills in external
appearance—the onlyadvantage which
is at once apparent being the substitu-
tion of a simple insulated cable for an
expensive and inefficient system of
piping. But the advance is far greater
than this; an iron casing enclosing
three coils of insulated wire replaces
a complicatéd piece of mechanism
with vapor-tight bearings, joints and
valves, which is so liable to breakage
from rough handling that in some
cases even as many as 507 of the
steam or air drills for a mine or
quarry are kept in the repair shop
at all times. A solid iron core, and
a copper shaft to which it is rigidly
attached, form the moving portion of
the machine. There are no commu-
tating devices and no wmake-and-
break of the electric circuit. A
ratchet device in the head of the
machine causes the drill rod to revolve
14 of a revolution at every stroke,
thus ensuring a round, even hole.
The electric drill has a capacity to
bore a hole 1% to 2 inches in
diameter at the rate of something
over 2 inches a minute in very hard
granite. It can bore if necessary to
a depth of 10 or 12 feet, as the power
of the coils is sufficient to raise a very
heavy drill rod. This latter point is
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oneof much importance, and is a_peculiarity of the Van
Depole machive.  The dritl received its current froma
Type D-10 direct current dynamo of the motor type,
fitted with a special mechanism consisting of a third or
rotating brush.  The power absorbed by the drill is only
about 2 H. P, and as the voltage employed is 220, it may
ln: Maced at a very considemable distance from the dynamo
with a comparatively small outlay for copper.

The clectric hoist shown by the Thomson-Houston

Company was also the object of much interest, A
15 H.P. motor is geared directly to the hoisting drum,
making a very compact and semi-portable arrangement of
considerable value in mines either for use at the head of
the shaft or underground.
Another very fine mining exhibit was that displayed by
THE EDISON GENERAL ELECTRIC COMPANY.

Their space occupied ane-half of the cntire hall, and in.

cluded many new appliances. Notable among these
were the various mining apparatus recently developed and
perfected,  The following despatch, sent out hy the

Associated Press indicates the interest manifested in this
new field of clectrical work :

¢ Great interest has been manifested here in the new
Edison clectric mining appliances, exhibited in the Elec-
trical Exposition.

*“The most striking of these is the electric percussion

dsill, which will bore at the rate of three inches per
niinute in the hardest granite. It requires but little
power to operate, and can be worked any distance from
the dynamo to a limit of three miles. The drill is very
simple in construction, having no moving parts except
the plunger, and nothing that will be affected hy
moisture.  This device, it 15 said by expents, will cam.
pletely revolutionize mining work.

““The next in importance is the diamond prospecting
core drill, designed for
locating mineral de-
posits. It will bore
150 feet into the
varth, bringing omt a
specimen of lﬁe min-
cral for the purpose
of determining  its
valte. Some have
likened this drill
to the mythiwal
fdivining  red*
which was sup-
posed to indicate
the lucativn  of
minctals. The
Edison drll cer-
tainly resembles
such an invalu.
able instrument.

‘“Aside from
theseare exhibited
clectric coal drills,
electric hoists,
electric fans and
clectsic  pumps,
showing that Ed-
ison has turned
his attention in
carnest to mining
work, and many
are expectingmar-
vellous results
from this branch
of electricity in
the near future.”

Herewith s
shown a view of
these truly re-
markable drills,
taken from a pho-
tograph made at
Denver, Col.

A lpqim of es.

al interest to
gﬁadians is the
fact that all the
apparatus in the
immense Edison
exhibit was made
on Canadian soil
and by Canadian
workmen,

The Edison
General Electric Com.
pany have recently
completed their new factory at Peterborough, Ont., enab-
ling them to supply the Canadian market with great
prompiness.

et @ e e
‘The Sources of Petroleum.

Ina lengthy paper on the sources of petroleum and
natural gas, Mr. W. Topley gives a general survey of the
geological conditions under which they occur in various
parts of the world, and enumerates the conclusions to
which geologists ,of the United States have been led as
regards the vast areas with which they deal. . Two theonies
of the onigin of petroleum have been advanced.  The first
ascribes it to a purely chemical origin, and is drawn
chicfly from the data of the Russian fields ; the second s
the organic theory of distillation from orgamic remains,
and explains best the facts over the greater part of North
America.  The great pressure of gas and petroleum does
not prove its deep-scated origin, but arises from the form
of the <tratification in the American ficlds. In Canada
and the United States the petroleum is usually found in
anticlinals or interruptions to the dip in porous beds, such
as sandstones and limestones. At the outcrop of these
rocke the petroleum has disappeared, and its place s
taken by water, which by its hydrostatic pressute causes
the petroleum or gas to risc in the wells,  This 1s readily
seen in Indiana, according to Professor WV, J. McCree,
in the Cincinnati Arch, which is practically a dome some
fifiy miles acrass.  Dr. T. Stesry Hunt, too, has shown
that oil was produced in beds ncar where it is found ;
that their perosity accounts for the stores in them, and
that petrolcum and gas mainly occur along anticlinal lines.
When the strata are much disturbed, large stores of oil or
gras are not likely to be found. :

There is no uniformity in the geological ages of the
strata which yicld petroleum.  Even in North America,
the age ranges from lower silurian to tertiary; both gas
and o1l also occur in the drifts.

Rocks of sccondary age, however, with the exception of .«
the cretaceous, are not oil-bearing in North America.  In
Europe, only small quantities cccur in palvozoic rocks.
In Holland, the range is from trias to cretaceous. In
Eastern Europe it is mainly tentiary, and wholly so in the
Caucasus.

In other parts of the world the petrolcum-bearing beds
arc, o far as is known, rarcly of older date than upper
sccondary. Volcanic rocks occasionally contain petroleum,
but there is good teason to Uelicve that these cases are
gencrally imptcgmlions into porous rescrvoirs of volcanic
rocks from ncighbouring sedimentary strata.

The author then proceeds to deal at Jength with the oit
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and gas deposits of the United States, Canada and the
Caucasus.  Besides these countries, the following are
mentioned as producers, and are more or less briefly
described :  Mexico, Venczuela, ‘Trinidad, Columing,
Peru, Argentine Republic, Egypt, Algeria, the Carpa-
thians, Germany, Italy, France, Spain, India, Burmah,
j:\pan, China, and New Zealand,  As regards the United
Kingdom, the author gives particulars of the various
instances in which gas or oil has been found in small
quantitics.  The production of petroleum in Derbyshire,
in the three years, 1886 to 1889, was 43, 66 and 3? tons
respectively, In spite of the frequent occurrence of brne
m burings, and the presence of fussiliferons strata, but
very little oil has Leen
found up to the present.
This may be due  ta
the  frequaa wikdings
and cuntotuons of the
paleuzate rocks, se that
valaule  matters  haw
had  overy  chame ol
scapung, though e
wist these ruths are
mst hikely 1o cumaim
wil In many cases the
brine may have replaced
the cscaped wl. The
Suls Wealilen boring an
Sussey was favourably
placed fur Jdiscorering
petrolenmy,  but  nune
was fuund.

With rcg.\rd tu the
duration of the sup-
ply, the ™ author states
that the secemt dimi-
nution in the American
supply is due ta the
restrictions imposed.

If the records of each
field be examined sepa-
rately it is scen that
the production has ra-
pidly developed, and
then slowly declined,
in some cases to zcro.

The increased pro-
ductiun 15 due v the
discovery and develop-
ment of new productive
areas.  This is especi-
ally the case with dis-
tricts of high pressure
gas or oil, whereas low
pressure  fields  have
longer lines. The chief
<exception to this rapid
exhaustion of high
pressure areas is Baku;

same hours, but not with the same energy and vigor
as in shallow pits. No water is met with, and not more
gas than in other mines. The quality of the coal is
as good as, if not superior to, that of coal found at less
depths.  The author makes a number of suggestions
for working deep mines. He is of opinion that coal ought
to be won without greater loss than in the past 3 and he
believes that coal will be worked at as great depths as
it can be proved to exist. .
— el e

In the construction of the new 1ron bridge over the
River Weirchsel, Germany, igaot metat will be used. There
will be five spans of 325 feet, and thirteen of 203 feet.

but even here here
are said by some to
be signs of exhaustion.

The history of all high pressure wells is sub-
stantially the same; first, an cnormous supply,
and then signs of brine, followed by an in-
creasing quantity, which finally spoils the well.
To yicld brine, with only a small proportion
of oil, is the final stage of almost all high
pressure wells, It is true that a small sup-
ply of oil with much brine may continue for
several years.

Such wells may pay in Germany, where
there is a protective duty on imported petro-
leum, but they are at present worthless in
highly productive arcas. The time may, how-
<ever, come when even the American oil men
will return to their now deserted *f poals,” and
be content with the small production of old
wells, now shut down and abandoncd.

The comparative permancence of low pressure
arcas is a_hopeful sign for the future of petro?
leum. What is most wanted is 2 steady pro-
<luction, not subject to cnormous variations in
quantity, and consequently in price.

—

Mining at Great Depths.—Tlic question
of working coal at depths from 2,000 to 4,000
fect was investigated by the Royal Cominicsion
of 1869, but since then, according to Mr.
W. E. Garforth, some three thousand million
tonsof coal have been raised, and the depth of
workings have been increased from 2,376 fect
up to 3,120 fect. Discoveries in connection
with collicry appliances, especially in clectrical
work and increased knowledge in methads of
working coal, have produced a feeling that coal
may be worked at much greater depths than
at present. At the same time there are many
difacultics in the way. At Ashton Moss
Colliery the increasc of temperature is onc
degree for every 75 fect, but there arc rcasons
for belicving that the increase has a diminish.
ing ratio. _1In the six-foot scan in this collicry,
at 2 depth of 3,120 feet, the temperature is
87° F., and the air in the roadway and at the
face is dry and not surcharged with moisture,
as has been predicted.  The men wortk for the

Mining Taxes in Michigan.

Iron mining companics will be particularly interested in
the work of the Michigan State Board of Equalization,
just brought to a close.  The valuation of the state was
cqualized at $1,230,000,¢00, an increase of $184,550,000
over its value as cqualized five years ago.  This increase
includes $75,000,000 worth of mining property which will
this year be subjected o direct taxation for state purposes
for the first time.  After having adjusted the difticultics
which they deemed existed between the valuation of the
several counties, as equalized by the boards of supervisers,
the state board added 15 per cent. to cover the material

rowth of the state during the last half decade.  The
oks of the Auditor General’s Office show that the
specific taxds received from mines for the past five years

averaged $80,000 per year, amd this amount the mining
counties, as equalized, will pay in direct taxes. It was

I also ascertained by the board that the non-producing

mines, valued at $10,000,000, paid nothing in state taxes
under the old law  These will now pay their propurtion
of the state tax, being directly assessed therefor, on the
same value at which they were assessed fur local pur
poses. - Cleveland Iron Tyade Revieio.
———— —
Storage of Petroleum. —Mr. W. T, IL. Carrington,
~in a paper read before the Institution of Civil Engincers,
March 24, 1891, describes the appliances necessary for
dealing with petroleum in bulk and the methods of usm
them. The mains forming the pipe lines are from 6 to
inches in diameter, and are usually of wrought iron. A
flexible tube of canvas or other material is used for mak-
ing conncction with the steamer. The petroleum is
passsed through a dirt tank into the storage tanks by
pipes entering at the sides or bottlom.  The suction and
delivery pipes should preferably be kept independent.
The author deals with the size of the tanks and their con-
struction, special attention being given to the foundation.
In hot climates the top of the tank is covered with water.
The bottom of the tank should be placed so that it can be
inspected.  Petroleum can be withdrawn from the tanks
by gravity, or by power when it is barrelled. A descrip-
tion of the method of barrelling is also given,

i

New Bar Mill. —A new bar mill has recently been
erected at the Milwaukee works of the Illinois Steel Com-
K:my. It has a g inch train, consisting of five stands of

ousings. Three scts of rolls are three high; there is one
set of oval rolls, and one of finishing rolls. The three-
high sets are miade with closed tops, having Lrass centre-
screw box, steel screws and bronze journal bearings. The
oval and finishing sets have open tops with spring carriers
for the upper roll, thus doing away with liners when
rolling different thicknesses of flats, the spring bringing
the upper roll into proper position when the holts are
slackened. The pinions of the train are also open tops,

with Hunter’s sclf-oiling bearings. A Smythe-Laughlin
regencrative furnace is used, 14 feet in length from hridge
to bridge, and 7 feet from wall to wall, witk four doors.
—/ron slge.

[
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Mhimum First Cost of Plant and Maximum
Economy of Operation in the Electrical
ransmission of Power.

(v K. Warn Lronarn, New York.)

A great deal has been, and is being written and said
about the condition governing the minimum first cost of a
plant for the transmission of power by clecteicity, and
also about the conditions governing the maximum economy
of aperation of such a plant, and some radical errors and
false deductions have been made by those who are con-
sidered authorities ugon this subject, so that it is not sur-
prising that 2 somewhat crroneous idea at present existsin
the mind of the electrical public upon this question.

As a rule, the theoties and deductions developed by the
various })apers on this subject have given as a conclusion
cerlain formuke and laws the application of which is prac-
tically impossible because of the necessity of using factors,
the determination of the value of which is fully as great,
if not greater, a [})lxoblem than that, the solution of which
is attempted,  The result of this has been that vital errors
in some of the most noteworthy papers on this subject
have remained unnoticed by most readers, and even if
others besides the writer have been familiar with these
errors, they have probably felt as he did, that no good
purpose would be served by calling attention to them, as
no practical application seemed to have been attempted
of these formule or laws.

The recent publication, however, of a comPi!ation en-
titled, *¢ Electrical Transmission Hand-Book,” by F. B.
Badt, makes it appear of importance to call attention to
the serious errors contained therein, for Mr. Badt not
only publishes all the original errors of the authorities he

uotes, but he proceeds to carry the erroneous deductions
urther and to give and solve practical problems in a
manner such that the reader cannot but receive a clear
and definite, although entirely incorrect understanding of
tbe subject.  Furthermore, some of the formukx published
by Mr. Badt, and for which the present writer 1s respon-
sible, have been interpreted by means of erroneous laws
laid down by Mr. F. J. Sprague, and consequently an en-
tirely false meaning has been given to formulxe which,
when properli interpreted, are entirely correct. In order
to point out the crrors mentioned in as clear 2 manner as
possible, I shall first treat the subject generally and deduce
the correct laws, and then point out the inconsistencies
and inaccuracies of the conclusions, formule and laws
given by Mr. Sprague and Mr. Badt.

Under date of Avgust 16, 1886, the writer published a
general formula for the determination of the size of con-
ductors which should supply devices arranged in multiple
arc, the form of which was as follows :—

K. W. x D x 21,400
V(E~-V) (1)
in which M =Circular millage of conductor.
K. w. = Kilo watts at terminals of translating device.
D=Distance of transmission in feet.
E=E. M. F. at generator brushes,
V' =Volts lost in transmission,

M=

For the sake of explicitness 1 will indicate the deriva.
ti» of the formule,

Res. of 1 ool cir. mil of commercial cop-
L S =10.7 ohms.
Res. of 2 D feet of conductor of 1 cir.
Ml o eiiieeiiieiiteiesreaaans =21.4D
Res. of 2 D feet of conductor of M cir. 21.4D
mil..... feresetestantitsoannonnans =

M
V(E-V)

21.4 D. v v
Now R=—= =
R C 1,000 K. W. 1,000K.W.

E-V
21.4 D x 1,000 K. W,

V(E-V)
K. w. x Dx 21,400
V(E-V)

Weight of 1 fi. cir. mil of copper=.000003027 1b.
- Calling T the weight of conductor in lbs, and allow-
ing 3 per cent. for sag, etc.

M=

()

DIxK. W,
T V(E-V)x7.5 @
Calling B the cost of conductor in dollars, we have,
with copper at L cents per pound.,
DIxx. w.x L
750V (E-V) T (3)
.~ The cost of the conductor per X. w. at motor
brushes is:
B D*L
X.W. 750 V(E-V) {4)

Calling G the cost i‘{ dynamo electric mzclunexy per

K. W. at brushes and , the cost of generator per K. w,
- KW
at motor brushes, we have
A 100 G
K.W. 100-P (s)

R IR RN ey L
A d e gl UMY B AR -

where Paxthe percentage of loss in the conductor ; this
may also be expressed as follows :
Cost of gencrator per K. W. at motor brushes,

A GE

= E-V {6)

R.w.

The cost of the generator and of the bare copper for
the conductors are the only two clements of the cost of a
power transmission plant which it is necessary to consider
n the determination of the condition of Migimum First
Cost of Plant, for the other factors of the cost of the plant,
such as the development of the motive power, the labor of
crecting the line, etc., are not proportionate to the power
delivered, and hence should not be considered in the
determination of the mimnwim conditions.

With any given initial £. M. F. and distance, it is evi-
dent that l%e more volts we lose in the transmission, the
less will be the cost of the conductor ; but at the same
time the cost of the generator per unt of power trans-
mitted will be increased because of the additional
generator capacity required to take care of the increased
amount of energy lost in the conductors,

Hence it is evident that for any given initial 2. M. ¥. and
distance there must be some | particular loss in the
conductor which will make the,combined cost of the
generator and conductor a minimum.  We can determine
the minimum value by placing the first differential of the
expression indicating the sum of the costs of the generator
and the conductor equal to zero,

From (4) and (6) we have, cost of generator plus cost of

conductor.
A+B GE D*L
T e — +
E-V 750 V(E-V) (7)

K.W.
Placing the first differential=0 we have :
GE 750D2L(E-2V)

- =0,
(E-V)?  750% VI (E-V) @
From which we get,
750G EV?
D2= ——
L(E~2V) {9)

This last equation expresses the relation existing under
the conditions of Minimum First.Cost of generator and
conductor, and consequently of the entire plant.

E 100
Since [P
E-2V 100-2P {10)
we have from {9) and {10)
75,000 G V2
—-(L 100 - 2P) (11)
Bm
Calling —-—, the cost of conductor in dollars per
K.W.

K. W. at motor brushes under conditions of minimum first
cost of plant, we have from (4) and (11)

Bm GEV
rw. (E-V)(E-2V) {12)
100G P
and
(100~ P} (100-2 P} (13)

Am
Calling —— the cost of generator in dollars per
K.w,
K. W. at motor brushes under conditions of minimum first
cost of plant, we have from (6) and (9)

Am D!L(E-2V)
K.w. 750 V2 (E—V)and (14)

D* L (100—2P)
750V (100—P) (15)

When the cost of dynamo is §33 K. W at brushes
and copper is 20 cents per 1b., that 1s, when G=33 and
L=20, we have, from (11),

t ]
D,=23—7—7i°—v—

100—21 (16)
m
—-—x750 V(E—-V)
K.W,
From (3) wehave D¥= ——.
(1)

With any fixed initial E. M. F. and a ogtain percentage

m
of loss, we can get by (13) the value of ——, the cost of
' K. W,
the conductor under conditions of minimum cost; and
knowing the cost of the conductor, we can by (17) get the
value of D.  Thus for any initial voltage and percenhtﬁ:
of loss we can determine the cost of conductor and
distamce of transmission which_corresponds to the mini-
mum_ first cost of plant. determining such values at
10, 12%, 15, 20, 2§, 30,° 40 per cent., we are able to
plot lines-of minimuni first cost as given by the ac-
companying CHART 1. - . o
By the use of CHART £ we can_quickly determine the
gerceuugeot‘ loss necessary for any initial ®. M. # and
istance in order that the cost of plant shall be minimum;
and we also leam at the same time the corresponding cost
of the generator and of the couductor.

N . VL
Fa TR R A A PPt

Thus, if we have an initial &, M. ¥, of 3,000 volts and
a distance of 50,000 feet, we must in order to sccure the
minimum first cost of plant, operate with a loss of 30 per
cent. and in such case the cost of generator=s$47.15, and
cost of conductor=$35.35, per K. W, at motor brushes; so-
that adding the cost of wotor, $33 per K. w., we lave
total cost of gencrator, conductor and motor $115.50,
(Lxample 1.)

Similarly, if we have a distance of 30,000 feet and
3,300 volts initial E. M. F. we must operate at 20 per
cent. loss, and the total cost of the generator, conductor
and motor will be $88.00. (Exmnp‘li 2.)

Now, it by no means follows, because we are workmg
with the minimum first cost of plant for a certain voltage
and distance, that we are working at the highest economy,
for, evidently, it is possible that if we work with a less
percentage of loss in the case cited in Example 1,
although our investment Le increased thereby, the interest
and deprociation on this increase of investment may be
much less than the saving we would effect, due to the re-
duction of the loss of energy in the conductors. In other
words, we must consider the variation ir the interest and
depreciation upon the investinent, as well as the variation
in the value of the energy wasted in the conductors, and
must make the sum of the interest and depreciation on
investments plus the value of the energy wasted in the
conductor, a2 minimum, in order to operate at the maxi-
mum economy.

The interest on the investment can be definitely deter-
mined, but the value of the energy wasted it is very
difficult to determine before the installation is made, for
the reason that it is usually impossible to ascertain exactly
how much of our total power will be transmitted in the
future, as this is usually ependent upon an unknown de-
mand. In addition to this, the value per k. w. of the
rowcr wasted will frequently be ahnost nolhingb in the
reginning, when a large water power is available and
there is a demand for but 2 small portion of it, but later
the value per K. W. of the energy wasted would probably
be much greater.

Thus, while we can determine with absolme accuracy
the Minimum First Cost, the question of the Most
Economical First Cost is a question almost entirely for
the investor to decide. We should beable to tell him not
only the minimum first cost and its correspouding percent-
age of loss, but also the cost corresponding to any other
loss than that demanded for the minimum cost.

In order to accomplish this I have designed CHART 2,
which gives not only the cost of plant and necessary per-
centage of loss for any case, of initial E. M. ¥, and distance
under the conditions of Minimum First Cost, but it also
gives the cost of plant for the given initial E. M. ¥. and
distance with any other percentage of loss.

Thus if, as in Example 1, the distance is 50,000 feet
and the initial E. M. F. 3,000 volts, we find, by examining
the curve in which the initial £. M. F. equals 60 volts per
1,000 feet, that the minimum first cost of plant will be
realized when we operate at 30 per cent. lossand that the
corresponding cost of generator and conductor is $82. 50,
making the total cost of the generator, conductor and
wotor $115.50.

We also learn that if, with the same initial B, M. F. and
distance, we aperate at various losses, the cost of generator
and conductor varies as follows :—

30 per cent. 10SS. cevaerrocsonanaonans $ 82.50
2 ¢ I T T T U T T P P 83.20
215) o e tereeananas cees 8;.20
15 ¢ % e veererecans . 90.60
10 B retesessrace seesa.s 11G.00

If now we have & superabundance of water power and
are transmitting but a small fraction of it and the value
of the energy wasted is consequently negligible, we would
do better to operate at 30 per cent. loss and reduce our
investment to & minimum. But if our power be limited
and valuable so that the value of the energy wasted be-
comes an important consideration, we must then, for the
highest economy, operate at such 2 loss in conductors
that, althou‘ih the cost of plant may not be 2 minimum,
the sum of the interest and depreciation on such cost, plus
the value of the en wasted will be & minimum, It
will be evident that when such sum is a minimum we
will be operating at the highest economy. To determine
this minimum let us call I the rate of interest and depreci-
ation on the investment, expressing I in !pu cent. U
ic the value of 2 K. W. at the brushes of the motor, used
as it will be used in practice. Then from (7) we have:

Int. and depreciat'’n

on capital invested I1{GE DL
ingeneratorandcon p==—- +
ductor per K. w.at§ 100\ E—V 750V(E-V)J (18)

motor brushes. ...

The value.per X. W. at motor brushes of the energy
wasted in the conductor per'annum will be y

vu

E-~-V (19)

The sum of (18)+(19) is that portion of the cost of
operating subject to variation by a variation in the loss in
tl{e line, and to Jeam when this is & minimum we will
place the first differential of

: (18)+{19)=0. :
Doing this, we find that the equation expressing the

condition of Minimum Operating nses, or, in other
words, Maximum Economy of Opeu&fn, is )
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750 E V{1 G +100 U)

——— et = ——

Dt =
L I(E—2V) (20)
.l"mm this, calling By the cust of cunductor under con-
ditions of maximum economy, we ind
EViUG+100U)
(E—=V)(E—2\) (21)
and calbiug Ace the cost of generator under conditions of
maximun economy, we find,

latter curves is combined with each of the former, giving
as a result the operating cost under six different conditions
and indicating the maximum cconomy in each case, and
also the variation in the expense due to any deviation
from the loss corresponding to the maximum cconotny.
Example 3. For instance, suppose a transmission of
30,000 feet with 3,000 volts initial &. M. F., and suppose
we value interest and depreciation at 1§ per cent. per
annum.  Also, suppose our power to have a value at first
of $5 per K. W. at generator brushes, By CHARTS 2and
3 we find that the maximum economy will be realized when

per cent. . The company who installed this plant even
now consides it satisfactory ; yet we see from CHART 2,
by exanunming the curve of 44 volts per 1,000 feet, that
with exactly the same cost of generator and conductor
they could imve operated at 22 per cent. loss instead of 50
per cent., making a net gain in the power delivered of 56
per cent., or they might have made a saving in their in-
vestment of $10 per kilo-watt delivered by conductor withy
an increase in power of 30 per cent., had they worked
35 per cent. loss in conductor, which is that required for
minimum first cost.

P L(E—2\) 100 E U we operate at 17 per cent. loss, although the winimum The following examples will serve to give a clear 3
Ac - first cost of plant alone would be realized when we operate | of the use of these curves:
750 V2 (E—=V) [ (E-V) (22) | at 21.47 per cent, Lxample 4. - Suppose a proposed transmission of
Cuarr No. 1,
TRANSMISSION OF POWER.
BY H. \WARD LEONARD.
Showing Minimwm First Cost of Plant, under Varying Distances and Initial E. M. ¥.’s.
D =Distance of transmission in feet. Under conditions of minimum first cost of plant and when
E = Initial E. M. 1 G =$33.00 and L=20 cents.
V= Volts lost in transmission. 123,750 V?
G =Cost of dynamos per K. w. at brushes, g = e .
L =Cost of bare copper in cents, per b, 100—-2P
Am Am  D? L(E—=2V) D? L (100~20)
mmv—2z Cost of generator per K. W. at motor brushes under con. ——— =
KW, ditions of minimum first cost. K.wW. 750 V3 (E—V) 750 V? (1000}
B B GEYV 100G P
—.—=Cost of conductor per K. W. at motor brushes under con- ——— - —=
- Ko\, ditions of minimum first cost. Kow., (E=V)(E—2V) (100-P) (100--2P)
10w
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From this relation we can plot curves which will cnable
us to quickly determine the conditions of maximum
cronomy in practice. A set of such curves is shown in
CHART 3.

CHART 3 is designed for transmission in which 100
volts are allowed per 1,000 fect of transmission. Two
sets of curves are plotted, one marked X, assuming the
combined interest and depreciation to be 30 per cent. per
annum, znd the other sct assuming 15 per cent. for these
iems,

The value of the energy wasted is also plotted when
the value of the eneigy is $5, $10 and $20 respectivcly,
per kilo-watt at motor brushes; and then cacgcof these

0,000 40,000 50,000 0,000

DISTANCE OF TRANSMISSION IN FEET

If later on in this same plant the increasing scarcity of
power makes its value $20, instead of $5, per K. W. we
find that we must arrange our plant as we increase it, so
that the loss shall be 1134 per cent. since by CHART 3 we
find we will then be operating at the maximum cconomy.

It will be scen that by the use of these formulxe and
their resultant curves any problem in the transmission of
power can be readily and accurately determined.  The
valuc of these curves will be evident, when attention is
called to the fact that there is in usc in this country a
plant put in by one of the leading companies, in which
the equivalent of the following conditions prevail . Initiale,
M.F. 2,200 volts; distance 50,000 feet ; loss in conductor 50

0,00 80,000 %,000 100,000

Koo Jugr., N. X.

30,000 feet, and that 6,000 volts-is the highest voltage we
have dynamos for; that is, 200 volts per 1,000 fect. By
CHART 1 we learn that for minimum first cost we must
lose 124 per cent. in conductor, that the cost of bare
copper conductor will be $6.28 per K. W., that of the
generator $37.72; total cost of generator, conductor and
motor $77.

Example 5. 1 we have but 3,000 volts available for
the initial E. M. F., we must for the minimum first cost
lose 2134 per cent.  The cost of conductor will be $15.81,
that of generator, $42.02; and that of generator,
conductor and motor, $90.83.

ZExample 6. 1f, instead of 1234 per cent, loas, we *vish

R
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to lese dess, we £nd from CHART 2 that the cost of such
genaator and conductor will ke as follows: 6,000 volts
and § per cent., $50; 6,0co volts 10 per cent., $43.25.
Knowing the value of the power and the rate of interest
and depreciation, we can determine which loss to operate
at. It will be noticed that with 6,0c0 volts, we s{muld,
under no circumstances, lose more than 12% per cent. in
the conductor, as with greater Josses not only l‘lc waste of
energy increases, but also the cost of plant.

that the cost of generator and conductor must be $35 per
K. W. invested in the best possible way, By CHART 2 we
find that with 130 volts per 1,000 feet, that is, 3,300 volts
initial 8. M. ¥,, our loss will be exactly 20 per cent. and
the cost exactly $55.  Also, that with 7,620 volts initial
we need only lose 10 per cent., and still the cost will be
only $41; and by using 3,750 volts and t1 per cent. the
cost will still be but $5}s]; also by using 6,000 volts initial
and 3% per cent, loss the cost would be only $55.

loss to be fixed, and we want to find the maximum pos-
sible distance of transmission.

Example 9. Suppose investment, in gencrator and
conductor fixed at $60; initial volts, 2,400 ; percentage
of loss, 15 per cent.  We find that the maximum distance
corresponding is 24,000 feet.

Let us now briefly examine the formuke and laws which
have been referred to by Mr. Badt in his ¢ Electric
Transmission Hand-Book.”  Mr. Badt quotes freely from

Cuart No. 2 '
TRANSMISSION OF POWER.

BY Il. WARD LEONARD.

Showing Minimum First Cost of Plant for any Distance and Initial E. M. Voqwith Corresponding
Necessary Loss in Conduwctor, and also Showing Variulion in Swel Cost Ocensioned

by Losses other than those Necessary for Minincwm kirst Cost.

D =Distance of transmission in feet. Cost (in dullars) of hare copper conductor DI,
S = Initial ¥. M. ¥, per K. W, at motor brashes [
V' =Volts lost in transmission. . {general case). 750 V (E—=V)
G =Cost of dynamos per K. W, at brushes. Under conditions of minimum first cost of plant and when
1. =Cost of hare copper in cents per 1b, G=%$33.00 and L=20 cents,
Am 123,750 V?
—-—= Cost of generator per K. W, at motor brushes under con- D?* =—8 N
K.W. ditions of minimum first cost, 100--21
Am D? L(E—2V) D? L (100-—20)
Bm R.w. 750V {E=V) 750 V? (100—P)
~—-—=Cost of conductor per K. W. at motor brushes under con- Bm GEYV 100G P
K. W, ditions of minimumn first cost. = =
. K.w. (E=V)(E—2V) (100—P) (100—20)
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WOTOR  COWNNED.

There are four factors in a transmission plant—the dis-
tance, the initial E. M. ¥., the percentage of loss, and the
cost of plant, and knowing any thrce we can by CHART 2
get the fourth,  We have already considered the case of
fixed distance, initial 8. M. F. and per cent, of loss,

Suppose now, distance, loss and cost be fixed and we
want to determine initial E, M. F. necessary.

Example 7. Suppose the distance as before 30,700
feet, and that the loss must not exceed 20 per cent., an

The next case will be where_distance, initial £, . F.
and capital to be invested are fixed, and we wish to deter-
mine the percentage of loss necessary.

Example 8. Suppose distance 30,000 feet; initial
E. M. F. 1,800 volts; capital to be invested, $100 per
K. W. for gencrator and conductor. Having 60 volts per
1,000 feet available, we find that we must ope-ate at 14
per cent. loss.

Now suppose investment, initial volts and permissible

a paper by Mr. F. J. Sprague, read before the Franklin
Institute, which was printed in the Jourmal of the Franke
lin Institute for April, 1889. By careful examination of
the paper it will be found that, after having assumed the
value of the X. M. F. at the motor brushes and the
distance also being fixed, the error is made afterward of
considering the results obtained as applicable to cases in
which these values are variable. Hence it is not surpris-
ing that we find Mr. Sprague saying: ““That is with
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fiz:d conditions of cost and efficiency of apparatus the
n. aber of volts fall, toget the minimum cost, is a function
of the distance alone and is independent ot the E. M. F.
at the motor, a somewhat startling conclusion.”

In the light of what we have already seen, it will be
evident that this statement is entirely incorrect. To make
this more clear (Example 10), suppose that with the same
distance as in Example 1, that 1s, 50,000 feet, and the
same efficiency of apparatus, that is 30 per cent. loss in
conductor, we use the initial E. M. F. of 6,000 instead of
3,000, and consequently have an E. M. F. at the motor of

means follows that if we fix the distance and percentage
of loss there is a definite initial E. M. ¥. which corresponds
to a minimum first cost of plant ; for evidently, the higher
we make the initial E. M. F., meantime keeping the per-

plant, and there is no minimum value under these condi-
tions.

Following out the same error, Mr. Sprague also lays
down the following incorrect law: ** With any fixed
couple and commercial efficiency the cost of the wire
should bear a definite and fixed ratio to the cost of the

centage of loss constant, the more we reduce the cost of

some of these surprising conclusions, saying: At the
same time it seems somewhat startling that for the mini-
mum cost of the installation under given conditions as
mentioned before (z. e., fixed cost and efficiency o.
apparatus), the volts lost in the conductor are depender.t.
upon the distance alone.”

It seems almost impossible that such a statement =s
this could be seriously made by an electrical engineer o
practical experience, yet we find Mr. DBadt givin

examples and tables in which it is surprising that he did
not see the absurdity of this statement.  For instance, on

Cuart No. 3.
TRANSMISSION OF POWER.

BY H. WARD LEONARD.

Showing Maximum Economy of Operation when 100 Volts per 1,000 Feet are Used, and when Interest
and Depreciation on Plant is 10 per cent. and 15 per cent., and when Valwe of Power
at Generator Brushes is $5.00, $10.00 and $20 per K. W. respectively.

D =Distance of transmission in feet.
E =Initial E. M. F.
V = Volts lost in transmission.

Ae=Cost of generator per K. W. at motor brushes under conditions
of maximum economy of operation.

Be = Cost of conductor per K. W. at motor brushes under conditions
of maximum economy of operation.

L = Cost of bare copper in cents per lb.

G =Cost of dynamo per K. w. at brushes.
I =Interest and depreciation on cost of generator and conductor
per K. w. at motor brushes.

U ==Value of 1 K. W. per annum at brushes of motor as used.

750 E V2 (I G +100 U)

D?=—0o ——
LI (E—2V)

E V(I G+100 U)
Be= _—_—

[ (E—V) (E—2V)

D? L (E—2V) 100E U
Ae= -

750 V2(E—V) I (E—V)
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DOLLARS OF ! TEREST AND DEFRECIATION ON PLANT WHEN INITIAL E.M.F. 1S 100 VOLTS PER 1000 FEET,

cording to Mr. Sprague, the ‘“ minimum cost of plant is a
function of the distance alone and is independent of the
K. M. F. used at the motor ; ” yet it will be evident that
in Example 70 the cost of the conductor is only ¥ of that
in Example r, and the cost of the generator is the same ;
hence the total cost is much reduced. In other words,
while, if we fix the initial E. M. F. and distance, there is
a definite loss in conductor at which we must operate in
order to have a minimum first cost of plant, it by no

just seen regarding the preceding law, that this one is
equally as incorrect and formule (13) and (15) clearly in-
dicate the impossibility of either of them being correct.
In his paper Mr. Sprague gives several tables based upon
these laws, and since this same error is maintained
throughout, his results are entirely incorrect.

Mr. Badt has not only followed Mr. Sprague blindly,
but has gone much further and ha&finally brought up with
such remarkable results, that we find him, after stating
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4,200 volts, instead of 2,100 volts as before. Now, ac- | generating plant.” It will be evident from what we have

page 28 he gives ‘“ Example 1. Distance, including § per
cent. for sag, 7,000 feet ; E. M. F. at motor terminals,
500 volts. What must be the loss in the wire and E.M.F.
of generator for minimum cost of plant >

Mr. Badt, by the aid of Mr. Sprague’s laws, with his
own additions, concludes that he must have 20 per cent.
loss in conductor ; hence 625 volts at the generator.
Since the E. M. F. at the motor is fixed, is it not evident
that the higher the initial E. M. ¥. and the less the per-
centage of loss in the line, the less will be the cost of:
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plant? In other words, if the cost be a certain amount
at 20 pet cent. luss in conductor with 625 volts initial,
would it not be less with 10,000 volts initial and t,000
volts loss in conductor or 10 per cent ?

Similarly, ** Example 2. Distance (including § per
cent, for sag) 50,000 feet 3 we want to obtain at least 5§

er cent, eficiency (from geneeating pulley to niotor shaft),

Vaat is the voltage to be employed at motor and
gencrator for ninimum cost of plant 2"

Mr. Badt finds that the B, M. ¥. generated must be
2,741 and that of the motor 1,850, with a loss in con-
ductor of 32.5 per cent.  Is it not evident that by using
5,482 volts at generator and 3,700 at motor the cost of
generator is the same and the cost of conductor only Y
what it was, and that there is no limit to the possible re-
dulclio;x in cost of the conductor; and hence no minimum
value

Mr. Badt, following the law that, ** the number of volts
to get the minimum cost of plant is a function of the
distance alone,” finds that for every 1,000 feet we must
fose 17.5 volts and with fixed cost ‘and efficiency of ap-
paratus no other factors need be considered. This, cers
tainly has the beauty of simplicity, and the tables built
upon this conclusion leave little tobe desired 1 that direc-
tion; but the transmitter of power who follows these
tables will pay heavily for his faith in them.

Another law V(l‘uﬁ:h Mr. Badt deduces after making the

assumption that —-, the relation of distance to volts drop

for a minimum cost of plant, is a eonstant,” appeats on
page 37, and is as follows :  *¢ For minimum cost of plant
the total wecight of the conductor per horse power
delivered by the motor shaft remains the same at a certain
percentage of loss in the conductor, regardless of the volt.
age of motor and the distance.” This involves the same
crroncous assumptions and is evidently absurd, as is an-
other law on page 39:  ** For minimum cost of plant the
weight of the conductor depends only on the percentage
* of loss in the conductor and the number of mechanical
horse power delivered by the motor,”

Mr. Badt, on page 42, quotes from Mr, Sprague another
c?ually misleading rule, viz: ¢ For minimum injtial cost
of plant, and assuting certain prices per horse power of
motors, generators and power plants (all crected and
ready for operation), and assuming a certain price per
pound of copper {delivered at the poles), the total cost of
plant, excluding Jine construction, is a constant for a cer-
tain efficiency of the electric system, no matter what the
K. M. ¥, of the motor and the distance may be,” The
absurdity of this is evident from what we have seen and is
clearly shown by CuaRT 2.

We now come to a consideration of the conditions gov-
erning the maximum economy of operation.

Sir William Thomson, in a paper entitled *“ The

Lconony of Metal Conductors of Electricity,” read before
the British Association in 1881, stated the following law :
¢ The most economical area of conductor will be that for
which the annual interest on capital ¢quals the annual
cost of energy wasted.”

. This law has been accepted ever since that date with
slight madifications, but upon close and practical investi-
gation it proves to be entirely incorrect as applied to
maximum economy of operation of a plant, for the very
surprising reason that no account whatever is taken of the
fact that the cost of the generator per horse power trans-
mitted will vary as the loss in the line varies.

Since the variation in the cost of the gencrator is the
principal factar, it is not surprising that the correct mini-
mum and that ~Lisiued trom Thomson’s law are widely
different. In act, it will frequently be impossible to
apply Thomsot ’s law, as it will frequently occur that the
interest on the plant, even when at its minimum cost, will
far exceed the value of the cnergy wasted 3 and, evidently,
if we depart from the condition of minimum first cost with
an endeavour to increase the loss and thercby to make the
value of the increasing loss in the line finally equal the
intetest on the increased cost of plant, since we are in-
«<reasing both items, we cvidently are not approaching a
migimum value, CHART 3 clearly shows that, frequently,
the cusve of interest and depreciation and the curve of
value of energy wasted will never cross, and hence will
never be equal under any conditions of loss.

Formule (21) and (22) clearly show that no such relation
can. exist, and CHART 3 maf{es it evident graphically,
Zxample 11. We find that by Sir William Thomson’s
law if the {)uwcr is worth $20 per K. W. at generator
brushes, and the interest and depreciation is 10 per cent.,
we shorld work at 224 per cent, loss; whereas, in
reality, for the maximumn economy we should work at 10
per cent,

We also find that in ali the seven other cases indicated
by the curves it is impossible to apply Thomson’s law, as
we cannot, by any means, make tEe interest on capital
outlay and the value of energy wasted cqual.

Both Kapp and Ayrton and Parry have discussed

Thomson’s Iaw and made certain limitations and modifica.
tions, but have only complicated, and not corrected it.
In Mr. Badt’s present work he refers to Kapp's latest
formulie contained inalecture of March 2, 1891, a copy of
which lecture I have not as yet seen; hence the formule
?uotcd by Mr. Badt cannot be commented on by me
urther than that Mr. Kapp's formulx as givea by Mr.
Badt point to one fact which is very evident from formulx
(13) and (21), CHART 1, namely, that under no circum.
stances will it be economical to lose_more than 5o per
cent. in the conductor, for when E=2V, we" have
E—2V =0, and zn infinite cost of conductoras 2 resulting
condition.

Pracucal Results in the Magnetic Concentration
of Iron Ore at Croton, N.Y.

By W. H, Horrman, oi.E.

The ore is described as consisting of compact, moder-
ately fine-grained magnetite in a gangue composed mainly
of quartz and hornlﬁcnde, besides feldspar, apatite and
mica, and more or less pyrite and pyrrhotite. It is
highly satisfactory that the grain of the ore permits a
fair disintegration of its constituents by crushing it to pass
a 12-mesh sereen, inasmuch as a finer mineralization would
increase the cost of concentration, as hercafter described.

The average metallic iron in the ore ranges from 37 to
42 per cent, 3 the sulphur from 1.7 to 2.2, and the phos-
phorous from 0.070 to 0.426.  Practical work has shown
the average phosphorous to be 0.232. Since May 1, t891,
we have been roasting and concentrating this material to
68 per cent, in metallic irun, 0.44 in sulphur, and 0.036
in phosphorus.  Previous to this the concentrates ran
about 60 per cent. in iron. The average of eleven analyses
taken from the workings between June 6 and August 13,
1890, gives the following compodition :

Muetallic iron 40.64 per cent.  Sulphur.. 1.540 percent.
Phosphorus,, .30z *

Before the old water-jigging mill was erected some
cight years ago, the product of these mines was sorted to
remove the more sulphury ore, and was shipped directly
to furnaces making foundry irons. In order to meet the
requirements of purchasers the mining company was
obliged to reject, in cobbing, 234 tons to get 1 ton of
shipping ore containing 51 per cent. of metallic iron and
not more than ¢ per cent. in sulphur,  About §0,000 tons
of this class of ore was shipped from these mines. The oid
dumps from this sorting are now being crushed and separ-
ated by the new process. Mr. John Birkinbine, in his paper
on *‘ Progress in Magnetic Concentration of Iron Ore ”
(Zrans. Am. Inst. M. k., xix. 656), quotes from the private
letter of a member of the Instituteanexpressionof emphatic
doubt whether, at any American mine, 1t would paytomine
and concentrate a lean magnetite. Thewriter says: * So far
as I can sce at this stage of our practice, waste-dumps
only, or the rejected portion of an output, other portions
of which have been shipped at a profit covering the whole
cost of mining, can be used as the raw material of con.
centration.” I canassert, and prove beyond question, that
theCrotonmines have produced and sold ata fairprofit from
§oto 220tons of concentrates perday during the past yearand
a half; and the mill has been actuallyrunning but 2omonths.

Cominercial success in concentrating any ote includes
economical mining, preparation and separation; but in
the Croton ore the presence of sulphur calls for very
economical roasting as well as cconomy in all the other
processes.  The cheap roasting of the ore, which conains
about 2 per cent. of sulphur, was really one of the first
problems encountered in reclaiming that property, and
was as important a factor as the concentration.

A series of experiments was made to determine the best
size for econowmical roasiing, and at the end of three
months a size that would pass through a 24-inch ring
was adopted, as giving the most rapid work for the
quantity of fuel consumed. Crude Lima oil is used for
roasting. Through experiments we found the average
consumption of fuel oil to be 3.75 gallons; but by en-
larging the combustion chambers we have reduced this
amount to a little over 3.6 gallons per ton of raw ore.
The cost of the oil is 2){ cents per gallon, making a fuel
cost of 834 cents pur ton of raw ore.  The labor of filling
and discharging amounts to only 3 cents per ton, as this
work is Jargely automatic. The average temperature
is 1,250° Fah, Davis-Colby roasters, remodelled to burn
fuel oil, are used for a portion of this work, the remaining
portion being done in a roaster of new type designed by
the writer. The Davis-Colby roasters have been 1n oper-
ation nearly three years and have done excellent service.

The ore is conveyed automatically from the roasters to
the Sturtevant mills, where it is ground to 12-mesh
size, all coarser material from the scrcens being returned
1o these mills by elevators.  Barring the numerous experi-
ments with the various types of magnetic separators, the
experiments in crushing have heen the most claborate.
Nea .y all the best-known methods of grinding ores have
been tricd during the past three years,  Some of these
machines have heen tested for a year or more, but about
15 months ago wt became thoroughly satisfied that the
Sturtevant mill was far superior to any other machine for
grinding iron ores. I consider it necessary to mention
this machine thus somewhat prominently, as its economi-
cal and uniform granulation plays an important part in
answering the question in Mr. Birkinbine’s paper: ¢ Does
magnetic concentration pay? ”  If the ore is not properly
granulated and screened, no known method of separation
or concentration can make it a commercial success,

The screen-block openings in the Sturtevant mills are
}{ inch wide, and the coarsest material passing through
them is less than 7-32 of an inch thick, while the finest
matetial would be rejected by a 60 mesh screen,

The ore enters the Sturtevant mills at a temperature of
about 350°% being cooled from about 1,200° by a water
bath on its way up the conveyor.  Under these conditions
the ore is quite fnable, and we have no difficulty in grind-
ing 22 tons per hour with the 20 inch mill, and 16 tonsin
the same time with the 15 inch mill. One sct of Sturte-
vant mill bushings will grind from 4,000 to 6,000 tons of
ore, according to the depth of the chill in the bushing, the
cost of each set being $16.  The screen blocks for this
amount of ore cost $9.  This is less than one-half the cost
ot rencewal on any other machine formerly used at our
mill. At 22 tons per hour the 20 inch mill requires 94
hoise power to drive it, but it will be remembered that

the product is finished on these mills,  The 15 inch mill
requites 70 horse power.  The ground ore is clevated from
the discharging nozzles of the Sturtevant mills to the several
screens, covered with slotted steel plutes.  The slots are
1-12 by ¥4 inch in some plates, and 1-12 by 34 n others,
The slotted plates are easily removed, and when the te-
quirements are exacting as to phosphorus, we substitute
vlates of 1-14 mesh on two of our five screens.  We have
demonstrated by exhaustive experiments that two sizes of
screen-plates, three sets coarse and two sets fine, will
prepare the ore containing 0.426 in phosphotus  (the
Ercnles' amount we have in the mine) for a separation
aving 0.036 with two passes on the magnetic separators,
Ordinarily, the phosphorus runs from 1-10t0 3-10. When
it runs higher than 6-10 three sizes of screen plates should
be used, delivering to three receiving bins, and each size
should he treated separately on the magnetic separators 3
and I am positive that this treatment will insure a Besses
mer product running not over 0.050 in phosphorus, using
nearly any of the New York State magnetites that are free
from titanium. Insome eaperiments we have used 18 mesh
screens, and with ote prepared for this grade we were cnabl-
ed to produce continuously, with two passes, concentrates
showing 70.60 metallic iron, 0.018 phosphorus and 0.220
sulphur, ~ Of course the silica was extremely low.  With
the latest Hoffinan separator, using 12 mesh screen, and
making two passes, we have produced concentrates show-
ing 70.93 metallic iron o.017 phosphorus and 0,231
sulphur; and by using 18 mesh screens we can depend on
71 per cent. concentrates with one pass on this machine,
The screens deliver their finished product to two bins
placed on the floor above the separating department, each
aving a capacity of 8o tons.  Eight shutes deliver the ote
to the separators, nine in number. On eight of the
machines the ore is passed before the magnets twice to
bring the loss in tailings to 8 per cent. I have latel
designed two new separators, one of which is giving wit
one pass, concentrates of 68 to 70 per cent., with a loss
of only 634 per cent. of iron in the tailings. As patents.
are now pending, these machines cannot be described
here.  People frequently ask how mwch it costs to
separate the iron ore from the pangue.  We always reply
as little as any other portion ot the process.  Seven cents
per gross ton of concentrates is a liberal allowance, and
this includes all repairs to separators.  We shall reduce
this to less than six cents soon. Repairs and supplies
throughout our milling plant amount to one and eight.
tenth cents per ton of raw ore ground.  Hence, it will be
readily seen that t4e feature of the problem of magnetic
separation s the initial mill gnnding or granulating.
sing Sturtevant mills, and 22 per cent. are, we can
pay a small profit at our plant. Crushers and rolls require
28 per cent. ore to pay at the present price of concen.
trates. We contract our mining and initial crushing
ready for, and delivered to roasters, at an average price
of $1.38 per cubic yard. The ore weighs from 5,500 to
6,800 pounds per yard,  We are selling concentrates at
present to six furnaces, which use from 3§ to §3 per cent.
of them in their regular minture.  The furnacemen tell us
that their flux and fuel aré reduced, but most of them de-
cline togive the exact amount.  We have yet to receive
a complaint from any of our customers as to quality or
fineness. I have personally witnessed the use of several
hundred tons of our concentrates at the experimental
Ramel Conley steel works, near our mines. They were
used in the various ways; sometimes loosely thrown into
the bath, and at other times niade into briquettes and
charged in the open-hearth furnace along with the piles
of scrap or African ore.  Every one of the practical open-
hearth melters employed there at different times has
informed me that he was surprised at the rapidity with
which hecould handle the furnace when using concentrates.
An accurate, though condensed, statement of the cost
of mining, crushing, roasting, preparing and separating,
one gross ton of 68 per cent. concentrates, from two and
one-hfth tons of 38 per cent. ore, according to the present
daily practice at the mines, is given below.  The tailings
run, in iron, from 7to 8 per cent. About onehitd of
the ore is taken from the old dumps. On the basis given
below, 580 tons is crushed every 20 hours, with a produc-
tion of about 265 tons of concentrates in the same time :
Statement of Cost.

Mining, crushing and delivering to roasters, 2 1-5
tons of raw ore, at 23{ gross tons per yard .$1.13

Roasting, including top filling. ........ ...... .23
Handling at roasterse cooveevviiians vveens. 403
Preparation at screening. ..ov.vininvieiiiae. 422
Daily renewals, supplies and repairs of all machin.
ery and FOABterSieuesesvenns toeeersennes <0534
Separating, including laborand power.......... .07
Deliv'y mil:\rlcm R.R.switch, includ'g R.R. tepaits .04
Office and laboratory expenses...c..ovvevveeen. 043
Insurance, intcrest and taxeson plant .......... .13
$1.95

During the last winter and spring, a continuous run of
five months was made of twenty hours each day, and the
average cost of a gross ton of concentrates for the whole
term was $2.10. Improvements have reduced this
amount to the figures of $1.95, given above.

The following analyses cover an average two wecks
shipments in July, August and September of the present
year. All concentrates were from screens with slots
1-12x% inch, and all samples were from carloads :— .

July 7. July 25, Aug. 27. Sept. 5.
Metallic iron.. 68.55 68.080 68‘.;250 70.000

Phosphorus 0365 .0368 .030 .0435
Sulphur..... +240 0,340 .475 .170
Silica.sosee.. 3.300 3.610 2.951 2.513
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A Sinking Machine and a New System of
Sinking Pits.*

Ry R, Sutcuirre.

§ {Having scen that a number of colliery owners all over
the country proposec. sinking new pits, most of which are
intended to reach a very considerable dc}nh, and therefore
must occupy along period of time bhefore winning the
<oal, T began to study and enquire in my own mind to sce
if there was no means of improving the slow method of
sinking which at present prevails, and I came to the con-
<lusion that it was quite c:w?; to devise a more speedy,
safe and cheaper system by the adoption of machinery in-
stead of hand labor, and by replacing the present practice
of sumping in the middle of the pit by what I think to
be a more rational mode of cutting out or setting frec the
Jayers of strata all round the pit bottom in advance of the
sinking.  To accomplish this I have designed and
patented a machine as shown in position within a pit, and
ready for work, but without the motive power in the ac-
companying drawings.  This machine can be worked by
means of compressed air, electricity or such other motive
power as the user may decide to adopt, but 1 prefer the
former (compressed air) on account of its covling effects
on the pit bottom, as well as its general utility in a mine.
I need not stop here to point out the many and great ad-
vantages of having the walls or siies of a pit cut in the
solid to the exact size required, and left smooth and even

* Paper read before the Mining Inctitute of Scotlend,

and perfectly circular, instead of the rugged and uneven
walls too often scen in our best made pits.

The sinking machine (figs. 1and 2) consists of :—

1. A frame of steel or iron girders, A, firmly secured to-
gether with angle bracketsat the centre and cross-girders at
one end, to carry hearings ¥ and ¥, which takes the driving
shaft G. Four shoes, B, are fitted, one at each cnd, to
the girders A, and allowed to slide frecly on the same to
the extent of two or threc inches, and having a flange at
cach side of the webs of the girders,  Brackets b, are
also sccured to the sides of tHe girders near the ends, and
these brackets contain two flanges each, between which
flanges a nut ¥, fits and is worked by means of a ratchet,
ctc., and in these flanges are suitable holes through which
a screw, ¢, passes and is coupled, as shown, to the shoe
B, at each cnd of the girders.

2, The air engincs, or their equivalents (not shown on
the drawings) are fixed on the girders A, so as to gear

’ into the cog-wheel i, which is keyed on the shaft G, as is

also the pinion 3, which meshes or gears into an annular
rack, L, and rotates it when the engines are set in motion,
Size of engine cylinders, about 8 inches by 12 inches.

3. Anannular rack 1., composed of four or more picces
for convenience in handling, and with which is cast a
vertical flange or shroud, about 2 feet deep and 1 inch
thick, to take guides, M, and their strengthening stays.
To the under side of the girders A, are sccured four stron,
brackets, J, one at each end, fitted with journals, whic
carry runners, K, upon which runners the annular rack
travels, carrying with it the whale of the under portion of
the machine.

4. A cutting barrel or cylinder, P, composed of eight
segmental steel castings, four of which are extended up.

N
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wards to take slides which work within the guides »,
and also the pistons of hydraulics, 0. On the under end
of the cutting barrel are cast tool boxes or sockets, k, to
hold cutting tools, s, and on the internal side of the barrel
are spirally placed ribs, @, at frequent intervals, which
serve 10 keep the groove or annular channel clear of
broken earth or debris by scooping out the material, and
they also assist to prescrve the rotundity of the barrel by
strengthening it.  Also for the latter purpose an interval
flange is placed at the top of these ribs. .

5. Four hydraulics, 0, for the purpose of regulating the
feed and withdrawing the cutting barrel from the groove
cut, or to lower the girders, A, and their connections for
a fresh cut.

When the machine (figs. T and 2} is being made rcady
for a cut, the girders A, are securely and firmly fixed in a
horizontal ;}:osixion by pressing the shoes B, (which are
packed with wood to increase friction and absorb vibra-
tion) against the sides of the pit, U, by means of the
screws € and nuts E, care being taken that 3 small space
is left batween the annular rings v and X, in order that
the weight may be lifted off the cutting pieces. s, hefore
starting the machine. And when working, it should he
allowed 1o feed as it cuts, When out to its full extent
the shocs should be rcleased from the pit sides and the
upper portion allowed to descend either by means of the
hydraulics or the capstan rope, onp which the whole
machine may hang. Small flexible tubes are conveyed
from a small plunger fixed at the engine to the hydraulics
50 as to be able to work them from the engine when
desirable, instead of by hand, The girders in this
machine are arranged to allow two sinking buckets to pass
{one on each side), but where it is desirable to have only
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one sinking rope near the centre of the pity the girders
<an be placed parallel and kept sufficiently apart,

Assuming this machine to have 20 single and 20 double
cutting picces acting at same time in the groove, and
making one revolution per winnte in the pit bottom, it
should cut at least 30 inches per hour in ordinary sinking
stone, and, with the stone set free all around, layer after
layer can be Glled away without any powder.  Sheet ivon
shields are allowed to hang from the stationary girders A,
to protect the workmen from the rotating portion of the
machine.

When it is necessary 0 cut a walling bed, special
cutters are secured to the machine, and these cutters exe
pand outwardly as the cutting barrel descends from the
amwlar rack.” In order to expedite the raising of the
sinking material, I adopt the use of guide ropes, and utilize
them in the following mannec : Suspended on four guide
opes ¢!, (figs. 3 and 4, Walling Apparatus), are two
parallel heams of timber, A2, tied together at each end by
tron plates u%, in which are fised four set screws, DY,
whick press against the sides of the pit in order to steady
the guide ropes and beams in their proper  position,
On these beams are secured flooring deals ®Y, so as lo
<over the whole of the pit except the openings required
for the sinking huckets, air pipes, etc., in order to facili-
tate working thereon and to atfford additional protection
1 the sinkers underneath to that supplied by the special
walling scaffold to be used in putting i the walling simul-
tancously with the sinking.  For the walling or lining of
the shaft I employ concrete, and 1o do so 1 place on the
ﬂqormg deals, above referred to, a temporary walling
ceib, composed of iron or steel and made in four picces or
segments, which are connected together by four bolts or
screws ancd nuts, with suitable brackets, as shown on
drawing {figs. 3and 4). The top of this temporary wall-
g crib is piaced on a level with the wall bed or annular
step M!, and there espanded by the sciews or bolts and
nuts until made sccurely fast from pressure against the
sides gf the pit, when segments of wood, N1, are placed
upon it in order to facilitate the closing of the next lift
below to be afterwards put in undernéath, A course of
bricks or blocks with quick setting cement or a low course
of rich concrete, K?, is next set, partly resting on the
annular step out for walling bed and partly on the tem-
porary walling crib.  On the inner side of the wood
packing N, is neat placed a circular conrse of casing o!,
composed of angle iron frames lined with corrugated sheet
iton (having the undulations placed horizontally), in eight
segrents, of a height of three feet, bolted together and
-aving a wood packing piece kY, in one vertical joint of
the course to facilitate the withdrawal of the samé.- The
freshly made concrete is poured in behind this casing,
taking care that it is properly placed and packed all
around by a careful hand and suitable utensils, and when
filledd and lpackc(l to_the top, another course of casig is
placed on the first and filled in at the back with concrete
m like manner, and so on, placing course upon course,
and fitting them with concrete at the back, until the
hottom of the lift of lining or walling above is reached and
closedt up.  When the lift or walling to be put in is a long
one, the annular steps might be cut at intervals of from
eight to twelve yards, so as to distribute the weight of the
walling on the surrounding strata for eatra secunty, m-
stead of allowing it to rest entirely on the material com-
posing the lining of the pit. It will be at once seen that
a short time suffices to allow the withdrawal of the
temporary walling crib, when it can be lowered with the
guide ropes and re-set for another lift of walling, leaving
the corrugated casings in position abuve (secured by un-
dulations in the lining) until requized for the fresh lift,
when they can be bronght down and re-set at the sane
time as the sinking proceeds.

. In conclusion, I'may say that I eapect and believe that
six yards per day of three'shifts can be sunk and lined as
safely and as easily as the amount now attained in
ordinary sinking.

MINING NOTES.

‘Frov OuR OwN CORRESIONDENTS, ]

Nava Scotia.
Cumberlard County.

The Springhill collieries continue to flourish. Though
the output was somewhat reduced owing to the feariul
explosion in February, it is again up to 1,600 tons daily,
from three slopes. Just now 1,460 men and hoys are
;.tcadily employed, and shipments by rail and waier are
arge.

. Judging from the extensive improvements and altera-
tions made this season, it is the intention of the manage-
ment 1o equip these collicries with the most approved
appliances for the mining aad handling of an cnormous
output, Atleas: thirty thousand dollars—prohably more—
has heen expended on_new huildings an«? machinery this
weason, besides expensive improvements underground, the
<ost of which it js difficult to accurately estimate.

The new bankhead building at No. 2 slope, is the most
<onspicuous improvement l% is nearly finished and will
cost about $6,000. The hankhead is horse-shoe shaped,
As the boxes are hoisted from the slope they will run
round a sharp curve to the screens.  This bnilc{ing is 360
feet long, 30 feet average width, increasing to 42 feet at
the screens. It is huilt on a trestle work 3o feet high,
and the 12 foot post of the huilding gives a total height of
42 feet.  There ate five well 1aid tracks of steel rails, 40

1bs. to the yard. Two tracks are elevated, and over these
the empty hoxes will be conveyed by an endless chain to
the pit head.  The loaded boxes will also ran by gravita.
tion to the scresns, There are six coal chutes, 54 feet
long and y fzeu wide,  As the coal runs down, it passes
over Jonsacdinal bars fifteen feet long.  Two chutes are
arranged for loading closed box cars, and the other four
for ordinary coal cars. ‘The old Dhuilding is to be
demolished abowt 15th November, when the new one is
expected to be in readiness,

)

No. z slope has been sunk an additional 1.100 feet,
making the total depth 3,000 feet.  The seam is 13 feet
thick, of superior quality.  The levels at the 3,000 ft. lift
are now drven over 3,000 feet, and the coal is taken
through a tunnel an. hoisted up No. 1 slope.  Hoisting
from the lower ift up No. 2 slope will begin in about a
?'car. At present the coal all comes from the 1,300 foot
evel.  The underground workings have been greatly ex.
tended.  The slope has been re-timbered.  Old steel rails
have been used as booms for supporting the roof.  The
slope has likewise been re-faid with steels similar to those
already described, on the new pithead.  The fan-way has
been enlarged from 36 to 8o feet arca, thus giving an
increased cisculation of air, At this slope §6,000 cubic
feet per minute circulates at the bottom of the slope.

—

At No. 3slope sin new tubular beilers, built by polin
McDougal & Co., Montreal, have been placed in position.
These boilers are 30 feet long, § feet diameter.  The
additional power is required for driving a powerful pump,
and the tail rope system is shortly to be introduced.

The new pump was built at Jeansville, Pa,, and was
sclected by the mechanical foreman in charge, Mr. George
Hall, after a personal inspection of the varions pumps in
use at the best equipped collicries of Pennsylvania,  The
water column pipes are 12 inches diameter, lined with
wood, and were specially imported to resist the corrosive
properties of the pit water here, which is most destructive
toiron. The pipes are laid on the travelling slope which
has been widened three feet a distance of 1,300 feet, The
underground pump house, in which the new pump is
to be placed, 1s 50 feet long and 15 feet wide.  The walls
are of solid masonry, three feet thick, and it is arched
with brick. It is said to be one of the best on this con-
tinent,

At this slope the fanway has also been enlarged, giving
a seventy foot arca,  The levels have been extended and
picrce the workings of an abandoned slope one wile
distant, for ventilating purposes.  The slope has been put
down an additional 600 feet, which givesa depth of 1,900
feet.  The work of sinking has been carried on at all the
slupes by imeans of bore-holes, and engines placed on the
sutface. These holes are five inches diameter-and were
bored by oil well borers from Ontario.  The long-wall
system is being  worked  very successfully in No. 3
slope in a four %ool seam.

No. 1 slope -the seat of the explosion —has been sunk
700 feet, and will soon be huisting from the 2,600 feet hift.
Two hailers have been placed to give additional power for
this purpose.  Underground the warkings have bLeen
extended a considerable distance. The two balances in
which the explosions occurred will soon be stripped of all
pillars and abandoned. These balances and the bords
connected therewith have always been dry and dusty. No
powder has been used in any of the slopes since February,
and safety Iamps are used exclusively in all the pits except
a part of No. 2slope.  The ** Marsant ** lamp is preferred
and 1,000 of these are in use.

Alexander MclInnes, formerly assistant manager, was
promoted at the time of Manager Swift’s death. Al un-
derground work is under hissupervision.  His assistant is
Chris. Hargreaves, and the underground managers ineach
slope are Wm. Conway, No. 1; George Wilson, No. 2;
Wm D. Matthews, No. 3. _The géncral manager of the
~uinpany is J. R. Cowans, of Montreal, who resides here.

GOLD MINING SUPPLIES.

The principal depot in Nova Scotia, carrying the most
complete assortment of first-class gouds, is

H. H. FULLER & CO.S
41 to 45 Upper Water St., Halifax, N.S.

Our line comprises Explosives, Fuse, American and
English Mill and Hammer Steel, Bar and Bolt Iron,
Steel Wire Hoisting Rope, Hemp and Manilla Rope,
Rubber and Leather Belting, Miners’ Candles, Oils and
Lamps, Miners’ Tools, Machinists’ Tools, Blacksmiths
Tools, and every requisite for the gold miner.

H. H. FULLER & ©O.,
. ... .Halifax, N.S.

Beaver Dam.

This promising ‘district, besides lying idle nearly al}
summer, is to remain unworked this winter, It is under-~
stood that one or more attachments will be made for
reasons private to the cunwany, and next summer may
sce the property working under new ownership,

Dufferin,

The quartz of this company has been very low grade all
sumimer, but is reported to be looking much better of late,
The mill continues to give great satisfaction.

Montague,

The new ten stamp mill of the New Albion Co. was
started on the 7th inst,  The batteries and iron work are
from 1. Matheson & Co., New Glasgow. The mill is
well built and solid.  Some very fine specimens were
taken from the mine this month, It is understood that
this property with an adjacent one is now being floated in
London. ({thcr properties in the district are idle,

North Brookfield.

The mine, which was sold at public sale in August, for
something over $4,000, is now being unwatered prepara-
tory to working, The syndicate which now coiitrols the
property has sceveral practical miners in it, and the future
of the mine looks prosperous.

Oldham.

It is reported that the Baker v ine of the Oldham Co.
will soon be closed down owing to poor grade of gquarte.-
The mine is now 420 feet deep in a neatly vertical direc.
tion, and has been opened for a considerable length
disclosing reserves whiclh unfortunately are o low grade

o pay. Oxford

Owing to a disagreement between bondholders and
sharcholders, two attachments have been placed upon the
property of the Oxford Co. and the mine has been closed.
The difficulty is entirely factional amongst the sharcholders
and the company is solvent.

Waverley.

The Sophia Mining Co., alter unwatering the Tudar
lode, started to sink the matn shaft fur another 100 ft. lift,
but the recent heasy rains have drowned the pumps and
sinking is temporarily suspended.

The Lake View Co., alter several years work, an.
nounced in July a closing down because the ore was too
low grade to pay.  Mr. Hayward, the superintendent of
the company, has obtained a two years lease of the pro-
chy, and reports good grade of quartz now being stoped.

1 is rumored that this company will amalgamate with the
Winzdsor Junction company in a new organization to be
floated in London shortly.

The property of the Nova Scotia syndicate, known’as
the Windsor Junction Co., has lately been examined by
Mr. Alfredd Woodhouse, an English mining engineer.  In
consequence of his visit, work on the Union lode has been
discontinued, and a new programme has been arranged,
the details of which comprise < veniical shaft to a depth
of 500 feet. The sinking of thus shaft will be watched
witls interest by the mining fraternity.

The West Waverley Co. have not yet completed their
plant and report progress as slow. The air compressor
from Canadian Rand Drill Cu, is now being sct up, The
management fix no date tor starting,

Wine Harbor.

The McNaughton Mining Co. suddenly closed down
last month,  As the quartz in stopes and shaft was look-
ing as goad, if not hetter than ever, the cause of stoppage
isaquery. Mr. Robt. McNaughton was the manager of
the company, and he is now prospecting in Seal Harbor
district, which reports a valuable find,

New Brunswick.

Coal mining is beginning to loom up again at Manners
Sutton, N.B. ~ There is a very goad quality of coal to be
found there, but it has never been ascertained as to
whether it exists in any large quantities. A vein of 22
inches was struck at Cork, but nothing further was done.
For years an old blachsmith got enough coal to run his
forge at a place known as the Raer Settlement. It wasa
surlace ontcrop, and a pick-axe and a sledge were all the
100%s that he used. A license covering the ground has
been secured, and a successful find may be reported in a

few days.
. Quebec.

There is absolutely nothing worthy of record from the
Province this month.  As our readers are aware, nearly
the whole of the phosphate mines are shut down awailing
a better market and the removal of the Mercier tax, the
only exceptions bieing the High Rock and Squaw Hill
mincs on the Lievres River and some development in the
Templeton field. In the Eastern Townships, as noted
Jast month, there will be on 15th November 2 universal
closing down for the winter of the Asbestos mines.
Some activity is still noticeable, however, in the produc-
tion of pyrites at the Lustisand Nicholsmines at Capelton.

Ontario.
Sudbury District,

The long lookerl for Report of the investigations into
the mineral resources of this district by Dr. Robert Bell
will be issued in a few days by the Geological Sarvey.
An excellent map accompanies the Report.



234

»

THE CANADIAN MINING AND MECHANICAL REVIEW,

Mr. George Attwood, MUE., General Manager of the
Dowminion Mineral Company, saited for England during
the month,  Mr. Attwood speaks highly of the district
and its rapid development.

The Belmont Bessemer Ore Ciny of New Vork, have
done further developrient on thew aron amne - Belmont
Township and have uncovered a conmderable amount of
fine ore. They have a few hundred tons ready to ship,
They are, however, at present building a railway into the
ine to connect with the Central Untario Railway, Two
miles of the brapch raitway 1s already completed and they
expect to have trains running over it in two montbs,
Over 100 men are em )10)'-:(1, besides about 30 teams, As
soon as the railway is 'Inult the Campany intend to shipat
lenst 100 tons of ore daily.  They have laid out a village
at the mine and have built a boarding house, oftice, boiler-
house and machine shop, large stable, cte.

The magnetic ore -leposits in Snowdon Township on
the line of the Irondale, Bancroft & Ottawa Railway are
being developed and are showing o) gonxd ore. These
ores are particularly free fram phospharus, the analyses
showing only slight traces up tv 0.025 phosphorus, A
shipment of 200 tons some time ago gave, by the analyses
of the chemist at the furnace, 0.01 phosphurus,  This vre
is therefore suited to make the finest stee)

Port Arthur District.
Both veins in the Badger mine, (Porcupine), are pro-
ducing well; the mill running full time, and the mine
making regular shipments, About 75 men employed.

The Climax is a nuw nune wow bemg opened up,
adjoining the Porcupine.  Two very promising veins have
been discovered on this property, and are showang up
well, pruducing good mill ruch il lugh grade shupping
ore.  The owners are Port Arthur people, but, like all
othier goud things, it is bunded to our Amenican tnends.

It is ascertained through a reliable source that the own.
ers of the Climax mine have struck it rich in silver in the
adit on No, 2 vein,  They have recently given an option
upon the property and now feel that they have offered it
too cheaply.

The Silver Mountain East, have again resumed work
with a small force of men,  Reports say the results are
cncouraging.

The Silver Mountain West, is producing richer ore and
in larger quantities than ever before; and making con.
tinuous shipments of high grade shipping ore.  Everything
here appears to be hooming under the management of
Capt. Rapsey.

Kingston District.

Mica in large crystals, white, and of tough, strong qual-
ity, has been obtained on lots 11, 12 and 13, of the south
uest Range, on the Colonization Road, in Abinger town.
ship, and on lot 7 in the 5th and 6th Concessions of
Effingham township. On a part of the latter property, a
large vcin of quartz, said to be 20 feet wide, gives samples
containing free gold.  No milling test is yet reported.

Manitoba and North-West Territories.

Further confirmatory reports come from Edmonton, in
the North-West, that coal has been found at Red Deer,
on the line of the Calgary & Edmonton railway, and about
half way between the two towns. It is said that large
seams of coal are found within a short distance of the sur.
face, and that its quality is fully equal to the best Penn.
sylvania hard, Hitherto the only hant coal found in
Canada was at Banfl, so that the importance of the re.
ported discovery to British Columbia and the North-West
Territorics cannot be over-estimated,

The operations of Messrs. H. W, MeNeil & Co. at the
Banff' colleries progress favorably.  The company are
getting out five or six carloads per day, and are in a
position to double up their working force weekly,  About
100 miners are now on the pay sheet.

In addition to the regular mining at Anthracite the
company are proceeding steadily with their hotizontal
rock tunnel, *shich is being driven by an Ingersoll steam
drifl at a dep., of 380 feet, with a view to reaching the
overlapping seams of which there is infallible evidence
from surface development.

The H. W. McNeil Company are also developing their
property at Canmore.  As thecoal from this point will be
largely used for locomotive fuel on the Canadian Pacific
Railway, the railway company have contracted to take
100 tons per day. It is also most valuable for smelting
purposes, coking and gencral steam use.  The C. P. R,
are huilding a siding of 6,600 feet on the south side of the
Bow to the pit’s mouth, joining the siding into the Coch-
rane mine, the bridge over the Bow being common to
both. There are 25 seams of coal here, varying from 22
feet down, the Jumbo vein being 22 feet thick. The
White Man's Pass, dircctly opposite Canmore, is known
to everyone who has been there asabounding in great coal
seams. The McNeil Company are working a seam of 6
feet of clear coal and will be ready to ship before the C.
P, R. siding has been finished. By the first November
they will be producing 150 tons per day, of the finest
squality.

The system adopted for carrying the slack from the
breaker at Anthracite, is o perfect arrangement, A trestle
150 feet high is constructed with a tramway running up to
the top at an angle of 60 or Jo degrees, The car is
carricd to the top by an endless chain worked by steam
rower, and it is so constructed (with a raised triangular
Ixmom) that on reaching the top, by the pressure of
a lever, the stdes swing out ad the car unloads itsell and
retumns to the breaker.  The estimated saving in this
operation by steam 15 about $10 per day. The one
engine runs {)oth the breaker and the tram car.  Another
valuable contnvance 1s a double cable from the breaker
to the mouth of the slope, which carries the loaded
car to the breaker am\ the cwjies to the mine,
dispensing with the use of mules and all manual labor.
This cable is a quarter of a mile fong,

British Columbia.

A meating of miners was held in the School Hoase,
Goiden, on Saturday cvening, 3ed inst., for the purpose
of discussing the operation of the new Mineral Act, par.
ticularly in reference to the staking of claims.  The pre-
vailing opinion was that claims should be staked out so
as to give the miner a claim 1,500 feet long and t,000
feet wide, The question of allowing a discoverer a square
of 40 acres was n%so discussed pro and con, the objection
being that by giving so much surface other lodes than the
one originally staked might be included and thus seriously
interfere with the operations of others.  The £ra, com-
menting on this point, says: *This in onc way looks
reasonable, hut considering the fact that the country has
an unlimitod area, and that all share and share alike in
this scheme, it is hard to see why any objection should be
raised to such a simplification of the present difficultics.
The Government may say that such a gran. would Le vut
of place, but they should remember that the miner and
the State are one and the same ; the benefit of the former
would cventually be the advantage of the latter, in the
revenue which could be derived from the country through
its mines, by the momentary sacrifice of a little land which
is virtually unproductive at present.”

The bores now being put down on the New Vancouver
Coal Company's cstate, Nanaimo, are progressing satis.
factorily. The Harewood bore isdown 150 feet 3 theone
near the beach, at Departute Bay, is down 500 feet, and
the one in Mountain District, between Northfield and
Departure Bay, 250fect.  The electric plant in No. t shaft
is now in good working order. The plant is an expensive
picce of machinery, costing in the necighborhood of
$50,000, and by the time it is introduced into all the
mines in conjunction with coal cutters and electric lights,
it will cost the company about $150,000.  So far no con-
tract has been made for the latter, but it is thought it will
shortly be arranged. There will be three motors to the
present plant, and it is anticipated it will prove a great
SUCCLss,

The coal shipments from the Frovince for the month
ended 3oth ult., have been :

New Vancouver Coal Co........

25,464 tons,
Wellington Collieries........... i

21,401

East Wellington Collieries....... 2,968 ¢
Union Colliery...... cicveees. 9,490 ¢
Total tons............ 59,323

et e
Phosphate Shipments from Montreal.

The following are the official returns of the qu. ties
of Canadian phosphates shivped to Europe from the port
of Montreal frcin Septe' - 16 to date:

' Namg
Date, or Distinavion, Surrerrs, 4
VESsKEL, i 3
S P ...___l_.—--___ ——e
Sep.16[S5. Amarynthia, Glasgow, Lomer Rohr & Co.| 160
16|18k, Sabrina. Flectwood.  [Millar & Co. s0
16]SS. Bede, {.ondon, i 100
wgp ¢« . Millar Rehr & Co.| 150
21! * Pickuben, Hamburg, MMcRae & Co, 110
26] ** Storm King.  }l.ondon, Anglo-Con. Ph. Co} 150
26/Ship "T'obigque. Liverpool, {rwin & Hopper., | 408
30|8S. Concordia, Glasgow, Lomer Rohr & Co.] 100
Oct. 6] ** Lake Nipegon. [Liverpool, Wilson & Green, 42
7l Alcides. Glasgow, {.omer Rohr &~ Co.l 120
17}  Canopus. Liverpool, 'Wilson & Green, | sor
17] * Amarynthia, Glasgow, Lomer Robr & Col 170
2058

SHIFPERS' RECAPITULATION.

Tans

Lomer Rohr & Co....... fedravienesenre siaies J0U
Wilson &% Greenooaie vieve veoes . 843
Lrwin, Hopper & Co ov.oivaniinen whane. 405
Anglo-Continienital Phos, Coursivvvvanviecnnnn s 150
Millar & Couvvivinrnnnennnens tereseas cenis 180
McRae &Cou vevvveiint tiiiet siiaiies ws 110
‘Yotal shipmemstodates. covveeneenenis 2088

RECAPITULATION OF EXTPORTS.

Tens,

Liverpool.. 948
Glasgow. S50
London.. 400
Hamburg.. 110
Fleetwood ., . . %o

Total tons exported oovve vvsrerarsssnsennes 2058

CANADIAN COMPANIES.

Jeanette Mining Company.—Charter of incorpora.
tion has been granted to this company.  Head office at
Ainsworth, B.C. Capital stock, $500,000, divided int
500,000 shares of $1 cach. Formed to explore, nine,
mill, buy, scll, lease, bond and to do any other necessary
work for the development of the wines which the con
pany now own or may hereafter acquire.

Stadacona Silver - Copper Mining Company.
Formed to operate the Grizzly Bear mine.  Capnal
$100,000, it $t shares.  Trustees: C. T, Dupond, P. €,
Dunlevy, 1. Trving, C. D. Rand, J. Grant, all of Victoria,
B.C. J. I Boss, Spokane Falls, Wash., owns half the
stock., Houses have been built on the property, and
three shifts are running a tunnel westetly !’rom near the
cast end of the claim.  The tunnel, which apparently is
off the vein, there being practically no mineral in the face,
is in about 8o feet.

The McNaughton Gold Mining Company.--Thi
company has applied for a charter pursuant to the {ro.
visions of the * New Brunswick Joint Stock Companies
Letters Patent Act.”  lHead ofhce, St. John, N.B.
Capital $16,000, in 16,000 shares of $1.  The object for
which incorporation is sought is the mining, milling and
developing of gold mining on the properties owned by
the company. Directors: Robt. McNaughton, Truro,
N.Sg o G, Forbes, St go\m. N Al Co Blair, S
John; A, Wishart, St. John, N.B., and J. D. Haren,
St. John, N.B.

———
A new Boring Apparatus.—A Russian engineer, in
Baku, has constructed a boring apparatus, the superior
ualities of which, says Jron, are exciting great interest i
the Caspian oil districts. It is worked by hydraulic
power, the pressure being duly recorded on a manometer,
and requires but one attendant.  For exploiting the
naptha, an 18-inch boring is made; for trial work a 6-inch
boting suffices. The 18-inch boring requires 6,000 pounds
of water per hour; the 6-inch only 1,000 poods, the water
on lcaving the apparatus being caught and re.used.  This
machine 1s capable of cutting through hard rock at the
rate of 15 millimetres per minute. The stone borings,
etc., are continuallyiwashed out of the hole by the out.
rushing water,

(RSP ——
Moore's Patent Hydraulic Pumping Arrange-
ments.—One of Mr. Joseph Moore's patent hydraulic
pumping arrangements has recently been put in operation,
we learn, at Linlithgow, Scotland.  The pump 15
capable of raising 300 gallons of water per minute, and is
placed 400 yards down an incline at a verstical depth of
500 feet, the sieam engine which drives it being on the
surface. By Mr. Moore’s arsangement, pump rods are
dispensed with altogether.  There are upwards of 30
pumps worked on this system in operation in various
mines in Scotland, pumping from 20 to 500 gallons per
minute from vertical depths up to 120 fathoms. We hope
to deal more fully with this system in an carly issue.

Winding Engine at the Wingate Grange Colliery.
—Illustrations are given in Engvneering of a vertical
winding engine recently constructed at the Wingate
Grange colliesy, Dutham.  The Lord pit is 110 fathoms
decp, and two-deck cages, carrying two tons are used.
In full work the engine is capable of raising 1,200 tons
per day of eleven hours. The 10-foot winding drum is
carried by girders immediately over the cylinder, which is
40 inches in diamecter, and has a stroke of 6 feet.  The
distributing valves are of the Cornish hand.geared type.

Compound Pumping Eugine.—The Engineer pircs
a descniption, accompanied by a plate, of a large hori-
zontal pumping engine, built for the South Staffordshire
Mines Drainage Commissioners. The engine has 52-inch
and go-inch cylinders by 10 feet stroke. It works two
27 inch plunger pumps each 10 foot stroke, forcing to a
height otp 500 feet. The engine is provided with a_sur-
face condenser, through which passesall the water whichis
pumped. The pistons are connected to the cross-head by
three piston rods, one for the high pressure, and two for
the low pressure cylinders, and the pump rods are worked
by the angle-lobs. The two zods balance one another,
but provision is made for throwing one out of gear, in case
of disablement, and arrangements are made so that the
single pump can be driven.

By

Guttapercha for Colliery Pump Valves.—aAt the
Maybach colliery, Saarbrucken, the valve packing for the
pumps consists of guttapercha, and this has now been in
use for over five years without renewal. The pumps
work at a pressure of 50 atmospheres, about 10 hoursa
day and at a speed of from 60 to 72 douhle strokes per
minute. The guttapercha should not be too hard, and
should wear evenly.

Py S

Pumping Natural Gas.—Gas is now heing pumped
near Pittsburgh, from wells which, as far as pressure s
concerned, had become exhausted. The experiments
have shown that the gas can be pumped long distances
through pipes of a size much smaller than those in use.

L | e

Damping the air in Collieries,—At the Planitz col-
liery in Saxony, the air used for ventilation is caused to
turn a wooden lap-wheel working in water. The flaps or
blades are thus being continuatly moistened, and a portion
of the moisture given up to the incoming air.
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The Prevention of Overwinding.—Mr. Archibald
L. Pinching, vice-president of the Mining Associatiun of
Cornwall, i‘ms writlen to a contemporary describing an
ingenious contrivance for the prevention of overwinding,
which was inspected by the members of the Mining As-
sociation of (lomwall at the Lens Colliery, Lille, during
their recent Continental exeursion,  Mr, Pinching says:
** While being shown round the surface works by the chief
engineer and director-general, who combines both offices
in himself, and watching the fine engines at work hauling
the coal with wonderful rapidity from underground, I was
clectrified to see the gentleman in question—while a large
engine was winding on and off a 30-ft. drum a cage con-
taining six full tubs of coal and a cige loaded with men
proceeding wnderground—motion the engineman away
}rom the handle and make him stand quite clear of the
engine—and from the expression of the man’s face it was
quate evident that this had wot been rehearsed--and thus
leave the powerful machine entirely to itself.  Almost im.
mediately a warning bell rang, and we became aware that
a powerful automatic brake--which [ afterwards ascer-
tained was on the Westinghouse principle—had been ap-
plicd to the engine, and the drum was visibly slackening
speec.  The engineman, however, was still tokl to re-
main where he was, Shortly after another bell rang,
steam was completely cut off, and the cage drew up to
ity platform exactly as if the engine had been controlled
by the most practised driver.  The apparatus consists of
an arrangemient of valves, which come into play directly
the cage reaches a certain point in the shaft, and if the
engine should at that moment not be under control, im.
mediately apply the powerful air-brake.  This, ivever,
alfows the cage to proceed at a certain speed, b should
another point in the shaft be passed and the engine bhe
still ott of control, the brake is increased in power, steam
entirely shut off, and the c:\pic brought to a standstill,
The arrangement imperfectly described above is the in.
vention of M. Reumaux, who is the director-general of
the society or corporation,

Production of Hollow Iron Spheres by Pressure.—
A method which has recently been devised for this pur-
pose consists in the use of a hemispherical mould and a
similar die, a picce of sheet metal betng first moulded, and
then the sphere completed by removing it from the mould
and reversing it, completing the moulding in the same
mould. Frequent annealing is necessary.

Casting Solid Ingots,—Mr. V. R, Hinsdale has
devised a method for casting solid ingots, which consists
in the use of 2 mould of peculiar shape, so arranged as to
chill the top of the casting, and then to turn the ingot
upside down before solidifying,

Wire Ropes,—The principal causes which lead to the
destruction of wire ropes are: the wearing away of the
outer sutface of the outside wires, the rubbing of the wires
against one another, and fatigue of the steel, brought
about when the rope is worked over pulleys relatively too
small, Haulage cables for tramways wear out from the
first cause, so that they may be made stitfer and the out-
sitde wires stronger, as they do not have to make sharp
bends.  Where small pulleys and sharp bends in the rope
have to be used the rope must b flexible, and the experi-
ments are chiefly directed to this point.  The rppe was
strained over pulleys and reciprozated, the number of
bends supported being counted,  Tension and torsion
tests of the wire used were also made.  ‘The failure of the
topes in all cases was occasioned by the individual wires
gradually giving way, one by one.  In no case were the
outside wires severely worn even when the pulleys were
so large that a great number of hends had to be supported.
The principal stress 10 be regarded is that due to the
hending of the individual wires and not that due to the
foad. The cutting of the wires where they cross cach
other, due to their longitudinal motion, accounts for the
shart life of ropes on small pulleys.  The great effect of
this factor is seen in thetests of Lang’s lay of rope, which
undergoes a much greater number of bends than the ordin-
ary lay.  Oiling, also, by reducing the friction due to the
longitudinal motion in the rope, has a great cfect in
lengthening the life of the rope,  The results obtained in
the course of the experiments are fully tabulated,

—————
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A, 8. McColl, C. W. Jessop.

McCOLL & JESSOP,
MINING BROKERS,

SUDBURY, ONTARIO, CANADA.
[P —

Properties Prospected, Reported on, Devel-
oped or Negotiated.
KICKEL PROPERTIES A SPECIALTY.
Cash Advanced to Pcocure Patents, Leases or Developments,
——

Circular with References and Particulars Mailed to Bona
Fide Enquirers,

Toronto Agency :--24 TORONTO CHAMBERS, Toronto Street.

MICHIGA | MINING SCHOOL.

A State School of M g Engineering, located in the heart of the
Lake Superior mining  gion, giving practical inatruction in Draw.
ing, Blue-printing, Me anics, Mechanism, Properties of Matenals,
Graphical Statice, Mechanical and Electrical Engineering, Shop-

ractice, Analytical and | e~hnical Chemistry, As<aying, Ore Dress.
ing, Metaliurgy, Plane, Raitroad and Mine éurve)'mg, Hydrrulics
Mining, Mineralogy (’elmgmphy, General, Economic, and Fiel

Geology, etc.  Has Summer Schools in Survc)'ing, Shop-?mclice
aud Field Geology.  Laboratories, Shops and Stamp Mill welf
;(Jumped. Tuituon free. For Catalogues apply to the Director,
oughton, Mich,

EBEN E. OLCOTT,

COKSULTING MINING ENCINEER.
18 BROADWAY, - - NEW YORK.

Cable Addresa: Kramolena.

Examinations Made
AND
Reports Rendered on Mines and Mineral
Properties,
Metallurgical Works and Processes.

Will act ns permanentor special advising
engineer of mining companies.

Represents Mr. M. P. Boss, of San Fran-
cisco, and his system of continuous milling
for the mmalgamation of gold and silver
ores.

‘ AN NS
“M:ﬁﬂfw.

CATALOGUERW W.PETRIE .

TR NTE, TANAD A

Write to

THOMSON-HOUSTON

[NTERNATIONAL ELECTRIC c0.
ELECTRIC ROCK DRILLS

Are Efficient, Safe, Economical, Powerful. No more steam
or afr piping. N¢ ntoré valves and joints to leak ;
great saving of power.

can also operate

ELECRIC LIGHTS, MCTORS, PUMPS, TRAM-
WAYS, VENTILATORS, HOISTS. .

el
-

180 SUMMER STREET,

The Drill Dynamo

BOSTON, U.S.A. :
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s EAVY WIRE CLOTH RIDDILIES or At pmsonirrioNs
IN " - =
BRASS, IRON AND STEEL. i

==t=t: THE MAJOR MANFG. CO.

28 & 256 COTE S‘I‘REET, MONTREAL.
Send Specifications and get Quotations.

ALWAYS IN STOCK
FOR MINING PURFOSES.

K. LEONARD & SONS, London, Ontario,

BSPROIALTIRS AR
LEONARD TANGYE ENGINES,

LEONARD ENGINES,
LEONARD BALL ATTOMATIC

AND COMPOYND ENGINES,

STATIONARY,

o

Pl

HINGINES AND BOIT.HRS,

LOCOMOTIVE and
UPRIGHT STEEL BOILERS

Ashestos Mine for Sale.

Situated in the Town-
ship of Portland West,
partly developed, show-
ing over ffty veins from
one quarter to one-inch
of the purest white fibre.

w. A- man, \
Victoria Chambers,
Ottawa.

R

(%)

DISCHARGE m
—

pump. For paper mills, chemical, gas and sugur works, tanncries, mines,
quarries, irrigating, drmnmg, ete.

Send for Cafalogue and Price Lt  GARTEH & CO., MONTREAL. |

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.
SAVES YOU BUYING A $500.00 PUMP.

For the following uses:
For pumping cold water, liquids other than water, and air and vacuum

Assayers Supplies,
CHEMICALS AND CHEMICAL APPARATYS,
Best Goods, Low Prices, Prompt Shipment, Careful Facking.

RICHARDS & COMPANTY.
41 Barclay Street, New York,

Agents for BECKERS Soxs’ Balances and Weights of Pre-
cision, of Rotterdam, Holland.

Mergan Crucible Co., <S>

BATTERSEA, ENGLAND, oo <=~ "IN
Manufacturers of ST
Crucibles, Furnaces, Muffles,
AND SCORIFIERS
Of Saperior Quality.
LEONARD RICHARDS, Agent,
41 Barclay St., New York.

BATTERSER

ROUND.

LEDOUX & COMPAYY, |

8 ClifY St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

All the principal buyers of furnace materials in
the world purchase and Qay cash agninst our certifi.
cates of assay, through New York banks.

By special permission of the Secretary of the
Tre{sury of ﬁe United States, cars of ore or
Copper matte passing through in bond can be opened
us sampled at our works.

Consignments  seceived and sald to highes.
bidder.  Send for circular giving full particularst

Mines examined and sampled. Assays
and Analyses of all kinds.

Chemical and Assay Apparatus.
AGENTS FOR THE DOMINION FOR THE
MORCAN CRUCIBLE COMPANY, BATTERSEA, ENCLAND,
AunTassl, Balances # Weights of Beckers Sons, Rotterdanm.
Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Beslin and Meissen Porcelain
Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically
Pure Reagents and Volnmetric Solutions.

& An lllustrated Priced Catalogue on Application.w
A LYMAN, SONS & CO.
180, 382, 384 and 286 St. Paul Street, MO NRF AT,

MINERS®> SUPPLIES.
WROUGHT IRON PIPE, all sizes Erom 1-4 to 6 inches.
BRASS AND IRON VALVES and FITTINGS.
STEAMFITTER’S annd ENGINEERS’ Goods.
“KNOWLES ” STEAM PUMPS, Single and Duplex. .
STEAM and HORSE POWER HOISTS for Mines and Contractor
STEAM DRILLS, STEAM HOSE and COUPLINGS, STEEL RAILS

WIRE ROPE, DRILL STEEL, RUBBER PACKING, Round, Squa

and Sheet, ASBESTOS PACKING and GNERAL MINING SUP

PLIES carried in stock.

Prices and Discounts on application.
Ofice and Warcroomn:

641 GRAIG STREEY, MONTAEAL ARNOLDI, STEWART & G0
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<. J. RAINBOTH & CO,

——DOMINION AND PROVINCIAL—

LAND - SURVEYORS,

CIVIL AND MINING ENCINEERS,
e

Reports, Surveys (surface and undergound), and maps
executed of Mines and Mineral Properties.

—OFFICES: :—
48 Sparks Street, - Scottish Ontario Chambers.
OTTAWA, ONT.

BELL TELEPHONE CO.

OF CANAIDA.

ANDREW ROBERTSON, . .
C.F.SISE, - - . .
C. P. SCLATER, - *  SECRETARY-TREASURER.

H. C. BAKER, - - Manager Oantario Dept.
HaMILTON.

HEAD OFFICE, MONTREAL.

This Company will sell its instruments at prices ranging
from $10 to $25 per set. These insiruments are under
the protection of the Company’s patents, and purchasers
are therefore entirely free from risk of litigation.

This Company will arrange to connect places not hav-
ing telegraphic facilities with the nearest telegraph office.
or it will build private lines for firms or individuals, con-
necting their places of business or residence. It is also
prepared to manufacture all kinds of electrical apparatus.

Full particulars can be obtained at the Company’s
offices as above, or at St. John, N.B., Halifax, N.S,
Winnipeg, Man., Victoria, B.C.

NORTH-WEST MOUNTED POLIGE

RECRUITS.

PPLICANTS must be between the ages of
A_ Twenty-two and Forty, active, able-bodied
men of thoroughly sound constitution, and must pro-
duce certificates of exemplary character and sobriety.

They must understand the care and management
of horses, and be able to ride well.

The minimum height is five feet eight inches, the
minimum chest measurement 35 inches, and the
maximum weight 175 pounds.

The term of engagement is five years.

The rates of pay are as follows :—
Staff-Sergeants.... ....... $1.00 to $1.50 per day.

PRESIDENT.
- VICE-PRESIDENT.

Other Non-Com. Officers .. 85c.to 1.00 do
Service Good con-
pay.  duct pay. Total,
Ist year’s scrvice..  §oc. ~——  5oc. per day.
2nd do soc. §5c.  §5c. do
3rd do 50c. 10c. 6oc. do
4th do 50c. 15¢.  65¢. do’
sth do 50c. 20c. 70c. do

Extra pay is allowed to a limited number of Black-
smiths, carpenters and other artizans.

Members of the force are supplied with free rations, a
free kit on joining, and periodical issues during the term of
> Appicant be engaged at the Immigration off

pplicants may be eng at the Immigration office,
Winn?peg, Manitoba ; oraﬁt the Headgnug:ters of the
Force Regina N. W, T.

Money Orders.

ONEY ORDERS may' be obtained at ary
Money Order Office in Canada, payable in the
Dominion and Newfoundland ; also in the United
States, the United Kingdom, France, Germany,
Austria, Hungary, Italy, Belgium, Switzerland, Port-
ugal, Sweden, Norway, Denmark, the Netherlands,
India, Japan, the Australian Colonies, and other
Countries and British Colonies generally.

On Money Orders payable within Canada, the
commission is as follows :

If not exceeding $4 ................. 2c.
Over $4, not exceeding $10........... 5¢C.
“ 10, ** o 20.......... 10C.
‘“ 20, ¢ “ 40.. ..., 20c.
‘“ g0, “ 60.......... 30c
“ 60, * « 80.......... 40c.
“ 8o, ¢ J00.......... 50¢c.

On Money Orders payable abroad the commission is :

If not exceeding $10................ 10c.
Over $10 not exceeding $20.......... 20c.
“ 20 ¢ o i (¢ J 30c¢.
“ 30 ¢ “« 40...00u... 40c.
“ 40 ¢ ¢ 50....00..n §oc.

For further information see OFFICIAL POSTAL GUIDE.

Post Office Department, Ottawa.
1st November 1889.

FOR SALE.

The fo]lowing first-class Phosphate lands
in Templeton, P.Q

West  of Lot 8, 10th Con., 100 acres.

South4 « 16,10th “ 100

“ 11,12th « 215 «

“ 12,12th « 190 «
South pt. « 138,12th « 50 «
North “ « 21,12th <« 147 «

“ 11,13th « 161 «

“« 12,18th « 132 «

“ 17,13th « 47 «

1142 acres.

These lands are held in absolute fee
simple under Crown Patents. In addition
to phosphate they contain many other
minerals, among which may be mentioned
ASBESTOS, MICA and BARYTES. As
will be observed, most of the lots are in
fairly close proximity, and they adjoin, or
are actually traversed by a good county
road, affording easy transit to the East Tem-
pleton Railway Station and Wharves on the
Ottawa River. After personal examina-
tion Sir William Dawson, LL.D., F.R.S,,
F.G.S., the eminent Geologist, reported re-
garding this property : “In my opinion it
has been very judiciously selected both
with reference to probable yield of phos-
phate and facility of transport.”

Application may be made to
Mr. L. Marcellais,

Perkins’ P.O.,
East Templeton, P.Q.

Orto Mr. L. T. Paterson,
Box 2002, Montreal
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& This Association is established to form a centre of in- ¥
_ formation on all matters pertaining to Mining, and a
< suitable place where specimens may be received and }
% examined.
It is intended to collect in the rooms of the Asso-
J ciation specimens of all merchantable Canadian &
s Minerals, with-particulars as to place of deposit, and
 other information which may be useful both from a
5 scientific and merchantable point of view. With &
{." this object the Association has decided to open roonss S
1in Toronto within the next few weeks, where infor- !
5 mation can be sent and obtained, of Mining Properties §
; for sale, and the undersigned has been appointed b
Managing Director.
> The Stock Books of the Association are now open, &
J and mining men and parties having mining properties
7 to dispuse of in all parts of the Province are invited
<3 to become members of the Association and to send §
{‘11 information regarding their properties.
A person can become a member by subscribing for R
{3‘ one share of $10 and by paying an annual member-+¥

g ship fee of $4.

Further particulars can be obtained by applying to }
the undersigned, 4

{: A. 8. THOMPSON,
Managing Director,
Cor. Victoria & Lombard 8ts., Toronto. :

PROVINCE OF NEW BRUNSWICK.

Synopsis of “ The General Mining Act,”
Chapter 18, 84th Victoria.

~——LEASES FOR MINES OF——

GOLD, SILVER, COAL,
{RON, COPPER, LEAD,
TIN and PRECIOUS STONES.

GOLD AND SILVER.

PROSPECTING LICENSES up to 100 areas, (each 150 feet
by 250 feet), issued at 50 cts. an area up to 10 areas, and
25 cts. afterwards per area, good for one year. These
Licenses can be renewed for second year, by payment of
one half above amount.

LEASES for 20 years to work and mine, on payment of
$2 an area of 150 feet by 250 feet. Renewable annually
at 50 cts. an area in advance.

Royalty on Gold and Silver, 2}4 per cent.

MINES, OTHER THAN GOLD AND SILVER.

LICENSES TO SEARCH, good for one year, $20 for §
square miles. Lands applied for must not be more than
2% wmiles long, and the tract so selected may be surveyed
on the Surveyor General’s order at expense of Licensee, if
exact bounds cannot be established on maps in Crown
Land Office. Renewals for second year may be made by
consent of Surveyor General, on payment of $2o0.

Second Rights to Search can be given over same
gro;nd, subject to party holding first Rights, on payment
of $20.

LEAsES.—On payment of $50 for one square mile, good
for two years, and extended to three years by further pay-
ment of $25. The lands selected must be surveyed and
returned to Crown Land Office. Leases are given for 20

ears, and renewable to 80 years. The Surveyor General,
if special circumstances warrant, may grant a Lease larger
than one square mile, but not larger than two square miles.

ROYALTIES.

Coal, 10 cts. per ton of 2,240 1bs.

Copper, 4 cts. on every I per cent. ina ton of 2,3521bs.
Leag,e 2 cts. on every I per cent. in a ton of 2,240 lbs.
Iron, § cts. per ton of 2,240 lbs.

Tin and Precious Stones, § per cent. of value.

APPLICATIONS can be fyled at the Crown Land Office
each dazifrom 9.30 a.m. to 4.30 p.m., except Saturday,
when Office closes at 1 p.m.

L. J. TWEEDIE,
Surveyor General.
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THE CANADIAN NINING NANUAL, 1892,

SECOND YEAR OF PUBLICATION.

IN PREPARATIOIN. | RE_A.DY 1sT JANTUARY.

A careful digest of information compiled from the most authentic sources relating to the Organiza-
tion, History and Operation of all Cé.nadian Mining and Quarrying Companies, together
with a series of articles on the leading mineral industries of Canada, and a
Resume of the Federal and and Provincial Joint Stock Companies Acts.

EDITED AND OOMPILED BY
B. T. A. BELL, EDITOR OF THE CANADIAN MINING AND MEGHANICAL REVIEW.

Secretary General Mining Association of the Province of Quebec, &c.

[nvaluable as a Handy Reference for the Miner, the Capitalist,
and the Machinery Manufacturer.

The Following Subjects will be Reviewed in this Volume:

The History of Mining in Ontario.

The Algoma Silver Mining Industry.

The Canadian Phosphate Trade.

The Canadian Asbestos Industry.

Gold Mining as an Industry in Nova Scotia.

Coal and Iron in Nova Scotia.

The Early History and Development of the Coal Trade in Nova Scotia.
Our Gold Fields in Quebec. ‘

The Mines and Minerals of the North-West Territories.
British Columbia as a Field for Mineral Investment.
The Mineral Resources of New Brunswick.

DEMY 8vo. 400 PAGES. | BOUND IN RED CLOTH.
23S~ PRICE THREE DOLLARS. <&w



THE CANADIAN MINING AND MECHANICAL REVIEW.

NORTHEY & CO'S STEAM PUMP WORKS,

Toronto, Ontario.

SIMPLE STEAM PUMP.
Filat Cap Pattern.

DUPLEX STEAM PUMP.

SPECIAL STEAM PUMP.

Steam Pumps of the best and latest designs for mi}\irig purposes, Boiler Feeding, Fire Protection,
and General Water Supply, Etc.

'NORTHEY & CO,

Mechanical and Hydraulic Engineers, - - - - - - Toronto, Ont.
WORKS—CORNER FRONT AND PARLIAMENT STREETS. ’
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COAL MINING MACHINERY.

Our Coal Mining Machinéry -_has this summer been thor-
oughly tested in several mines in Cape Breton, and has proved
BY ACTUAL THST to bz superior to that of all other makers.

Lol

SERGEANT’S COAL MINING MACHINE.

For results of tests above referred to and further information
In mining, apply to manufacturers,

THE INGERSOLL ROCK DRILL COMPANY
- 203 ST. JAMES.ST;LEET, MONTREAL.



