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SPECIAL NOTICE-

oHandsome Photo-Engraved Display Sheets, Entitled
*‘ Recent Improvements in Air Compressors,” *‘ Recent Improvements i in

Rock Drills;” mailed free to any one who will cut out this advertisement and mail it fo us with his name and address

Ingersoll Rock Drill Co. of Canada, - 208 St. James St., Montreal.

== SPHCIAT, &U

| The Canadian Rand Drill Co,

SHERBROOKTFH, QUH.

ORGANIZED FOR

The production of a better class of Rock ‘Working Machinery than has

Ty

R e
TR

been heretofore made in Canada.

SEE PAGHE 167. 4§

- »HAMILTUN POWDER

COMPANY

Manufacture Mining, Blasting, Military
and Sporting

GUNPOWDER,

Dynamite, Dualin,

AND THE NEW

ECLIPSE MINING POWDER.

DOMINION AGENTS FOR

- Safety Fuse, Electric Blasting

| 103 ST. FRANCOIS XAVIER STREET,

'BLACK DIAMOND STEEL,

Apparatus, etc.

OFFICH :

MONTREAL.
~ Branch Offees and Magazines

at all chief distributing
points . in Canada.

MILLER BROS. & TOMS,,

- MIANUFACTURERS OF

STEAM ROCK DRILLS,

AND
HOISTING ENGINES,
% Mining and Contractors’ Plant,
etc. etc.

P.A.RK BROTHER & CO.,

[TXIMITED]

The Best for Mining and General Purposes.
Large and well - assorted Stock.

377 St. Paul Street, Montreal.

LICENSES
PROSPEO'I: OR WORK ’

MINERALS

ON ANY OF THEIR -
Lands and Reservations

COVERING NEARLY

A Quarter of a Million Acres

In Eastern Ontaria, and principally
within the belts containing i
Iron, Phosphate, Gold, Galena,
Plumbago, Miea, Marbles,
Building Stone,

- And other valuable \Imerals are
issued by

|THE CANADA COY.

For list of lands and terms, apply to the
(‘omp'\n) s Mining Inspeclors
H. T. STRICKLAND,
Peterborough, Ont.,
For lands'in the County of Hastings
and Fe 6\‘\1 vard ; and
ANDREW BELL, P.LS.,

Ah‘nonte, Ont.,
For /zm s East of the County of Hartm«fs

BACON'S REVERSIBLE .A.ND FRICTION
Hngines

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

Reverences—G. H. Nicholls & Co., Capelton “Bells Asbestos Co.,

Hoisting

~ Complete Hoisting and

JENCKES MACHINE CoO.,,

Mlmng Plants

A SPBOIAI.TY

COPELAND & BACON,

83 Liberty Qtrut, New York.

Sherbrooke, Que., Manufactar (‘rs for the Dominion of Canada.

Thetford NMines ;
Domlmon Phosphate Co Montreal.

American ‘Ashestos Co., Black lLake;

United Ashestos Co., Black Lake;
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Penberthy Automatic [njestor

A Simple, Reliable and Durable

JAutomatic Restarting Boiler Feeder.

ozl
A0

Adopted by such well-kuown Engine Manufacturers as
2223 SAWYER, Massey & Co., Hamilton; JoHN ABEL, Toronto;
Haccart Bros, Brantford; JoHN Doty ExciNg °
Co., Toronto: WarErous 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 suetion pipe. For Traction,
Portable and Stationary Engines, Boats, etc., 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. 4 .

FOR SALE IN ALL LARGE CITIES IN CANADA.

Penberthy Injector Company, Manufacturers,
& Address all letters to DETROIT, Mich. WINDSOR, CAN., 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, <N R P~ WIRE OF ALL KINDS,
BRIDGE ' CABLES, HNAVRVUIERB EIE‘ ;5 OSPOEIS CU s INSULATED WIRE,

HAWSER ROPES, - B0 FOR MINES, ELEVATORS, INCLINES, ETC.

JOHN A. ROEBLING’S SONS CO.,

117 & 119 LIBERTY STREET NEW YORK.

Lidgerwood Mifg. Co.
96 LIBERTY STREET, NEW YORK. o .
34 & 36 WEST MONROE ST., CHICACO, 197 TO 203 CONCRESS ST., BOSTON, Q{

| TO 7 N. FIRST STREET, PORTLAND, OREGON.

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

FOR MINING PURPOSES A SPECIALTY.

Over 7,000 Engines in Usel

300 STYLES
and SIZES.

Send for
CATALOGUE.

B —————

Friction Drum Portable Hoisting Z'ngine
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THE DOMINION WIRE ROPE CO., MONTREAL, @

Office, 203 St. James Street.

RAILROAD

SWITCH ROPES

Wrecking Ropes.

SIGNAL

STRAND
and
CLOTHES

LINES. @

Hoisting, Mining, Inclines,
Transmission of Power,
Ships’ Rigging and Guys.

Send for Catalogue. ALSO
P. 0. BOX 1942. Lang’s Patent Wire Rope for Transmission and Colliery purpaoses

AUSTEN BROS,
RAILWAY, COLLIERY & GOLD MINERS' SUPPLIES.

NO. 124 HOLLIS STREET, HALIFAX, N.S.

=& ALL GOODS AT MANUFACTURERS’ PRICES.

MACDONALD & CO., LimiTED.

———MANUFACTURERS AND DEALERS IN—

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

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

I-(MATHESD NG Teuro Foundey and Machine (.

TRURO, IN.S. |
Engineers and Founders,

OUR SPECIALTIES

(old Mining Machinepy

Of every kind, with latest Western
Improvements.

ROTARY SAW MILLS 4

) ' In Latest Styles.

‘ ALSO MANUFACTURERS OF
Bl BOILERS AND ENGINES, [ o

| Y
T | A
Sk _SHIP, MILL & GENERAL R\
1 CASTINGS. |

4. CLISH, D. McDONALD, S. R. TUPPER,

Manager. Supt. Secy. and Treas

Iron, Bridges, Stoves,

Duncan S MaclIntyre, Hardware and Metal Broker,

RAILWAY, QUARRYMEN’S AND CONTRACTORS’ SUPPLIES,
154 ST. JAMES STREET, MONTREAL.
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EEAW WIRE CLOTH BIDDLES oF AxrL :D:mscnxzons 77 |

ALWAYS IN STOCK
BRASS, ]R()N AND STEEL. FOR MINING FPURFOSES.

THE MAJOR MANFG. CO.

23 & 25 COTE STRERT, MONTRHATL.
Send Specifications and get Quotations.

f }
III

e
t.'-i-

ALL IKINDS OF

RUBBER GOODS for MINING PURPOSES

MANUPACTURED

THE GUTTA PERCHA AND RUBBER MEFG. CO. OF TORONTO.

OFFICE 43 YONGE ST TORONTO. FACTORIES AT PARKDALE.

Steam & Air Hose. Rubber Bumpers and Springs. Fire Hose. Pulley Covering. Rubber Clothing & Bools.

M. C. BULLOCK MANFG. CO.

CHICAGO, U.S. A

Lane’s Patent - HOISTS

- Band Friction
FOR ANY SERVICR,

" Band Friction Holste 0 RELIABLE.

WIRE RUPE HAULAGE OF CARS. EXPLORING HOISTS.
Corliss and Side Valve Engines,

Bullock’s Diamond Rock Boring Drills
PROSPECTING AND DEVELOPING
MINERAL LANDS.

Holes bored at any angle, and solid cores

(or specimens) removed from all
strata penetrated.

Hand and Horse Power Drills for prospecting
in localities inaccessible to
Steam Drills.

Power Drills (15 styles) adapted for boring -

it
2

from surface or underground to
depths varying from

100 TO 3,000 FEET.

Gates Rock and Ore Breaker.

CAPACITY IN TONS OF 2,000 POUNDS.

Size 0— 2 to 4 tons per hour. sze 4— 15 to 3otonsper hour.
“ I—4t0 8 « ““

GENERAL MINING MACHINERY. |

&¥ SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES.

“Bravo” Hand Power Drill.
Capacity . 400 feet, 1 3-4”, hole 12-167

“ 5— 25 to 40 o

(1} 2— 6 to 12 L1} 113 (13 6__ @ to w ¢ 1]

" 3—l° to 20 ‘" [ (1} 7_ ” to 75 [ L
* 8-—100 to 150 ¢ “

Passing 9% in. ring, aceording to character and hardness of material.

GREAT SAVING IN POWER. ADJUSTABLE TO ANY DEGREE OF FINENESS.

The principle involved in this Breaker is acknowledged to be the greatest success ever introduced into Stone

Breaking Macgmery The Gates Breaker has made more railroad b and road metal than all other kinds of
Breakers combined.

Universally Adopted by Mining COmpanies Many Hundreds used by Raflway Companies.
8F Will furnisk a thousand references from Contractors, Street Superintendents, Mines, Cement Manufacturers, etc., etc. W
—— ALSO MANUFACTURED BY

WATERQUS ENGINE WOREKS CO. (Limited.)
Address, for CATALOGUE,

Or GATES IRON WORKS, so P. South Clinton Street, Chicago, U.S.A. Bra,ntford, ont,, Canada.
Branch Offices—44 Dey St., New York City ; 73a Queen Victoria 8t., London, Eng.

ENGINES,

o=~ Hoisting Plants, Gold Mining and Mill Machinery.

LW W Howell & Co.

e WRj:TE FOR PRICES. HALIFAX. N.S.




THE CANADIAN MINING "AND MECHANICAL REVIEW.

ELECTRIC BLASTING

VIOTOR BHLEOTRIO PLATINUM FUSEHS.

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,

VIOTOR BLASTING MAOECTNE.
Made in two sizes. No. 2 fires 20 to 30 holes. No. 1 fires S to 8 holes. Adapted for prospecting, stump blasting, quarry and

general railroad work.
“ PULL-UF "

The strongest and most powerful machine ever made for Electric Blasting. No. 4 size fires 70 holes. No. 3 size fires 40 holes.
Are especially adapted for submarine blasting and large mining works.

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

Manufactured only by JAMES MACBETH & CO-,

Catalogue. 128 MAIDEN LANE, NEW YORK' CITY.

sprpmss, [[FTREY (0AL MINING MACHINES

. . OPERATED BY ELECTRICITY AND AIR POWER.
Chain Belting

For Elevators, Coaveyors for haadling Coal Drills, Motor Cars, Etc., Etc.
Coal, Chutes, Tipples, &c. :&m‘
COATL SCREENS ~

MINES EXAMINED AND ESTIMATES MADE. Send for Catalogue. S =t i

THE JEFFREY MANUFACTURIANY,

218 East 1st Ave., Columbus, 0.  Chicago Branch, 48 South Canal St.

MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
AMHERST FOUNDRY & MACHINE WORKS.

THE MONARCH ECONOMIC BOILER

Patented Can. May 6, 1866 ; Feb. 10, 1887. Patented U.S.A. Oct. sth, 1886 ;
Aug. 23, 1887 ; May 8, 1838. Is the strongest and most portable boiler in use,
and its high economy in fuel makes it specially valuable to gold miners. Tested
evaporation 10.2§ lbs. of water per pound of ordinary Nova Scotia Coal.

Send for

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, &c.

Y come ) A ROBB & SONS.

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

LEVIS QUR.

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., etec.

WRITE FOR OUR PRICES.
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STANLEY'S PATENT COAL-HEADING MACHINES.

Sovme cof the advantages as compared with hand lohour arve:—Jt greatly reduces the wages cost. Does work in one-fourth the time. Leaves macch firmer roof.

Economises use of timber. Renders explosives unnecessary. Ventilates its own head while tunnelling.

These machines are now working at a number of collicries in England, Scotland and the Colonies; in the United States, and in Several Continental countries.

STANLEY BROS.,

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

Agents wanted in Canada for Manufacture or Sale of Machines.

Colliery and Engineering Works, Nuneaton, Eng.

Liberal terms offered.

-DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

The Sullivan Diamond Drill is the simplest, most accurate, and

most economical prospecting drill for any kind of formation, hard or soft, in
deep or shallow holes.

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

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

air or electricity. For sale by

DIAMOND PROSPECTING CO,,

15 & 17 N. Clinton Street,
AGENTS FOR

$M"” Drill—Hand Power.
Capacity—3o00 ft. depth.

Removes 1% inches solid core.

other Quarrying Machinery.
Hoisting and Hauling Engines, Cages, Tl;;?les, and other Coal Minin
Contractors for Prospecting Mineral Lands with the Diamond

rill,

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 150 mesh fineness.
The Granulator from size of a wheat berry to 20 mesh.
Fineness determined by size mesh of sereen used in mill.
Bot(lll mtills take from Rock Breakers and deliver a finished
product.

No Tailings, No Re-grinding, No Slime. Capac-
ity Hard Quartz 22 3. Phosphates, Coments, &e.,
3 a 4 tons per hour. Only 156 to 20 H. P. ze-
quired. Weight of each Mill 5,600 Pounds.

AMERICAN ORE MAGHINERY COMPANY,

No. 1 Broadway, New York, U.S.A.
R. T. ROUTH, Canada Sales Agent,
Corn Exchange, Montreal.

The Narod Pulverizer.

[Cory.]
WILMINGTON, N.C., May 27th, 1891.
AMERICAN ORE MACHINERY Co.,
No. 1 Broadway, New York :

GENTLEMEN,—In answer to your favor
of recent date, I would say that after several
months’ experience with the ¢ Narod Mill”
under varying conditions, I have never re-
%retted the purchase of the one we have.

think the * Narod” is by far the best
and most 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 phosphate
ground, but I have not known it to do less
than 3£ tons per hour : under favorable
conditions the mill grinds 4 tons per hour,
and will continue indefinitely.

Pieces of iron getting in 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 year.

Yours truly, C. E. BORDEN,
Supt. Navassa Guano Co.

é’hn.nlhm ih

ottt adonteat i atlies s et e ath

The Monteeal Car Wheel Company,

WORKS AT LACHINE,
(FFICES : NEW YORK LIFE INSURANCE BUILDING,

Montroal.

FOR SALE.

MANUFACTURERS OF

CHARCOAL IRON CHILLED RAILROAD WHEELS,

wffon sttt ant et oo, e

e

L

TO USERS OF THE DIAMOND DRILL,

Diamond Drili Bits set Promptly by an Effici-
ent Man

Bort and Carbon Diamonds for sale.

terms as New York. Prospecting with
American Diamond Dnll at per

O
g g1 1 L g 0 o

All Work Guaranteed.

Same

foot or by the day.
MocRae & Co.,
TTAWA.

ﬁ]ﬂ"nwu‘vv||||n"ll|l|n"uq[|wu|l|n-u|;lpn'lu||wu|| :
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LEDOUX & COMPANY,

9 Cliff St.,, New York.

Engineers, Metallurgists &
Assayers.

Public Ore Samplin;;md Storage Works

All the principal buyers of furnace materials in
the world purchase and pay cash against our certifi-
cates of assay, through New Yeork banks.

By special permission of the Secretary of the
Treasury of the United States, cars of ore or
Copper matte passing through in bond can be opened
angsampled at our works.

Consignments received and sold 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, ENGLAND,."

AND FOR THE

Balances # Weights of Beckers Sons, Rotterdam.

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Meissen Porcelain,
NG Platinum Wire, Foil, Cricibles and Dishes. Swedish Filter Paper. Chemically
Pure Reagents and Volumetric Solutions.

& An lilustrated Priced Catalogue on Application.®

LYMAN, SONS & CO.

380, 382, 384 and 386 St. Paul Street, MONTREATI,.

Axnaly tical
and Assay

JJH 6\ o
AR R
& %
& & R
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BELL TELEPHONE CO.

OFXF CANADA.
ANDREW ROBERTSON,

PRESIDENT,

C. F. SISE, - - - - - VICE-PRESIDENT.
C. P. SCLATER, SECRETARY-TREASURER.
H. C. BAKER, Manager Ontario Dept.

HAMILTON.

HEAD OFFICE, MONTREAL.

This Company will sell its instruments at prices ranging
from $10 to $25 per set. These instruments 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.,

Hestablished 1831

EIMER & AMEND,

C?]

¥

Assayers Supplies,
CHEMICALS AND CHEMICAL APPARATUS.
Best Goods, Low Prices, Careful Packing.

RICHARDS & COMPANTY,
41 Barclay Street, New York,

Agencs for BECKERS SONs' Dalances and Weights of Pre-
cision, of Rotterdam, Holland.

Importers and Manufacturers of

CHEMICALS, CHEMICAL APPARATUS

AND

Assay Goods,
205, 207, 209 & 211 Third Avenue,

H)

Prompt Shipment,

NEW YORK. Morgan Crucible Co., <2~

SPECIALTIES: BATTERSEA, ENGLAND, gy
BALANCES, WE]GHTS, ) Manufacturers of =

PLATINUM. Crucibles, Furnaces, Muffles,

AND SCORIFIERS
Of Superior Quality.
LEONARD RICHARDS, Agent,
41 Barclay St., New York.

J AbsolutelyPure Chemicalsand Acids,
Royal Berlin and Meissen Porcelain,
Kavalier’s Bohemian Glass.

Winnipeg, Man., Victoria, B.C.

ARNOLDI, STEWART & CO,

MONTREAX.,

Miners’, Quarrymen’s, and Railway Contractors’ Supplies.

DEALERS IN
Founders’, Boilermakers’, Steamfitters’ and Engineers’ Goods.

Steam Derricks,
Railroad Pile Drivers,

Steam Dredges,

Steel Rails for Railways, Tramways, &c.
Steam Shovels, T A

: . Wire Rope for Hoisting, &c.
Hoisting Engines, Horse-Power Hoisters, Cast Steel for Drilling and Tools,
Hand-Power Derricks, Lorry Wheels, Derrick Castings, &c.
Iron Pipe, Fittin%, Iron and Steel Boiler Plate and Tubes, Structural Iron of all kinds.
Every Description of Contractors’ Machinery, and General Mining Outfits,

Office—641 Craig Street, Montreal. P. 0. Box 1675.

L&J Tl

ESTABLISHED 1855,

Toronto
Safe
‘Works.

Manufacturers of

Fire and Burglar
Proof Safes.

Second- Hand Saf’es

Constantly in Stock at
Low Prices.

Catalogues and Prices on Application.
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EASTERN DEVELOPMENT COMPANY, LimiTED.

Organized under Special Act of the Legislature of Nova Scotia.

OWNERS OF THE COXHEATH COPPER MINES AND LITTLE RIVER COAL MINES IN CAPE BRETON, N.S.

THE ONLY DEVELOPED COPPER MINE IN THE WORLD of proved large valué,

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.

the office of the AMERICAN

plant.

CAPT. ISAAC P, GRAGG, President and General Manager.
M. F. DICKINSON, Jr., Auditor.
HON. W. E. BARRETT.
Consulting Engineer—GEORGE GRANT FRANCIS, M.E., of London,
Main Office of the Company—95 MILK STREET, Boston,

BOARD OF MANAGEMENT.

Mass.

interest payable in May and November at
LOAN AND TRUST COMPANY BOSTON, MASS.

$350,000 of bonds already sold and devoted to
$350,000 additional now offered at
of stock as bonus with each $1,000 bond.

purchase and development of the properties.
par and accrued interest from May Ist, 1891, with 50 shares
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.
MARCUS BEEBE,
Eng. Consulting Metallurgist-~DR. EDW. D. PETERS, Jr., M.E., Foston, U.S.A.

Prospectus Mailed on Application.

DRUMMOND, McCALL & CO.,

MONTREAL,
IMPORTERS OF

Iron, Steel & General Heavy Metals.

“Calder,” ‘““Summerlee” and * Govan” Pig
Iron, “‘Govan” Ferro-Silicon, ‘‘ Newport” and
*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.LF.” Three Rivers Charcoal Pig Iron,
suitable for CAR WHEELS, CYLIN-
DERS and fine castings where the
utmost strangth is required.

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

Offices : New York Life Insurance Building,
Montrenl. )

STANDARD POWDER COMPANY.

MANUFACTURERS OF ALL KINDS OF

EXPLOSIVES

MINING

AND

RATTROAD
ADDRESS WORK.

W. H. HARRISON,

Manager,

Brockville, Ont,

BOILER AND PIPE COVERINGS,

Absolutely Fire Proof.
Light and Easy to Apply.

Indestructible by heat; covering your
Steam or Hot air Pipes will save
from 10 to 40 per cent. in fuel, and give
dry steam at long distances.

ASBESTOS SPECIALTIES.Q-Braided Packing, Mill Board, Fire Felt, Sectional Coverings,
Asbestos Cloth, Asbestos Theatre Curtains, Asbestos Paper, &c., &e.

THE GHALMERS-SPENGE ¢0,

- 09-61 LIBERTY ST, N.Y.

Ontario Mining Laws.

The followingdis a summary of the chief provisions of the amend-
ments to the Mining Laws of Ontario, passed during the Session

of 189z :

1. ‘I)n 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 sutveyed town. hip any part of which lies within 12 miles of a
railway, and $a if at a greater distance,

2. Instead of by grantin fee simple, mining land may 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
evely twenty years, subject to payment of the yearly rent charge
in advance and to such conditions as may be provided by regulation.
But the lessee may at any time purchase the land so held, in which
case the first year's rent shall be treated as part of the purchase

money.

3. '¥‘he 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 in 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,
nickel, or nickel and copper, taken from lands sold or leased by the
Crown, are subject to a royalty of per cent., and all other ores or
minerals to such royalties as shs&l from time to time be fixed by
Order-in-Council, not exceeding in the case of iron 2 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 Lhe patent or lease, except
as to rnines 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 aiplication was
made in writing to the Department prior to the 24th April, 1891,
grants may be made where the application is received witg?n three
months from the 4th day of May, 1891, and otherwise at the price
and upon the conditions heretofore applicable in accordance with the
terms of section 1, sub-section s, of the Act of 18q1.

ARCHIBALD BLUE,
Director.

OFFICE OF THE BUREAU OF Mines,

Toronto, May 2r, 1891,

This advertisement will not be paid for if published without

" authority.

BOOKS OF INTEREST

TO

Engineers, Mechanics, Etc.

Mathematical Instruments,
Squares, Scales, Compasses,
and a full line of
BEngineers’. Drawing Supplies.

W. DRYSDALE & CO.,

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

CANADA ATLANTIC

RAILVWA Y.
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
nearest agent or to S. EBBS, City Passenger Agent,
24 Sparks St., OTTAWA.
GEO. H. PHILLIPS Gen. Agent,
VALLEYFIELD.
J. W. DAWSEY,
136 St. James St., MONTREAL

Or at 260 Washington St., Boston, and
317 Broadway, New York.

E. J. GHAMBERLIN, C. J. SMITH,

General Manager,  Geperal Passenger Agent.
General Offices, Ottawa.
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EDISON ELECTRIC COAL CUTTERS

Present the Following Advantages:

Great Economy in Cost of Mining ;
Great Saving of Coal ;

Cuts Away but Four Inches of Coal,
Leaving it in Better Condition ;
Regquires but 1-3 the Number of Rooms,

As Compared to Hand Lakor;
Great Reduction of Dead Work.

For Descriptve Circulars Address

EDISON GENERAL ELECTRIC COMPANY

At Nearest District Office.

DISTRICT OFFICES:

Canadian District, Edison Building, Toronto, Canada.
Central District, 173-176 Adams Street, Chicago, Ill.
Eastern District, Edison Building, Broad Street, N.Y.
New England District, No. 26 Otis Street, Boston, Mass.

Pacific Coast District, Edison Building, No. 112 Bush Street, San Francisco, Cal.

Pacific Northwest District, Fleischner Building, Portland, Ore.
Rocky Mountain District, Denver, Col.
Southern District, No. 10 Decatur Street, Atlanta, Ga.

2a PATENT

(RIP

Pulieys & @ut of f
- Gouplings.
W

SPLITOR SOLID
@AGUARANTEED..G)

AFTER USINGYYOU WONDER
How YOU MANAGED WITHOUT IT.

S.C. Brantford, GG an.

‘80 H.P. CLT 057 COUPLING.

i
'

As easily applied to
X GEARING

vaag -
vaeiy U0

. AND

g
YERE)

Sprucket Wheels

—
oz YL AS TO
v3in

PULLEYS.

Works equally as wellasa

DRIVEN OR DRIVER.

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

3-93" X 22" SAW,

Transmitting 200 H.P.
each,

SUBSCRIBED CAPITAL -

IHE@MM&

$100,000.

NSPELTIDN

H

o5 e
I’O,,a"b

Consurrive ENCNEERS

5.c.Ro: Chief Engineer.

aswance VO VAR

.FRA c pes
HeAD OFrice.2ToRONTO ST.

FULL GOVERNMENT DEPOSIT.

Sm Aex.CamparLL KOM.O. Pres.
{Lieud Govr.f Ontanc)

Joun L.Braikie £50.VicE PrES,

N\,

: TORONTO.
THE PREVENTION OF ACCIDENT AND ATTAINMENT OF ECONOMY IN THE USE OF STEAM OUR CHIEF AIMS.

Agonts at Montrcal, J. W. GRIER & MUDGE, 1725 Notre Dame Street.

t at Ottawa, J. K. STEWART, Sparks St. {
Agon ’ Agent for New Brunswick, R AW Foin 8t. John.
0. E. GRANCERG, Inapactor, Montreal. W. J. COLLES

ent for Nova Scotia, G. W. JONES, Halifax.
TON, lgopoctor. at. John, N.B.

Geologieal and Nataral History

Supvey of Canada,

ANNUAL REPORT, 1887-88,

VOL. IIL, PARTS I and II

With Accompanying Geological Maps,
Plans of Mine Workings, and other
Ilustrations; also a Complete

Alphabetical Index. -

NOW PUBLISHED AND ON SALE,
PRICE, COMPLETE, TWO DOLLARS.

The Report includes thirteen separate Reports,
as Follows :—

(a.) Summary Report of the Operations of the Survey for
1887-88. Single copy, 10 cents.
{.) Report of an exploration in the Yukon District,
N.W.T., and Adjacent Northern Portion of British
Columbia (with maps, etc.), by Dr. G. M. Dawson,
D.S., F.G.S. Single copy, 30 cents.
(¢.) Geology of the Mining District of Cariboo, B.C.
(with maps), by Amos Bowman, M.E.
Single copy, 25 cents.
(¢.) Notes to Accompany a Preliminary Map of the Duck
and Riding Mountains, N.W.T., (with maps), by
J. B. Tyrell, B.A., F.G.S. Single copy, 10 cents.
(/) The Geology of the Rainy Lake Region (with map),
by Dr. A. C. Lawson. Single copy, 25 cents.
(£.) Mines and Mining on Lake Superior (with maps,
plans, drawings, etc.), by E. D. Ingall, M.E.
Single copy, 30 cents.
(/.) Explorations in James’ Bay and Country East of Hud-
son Bay, by A. P. Low, B. Ap. Sc.
Single copy, 25 cents.
1%.) Second Report on the Geology of a Portion of the
Province of Quebec (with mag of the asbestos mining
region), by Dr. R. W. Ells, F.G.S.A.
Single copy, 25 cents.
(m.) Explorations and Surveys in Northern New Bruns-
wick and Adglacent Areas in Quebec and Maine,
U.S.A., (with map), by Dr. L.W. Baily and W.
Mclnnes, B.A., F.G.S.A. Single copy, 25 cents

(n.) Surface Geology of North-Eastern New Brunswick,
etc., (with maps), by R. Chalmers.

Single copy, 20 cents.

(».) The Mineral Wealth of British Columbia, by Dr.

G. Me Dawson,D.S.,F.G.S.  Single copy, 25 cents.

(s.) Statistical Report of the Production, Value, Exports
and Imports of Minerals in Canada, by E. Coste,
E.M. Single copy, 25 cents.

() Chemical Contributions to the Geology of Canada
from the Laboratory of the Survey, by G. C. Hoff-
man, F. Inst. Chem, F.R.S.C.

Note.—These and all other Publications of the
Survey may be purchased from or ordered through

W. FosTER BROWN & Co., Montreal,

Durie & SoN, Ottawa, Ont.,

WitriaMsos & Co., Toronto, Ont.,

McGREGOR & KNIGHT, Halifax, N.S.,

J- A. McMiLLAN, St. John, N.B.

J. N. HisreN & Co., Victoria B.C.,

R. D. RICHARDSON, Winnipeg, Man.,

Moir & MiLLs, Port Arthur, Ont.,

THoMPsON Bros., Calgary, Alta.,

EDWARD STANFORD, 26 and 27 Cockspur Street,
Charing Cress, London,

SampsoN, Low & Co., 188 Fleet Street, London.

F. A. BrockHAUS, Leipzic,

B. WESTERMANN & Co., 838 Broadway, N.Y.,

or by application to

Dr. JOHN THORBURN,
| Librarian,
Geological and Nat. Hist. Survey, Ottawa.

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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A, IR. WILILIAMS,
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.

’ \i . / « N
MR

..“«\\\\. \ \\Q:\\
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,
pr——— ‘ T : , Punches,
“T"m'f(?'?w N P I Shears,
Bolt Cutters,
’ Slotting
Machines,
Matchers,
Moulders,
Tenoners,
Band Saws,
Morticers,
Saw Benches.

36 and 40-Inch Gap Lathes:

Locomotive and Gar Machinery, Special Machinery—Priee List and Photogeaphs on Application.
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PROVINCE OF NOVA SCOTIA.
Lieases for Mines of Gold, Silver, Coal, Iron, Coppee, Lead, Tin

—AND—— s

PRECIOUS STONES,

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

] GOLD AND SILVER.

Under the prov: isions of chap. 7, Revised Statutes of Mines and Minerals, Licenses
are issued for prospecung Gold and Silver for 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 are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non- forfemble 1f the
labor be not performed.

Licenses are issued to owners of quartz cmshmg mills who are requued to

- pay Royalty on all the Gold they extract at the rate of two per-cent. on smelted Gold

valued at $19 an ounce, and 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 twelve months are issued, at a cost of twenty 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 are 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 requxred for
their mining works.

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

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

GOLD AND SILVER.

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

The royalties on the remaining minerals are : Copper, four cents on every unit ;
Leac, two cents upon every unit ; Iron, five cents on every ton; Tin and Precious
Stones ; five per cent. ; Coal, 7% 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 Fron,-Copper, etc., are
met at numerous points, and are being rapidly secured by miners and investors.

THE HON. C. E. CHURCH,

S

Comrmssxoner Public Works and Mmes,

HALIFAX NOVA SCOTIA.
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Acid Waters! Acid Waters!!

IMPERIAL BOILER COMPOUND (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
it 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 GO0.,

Soho Machine Works, - Toronto.

STAMPS !

PRITCHARD & ANDREWS,

173 & 175 SPARKS STREET.
..

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.

STHE -

BALL ELECTRIC LICHT C2,

MANUFACTURERS OF -~

- . ki
i >
a E
T ©
W, A
i »

D

ELECTRIC LISHTINCAPPARATUS

70 PEARL STREET

TORONTQ
ONT.

ARC AND INCANDESCENT

FOR MINING PURFOSIS.

'lliamo.nds, Jewellery, Watches & Silverware

ROSENTHAL'S

Goldsmith’s Hall, 87 Sparks St.,

Blake Ore-Crushers, Engines, Boilers,

Mill Cearing, Shafting and Cearing, Safety Elevators
and Hoists for Warehouses, &c., &c.

GEORGH BRUSH,

Derricks, Hoisting Engines,

Steam Pumpes,

Kagle Foundry,

and all kinds of machinery for -

Montreal.

WRITE FOR QUOTATIONS.

Miners, Contractors, and

Quarrymen’s use.

STEEL WIRE CHXIN,

BROWN’'S PATENT.

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.

Send for sample prices.

B. GREENING WIRE CO,

HAMIT.TOIN.

EUTTERFIELD & CO.

L I A AR DOy

® g ANVIS| Y00y

DERBY LINE,VT.

h weiTE For 189 C ATALOGUE. I

- OTT AW AL

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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John E. Hardman, S.B.

MINING ENGINEER,
Oldhamm, Nova Scotia.

Can be consulted on all matters pertaining to the profession.
The develop and of Gold Properties a specialty.

EDMUND SPARGO,

Coasulting and Mining Engineer, 3 Cable Street,
Liverpool.

Owners of or Investors in Metalliferous Mines, Slate, Granite
and other Stone Quarries, Brick, Terra Cotta, Fire and other Clay
and Mineral Estates in general, requiring reliable and sound advice
either in the Purchase or Disposal_thereof, should consult E. S.,
who has executed important professional commissions in Germany,
Austria, Hungary, France, Belgium, Spain, Portugal, Sweden,
Norway, and in the various Mining Districts throughout Great
Britain and Ireland. Telegraphic Address : * Spargo,” Liverpool
Bankers, National Provincial Bank of England, Liverpool.

LonpoN OrricE :

TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.

Miners, Gonteactoes and Quareymen.

a4t

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

J. & H. TAYLOR,

MONTRE.ATL.

J. T. DONALD, M.A.

Analytical Chemist and assayer,
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 ENGINEER AND GEOLOGIST,
30 St. Francois Xavier St., Montreal.
&7 Specialty— Phosphate Lands. &

T. D. LEDYARD,
DEALER IN MINERAL LANDS,

ROOM 3, 57 COLBORNE 8T., TORONTO.

Will buy undeveloped iron ore and other mineral properties,

WANTED.—Deposits of Magnetic kron Ore, Red Hematite,
Brown Hematite, Galena, Iron and Copper Pyrites, Mica, Soa;
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. Correspondence
solicited. Crown land business attended to.

The American Motal Co.

(Isdixnitoed), .
80 Wall St., New York. P. 0. Box 957.

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

Advances Made on Consignments.

. ' Henry R. Merton & Co, London,
AGENTS FOR‘ Willi?'ms, Foster & Co., Ltd., Swansea.
( Metallgesellschaft, Frankfort-on-Main

E. E. BURLINCAME'’S

ASSAY DFFICE "o aracat o
" LABORATORY
X e opado, 1566, Samples by mall or

Gold & Silver Bullion Rofinegd, Molted and As-
Address, 1736 & 1738 Lawrence 5¢., Dezver, Colo,

HARRIS & CAMPBELL,

-—0—

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

FURNITURE.

——o0

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

Corner Queen & O’Connor Sts.,
OTI.A. W .A.

JOHN J. GARTSHORE,

Railway and Tramwayv Fquipment,

NEW AND‘ SECOND HAND RAILS, CARS, ETC.
49 FRONT ST. WHRST,
: TORONTO.

!

'W.BREDEMEYER, PH. DR.

(Late Partner of John McVicker)

Mining Engineer, Provincial and United States Surveyor
and Assayer. hmnic Temple Block, Vancouver, B.C.

Reliable Reports, Underground Surveys and Maps .ot
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.

&a All business strictly cash in advance.

ALEX. RANKIN,

20 Toronto Street, Toronto, Ont;

Agent for sale of Mines and Mineral Land.
CORRESPONDENCE SOLICITED
&2 Agents in England and New York.

WM. HAMILTON MERRITT, F.C.S.

Associate Royal School of Mines, &ec.,
MINING ENGINEER and METALLURGIST,
Wiil report on Mines and Mineral Properties.
~ ADDRESS:
16 Toronto St., Toronto, Ont.

C. V. M. TEMPLIE,

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

CORRESPONDENCE SOLICITED.

——— —o——
OFFICE AND RESIDENCE:

47 8T. GEORGE ST., - 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.
E. Gardner Johnson, Vancouver, B.C.

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

30 St. Francois Xavier Street,
MONTREAI., CAN

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

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 AND PHOSPHATE.

' SPECIALISTS v MICA,

MINERS AGEHBNTS,

RICHARD BAKER SON & CO.

8 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,

Consulting Mining Engineer
and Assayer.
- OFFICH :—120 YONGE STREET,

Toronto, Ont.

W. de¢ L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.
Mining Engineer and - Motallurgist,
REPORTS ON MINES AND MINERAL LANDS, -
PHOSPHATE A SPECIA?[;;TY.

32 LIBERTY STREET. . .
- Neowwr oxrik.

JAMES HOPE & CO.,

Boolksellexss,
STATIONERS, BOOKBINDERS AND PRINTERS,

OTI A W .A.

W_ILS_ON & GREEN,
Commisgion Merchants,

PHOSPHATE SHIPPERS.

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

ROBIN & SADLER,

MANUFACTURERS OF

Leather Belting.

TRY OUR

Waterproof Belting,

Just the thing for Mining Machinery.
MONTREAL, TORONTO,

2518, 2520, 2522 Notre Dame Street. 129 Bay Street.

McPHERSON, CLARK & JARVIS,
Barristers, Solicitors, Etc.
27 WELLINGTON STREET,
TORONTO, CAIN.
TELEPHONE 1384. 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

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

—— ST ——
L )
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. PEATTY & sons,

WELLAND, ONT.
B gs - | Wl  HoIsTIG
- L ENGINES.

- FOR PACKING ENGI—NES

FOR
[ ]
Mines

AND

Inclines.

ASBESTOS, PHOSPHATES ORES, &c,
Send to us for Samples and Prices.

Every Quality and size in stock.

Specially strong sewing for heavy materials. Hors,,_..,owe,. Hoisters,

Lowest prices compatible with good work. | Stone Derrick Iron,
centrif‘ugal Pumpe,

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

THE CANADA JUTE COMPANY (Ltd)

DREDGES, ' DERRICKS,
17, 19 & 21 ST. MARTIN STREET,

, . A STEAM SHOVELS,
Established 1882, - ‘. . MONTREAL And other Contractors’ Plant

BALBACH SMELTING AND REFINING COMPANY

EDWARD BALBACH, Jr., Prest. - J. LANGELOTH, Vice-Prest.
NEWARK, NEW JERSEY.

j Smelters and Reﬁners of Grold, ‘Silver, Lead, and - Copper Ores

BULLION AND ARGENTIFEROUS COPPER MATTE RECEIVED ON CONSIGNMENT OR PURCHASE.
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FRASER & CHALMERS,
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;Applied Scier.ce at McGill University.
i The announcement of McGill University for
; next session gives evidence that the governors
¢ fully understand that the advance of applied
; science calls for additions to the teaching staff
and increased laboratory equipment, and are
‘ prepared to meet the demand to the utmost of
E’ their ability.  Industrial chemistry, metallurgy,
§ electrical science, and the constructive arts daily
¥enter upon the occupation of new fields, and are
idaily fruitful in new problems. Canadian grad-
uates must successfully grapple with these prob-
tlems or give place to men who are fitted for
t such- tasks by the education provided by other
“communitics. ‘The importation of many mil-
“lions of dollars worth of metals every year, for
sthe manufacture of which this country possesses
i:.ores and fuel in abundance, may be viewed as a
»political problem from different standpoints, but
+it offers only one practical question to the in-
‘structed manufacturer, for the solution of which
'he is dependent upon the revelations of the
.chemist and the devices of the engineer. The
' laboratory is an indispensable adjunct to cvery
: metallurgical works, and its operator must
<acquire his training in the class-rooms and
.laboratories of the modern school of applied
‘science  An institution of this sort, with well-
-equipped laboratories for physical and chemical
denm'\smnm, and the foundation of a pro-
fca,orahnp of electrical engineering, have been
‘given to McGill University by Mr. W. C. Mec-
\Donald Large gains for Canadian mining
,entcrpnse may be hoped te follow Mr. Mc-
gl)onald's wise gift. Electrical science has but
frecently given much aid to miners by the in-
;ndescent light and the transmission of motive
“power to points difficult of access.  Still more
Jecently we have the concentration of lean iron
,0tes and the depuration of rich ores from phos-
phoru% by the magnetic separator.  In fact the
iMore or less successful operation of 26 concen-
tratmg mills in the United States raise some ex-
pec.mtlon that this preparation of ore for the
fumace may prevent the basic process for puri-
_fylng steel from obtaining a place in American
manufacture. Be this as it may, it is beyond
doubt that the value of lean ores has been im-
mensely increased and the purification of rich
ores from phosphorus made practicable by a
process which had its first application in the in-
lavention of Dr. LaRue of Quebec, for depurating
Jihe iron sands of the Lower St. Lawrence.
Mr. McDonald’s munificent gift has evidently

i

T

been prompted as much, if not more, by a hcarty
love of scientific research as by a spirit of gener<
osity ; for he has provided for students desiring
to engage in original research a special laboratory,

Of the other laboratories it is worthy of note
that the hydraulic presents special features in
the motive power of a 200 feet head of water
afforded by the Montreal Water Works, and in
the equipment with various turbines and water-
wheels. ‘The applications of hydraulic pressure
touch many arts, such as the manufacture of
the finest brick, the compression of steel ingots,
the operation of cranes of enormous power. The
mountain streamlet, though slender in volume,
if it be only of high fall, when married toa
dynamo sends its energy along a wire to some
remote peak and lights the miner’s pathway,
works kis drill and lifts bis ore to the mouth of the
shaft. ‘The immense power of our own mighty
rivers is second to none in the world in capacity
for aid to industrial enterprise. These consid-
erations indicate somewhat the great value of the
aid offered to students of engincering by the
hydraulic laboratory of the McGill University.

If in the equipment of the cement-testing
laboratory we may discern the recognition of
the value of Canadian cements and the impo:-
tance of testing their efficiency, as well as of
guarding the engineer from the many worthless
cements put on the market, the remark may be
permitted thatthe addition of a small milling plant
and mufile and would enable students to do ser-
viceable work in the preparation of cements.
Synthesis as well as analysis should have its
place in experimental enquiry.  Recent dis-
coveries point to our rock silicates as materials
for cements deserving of investigation, and
this remark leads up to the suggestion that the
firing of Siemens’ furnaces with Lima oil and
super-heated steam instead of with coal, now in
successful operation at Bethlehem, Pa., presents
to the Faculty of McGill University means
of vroviding for metallurgical rescarch a small
manageable furnace of great efficiency, easily
constructed, occupying little space, and main-
tainable at moderate cost. There are some
knotty points in thermo-dynamics which the use
of this oil and water-gas fucl presents, and if to
these were added the problems presented by the
greatest steam-generator of the day, the Babcock
& Wilcox boiler, the students of McGill who
would be brought to the study of these questions
might make while going through their curriculum
very profitable use of the instruction the thermo-
dynamic laboratory is otherwise so well fitted to
impart.

‘The workshops on the endowment of Thomas
Workman, are fully equipped for practical in-
struction under the professor of Practical Engi-
neering. A special lecturer or professor will, next
year, undertake the course of lectures on mining
and metallurgy. The university requires aid for
this purpose, and it is intimated that funds are
necessary to place the Mining School on a
secure basis. A permanent endowment of $2,000
is asked for, and the ReviEw hopes it may be

doubled for the purpose of intimating to the
governors that the public nced demands that

McGill University, otherwise so well equipped
to instruct in cvery auxiliary science, shall take
a foremost place in teaching metallurgical
science. It is stated that no special mining
laboratory has yet been provided for instruction
in practical ore-dressing. This want should be
supplicd ere another session and nothing left
undone to equip with all methods of practical
rescarch this great Canadian institution of
learning.

Bush Fires.—A More Stringent Applica-
tion of the Law Demanded.

The recent destruction of the Asbestos Club
House, along with other valuable property at
Black Lake, reminds us of the urgent necessity
that exists for some more stringent application
of the law respecting bush fires which will
diminish, if not altogether climinate this con-
stant and harassing menace to the miner
in various of our mining camps. Until
quite recently no organized effort was made in
the Province of Quebec to prevent the annual
recurrence of these bush - fires — indeed the
Crown Lands Department scemed to be ani-
mated by an insanc desire t+ destroy cvery trace
of verdure on the hills, leaving nothing but the
rocks. Not only were lands which were totally
unfit for settlement disposed of to ignorant
pioneers, attracted to such remote places by the
timber and the fishing rather than the quality of
the soil, but purchasers were bound under pain
of forfeiture of their homes and improvements,
to destroy a certain percentage of the timber
upon their «ands before being granted their
patents. Recently a disposition has been mani-
fested-to check this criminal waste of a rapidly
diminishing soutce of revenue, but so far with
little practical effect. In the sale of mining
lands, for instance, the government reserves the
right to the timber for three years. During that
time the lumberman who owns the limit in
which the lands are situate, has the privilege of
removing such timber as he may want, Very fre-
quently this timber would be of considerable
value to the miner in the construction of his
works and buildings, but having no direct in-
terest in the timber, and having every intcrest in
learning the character of the rocks beneath, his
first step after taking possession is usually to
start a forest fire to burn the moss, forest growth
and dcbris from the rocks. But with them goes
valuable timber. Unfortunately it is seldom limit-
ed to the locality of its origin, but, as in the in-
stances before us, it extends into neighbouring
propertics, swecping large areas of timber, and
destroying much valuable property. We hope
that the Commissioner of Crown Lands will see
to it jthat his large retinue of so-called
¢ Mining Inspectors ” are given full instructions
to look closely into this mattcer, and that the law
will be made stringent cnough to suppress the
evil altogether.

The subject of our next portrait sketch will
be Dr. George M. Dawson, Assistant Director of’
the Geological Survey of Canada.
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’ To Our Readers.

In May, 1886, when the Review was assumed
by its present management, it consisted of cight
pages of reading matter and four of advertise-
ments, twelve in all, with a circulation of 431
copies; in May, 1891, it had increased lo fifty
pages, t\\'cnty-ni'nc being reading matter and
twenty-one advertisements, with a circulation of
four thousand copics. ‘The wide distribution of
our last 1ssue, not only throughout the various
provinces of Canada, but among capitatists and
others interested in Canadian mining in different
parts of the world, may be gathered from the
following authentic returns taken {rom our
books :—

Cories.
Province of Ontario ......... 1,338

“ Quebec....oo..os G624

“ Nova Scotia...... . 748

t New Brunswick.. .. 72

u British Columbia .. 273
Province of Manitoba and N.

W, T, 28
United States........... .. 554
Great Britain........... 207
France....... ..ol 57
Germany............. e 53
South America........... . 18
British West Indies ...ovvttt 5
Australia.. ..... ...l 5
South Africa................ 2
Japan....... ...l 5
Ttaly ..oevnvnnn Cee eneans . I

Total circulation for May.. 4,000

Any ¢ doubting Thomases’ who may be dis-
posed to questionr the veracity of these figures,
are invited to examine our mailing sheets .or
themselves, when they will be thoroughly con-
vinced of the truth of these statements.

We notice that the Zrades Journal and several
other Nova Scotian papers have been complan-
ing of the noxious fumes produced by the
explosive roburite. On what slight grounds
they do so may be judged from the report of a
committce appointed by the Durham Coal
Owners' AsSoc’~*ion and the Durham Min-
er’s Association, to investigate the question,
which found : That the products of the explosion
of roburite and tonite are not more deleterious
than those of gunpowder; that no chemicil
evidence was obtained .of the presence of nitro-
benzine, and throughout the enquiry no case of
nitro-benzine poisoning was met with ; that with
regard to the production from roburite, tonite
and gunpowder of carbon-monoxide, the quantity
found in average samples taken is small, and is
s0 quickly dissipated by the air cusrent as to
have been detected only in troces, five minutes
after the firing of the shot. It was recommended
that an interval of five minutes be allowed to
elapse after the firing of a shot before the hewers
be allowed to re-enter the place, and also that
<artridges be fired by eluctricity, owing to the
umes given off by the burning fuse.

EN PASSAN'.

We are indebted to the Colliery Engineer Co.
of Scranton, Pa., for a copy of their valuable
little hand-book, the “Collicry Eugincer Pocket
Book.” It is replete with information on every
point connected with the subject and will be of
great. assistance, especially, to miners who are
preparing  themsclves to take a certificate ; we
cordially recommend it to their notice.

Elsewhere in our columns will be found an
excellent article on “‘T'he Nickel and Copper
Deposits of Sudbury,” from the pen of Mr.
Alfred L. Barlow, M.A,, of the Geological Sur-
vey. Mr. Barlow has been for several years
engaged in the exploration of this region, associ-
ated with Dr. Robert Bell, and there is, perhapsy
no one better qualified to deal with the subject,
both from a scientific and practical standpoint,
than himself.

The next quarterly mecting of the General
Mining Association of the Province of Quebec,
will partake of a holiday nature—a trip to the
phosphate region being contemplated by the
Council. A steamer will be cngaged to carry
the members and their friends up the Lievres as
far probably as High Falls ; here they will camp
out for a couple of days, which, if the weather
prove propitious, will be a pleasant change from
the customary routine of similar excursions.
Trips to the various mines in the vicinity will be
arranged, and everything be done tn make the
visit serve a practical purpose, while maintaining
the character of an outing.

Awmong the curiosities that occasionally crop
out among the reports of mining companies, is
that of a great French company which was to
perform wonders in the gold ficlds of the
Transvaal. Ten crushing mills produced in
twelve days 300 oz of gold, while in the preced-
ing thirty days only 600 oz. were obtained, from
which the shareholders are led to infer that the
company is making very rapid strides in the
direction of big dividends. In order to facilitate
this desirable result the company has resolved to
procure thirty more mills, ten of which have been
already bought. It is expected that by means of
these “the monthly yield of 56,000 francs will
be very rapidly doubled.” Their ideas on the
subject of plant are certainly not limited by any
notions of economy.

The following communication from Mr. H. P.
MclIntosh, Secretary of the Canadian Copper
Company, will be of interest, as show!uy that this
company has found mining in Sudbury to be
profitable :— -

To THE EDITOR OF THE CANADIAN MINING RE. IEW:
S1r,—If it is sufficiently intcresting, you might announce
that this company has purchased about thirteen acres of
land, on the Valley Railway, near Brooklyn $tation, G , on
which it will immediately erect a copper-nickel alloy plant.
Yours truly,
Tue Caxapniax Covrer Co.,
By H. P. McCINTOSH, Sec.-Treas.

CLEVELAND, O., Junc 2nd, 1891.

It is understood that the works will be in
operation by August. We trust that the result
of their enterprise will be such as to induce some
Canadian companies to follow their example on
this side of the line.

On another page will be found some in-*
teresting communications from M. H. S. Poole,
General Manager of the Acadia Coal Company,
and Mr, T\ Shaw, M.E., of Philadelphia, res-
pecting the latter’s gas testing machine, together
with copics of a unique correspondence between
Mr. Poole and Mr. Wilson. ‘Fhe dispute on Mr,
Shaw’s side is waxing acrimonious, and the
REVIEW comes in for a share of his withermy
sarcasm,  Ordinarily, we believe him to be
moderate and cquable in his views, but on the
subject of his pet instrument he becomes ram-
pant and unmanageable, and ; eady to assail any
and all who do not profess entire belief in us
almost supernatural powers. We are quite wiil-
ing to admit some of its virtues, but must de-
cline to agree to its infallibility when the con-
trary has been proved. Our editorial tester was
applied to the letter under consideration and
showed a very large percentage of “gas,” which
Mr. Shaw with a workshop full of his machines
was unable to perceive. But Mr. Shaw con-
trives, though perhaps with difficulty, to keep
within the bounds of courtesy, which is more
than can be said of his agent, J. R. Wilson. In
his case impudence rises to a height almost
sublime, and certainly unique. Under the guise

1of friendship, and with a patronizing verbosity
not often equalled by other members of the
“patent cure-all” fraternity, he undertook to
read a lesson to his correspondent on the error
of his ways, ignorantly imagining that by pro-
fessing to see a danger which none but he could
cure—a very stale trick of the Ancient Order of
Quacks—he might contrive to sell his “ universal
panacea” of a machine. The culminating point
was reached in his letter of March 16, when he
asks: “Would you live to regret, like Cowans,
that you were ever a mine superintendent?”
which for gross impudence and heartlessness
stands unrivalled. The Shaw machine, as we
have said, undoubtedly has some merits, but if
these are to be hidden under a bushel of wordy
insolence, it will be difficult to dispose of at any
price, far less five hundred dollars.

The Pictou Journal indulges itself in a long
and laborious criticism of the letter from “ Man-
ager,” which appeared in the April issue of the
REviEw. Intended to be mildly sarcastic, it
falls decidedly short of this expectatir..i, bemng
only inane in some parts add in others rather
rude. It is not our province to defend our cor-
respondent—we suspect, in any case, that he ts
more than able to hold his own in a discussion
with the Josmrna/—but exception must be taken
to certain remarks in respect to Nova Scotian
colliery managers as a class. Commenting on
their conduct in general, after a diatribe on those
of a past gcneratioh, their surliness and vulganty,
it goes on to say: *“They—the managers—have
improved wonderfully of recent years, and if
they continue as they have begun, it will not be
a matter of surprise that they act like gentlemen,
but the wonder will be that it was poseible for
them ever to have acted otherwise.” This i
most uncalled for, and is a gross libel on these

gentlemen. By what standard the Jorsal judges
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them it is hard to conceive ; Chesterfield himself
would hardly come up to it, and this paragraph
alone would preclude the idea that even the most
outrageous egotism could allow our contemporary
to have any personal reference. It seems,
however, that this captious critic, having no argu-
ments to advance, adopted the cuttlefish or
skunk mode of retreat as the safest, and having
cjected a cloud of inky dirt, retired, leaving his
opponents with a vague sense of having been in
contact with something nasty.

We observe that a certain Rev. Mr. Pringle,
of Port Arthur, having left the consideration of
things spiritual for those temporal and of the
earth carthy, has been airing his opinions, or
what he believes to be such, on the new Ontario
Mining laws.  -/e suspect, however, that the
worthy parson, with a simple faith characteristic
of his kind, has been imbibing too freely of the
doctrines propounded by some wily speculator
in his flock—though mayhap there might be
some thought of the acquisition of certain
glebe-lands, rich in minerals, the development
of which might materially advance the
interests of a “Saciety for the Distri-
bution of Top-boots and Neck-ties
among the Cannibals.” The clauses
that especially appeal to his sympathies
—or pocket—are those relating to the increase
in the price of mining Jands and the imposition
of a royalty. *Fortunes,” according to Mr.
Pringle, “have been made by booming mineral
lands in the Port Arthur-Sudbury cections, but
fortunes have also oeen lost by men who have
paid inflated prices for mining property.”
Exactly! But the proportion of fortunes made
to those lost is so very small that it was a wise
step to put an end to “booming,” and sub-
stitute practical for speculative mining. With
lands at $1 an acre there were far too many
instances of speculators buying up large areas,
and holding them at enormous and ridiculous
prices, but they will not be so ready to do so
now, when their hands have to dip so much
deeper into their pockets.  As for the plea that
pror men will be unable to buy lands. that they
have prospected, we cannot see that their condi-
tion is altered to any appreciable extent ; capital
can always be obtained to assist in a legitusate
enterprise, and to capital they must go to de-
velop a property, whether the price be $3 or 50
cents an acre.  Without sharing in Mr. Pringle’s
exalted nations as to the preliminary outtay in
mining operations, “the making of roads and
streets,” etc., the- cost is certainly beyond the
means of the ordinary prospector in any case.
Thus the wisdom of the Government’s policy is
cvident, tending as it does to eliminate the
speculative element, without bearing unduly hard
upon the poorer classes of miners. As for the
royalty clause, the church is proverbially behind
the times in secular affairs, and the holy miner
is strictly in keeping with the tradition, his
copinion being based upon the situatioa of affairs
two months ago, since when they have radically
changed. Altogetner we should imagine that

this worthy apostle of mis-information has quite
enough on his hands in looking after the spiritual
welfare of his lambs—-who, by-the-by, as outside
capitalists have not infrequently found to their
cost, are much more liable to flecce than to be
fleeced.

The fist annual report of Mr. A, Slaght,
Inspector of mines for the Province of Ontario,
has been received, and we must confess, is an
agreecable surprise.  It.is concise yet sufficiently
voluminous. to afford a very fair idea of the
extent and nature of the mining operations car-
ried on in the Province, and is well written and
tastefully gotten up.

The last occasion upon which the late
lamented Premier of the Dominion came in
touch with mining matters was only a couple ur
months ago, just after the Springhill disaster.
He was one of the first to respond to the appeal
for help, and in one of the collection books
now in possession of the REeview, stands his
signature, thus :—

%ﬂ/m WW/&.

We notice that the number of “remarkable
discoveries ” of minerals throughout the length
and breadth of the land keeps fairly up to the
average. The gentlemen who find these extra-
ordinary deposits seem to be of a venturous
nature as a rule, and blessed with a good luck
that might make a forture even on the Stock
Exchange, for they appear invariably to come
upon mineral, any sort that pays, in some inac-
cessible spot in the wilds, where no one ever
supposed it to exist, and where verification of
their reports is practically impossible. Their
discoveries serve as baits, however, for the traps
so continually laid for that gullible portion of
the investing public, the “old maids and clergy-
men,” who, by-the-by, keep coming forward in a
steady stream that defies a!l the efforts of the
company-promoters to exhaust. Anything out
of the way, or that savors of the improbable,
more especially if a remote possibility exists of
distributing a few tracts among the “misguided
Indian brethren” while working these colossal
veins, is always snapped up if put before the
right parties and in the right way. Some day
these mistaken investors will learn that a moder-
ate interest that you do get, is much better than
a very large one that you don's; but in the mean-
time they are furnishing a golden harvest to those
who do not scruple to reap it.

The efforts of the Pennsylvania Legislature to
frame a new and more satisfactory Bituminous
Mine law, have unfortunately ended in failurer
Early in the year a commission was appointed
by the Governor to report upon the question,
but after sitting for thirty days, such radical
differences of opiuion were developed that both
a majority and minority report was presented.

The former, while excellent in many respects,
yet contained portions both unjust and unwise,
and on these points the minority differed; but
their report, on the other hand, showed such
cvidences of crudeness and hasty preparation,
that the Senate Committee, after listening to the
arguments of both sides, reported negatively on
each. In consequence, the present law, which
is in many ways faulty and inefficient, will re-
main in force for another two years.

That “a prophet is not without honor save in
his own country,” is sometimes duc to his in-
significance at home, and sometimes to the fact
that the source of his inspiration is there too
common and well known. A consciousness of
this doubtless induced 22 Mr. Herbert C. Jones, of
‘Toronto, — whoever he may be—to favor
an American journal with certain statis-
tics ingeniously culled froni the Review and
government blue-books, trusting, we suppose,
that distance would imprint the stamp of
originality upon them. But the “rage for scrib-
bling” appears to have blinded Mr. Jones to the
fact that our friends across the line are, as a rule,
fairly well acquainted with the state of
mining affairs in the Dominion, or he
would have certainly restrained his fan-
cifu! comments on them, and not have
exposed his ignorance to the eyes of
men in remarks such as “ashestos has not yet
received any attention, though it abounds inrare
quantities.” Ifauthors of his calibre would be con
tent to remain in the modest retiremeat intended
by nature, or at least expend their talents in the
writing of prospectuses, for which their style is
much more suited, they would materially advance
the interests of and increase the interest in mining
journals.

It is understood that in the course of a few
days enquiry will be made by one of the Nova
Scotian members of the House of Commons as
to the size on which it is intended to publish the
geological maps of Nova Scotia. We shall possibly
arrive then at the true inwardness of the *“masterly
inactivity ” so long shown by the.worthy Deputy
Head. His explanations, if he makes any, will
be interesting. )

The Antigonish Casket of May 28th, after
quoting the article from the ReviEw of January,
on the geological map ot Nova Scotia, adds :—

A good deal of public money kas been expended on 2
geological survey in Nova Scotia. The expenditure is a
proper one, as the mineral resources of the country are
thus ascertained. To make the knowledge thus gained of
practical service, it is necassary to f:bh'sh maps showing
the results of the survey. This has been done satisfactorily:
for Cape Breton, the scale of the maps being one inch to
the mile. But now that maps of the counties of Anti-

onish and Pictou are being prepared, Directer Selwyn

as made the mistake of reducing the scale to a quarter of
an inch to the mile. *The publication of the maps is but
a small part of «he total cost, the survey itself being the
chief item, and it is false economy to restrict the means of”
indicating tt  result of the survey. R is like putting
down an expensive foundation for a house and then build-
ing a shanty upoz it.”

'The death is announced of Capt. F. P.
Warren, R.N. He was a prolific inventor, his
patents including a new form of lifeboat, cooking
stoves and pots, lubricants for engines, dog
biscuits, horse-harness, etc.  Further-eulogy is
needless ! : _—
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The report of an alleged discovery of ashestos
on the Annapolis River has afforded an oppor-
tuniiy for the Gold IHunter of Queen’s Co., N.S,,
to surprise the world with some remarkable in-
formation regarding the Quebec mines, in these
words :  “'There are two ashestos mines in the
Province of Quebec.  ‘They are worked by hand
drills, and the seams are from one to four inches
wide,”  “Itis well to be first in one’s own ling,’
and certainly for crass stupidity and marvellous
wis-information, the Gold Hunter can easily
keep the lead against any competitor that we
have yet seen, formidable as some of them are.
It would not have been so surprising in an
ordinary provincial newspaper, which at times
will display a profundity of ignorance really
astonishing, but there is no palliation for such a
gross blunder when committed by a paper,
ostensibly, at least, identified with a section of
the mining industry. ‘The following list of com-
panies mining asbestos may enlighten it some-
what as to the status of the industry in Quebec :

American Ashestos Co., Black Lake,
Anglo-Canadhan Asbestus Co.,  Black Lake,
Allan & F leming, Portland,

Beaver Asbestos Co., ‘Thetford,

Lell’s Asbestus Co., Thetford,
Brompton Lake Asbestas Co., Brompton Lake,
Bowie Mine, Portland,
Johnson’s Ashestos Co., Thetford,
Jeffrey Mine, Richmond,
King Bres., Thetford,
Laurier Minirng Co., Black Lake,
Megantic Mining Co., Coleraine,

Scottish-Canadian Asbestos Co., Black Lake,

Templeton Asbestos Co., Templeton,
Thetford Mining Co., Thetford,
United Asbestos Co,, Black Lake,
Ward Bros., Thetford,
Wolfestown Ashestos Co., Wolfestown.

The value of last year's output from these
mines was $1,039,661.  As to the working
by hand drills,” these were discarded years
ago, and plants are now installed in their
place that might well be taken as an ex-
ample by some mines in the Gold Hunter's
neighborhood.

_

The Massachusetts Institute of "T'echnology
affords to persons desirous to acquire a know-
ledge of minerilogy the advantage of a very
cheap and practical course. A few minerals
and question papers are mailed to the student,
who is expected to study for himself their
obvious properties and mail his answers to the
professor. The work is corrected and more
specimens and questions sent with a blowpipe,
and the student referred to some clementary
text book for help in his simple assays. The
question papers are corrected as the work pro-
ceeds, and at the end of a course through some
seventy specimens a sufficient knowledge of
mineralogy is acquired to enable a prospector to
know the ores he mayfind. The fee fur the
coursc is $2.50. Could not such work be done
by a Canadian university ?

—

That remarkable journal the Halifax Crits,
whose avowed object it is to be » sort of
““omnium gatherum™ of political, financial, com
mercial, mining and general news, edited by the
aid of paste pot and scissors, has once more
been seduced from the “straight and narrow
path” to revel in fanciful imaginings on the sub-

ject of asbestos mining,  The fast number of the
Review having appareatly been all cut up and,
as wuch as possible, inserted in previous issues,
in an uafortunate moment the editorial shears
fell upon the Gold funter and excerpted there-
from that extraordinary paragraph on the “iwwo
asbestos mines in Quebee, worked by hand
drills,” that has eacited our surprisc and drawn
forth our comment in another place. An utter
want of originality, even in such extraordinary
perversions of the truth as this, has always been
the Critic's bane, and until it attempts to write
its own articles it will never attain that rank in
Nova Scotian journalism to witich we suppose it
aspires.  If it will accept our advice it wili not
lend so ready an car to the opinions of other
small provincial papers, but will endeavor to do
a little amatenr collecting of mining notes itself,
whereby it may, perhaps, improve somewhat—it
cannot possibly become worse or more un-
reliable.

The last meeting of the Asbestos Club was
held at Thetford on May 23rd.  The attendance
was large, and the membership roll was further
added to by the election of sixteen gentlemen to
the Club. An interesting paper on “'The
Electric Drill ” was read by Mr. H. J. Williams,
of the Beaver Asbestos Company, being his im-
pressions regarding the future of clectricity in
mining operations.

We much regret to learn that since then the
Club House has been burnt together with all its
contents. This is a scrious blow, but we trust
ihat, ke the Pheenix, the Asbestos Club will
rise from its ashes to a renewed period of activity
and prosperity.

The editor of a certain would-be financial,
mining, commercial, o/la podrida sort of a
journal styled the Zigathonse, published in
London, Eng.,is amusing himself in the manner
of a small dog barking at a big one, by writing
a series of letters in his most valuable publica-
tion, ostensibly addressed to, and viciously
attacking, Bell's Asbestos Company. We have
a bazy idea that they are meant to be in the style
of the famous Letters of Junius—we apologize
to the Shade of the latter for hinting at the com-
parison—but if so, they are woefully below the
mark, containing no true satire but much
vulgar innuendo. One question in particular
attracts our attention:  “Is it true that Canadian
Government geologists have reported unfavor-
ably upon the Bellmina property and express an
opinion that as an asbestos mine its value is
nil 7 It is well known that the members of the
Geological Survey ot Canada are absolutely for-
bidden to report upon any property whatsoever,
so that the sting of this editorial wasp loses its
power altogether. By the way, we wonder what
prompted thic valiant but puny onslaught? Did
the Lighthouse fail to receive an advertisement,
or, like the gypsies, was its hand not crossed
with a silver coin? Furthermore, how much
would it cost to effect a change of tune and pro-
duce an outburst of adulation ?

Having seen the impulse given to mining
matters in Ontario through the report of the
Royal Commission, the Alberta press have now
commenced an agitation for a similar enquiry
to be made respecting the mineral resources of
their ‘Territor;.  “They urge that if Ontario with
its large population and with a considerable
section already engaged in mining, needed a
public commission to attract public attention to
its natural wealth, much more does Alberta, a
sparsely inhabited Territory, require such a com.
mission to make known to the world the nature
and extent of its minerals. ‘These are many and
varied.  Iron, copper, galena and other ores are
to be found in the Rockies, but the great pro
ducts of the Territory are coal and petrolcum,
which are found over a very wide extent of
country and apparently inpaying quantities every
where. Whether a commission would be granted
is another thing, The reports of the Geological
Survey have made evident the vast resources of
that part of the country, but the economic value
of the coal, for instance, is as yet very small, on
account of the absence of any market. Altogether
we should not think that the time is yet ripe for
an enquity of this sort, though perhiaps the
Geological Survey might be directed to prepare
a special report on the subject.

We regret to learn that the Cumberland Coal-
Owners’ and Miners’ Conciliatory Board has
broken up, the miners having refused to abide
by Rule 14, which says that questions of a gen-
eral adjustment of district wages shall be brought
before the full Board, and, in case noagreement
can be arrived at, a single arbiter shall be ap-
pointed, and his decision shall be final and
binding on all parties. The difficulty arose
connection with the proposed reduction of 1o
per cent. in miners’ wages, and the rupture took
place at a meeting of the Joint Committee at
Workington. It is a very great pity that this
should have occurred, for the Board has been
the means of smoothing over many of the liule
differences between the coal-masters and men,
which may now cause serious friction,

A six-foot vein of coal, of very good quality
has been struck in No. 3 level of No. 1 shaft of
the New Vancouver Coal Company’s collicries,
at Nanaimo, B.C. The company has for many
years been working in a very faulty field, but n
is thought that they have at last struck the great
deposit they have searched for so long—a deposit
which is believed to extend under the Nanaimo
harbor, Protection Island and under the channel
connecting the gulf with the harbor. If all that
is said of it be true, this find will be of immense
ir portance to the surrounding country, while it
will very materially enhance the interests of the
company, who well deserve their good fortune
after such a long struggle against difficultics.

The production of Bluestone is the subject
of the latest bulletin issued by the United States
Census Office, under the supervision of Dr. David
T. Day. This stone, which is a variety of sand-
stone, is, on account of its great hardness and
durability, largely used for paving as well as for
building purposes.
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Our Portrait Gallery.
{A series of partraits and biographical sketches of Canadian mining
engineers, mine managers, inspectors, geologists, explorers, ctc.)

No. 12.
Mr., John Rutherford, Stellarton, N.S., the first
Government Inspector of Mines for the
Province of Nova Scotia.

One of the most widely known of the men cn-
aged in the mining industry of Nova Scotin is
fr. Jobn Rutherford, the first Inspector of
Mines, whose genial, cordial disposition has
gained for him the high estcem of all his ac-
queintances, and whose intelligence,
Leen observation, and conscientious,
ardent advocacy of refors in min-
my procedure have been invaluable
to that provinec,

Mr. Rutherford is a native of the
County of Durham, England. Fe
was educated at a private school, and
at the age of sixteen was placed with
a cwvil engineer of considerable re-
puty, who was then superintending
duck and other works at Hartlepool.
\s a fitting preparation for the
mechanical knowledge so essential
m practice, two years were spent in
the engine building shops of the now
well known Hartlepool engine works
of ‘Thomas Richardson & Sons,
which were then in course of forma-
tion. Mr. Rutherford had charge
in rotation of all the screwing, turn-
ing, planing and boring machines,
and thus gained a practical know-
ledge of machinery that was of much
value in after life.
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A dullness of trade and other cir-
cumstances led to the abandonment
of the profession of civil engineering
and to his heing articled to Mr.
George (now Sir George) Elliot, the
eminent mining engineer and coal
owaer, whose first pupil Mr. Ruther-

liery, in the County of Durham, and at a colliery
in Northumberland, at which the production of
coke for iron smelting was an important part of
the business.

In 1865 a delegation to England from Nova
Scotia made inquiry, among other matters for
which it was sent, for a competent person to act
as Inspector of Mines for that province, in which
the develop “ent of the mineral resources had
begun to assume an important aspect, and minirg
operations were in consequence receiving gen-
cral attention, and Mr. Rutherford being strongly
recommended, was engaged in thr* capacity, and

2

ford was. On the completion of his
term, he was placed in a position . dh
A

that enabled him to gain an inti-
mate knowledge of the difficulties in
sinking through the the Magnesian
limestone and beds of quicksand,
and the mode of overcoming them,
at the Seaham and Seaton collieries,
then being opened by the Marquis
of Londonderry and others.

About this time the railway mania was in full
force, and engineering help was in great demand.
Mr. Rutherford accordingly entered the office
at Neweastle-on-Tyne of the late Mr. Sopwith,
who, with his partner Mr. Scott, had a large
amount of surveying and planning in hand, and
he spent several months in that first-class estab-
lishment. A mining assistant being required by
the manager of Lord Durham’s extensive col-
leri x>, he applied for and obtained the appoint-
meat, which he held for some years. Subsequently,
he conducted the operations at the Shirecliffe col-

N

entered on his dutics in the latter part of that
year. With the exception of the Sydney and
Albion mines, few of the co'lieries then in opera-
tion wete of any extent as regards their produc-
tion, and gold had only lately been discovered.
At the close of the year 1866 upwards of sixty
gold mines were being actively prosccuted; 3,000
tons of bar iron of a very superior quality had
been produced during this and the previous year;
twenty-seven collieries had yielded in the same
period 1,397,341 tons of coal, and several athers
were being rapidly brought into a position to

augment this produce. Mr. Rutherford has thus
withessed the growth and devclopment of the
mining industry of Nova Scotia for a quarter of
a century.  He entered upon the dutics of his
office full of faith in the destiny of a country so
rich in mineral wealth as he more and more
learned Nova Scotia to be.  Believing that to
this source the province must look for its pro-
gress and prosperity, he strove to establish
scientific mining: “10 autract foreign capital to
the mines, to give greater safeguards to native
capital flowing in the same direction, and to find
lucrative employment for a growing mining popu-
lation.” His reports to the Chief
Commissioner of Mines contain de-
tailed descriptions of the works at
the several mines and collieries, with
tables shewing the mines worked,
the number of men employed, the
expenditure on machinery and de-
velopment, the yield and destination
of the products. Practical sugges-
tions are given for the prevention of
accidents, for the keeping of mining
records, for more systematic work-
ing, for the proper veliluion and
drainage of the mines and for the
storage of coal. By his industry
and energy, his uncompromising
opposition to unscientific mining,
Mr. Rutherford laid a good founda-
tion for his successors, and led to the
general diffusion of accurate infor-
mation regarding the mineral re-
sources of Nova Scotia and the right
modes of reaching and working them

He carnestly advocated the value of
properly constricted plans and care-
fully drawn *:p descriptions of mining
districts, observing that, in the words
of Werner, it is “an obligation—a
duty——for us to collect and leave to
future generations as much instruc-
tion and knowledge as possible on
the labors canied on in our mines,
whether it be in those that are still
worked or in those which have been
given up,” and a special report of
his on the importance of mining re-
cords was printed in 1867,

Aftcr holding the important posi-
tion of inspector for six years, he re-
signed it to become the general
manager of the General Mining
Association of London, the oldest
and at onz time the only coal company in opera
tion in Nova Scotia. Respecting this change,
the Hon, Wm. Garvie, in his report in 1872, re-
marked: “‘The recent resignation of the Tnspec-
torship of Mines by Mr. Rutherford, who enters
on a new career in connection with one of our
foremost coal mining companies, has deprived
the department of a highly efficient, active and
valuable officer.” The position of general man-
ager he held for five years, during which time the
company disposed of much of their mineral pro-
perty, and subscquently confined their opera-
tions to the Sydney and Lingan mines.

e



148 THE

CANADIAN

MINING AND MECHANICAL

REVIEW,

After the termination of s ehgagement with
the General Mining Assoctation, Mr, Rutherford
lollowed a private professional pactice, and was
consulled and emplosed n important mining
questions. In 1881 he made a minute examina-
tion of the Albert mines m New Brunswick, and
his report being contirmatory of the assumed
exhausted condition of that wonderful mineral
albertite, the works were in consequence brought
to a close.  Mr. Rutherford also wisited profes-
sionally and reported on silver and lead mines
w Utah and  Spam.

In 1880, when the sad eaploston occurred at
the Albion mines, Mr. Ruthertord, who was then
in the north of England, was summoned to Lon-
don from the sick bed of his son, by Sir George
Elliot, and received instructions to come out to
Nova Scotia and assist m replacing the mimes in
a productive condition. He was subsequently
appointed manager, in which position he remam-
ed until the Vale and Halfax companies were
amalgamated with the Acadia Coal Company.

In the course of his long connection with the
coal trade of Nova Scotia Mr. Rutherford has
filled various dutics in relation to that trade and
to mining generally.  In 1876 he was examined
by the committee on the depression of trade, and
againin 1877 by the commitiee on the coal trade.
He was appointed by the Domimion government
a member of the advisory board for the Phila-
delphia Exhibition in 1876, and superintended.
conjointly with the late Dr. Honeyman, the col-
lection of minerals sent tu that exhibition.  Yor
some years he was exammer 10 miming at King's
College, Windsor, N.S., and in that capacity read
a paper on the mining profession at one of the
Enceenias.

On the establishment by the Nova Scotia
government of a board of examiners for granting
certificates to candidates for the grades of nune
officials, Mr. Rutherfurd was elected chairman
of the board. This position, and his connection
with the board, he resigned in consequence of the
indifference with which his representations of the
inadequacy of the means of instruction open to
the miners was received by the Commissioner of
Mines. He strongly urgedin 1883 the adoption
of some system by which the candidates for cer-
tificates might have that preparatory knowledge
which they lacked; and although no attention
was at the time given to his communication,
happily a more liveral dispusition has prevailed of
late, and steps have been taken which will materi-
ally contribute to the object Mr. Rutherford has
in view, viz, the fitting of the candidates for a
higher class of examination.

Mr. Rutherford has been a member of the
North of England Institute of Mining Engineers
since its formation in 1852, and contributed to
the Transactions a lengthy paper on the coal
fields of Nova Scotia, which was also published
separately in book form. He wrote an article
on the minerals of Nova Scotia for Messrs.
Selon & Co’s Handbook to Canada, 1881, which
is printed as an appendix to that publication.
Being a great reader, with a good memory, his
intelligence, combined with the accuracy with

which he can recall mcidents in  the nis-
{ tory of mining during the time in which
' he has been associated with it, makes him an
| agreeable companion.  He lives at Stellarton,

in Pictou County, where his son is assistant
manager'of one of the collieries under the con-
trol of the J\cadia Coal Company.

bl 1l

A Compound-Plunger Hydraulic Pump.*

By Ernest R, Woakrs, Totiva Mines, Reruntic
OF COLOMIIA.

Those engaged in pumping frot shafls, or other mining
works, may be interested in the following suggestion of
what is believed to be a novel method of raising moderate
quantities of water against a considerable head.

It is admitted that the ordinary Cornish pump, as
generally used in mines, is hard to beat on account hoth
of its extreme simplicity and its casy adaptation to the
requirements of wining 3 its great drawback, however,
being the cnormous weight of heavy rods and  successive
plungers that have to be kept in motion, not to mention
the necessary ** halance.” and **angle-bobs” with all
thin accompanying friction and wear and tear.

It is comcn(fc(l that the following method would, to a
great extent, overcome these drawbacks; though no
doubt many old miners may say it wonld also introduce
new ones,  flossibly this may be the case, It is only
desired that this pump may be judged upon its merits.

The chief novelty of the method consists in employing
the almost unlimited pressure obtainable from a high
column of water angmented, if necessary, by a hydraulic
ram or press at the top, to work a small diameter piston
or plunger at the bottom of a shaft or well.  This high-
pressure, indicated at E w Fig. 1, transmits power direct
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COMPOUND-PLUNGER HYDWNAULIO PUMP

*Trans, Am. Inst. Mining Engineers,

to a larger diameter plunger, 7, constituting, togeth s
with the ordinary higher picces, valves, and wind-bor,
the actual pump which raises the water, by column C, (o
the adit-level or other discharge placegl as far as possil 1,
below the head of the high-pressure column A and ram W\,

It will thus be seen that it is only necessary to waintaa
a pressire on the small piston 1, equal to that on the
larger one, I, by means of the small but high column o
water A inorder to cause F o descend, and thus force the
water up through C.  The upestroke is accomplished hy
a swall water-wheel, or other engine, connected to the
light rod or wire rope B, this having unlf- to raise the
weight of the actual plungers and fill the Hpiece wanh
water from the tank or sump.  The equilibrium-val,,
showa at D, for regulating the admission and the cut-if
of the water from the column A to the eylinder B, is alvo
worhed by this rod.  Of course the amount of water tsed
in E is lost at cach stroke, and has to be teken into
account in the amount raised by I, This quantity, how
ever, is small, as will be subsequently shown. “Thus it
will be seen, that mstead of a large engine and heavy
working parts, a small one with light connections can b,
used 5 the weight of the plunger, &c., only being balanced
by a small “bob” in the ordinary way.  The diflicultics
encountered in shafts, and especially in inclines, would
thus be minimized.  As a set-off 1o this it may be neces.
sary in most cases to keep the ram running at the surface
in order to maintain the pressure on the small piston by a
closed and continually descending columm of water, the
waste from which is maintained at the top by the ram an!
which after doing its work in the high-pressure cylinder
at the bottom of the shaft, 1s pumped up again as far as
the discharge by the large plunger which it actuates.

If desirable, two or more sets of plungers can be worked
at different stations in the same shaft or well from the
same high-pressure  column, the sizes of the various
plungers being varied to suit the pressures 1o be overcome
and the quantity of water to be raised. .

In order to dumonstrate more clearly the working of
the pump, the following example may be taken :—

A shaft 700 feet deep with the adit or discharge-level
100 feet below the surface so that the water, say 100
Lnglish gallons per minute, has to be raised against a
head of 600 feet.

High-pressure plunger, 3 inches diameter,

Low-pressure plunger, 10 inches diameter.

Working at 6-feet stroke, and 6 strokes per winute.

Capacity of high-pressute cylinder, 10.5 gallons per
minute.

Capacity of low-pressure cylinder, 121.5 gallons per
minute,

Difference 131 gallons per minwme, which is the amount
of water to be raised,

The pressure on the 10-inch plunger is 260 pounds pur
square inch, making the total pressure on its area 20,400
pounds. .

In order to produce an equal pressure on the 3-inch
piston a pressure of 2,900 pounds per square inch must be
maintained, which will give 20,470 pounds for the total
pressure on the area of the 3-inch piston.

This pressure can be suppled by a 19 horse-power ram
at the top of the column,

The power required to raise the plungers and work the
valves could not be more than § to 6 horse-power, so that
the whole system would be worked for an expenditure of
25 horse-power. .

To do the same work with a Cornish pump, consisting
of three plungers and one lift, wonld require about 30
horse-power, so that there is a slight gain in this respect
*vith the method under discussion,

it may be said that the above pressures would be 2a
obstacle 1o the successful and economical working of the
system, but it is believed that by using cast-steel instead
of cast-iron, in the parts subjected to high pressures, this
objection would be rcmovc({. It is certain that the pre-
seut tendency in all machinery is to the use of high initial
pressures,

The above example could, of course, be modified to
almost any extent to suit individual cases, and is only
quoted to ilustrate the practical application of the
principle. The duplication of plungers, as before men-
tioned, would reduce the actual pressure on any one
system. )

In situations where there is a sufficient difference in
altitude between the highest convenicent point near ibe
pit’s mouth and the adit- or discharge-level, and where
the amount of water to be raised is small, the ram at the
surface could be dispensed with, the excess of natuml
pressure in one column overcoming that in the other.

In conclusion, it may be added that th same principle
could be employed 1o compress air in the bottumn of a
shaft, the air-cylinder replacing the large plunger and
casing, in which case the initial pressure required would
be much less than for the pump, though, of course, the
work of the mine-pump would be augmented by the
amount of water used in the high-pressure cylinder.

The extravagant expectations which many respectable
metallurgical authorities have based upon the extraordin-
ary reductions recently effected in the cost of producing
aluminum have been contradicted by actual experienceof
the metal’s capabilities 5 but there is no doukt that alumi-
num and its alloys will take an important place in the
metallurgy of the future.  With the price rc&ucul only a
very lite from present rates, there isa strong probability
of aluminum-lronze very largely disp]acing’i)rass. Itis
as an alloy with other metals that the greatest extension in
the use of aluminum is at present promised, rescarches in
that direction being now industriously pursued.
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CORRESPONDENCE.
The Shaw Gas-Testing Machine--Some Unique
Correspondence,

siw, - | notice in the May number of the Collicry
F o anecry aquotation from your paper, in reference to the
report of the coroner’s jury on the Springhill disaster,
which would imply that T had misquoted the jury's re.
pert. 1 can only say in answer that the report inquestion
rterring to Shaw’s Test Instrunent was copied from the
Colitery Engineer of April number, page 202,

It durther appears that my son-in-law Mr. Jos. R,
Witwon, while representing me in Canada last sumwer,
wade the acquaintance of Mr, H. 8. Poole at Stellarton,
agent for the Acadia Coal Co., and visited that gentle-
man’s mines, the MacGregor, and while these found the
gasesina very bad condition, so much so that pure C. tLg, or
catburetted hydrogen was found rushing mto the mine to
ach an estent that 1 e condition of affaivs eatled forth
trom him an eaclamation of surprise,

I'bat night Mr. Wilson exhibited my Test Instrument
at Stellarton and tested with it the gases froms the Mac-
Gregor pit before 11 S, Poole, Chas, Fergie, Mr. Ruther.
ford, and about twenty other mine officials from that
distgict, and found that the outgoing current or return air
contained two and cight-tenths of fire damp, which el
e ak for tself.  He tested inany other gases and proved
the wstruntent sensitive to the presence of 15 part of
wwitible gas in the air, or the one-tenth of one per cent.
Al parties present were unanimous in their endorsement
of the apparatus, and Mr. Poole was particularly
impressed.

The enclosed extract from a letter will show his reat
sontiments.

STELLARTON, NOVA Scotla,
THE ACADIA COAlL COMPANY,
September 3rd, 18g90.

Joeph R Wilson, Esy.,
Queen Hotel, Haltfax.

Deak Sie,—I was much interested in your exhibition
of Shaw'’s Apparrtus Jor Detecting Mine Gases, and 1
have much pleasure in stating that so far as such an exhi.
hition enabled e to judge of its merits, it analyzed per-
centages with greater accuracy than any ready appliance
with which 1 am familiar.

I am, Dear Sir, yours truly,
HEexkY S, Poolk,

In view of the dangerous condition of the MacGregor
mine Mr. Wilson urged Mr. Poole to equip himself with
the Shaw Inspector’s instrument, and Mr, Poole promised
to ask Mr, Clendinning, his president, as soon as possible
fr permission to order one, There the matter rested,
Mr. Wilson then exhibited the instrument at Westville,
and it received the following endorsement :

OFFICIAL ENDORSEMENT OF THE SHAW MACHINE IN
CANADA.

WesTviLLE, N.S., Sept. 19, 1890,
We, the undersigned, are satisfied, after the most
crucial tests, that Shaw's Instrument for detecting the
presence and percentage of explosive gases is the only in.
strument extant by which a superintendent can know the
true condition of his mine, and we recommend its mtro-
duction to use at all mines.
ROBERT SimisoN,
Civil and Mining Engineer.
CHARLES FERGIE,
General Superintendent Intercolonial Coal Co.
WiLLiAM MADDEN,
Deputy Inspector of Mines for Nova Scotia.

After which Mr. Wilson returned to the States and left
he justrument in charge of Mz, Chas. Fergie, manager of
Drummond Colliery, Westville.

On December 1st, 1892, Mr. Wilson wrole to Mr.
Poole advising him urgently to buy a Shaw machine on
account of the dangerous condition of s mnes.  Mr.
Poole replicd on December 6th, 1890, as follows :~—

{Cory].
STELLAXRTON, Nova Scotia, Drc. 6th, 18go0.
7o Josepl R, Wilson, Esy.,
o135 Ridge Avenue, Philadelphia, Ia,

Drar Sir: The receipt of your letter of the st inst.,
has gratified me exceedingly, and as I undeistand Mr.
Fergie to say he declines to buy the machine you left with
him, 1 shall be pleased to give $250 cash for 1t with
lklg.\, &c.

Yours very truly,
(Signed) H. S."PooLk, Agent.

This we declined, as the price of the instrument is $500
and cannot be sold for less,

All of this goes to show that the instrument waz well
recaved in Canada, and it is surprising to me that Mr.
Poale should turn round and belittle himself in the eyes
of the scientific public, after once having been quolcd as
an authority on the same subject.  Mr. Poole’s action
under these circumstances is unaccountable to me,

The action of this gentleman on the Springhill verdict
with reference to the Shaw machine, is to be regretted for
his own sake.  He knew in his heart that the mnstrument
was invaluable and has testified to its meiits over his own
signature. T personally know nothing of the jury’s report
except what was published in the papers.

With reference to your editorial on thestbject of Shaw’s
Gas Testing Machines, the tirade of abuse and unduc
cowparison proceeds from a lack of knowledge on the
sul-. t and the influence of prejudiced opintons of others.
Could you have scen the instrument in operation you

would have had nothing bat praise for it, bhoth from a
scientific and o pravueal standpoint,  Is precision and:
accuracy are beyond question, and its use must become
universal,

[ enclose you a few endursements of the weveral thou-
sands teceived, and 1 tras, sinee you have published an
article agamst my mstrament and method of intreduction,
that you will insert my reply.

Very truly yours,
T. s, MUE,

PuiLAbELrina, May 1oth, 1891,

Sik: ©thank you for yours of the 2iv with the en.
closed papers, Personally 1 have not the Jightest objec-
tion to my statements and letters respecing the Shaw
machine on the Shaw sy<tem being published at any
time Mr, Shaw cares 1o do so, provided they are not
garbled, but published withithose of Mro Wibson, lns vepre-
sentative, showing the contest,

My fetter in your March issue eapressed vews identical
with my letter to Mr. Wikon, of September 3rd, 1890,
and I will again with pleasure repeat what § bave saud
alveady, that for occastonal and speaal tests the Shaw
machinie presents great advantagess that 1 would gladly
see one in the hands of the deputy inspectors, and gladly

- have the use of uie my<f5 Lat at the same time 1 must

comtinie to most emphatically protest against blatant
assumptions that the wse of this machine m connection
with the Shaw system will make fiery mines safe.  Mr.
Shaw is pleased to speak of ** the dangerous condition of
his mines,” and * the gases in a very bad condition,”
whatever that may wean, and in a way to have your
readers believe the use of the machine would change the
condition.  Does Mr. Shaw wish it to be understood that
1 had a hand in putting the gas into the coal? I can
assure him I was not present at the making of the ¢l
scams. [ have only to deal with them as 1 find them.
The gas, which [ did not make, but naturally issuing into
the McGregor workings, was shown to Mr. Wilson, who,
totally unfamiliar with fiery mines, may have been sur
prised, as Mr. Shaw says, bot because of his surprise does
Mr, Shaw wish it to be thought that the gas could be
frightened to keep back, or that he could blow hard
cnough to effect that purpose?  Mr. Shaw must know
that the gas is pent up in the coal under a pressure of
many pounds to the square inch, even in sume cases of
hundreds of pounds, and that when the coal is cut out it
has to come, and no silly livde i inch pipes can catch it,
issuing as it does from every crack and creviee, and carry
it away. This is the more evident when the quantity to
deal with js considered.  Mr. Shaw says Mr. Wilson
found in the return air 2% per cents of fire damp.
Now, as the total air current is about 90,009 culic feet a
minute, this means that the mine is generating 2,500
cubic feet of gas per minute, and if Mr. Shaw were to ask
any gas engineer if he approved of i inch pipes for cach
half a mile long for drawing off that quantity of gas dilected
with air, he doubtless would get an *“unprejudiced
opinion,”  But Mr. Wilson did sof find the quantity
named 3 what he did do was to confirm the percentage in
one return of the mine uuly 10 be less than half that per-
centage, and 4 less than I assumed.  And 1 would here
add that with Liveing’s gas indicator, which we use, siall
percentages can be approsimately found, and further, that
machine is portable, which Shaw’s is not, and it is safe to
be used in '&lc pit, which Shaw’s in its present form is not.

Mr. Shaw says my article was ¢“ against his instrument.”
You will be able to say whether this is so better than 1
can, but my objections were intemded to apply to his
system, and to the ““cure all” power claimed for the
wmachine so applied.

I suppose in taxing me with having *“ turned round and
belittled myself in the eyes of the scientific public,” Mr.
Shaw hopes to find a tender spot_in my anatomy for my
venturing to freely express my views in response to your
enquiry respecting his machine and system. I by ““turn.
ing round ™ he implies a change of respect for the character
of men who could invent so clever an instrument on find-
ing they could descend to the methods they adopt for
forcing the system on the minini; public, he is guite right.
I regret exceedingly to see such evident ability so pros-
tituted.  Mr. Shaw chides me for referring to the Spring-
hill verdict.™ In his desite o make capital out of the
deplorahle explosion, he published a chicular giving the
verdict and an alleged recommendation from the jury that
the government shoukd purchase one of his machines. My
offence consists in showiug on the authority of the mayor
of Springhill, who was the foreman, that the jury never
made this rccommendation I he is annoyed at ‘the ex.
posure of this untruth, he has to thank the tone and style
of letter adopted by his representative, Mr. Wilson. You
published in your March issue an eatract that is sufficient
to show the offensivecharacter of his correspondence, and
yet most amusingly Mr. Shaw complains of ““abuse and
undue comparisot, from lack of knowledge,” &c., object-
ing evidently to others descending to his own tactics ! In
this respect he is doubtless right, but even poor wonms
will attempt to turn when trodden on.

H. §. Poore.

STELLARTON, N.S., May 28th.

The precise meaning of several expressions in
Mr. Poole’s letter, such as “garbling, etc.,” not
being very apparent, he writes us to say that he
referred to the * persistent twist” given to cém-
mendations, making them more general and
sweeping than intended; as, for instance, his own

praise of the machine was limited in application,
and yet he is taed with turning round, when he
protests, not against the machine per s, but the
Shaw system,  Regarding the offer of hal( price
for the machine (uoted by Mr Shaw, Mr.
Poole says that by taking that part of his letter
alone it would appear as though he were only
trying to beat Mr. Shaw down in price, but his
real intention was 1o imply that he did not put
nearly such a valuz on the instrument as its io-
ventor, and taken in connection with Mr, Wil-
son's two previous letters, and his short veply,
it was a quict rebuke of the tone adopted by the
latter.  Furthermore, he had in anticipation
other possible quotations, and if Mr. Shaw
wanted to quote further, he should have also
shown the Wilkson letters, to which he, Mr.
Poole, takes exception.  With these explanatory
remarks, we present the full text of the cor-

respondence  between Mr. Wilson and  Mr,

Poole.
Copy of Correspondcnﬁ:tween Mr. Wilson and
Mr. Poole, Referred To.

IPriAbpELFHIA, Oct, 22nd, 1890,

70 Henyy 8. Povle, Fsy.,
Stellarton, N.S.

My Duar S1r,—I trust the good impression made on
you by the Shaw machine will be the means of making you
one of the pioneer supcrintendents in its introduction” and
use in Canada. [t would be strange if Sic George Elliott
were to adopt them in England before you had quite
made up your mindas toitsutility for the Foord, MacGregor
and Vale pits; but this would not he very surprising, as the
English Government has already appointed its senior min-
ing inspector, Joseph Dickinson, F.G.S., to report on same
to the [Towme Office, and we believe his report so far has
heen most favorable.  There can be no doubt, Mr, Poole,
of the urgent necessity of the adoption of the Shaw
machine at your three mines as early as possible—and {
feel convinced that you share this opinion—therefore I
trust, in the interest of yourself and company, you will
Lring the matter before” Mr. Clendinning as soon as he
arrives at Stellarton, or if he has been and gone again,
send it after him. Tie Shaw machine is a means of in-
surtnce of the highest amd most reliable order, aud the
time is not far distant when the wonder will be—however
did we do withuut it. I see by the papers that Mr. Wills
is getting the Foord pit into goud shape.  An instrument
would be very uscful to him at present.  Give him my re-
gards. I have heard aliout him from the other side ; also
Kindly convey my regards to Messrs, Rutherford, Jr. and
Sen., and with kindest regards to yourself and Mrs,
Poole, and thanks for kind as<istance when with you.

Very truly yours,
Josern R. WiLsoxn,
SrerLArTON, N.S,, Nov. 12th, 1890.

J. R, Wilson, Esy.,
Lhiladelphia.

My Dear Sir,—Special matters having come up
lately, 1 have had wy attention diverted from correspond-
ence 3t requiring immediate attention ; and I regret to
find 1 have left your letter of October 22nd so long un.
answered.

I thank you for it and for recalling to my recollection
the very attractive eaperiments you showed here with the
Shaw machine. | The machine had a strong fascination
for me, not only becausc of its practical value in connec-
tion with my profession, but abo because of the interest
awakened in me in physical rescarch when years ago I
studied in the Roy. Coll. of Chemistry, and attended the
lectures of Prof. Tyndall.

You are kind enough to suppose that a desire for Audos
still is in_me; what little I may have had in_my salad
days is well nigh dead, and is at any rate very difhicult to
arouse. I find it so much easicr to wait for others to
work out details and adopt improvements that I am no
longer eager to be first, 1 shall be pleased to see Mr.
Fergic acquire one of the Shaw machines and find it prac-
tically useful for constant application ; for as I remarked
toyou I only see use in oceasional tests, and then not
to an eatent that would warrant the purchase of so high-
priced an instrument,

With kind regards, believe me
Yours faithfully,
HENRY 8. PooLe,

PuiLabELIIIA, Dec. 1st, 1890,
Henry 8. LPoole, Esq.,
Stellarton, N.S.
DEAR S1R,—1 am in receipt of your kind favor of 12th
ulto., and note your remarks on the Shaw machine with
cat pleasure, nolwi!hslandin% the fact that you consider
it an expensive protection.  If you are not a man to be

credited with a desire for Audos, I should like to know
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where to look in Nova Scotia or Hochelaga for one better
calculated to wear the honor with greater dignity than
yourself. In this case, I value that very Zudos which you
profess to be indifferent to now, as only fitting for ‘opanu.
You are entirely mistaken inasmuch that you only see a
use in occasional tests with the Shaw machine, nor can I
understand how a man so thoroughly practical, could j os-
sibly arrive at such a divergent opinion from the greatest
mining engineers and experts in the world, and with all
due respect to your professed opinion, if I were called
upon to point out a mine in which I considered contin-
uous tests absolutely necessary throughout the day for the
safety of life and property, I should immediately refer to
the MacGregor, Vale, and Foord Pits, in the vicinity of
Stellarton, Nova Scotia. Providence, rather than pro-
tective measures, has granted you immunity from serious
disaster, but you cannot always expect Providence to avert
catastrophe, and I urge you now as I have done before,
to avail yourself of the apparatus known as the Shaw
machine, and not trust to the treacherous lamp to warn
you of danger, when too late ; but with diaphragm hand-
pump and rubber bags test the dangerous pockets and
disused ramifications around your mines, so that you
can direct your air currents that way and carry off the
highly explosive accumulations by means of ordinary ven-
tilation.  Without the Shaw machine, it is impossible for
you to know what per cent. of gas you are carrying, and
were you to apply the lamp to test the pockets in ques-
tion, if a high per cent. of gas was present, an explosion
would be almost unavoidable.  Then again the C O,
tests connected with the Shaw machine are of the highest
importance for the health of the miner and animals, % of
a foot in a thousand being the extreme permissible amount
for health, while in the Foord pit at present I should say
you are carrying as high as 2 and 3 per cent. This can
also be corrected when its presence is known, hy means of
increased ventilation.  With all these facts in view, your
disposition resolves itself into an incongruity in my eyes,
for not having availed yourself of this invaluable invention
long ago; however, since you do not care to be first, I
know that the time is not far distant when you will
endeavor to analyze in vain the motives that prevented
you from adopting it at sight.  As to the matter of cost,
$500; what is that paltry sum that at 5% means only $25
a year, compared to the protection it now offers over life
and property? I do not think logarithms are necessary to
work out this calculation.
With kind regards to yourself and Mrs. Poole.
Very truly yours,
JoserH R. WiLsoN.

STELLARTON, Nova ScoTIa,
December 6th, 18g0.
J. R. Wilson, Esq.,
915 Ridge Avenue, Philadelphia.

DEAR SIR,—The receipt of your letter of the 1st inst.
has gratified me exceedingly, and as I understand Mr.
Fergie to say he declines to buy the machine you left with
him I shall be pleased to give $250 cash for it with
bags, etc.

-

Yours very truly,
H. S. PooLE, Agent.

PHILADELPHIA, DFC. gth, 1890.
7o Henry 8. Poole, Esg.,
Agent Acadia Coal Co., Stellarton, Nova Scotia.

DEAR Sir : Your kind favor of the 6th inst. to hand,
and am much pleased to receive your offer of $250 for
Shaw machine left with Mr. Fergie, together with bags,
etc. Outside of any business consideration, it affords me
deep pleasure to see your true nature awakening to the
call of science, and I regard the motives which prompt
you to make me this offer as a triumph of intellectual
manliness and a desire to do that which is right, over a
conservative business policy, which although highly com-
mended while everything is going on all right by those
who are saved from a modest outlay, yet severely con-
demned by those self-same people when they realize that
to save a few dollars a whole mine and many human lives
have been sacrificed and their own financial ruin brought
about. It is only then that the blame of a short-sighted
policy is thrust upon the management, on the plea that
they were not urged sufficiently on the matter, and thus
exonerating themselves from any participation, they hold
the management answerable to themselves and God for
the unnecessary loss of life and property. This is plain
language, but so surely as two and two make four, so sure
is the foregoing true. " I regret that I am unable to accept
an offer which I appreciate so much, but the price has
been set for the whole world at $500, and this being a
fair price, we cannot establish a precedent for any other

" sales by lowering it, excepting in the cases of colleges and
public institutions, in which latter cases, it is our desire
to help scientific research all in our power, and our prices
will be in accordance therew th. The machine is most
expensive to construct, special machinery having been
made for the purpose. The cylinders have to be drawn
over steel mandrils by hydraulic machinery, and are cor-
rect to the y5345 of aninch. The most skilful mechanics
and mathematicians have to e employed; in fact $500 is
a reasonable price.

I will not dilate farther on the uses of the Shaw machine,
for their name is legion. You have a proper sense of its
merits, and I shall be glad to send you a new one, with
all extras for $568, exclusive of duty, which is $150 at
present, but we have every reason to believe that the
mester of Justice will,decide in our favor and admit the
nstrument free’as mining machinery, in which case the
cost complete will only be $568. I sincerely trust that

you will consider the great importance of our instruments
for your mines, and get your board of directors to take
this matter vp at the earliest possible date. Just think
how useful it wiil be to you, and how you will be able to
know the condition of your mines; why it seems to me
strange that knowing of the existence of such a machine
a coal operator would be without one any longer than was
absolutely necessary to obtain the same. I enclose you a
list of what we will furnish you for $568, f.0.b., Phila-
delphia; also application blanks.

You will perceive that yowu cannot use ONE instrument
for all your mines, but must have ONE for EACH, but we
shall be glad to equip one mine at a time, which will be a
step in the right direction for your company; a step which
I sincerely hope for your sake will be taken soon. With
kindest regards, again thanking you for your offer,

I am, dear sir,
Yours very truly,
JoserH R. WILSON.

PHILADELPHIA, March 16th 1891.
Henry S. Poole, Esq.,
Agent Acadia Coal Co., Stellarton, N.S.

My DEAR SiR,—The late disaster at Springhill is a
prophetic warning to the mining community of Nova
Scotia.  The total absence of any definite means of ascer-
taining the gaseous condition of your mines, urges me to
make one more effort to introduce the only known appli-
ance for this purpose into the mines of the Acadia Coal
Co., and as I have already in former letters, made all the
necessary arguments why you should avail yourself of what
science offers, 1 have nothing left to add but this : Unless
you avail yourself—and soon too—you may live, like
Cowans, to regret that it was ever your misfortune to be
a mine superintendent.  You know your responsibility—
I know the condition of your mines. Deliberate !

With kindest regards to yourself and Mrs. Poole.

Very truly yours,
JosepH R. WiLsox.

MARCH 19TH, 1891.
Mr. Josepl R. Wilson,
915 Ridge Avenue, Philadelphia.

SIR,—I can bardly believe that through your continu-
ous advocacy of the so called Shaw system of signalling in
mines, you are already so lost to all sense of decency as
not to know your letter of the 16th inst. is grossly insult-
ing: it is cruel, heartless, devilish. The pursuit of the
‘‘almighty dollar ” must have indeed deprived you of every
dieg of manhood before you could write as you have.
You would have me die would you, with the wails of
widows and the fatherless in my ears unless I buy your
rights ! Take care, curses sometimes come home to roost.

- Yours, etc.,
Henry S. PooLk.

PHILADELPHIA, March 24th, 1&91.
Henry S. Poole, Esg.,
Agent Acadia Coal Co., Stellarton, N.S.

My DEAR SIR: In reviewing my letter to you of the
16th inst. I fail to see any such objectionable references
as you make note of in said letter, and you are not war-
ranted in drawing unfriendly inferences or charging im-
proper motives fiom a communication from any party that
has had no other than friendly intercourse with yourself.

If 1 see impending danger to yourself, and a remedy
against the same, I would appear in my own eyes a most
ungrateful party if I failed to use the strongest possible
language against the real or supposed impending danger.

Very truly vours,
JosepH R. WiLson.

oy

The Nickel and Copper Deposits of Sudbury.*

By ALFRED E. BarLow, M.A., GEOLOGICAL SURVEY OF CANADA,
TTAWA.

The presence of large deposits of nickel and copper in
the District of Algoma, Ontario, has of late years at-
tracted world-wide attention, in the first place on account
of their immense and apparently inexhaustible character,
but latterly because of the proposed application of nickel
in alloy with steel to improve the quality of the latter.
The existence of workable deposits of copper in this
region was a fact that had long been known, and as far
back as 1770 a company had been formed and attempts
made to mine this metal, but the difficulty of procuring
and maintaining miners at so great a distance from any
centre of civilization, the remoteness of any market for
the ore, ad well as the absence of facilities for transporta-
tion, rendered these first attempts abortive.  However,
in 1846, owing to the activity in prospecting and locating
mineral lands on the southern shore of Lake Superior,
and a favorable report by Mr. W. E. Logan, then newly
appuinted Provincial Geologist, some enterprising Cana-
dians banded themselves together into two associations
called ““ The Montreal Mining Co’y,” and the *“ Upper
Canada Mining Co’y.” The former company having
purchased, amongst others, what was then known as
‘“ The Bruce Mines” location, and on account of the
richness of the deposit decided to commence active work
at this locality, while the Upper Canada Co’y proceeded
to develop and work what was known as the ‘* Wallace
Mine,” at the mouth of the Whitefish River. The
Montreal Mining Co’y continued their operations from
1846 to 1865, when, from a variety of causes, the work

*Read before the Logan Club, Ottawa, March 6th, 1891,

proving unremunerative, they sold out the whole of their
claim to the ‘“ West Canada Mining Co’y,” who had
previously leased and worked the western half of the loca-
tion under the name of the Wellington Mine. This com-
pary continued working till 1876 when, owing to unsatis-
factory results, work was suspended and has not been
resumed since. The Wallace Mine was chosen on
account of its promising character and proximity to civili-
zation, and is chiefly remarkable as having been the first
place in Canada in which the presence of nickel had been
detected.

According to Mr. Alex. Murray, of the Geological
Survey of Canada, who made an examination of the loca-
tion in 1848, ¢‘ No true vein can be discovered, but the
ore occurs at the contact of quartzose and chloritic slates
with diorite, as bunches and strings of pyritous matter,
interlaminated irregularly with the slates, and distributed
in specks and patches in the diorite. Abundant evidence
of disturbance is displayed in irregularities of dip and in-
trusion of the diorite. The material collected tor assay
was chosen as free as possible from copper pyrites, but
nearly two-fifths of the specimen consisted of earthy
materials which might readily be separated by dressing,”
(See Report Geological Survey of Canada, 1848-49, pp.
42—45.) Dr. T. Sterry Hunt, in his report on this ore,
says that *‘the specimen is a steel grey arseniuret, the
species not determined, with white iron pyrites and prob-
ably some arsenical sulphuret of iron. The mass, weigh-
ing 45 oz., was reduced to powder and submiited to
analysis, with the following results : —

Iron...... S 24.78
Nickel, with trace of cobalt........ 8.26
Arsenic ...... . 3.57
Sulphur........... e 22.63
COPPEr v vveiiiiiiaei e 06
Earthy materials. ................ 40.01

99.31

In the process of washing the ore, the earthy parts be-
ing re-aoved by washing, the composition of the ore in
100 parts, as deduced by calculation® from the above,
would be—

Iron......cooveevent e 41.79
Nickel and cobalt................ 13.93
Arsenic.. ...l .. 6.02
Sulphur............. e . 38.16
Copper ..ot .10

From the small proportion of arsenic the nickel must
in part at least, be present in a state of sulphuret, a fact
which is, indeed, made evident by the spontaneous oxida-
tion of the ore. The nickel from this source contained
about three parts in a thousand of cobalt. In conclusion,
he remarks that in the same bands of rocks we may
detect the presence of nickel and cobalt, a prophecy
which has since been amply verified.

A mass of copper pyrites from the same mine weighing
9% lbs. was also assayed, which yielded 11.6 per cent.
of metallic copper. Acting on these and other favorable
reports, the company began to sink shafts to test the
extent and the quality of the ore, and one of these shafts
at least attained a depth of 10 or 15 fathoms. Work was
carried on energetically for some years, but the enter-
prise was finally abandoned, as the quantity of ore did
not seem sufficient to justify further expenditure.

In his report for 1856, Mr. Alex. Murray (see Report
Geological Survey of Canada, 1853-56, p. 180,) mentions
the occurrence of a ‘‘ dingy green magnetic trap ” associ-
ated with red syenite in the northwest corner of the
Township of Waters on Salter’s meridian line. Speci-
mens of this trap were given to Dr. Hunt for analysis,
and the result of his investigation showed that it con-
tained magnetic iron ore and magnetic iron pyrites, gen-
erally distributed through the rock, the former in very
small grains ; titaniferous iron was found associated with
the magnetic ore and a small quantity of nickel and
copper. The variation of the magnetic needle near this
mass was from ten to fifteen degrees west of the true
meridian. It can thus be seen that even at this early
period of its history the officers of the Geological Survey
were aware of the existence of nickel in this region, and
had pointed out the probability that workable deposits
would be found. Years passed by and the inaccessible
nature of the country deterred prospectors *from making
very detailed exploration or examination, so that 1t was
not till 1883, when the Canadian Pacific Railway was in
course of construction, that the first discoveries of any
consequence were made, since which time the whole belt
of the Huronian district has been overrun with eager
prospectors and miners. A not infrequent accident in
newly settled districts led to the first important discovery.
Judge McNaughton, stipendiary magistrate at Sudbury,
had been lost in the woods to the west of that village,
and diligent search was at once instituted for him. A
party consisting of Dr. Howey and two others found the
judge seated on the small eminence which then marked
the site of what is now known as the ¢ Murray Mine.”
Eaily in 1884 the Canadian Pacific Railway made a
cutting for their main line through this small hill, about
3% miles northwest of Sudbury, and on July 12th of the
same year Dr. Selwyn made a careful examination of the
location and pronounced the lode to be one of the most
promising he had yet seen in Canada. Other discoveries
soon followed, and the McConnell, Lady Macdonald,
Stobie, Blezard, Copper Cliff and Evans Mines were all
located. At first the wildest notions were entertained as
to the extent of these deposits, and the most exaggerated
reports circulated as to their value. It was even con-
fidently asserted that these were immensely important



THE CANADIAN MINING aND MECHANICAL REVIEW. I 151

discoveries, and would revolutionize the whole copper
trade and render other mines then in operation quite un.
remuncrative.  Rounded hills of gossan, indicating the
presenice of the more solid and unaltered ore beneath,
ocear atintervals for miles in a southwesterly direction,
conforming rudely to the strike of the rocks in the vicin-
y.  This circumistance is all that seeis to have justified
the carly discoverers in desceibing the deposits as veritable
mountains of solid ore, many miles in extent and hun-
dreds of feet thick. Closer investigation revealed the
fact that these surface gossans everywhere indicate the
presence of the ore beneath, and that the ore itself
aceurs in lenticular masses, entircly separated from one
another, whose Jonger axcs correspond with the strike of
the enclosing rock,  This gossan has resulted, as is usual,
from the formation of peroxide and hydrated peronide of
won, due to the decomposition of ‘the pyrrhotite and
chalcopyrite which gives a prevailing red or reddish
brown color to the upper portion of the deposit.  This
covering of iron oxide is sometimes as much as six feet in
depth, although usually it is only two or three feet,
rradually merging itself into the unaltered ore beneath.
during the last few years prospectors have not been idle,
and at’ the present time about twenty very promising de-
posits of these ores have been *¢located ” “and *¢ taken
up.”  The McAllister Mine, now called the Lady Mac-
donald Mine, was the first property on which any work
was done 1 the summer or 1485, although later in the
fall the Evans Mine was opened up and some preliminary
tests made.  On January 6th, 1880, the Canadian Copper
Company was formed with a subscribed and paid up
capital of $2,000,000, which was afterward increased to
$2,500,000, to operate the Copper Cliff, Stobic and
Livans Mines.

On Mnf' 1st, 1886, work wa. started in carnest at the
Copper Cliff wine, and later on in the same year both the
Stobie and Evans mines were opened up, and with the
exeeption of a few months last summer, when, on account
of some difference with the Canadian Pacific Ratlway, the
Stohie was shut down, these three mines have Leen in
active operation ever since.  The chief Lusiness of the
Canadian Copper Company is done at Copper Cliff, for
here they have pn‘\xucd a well cquipped roast yard, two
smelting furnaces, laboratory and oftices, and other things
requisite for careying on this mining on #n extensive scale,
‘The Stobie and Evans mines are provided with excellent
rock houses, but all their ore is brought by branch rail-
ways to Copper Cliff to be roasted and smelted.  In 1889
the Dominion Mineral Company was formed to operate
the Blezard mine, and later on they purchascd the Worth.
ington mine from the original owners, During the past
summer. this company have had their smelter in operation,
and both their mines are being energetically developed.
During the summer of 1889 the Murray mine was pro-
spected under bond by Messrs. Henry H. Vivian & Co.,
Swansea, England, and in October of the same year they
purchased it. - About the end of last September, every-
thing heing r<ady, the smelter ““was blown in ” and set
to work on snw.2 ore which had been previously roasted.
All three companies are now prosccuting the work vigor-
ously, and the output of these mines has already reached
very large proportions.  The whole district has {xcn pro-
spected, and I think that a very conservative estimate
would now place the number of promising deposits at
twenty.

The Huronian system i1 which these ore deposits occur
may be regarded as the oldest serics of sedimentary strata
of ‘which we have at present any certain knowledge.
Amongst the more important of these rocks may be men-
tioned” cuartzites, greywackés, conglomerates, slates,
cvenly laminated gneisses, felsites, hydromica, chloritic,
epidotic, hornblendic and micaccous schists and narrow
hands of cherty limestone.  Most of these clastic rocks
have been derived from the waste of older felspathic
material, and hitherto it has been most generally sup-
posed and stated that the Laurentian gneiss was the
suurce from which the sediments had been dérived.  The
Huronian_coaglomerates, however, had no pebbles that
are undeninbly referable to the Laurentian, and the origin
of the syenitic, quartzose and jaspery pebbles is still a mat.
ter of doubt.  The microscope can throw no certain light
on the original character of some of these rocks, for very
often wetamorphism and recrystallization has gone on to
such an extent that the former structure has been either
partially or completely obliterated. A close study of
these uncertain rocks in the field, aided by the use of the
wucroscope in the laboratory, will eventually svableus to
assign them their proper place.  We have thas numerous
sedimentary rocks showing the various stages of this meta.
worphism, from the typical sandstone or greywacké, com.
pased of the well rounded grains of quartz and felspar, ta
the compact felsite, which contains no trace of its original
clastic structure.  Associated with these sedimeneary
strata are certain undoubted eruptive and irruptive rocks,
among which may be mentioned many varieties of diabase,
dorite and gabbro. Besides these igneous rocks, there
are some granites and .gneisses concerning whose origin
many are in doult.  After a close and careful study of
these rocks, which have usually been classified as Lauren-
tian, and their relation with the true Huronian stratified
@ posits, I have been fully convinced of their irruptive
mture.  These granites and gneisses probably represent
the original crust of the earth which has undergone re.
fusion, and was in a molten or plastic condition at a
Prriod subsequent to the hardening of the Huronian scdi-
wents,  The earth gradually cooling from a state of
onginal incandescence, had reached that stage in the pro-
cess when it admitted of being surrounded Dy an ocean
nearly, if not quite, universal, Then began that tearing
down and building up which has since gone on in forming

the kediments which subsequently hardened into rocks.
‘The first formed crust was necessarily thin and weak, and
it is thercfore not surlmsing that there were frequent
irruptions, accompanied by the fusion of the lower portion
at least of the fiest formed deposits.

It is unnecessary here 1o gointo all the facts of the case,
as niy views have already been stated at some length in a
paper read before this club on February 27th of lasc year.
Suffice it to say that the fuller cxaminations of last sum-
mur have served to further strengthen these views,  Both
clastic and irruptive rocks have Leen subjected to intense
pressure, as evidenced by the extensive cataclastic struc.
ture which has been developed in both series of rocks.
Frcquen:}l_y the rochs show ' pyroclastic origin, and vol.
canic tuffs and breccias are very commonly met with,
The relations of the diabase or basic irruptive rocks with
the surrounding sedimentary stzata  as closely examined
in a Jarge number of instances, and revealed the fact that
the diabase is apparently of later age, as it breaks through
and alters the bedded Huronian, The occurtence of
these masses of diabase with a surrounding breceia or
agglomerate in many cases would scem to point to the
fact that they are the bases of Huronian volcanoes, which
continued in action after the latest sediments had been
deposited.  Some of these diabasic masses send out
dykes which ramify through and alter the surrounding
strata, these dykes frc({ucntly containing fragments of
highly metamorphosed Huronian quartzite.  These irrup-
tive masses are usually lenticular, although occnsionnl&y
rudely circular or oval in outline, and their longer axes
correspond in general with the strike of the enclosing
sock, They vary in breadth from a few chains to halfa
mile, or even more, and frcqucntly extend for miiles in
length. The origin of the nickel and copper is closely
connected with this diabase or gabbro, and the formation
of the fissures containing these ores was no doubt due to
the disruptive forces of the intrusion, and the contraction
caused by the subsequent cooling of the igneous rock
matter.  These fissures were necessarily most frequently
formed along the line of contact with the cooler sedi-
mentary strata although in certain cases they were fermed
in the midst of the igneous mass itself.  In nearly every
case, therefore, the deposits of nickel and copper occur
close to the contact of the diabase with the stratified
rocks, although in a few cases they are found in the dis-
base near its junction with granite or micropegmatitc.
Another pr of of the common gencsis of these ores and
the enclosing diabase is that the diabase itself commonly
contains these sulphides disseminated through its mass,
these impregnations occasionally forming such consider-
able and rich deposits as to be workable.

All geologsts who have examined these deposits agree
that they are not tru~ fissure veins, and although at times
a certain sloping surface 1s obtained which seems to have
a uniform inclination, yct it seems certain that there are
no regular walls in the miner’s sense of the term, and at
both sides of the deposits the enclosing rock is impregnated
more or less with the pyritous matter.  Though mining is
thus rendered somewhat dfficult and uncertain on account
of the absence of the walls and irregularity in the distri-
bution of the ore, so that there is no means of knowing
in what direction to drive the levels, this uncertainty is
more than compensated by the extent and massiveness of
the deposit when found.  The ore bodies like the masses
of diabase with which they are so intimately associated
arc lens or pod-shaped and *“ pinch out ” in both direc-
tions. This structure is also characteristic of their down-
ward eatension, and the deposits have been very truly
likencd to a string of sausages, so that when one lenticular
body of ore gives out another commences close at hand,
which in its turn gives place to another, and though at
the Copper Cliff they are down about 600 fect on a slope
of 45° the quantity and qualit‘y of the ore shows no dim-
inution. I(La\'c occasionally found true veins of quartz
holding this pyrrhotite, but such evidences of secondary
action are extremely rare and proves nothing in regard to
the origin of the more massive deposits. The ores and
the associated diabase were therefore in all probability
simultaneously introduced in a molten condition, the par-
ticles of pyritons matter aggregating themselves together
in obedience to tne law of mutual attraction. The ore
bodies were, therefore, not contemporancous with the
stratified Huronian, although there is nothing to prove
that they do not belong to the close of the Huronian
period. “Mr. Ferrier of the Geological Survey has noticed
the occurrence of this nickeliferous pyrrhotite in a speci-
men of chlontic schist and gneissic granite, which had
heen taken to show the contact between the two rocks.
The pyrrhotite is disseminated ..sough both rocks, and
its occurrence here in the Township of Dill at the junction
of-what has been called Laurentian would seem to he
another proof of the irruptive origin of this gneiss.

The ore itself is 2 mixture of pysrhotite, a monosulphide
of iron (Fe, S,) and chalcopyrite, a sulphide of copper
and iron {Cu Fe S,).  The two minerals are not so in-
timately commingled as to form a perfect homogeneous
mass, but one may be described as occurring in pockets,
spots, bunches or threads in the other.  The chalcopyrite
is not so closely intermixed with the pyrrhotite, but
isolates itself rather in spots_and patches enclosed by
massive pyrrhotite, so that it is not hard to separate con-
siderable masses of chalcopyrite that will assay over 30
per cent. of copper, or pyrthotite that will only show
traces of that metal. In practice, however, careful cx-
amination and trial have proved that the two minerals are
too intimately associated to make. sorting l:/y hand at all
practicable, and the %ynhotite is very often so feebly
magnetic as to preclude the possibility of separation by
magnetism,  Although the chalcopyrite seldom occurs
free from the pyrthotite, Jarge and massive deposits of
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the latter occur comparatively free fiom copper,  In this
connection Dr. Peters mentions a slope which, having
furnished about 2,000 tons of pyrrhotite, gave place, just
before the end boundaries were reached, to a deposit
which afforded nearly 20 tons of almost pure chalcopyrite.
In some instances these ore bodies show a brecciated
character, large angular or partially rounded boulders or
““horses ” of almost barren rock being mingled with the
ore, which scem to evidence the disruptive force of the
intrusive mass, while in others, as at the Worthington
mine, the diabase in which the ore occurs has developed
a concretionary structure while cooling, and large irregu-
larly rounded concretions, which on weathering, peel off
in cnncentric layers, are cemented together, so to s})c:\k,
by a very pure chaleopyrite and highly nickelifcrous
pyrehotite,  The conaretions themselves usually contain
wore or less pyritous matter disseminated through them,
but are usunl]y cast aside as too barren for the roast heap.
The pyrrhotite varies in color from stccl-{;rcy to bronze
yellow, and the chalcopyrite is the usual brass or deep
rellow color. Both tarn'sh rcadil{, and very beautiful
iridescent specimens can be easily obtained from the ore
heap or scattered around the works. These sulphides,
therefore, may be said to occur in three distinct ways—

tst. As contact deposits of pyrehotite and chalcopyrite
situated between the clastic rocks, such as felsites,
quartzites, ete., and irruptive diabase or gabbro, or be-
tween these latter and granite or micr?c watite.  Good
examples of the former are furnished by the Evans,
Stobic and Copper Cliff, while the Murray mine may be
cited as illusteating the latter.

2nd, As impregnations of these minerals through the
diabase or gabbro, which are sometimes so rich and con-
siderable as to form workable deposits.  These sulphides
are in no case present as disseminations through the
clastic rocks very distant from the diabase or gabbro,
which scems clear evidence that they have been brought
up by the latter,

3rd. As segregated veins which may have been filled
subscquently to the jrruption which brought up the moe
massive deposits. These veins are not very common,
although certain_portions of the more massive deposits
may have been dissolved out and re-deposited along cer-
tain favits and fissures.

The composition of the ore varies according to the pre-
ponderance of either the pyrrhotite or chalcopyrite ia the
specimen examined.  The pyrrhotite may be said roughly
to be composed of 40% sulphur and 60Y iron, witha
varying proportion of the iron replaczd by nickel, while
the chalcopyrite contains 359 sulphur, 357 copper and
30% iron. The mines of the Canadian Copper Co'y, as
the name of the company indicates, were first opened for
their copper contents, and it was not until comsiderable
work had been done that nickel was discovered to be
present in the ore. A large shipme:.t of ore had been
made to New Vork, and a chemist the.e who was making
a volumetric determination of the copper contents by the
Potassium Cyanide process, wasstruck by the great varia-
tion in his results, which led him to make a more minute
examination of the ore, when he found that nickel was
present. The ore has now become of more value on ac-
count of its nickel than its copper contents, and Dr.
Peters hims:If greatly doubted if the mines would pay to
work for copper alone. The percentage of nickel and
copper varies greatly, as miﬁht be expected, but assays of
nine samples from the different mines of the Canadian
Copper Co'y, made in November, 1888, will show the
usual percentage of these metals. These assays were
made by Mr. Francis L. Sperry, and show a range in the
percentage of nickel from 1.127 10 4.217, with an aver-
age of 2.38%, while the copper varied from 4.037, to
9.98%, with an average of 6.44%. A minute proportion
of cobalt also occurs in the pyrrhotite, usually about Jsth
as much as the nickel present. Mr. G. C. Hofiman
assayed four samples from this district which I collected
last sumnter, and these showed the nickel contents to-
vary from 1.95% to 3.10%, with an average of 2.256%.
Three of these samples contained traces of cobalt, which
are included in the above percentage of nickel. “The
nickel is usually spoken of as replacing an equal 3uantity
of iron in the pyrrhotite, but the discovery of undoubted
crystals of millerite or sulphide-of nickel 150 feet below
the surface at Cop}x:r Cliff Minc, as well as the more
recent recognition of polydymite, a ferriferous sulphide of”
nickel, at the Vermilion Mine, in the Township of Deni-
son, seems to justify the assumption that in the more
highly nickeliferous deposits of the region at least, the
nickel 5 also present as a sulphide, disseminated through
the ore mass like the iron and copper.

This view is also borne out by Dr. Hunt's analysis ot
the ore of the old Wallace mine which seems grccisely
analogous to soine of the richer. deposits nearer the Can-
adian” Pacific Railway. Traces of gold and silver, as
also platinum are also usually found in these ores, and in
this connection it was thought advisable to call your
attention to the detection of what Messts. Clarke &
Catlett calla *‘ platiniferous nickel ore from Canada.”
They say (see article xxxix, page 373, American Journal
of Science, 1889): ¢ During the autumn of 1888 we te.
ceived, through two different channels samples of nickel
oreg taken from the mines of the Canadian Copper Com-
pany at Sudbury, Ont. From one source we_obtained
two masses of sulphides to be examined for nickel and
copper, from the other came similar sulphides together
with a series of soil and gravel-like material (gossan), 7
samples in all. In the latter case an examination for
platinum was reques'ed, and in 5 of the samples above
mentioned it was found the gravel yielded 74.85 ozs.. of
metals of the platinum group to the ton of 2,000 Ibs.
The sulphide ores submitted to us from Sudbury were all
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of a similar character,  They consisted of mined masses
in which a grey readily tarnishing substance was predom-
inant with some chalcopyrite, possibly some pyrite and a
very listhe quartz.  Twosamiples were eaamined in s
one gave 31.43% nickel with a little copper, and the
other gave 38.397 nickel and 5.2% copper.  The nichel
mineral itsell proved to be a sulphide of nichel and iron,
and as ores oljlhnl composition are not commnion, it was
thuught advisable to eaamine the substance further, It is
steel-grey, massive and eaceedingly alterable in the air
with a Sp. Gr. of 4.5.  An analysis of carefully selected
material gave :—

Nickel  iiiiiiiiiiiiiiies veees 41,90
Iron e iiiiiiiiiaiina, seeaes 15.87
Silicaiieeiiiieiiieraeisansses. 1.02
COPPT covivvns tascsscnnnsnases .02

Sulphur....oooo....o ceesecnss o 40.80
These figures give approximately the formula Ni;, Fe §,.
Neither cobalt nor arsenic conld be detected.  If we deduct
silica wgether with the copper reckoned as admised
ch:xlcoyyritc and re-calenlate the remainder of the analysis
t0 100], we get the following figures : —
Nickelocoiiiieiiiiiiianniiaeaee 43.18
Item ... oLl tieseaee seesacess 15.47
[N 1T S, e .. 41 38

In short the mineral has the composition of Ny S,
with about 4th of the nickel replaced by iron, which
seems to agree with Laspeyres polydymite of which it is
doubtless a ferriferous varicty.  Probably in most cases
the nickeliferous constituent of pyrrhotite is millerite, but
-other sulphides like polydymite may occur too.  The
polydymite which was sclected for the above analysis
<came from the mass in which the average of 33.39%
nickel and 5.207 copper had previously been found.

The mass wesghed several kilograms and was remark-
ably free from quartz.  The same mass, with two
smaller picces resembling it, were also examined for

latinum.  The results were as follows, ““ A represent-
ing the large mass in which the polydymite was dcter-
mined :—
Al .2.5§ oz platinum per ton, or .00877
B... 1.8 oz, s o . %
C... gou “* “ .024%

Probably the platinum eaists in the ore as sperrylite,
although this point was not proved. The amount of
platinum in the mass most thoraughly examined would
tequire to form sperrylite only about .007% of arsenic,
which is too small a quantity for detection by ordinary
analysis.  That platinum should exist in appreciable
quantities in an ore of such a character is something
quite extraordinary, but whether it could be profitably
extracted is an open question.  Sperrylite was first found
at the Vermilion mine in the gossan or loose material,
and was named after Mr, Francis L. Sperry of the C. C.
€. by Messrs. Horace L. Wells and S. L. Penficld, of
the Sheffield Scientific  School, who cxamined and
described this new species. It isisometric ; simple cubes
are common, octahedrons are cxceptional, while the
majority of the crystals are combinations of the cube and
octahedron. Il.—Between six and seven, as it scratches
felspar but not quartz. The crystals have no distinet
<leavage, but are very brittieand break with an irregular,
probably conchoidal fracture. The chemical composi.
}ion. according to the mean of two analysis was as fol-
ows :—

ATSENIC. csesaccssaassessssasscss 40.08
AntimONY.ccceereececnssansnsens .30
Platinum . ..eviiiieneieccnancaes 52.57
Rhodittm.cvieiiianns cocnnaanee .72
Palladium..coc. coienienannaaaes trace.
Cassiteritc oroxide of tineeeeceeees 4.62

The composition is thercfore represented by the
formula Pt. As,., asmall portion of ch platinum being
tqi)laccd respectively by rhodium and antimony.  The
color of the mineral was nearly tin white or about the
same as metallic platinum. The fine powder is biack.
Nearly all the grains showed extremely brilliant crystal
faces, though most of the crystals were fragmentary in
size they were usualiy g5—z$ath of an inch in diamcter.
Sn. Gr. 10.602.

ROASTING.

The metallurgical trcatment of this orc commences at
the roast yard whither it is conveyed, and, being piled in
convenient heaps on previously laid cordwood, is exposed
at high temperatures without fusion, or, atmost, incipient
fusion, to the action of a current of air.  The oljects of
this roasting are, 1st, an oxidation of thc iron, and, in-
cidentally, of the sulphur, as completc asis posssible
without 1nvelving an undue loss of copper in the slags of
the following smeclting, and 2nd, the expulsion of arsenic
if there is any present.  If the oxidation be very iraper-
fect the resulting matte will contain so much iron that its
bringing forwzrd will be unduly costly, while, if the oxi-
dation be too thorough, an umﬁuc loss of metal will occur
-on smelting the roasted orc. At Copper Clin the Cana-
dian Copper Company have spamll neither trouble nor
expense in the construction and equipment of their roast
yard. The natural rough and uneven surface has heen
cleared and levelled, and the whole given a gentle slope,
which, with carcful;y made drains, scrve to remove at
oncce any rain or surface.  These precautions have to be
taken to prevent loss of copper as soluble sulphate of
copper, which is liable to e washed out by the rain.

At the Murray mine a large shed has been erected to
zoast ore during the winter months, with opemings in the
r0of to allow of the escape of sulphurous fumes, but dur-

ing last summer they had no regular roast yard, and the
few hieaps burnt could only be placed where the surface
of the ground would permit.  This was also the case at
the Blezard and Worthington mines, and the mechanical
loss alone from this carelessniess must have been of con.
siderable moment.  ‘The shaft of the Copper Cliff mine,
on an incline of 45° has reached already a depth of
nearly 6oo feet. It is provided with a double ship road,
the ships” dumping autonatically at the mouth of the
breaker in the top of the rock house.  Here the ore is
sledged to a proper size for the 15 x 9 in. Blake crusher
sct to abowt 13¢ inches, which has a capacity of nearly
20 tons an hour. 1t is then passed through a revolving
screen where it is sized into three classes for the succeed-
ing operation of roasting.  The coarse size passes a 4
inch ring, the medinm or ragging, a t3{-inch ring, while
the fines pass through one 3 of an inch in diameter.
Each of these sizes falls into a separate bin under which a
car runs.  Thus the ore 1s loaded automatically into cars
holding 124 tons, whence it is transported to the upper
story of the ore shed,  There it falls into a series of lInns
from which it is loadud by means of inchined steel shutes
into the cars and taken up a rather steep grade to a high
trestle which eatends the whole length of the roast yard,
The ouly wood that can e obtained is dead pine, 2 'good
deal of the surrounding district having Leen burnt over
about 20 years ago.  ‘This can be procured very cheaply,
and although it does not roast the ores as thoroughly as
hard wood, 1t makes very fair and cconomical fuel, and
serves on account of its short fierce heat to ignite the pile,
and this once started continues burning on account of its
sulphur contents.  These iles are bailt as follows :=
The place selected is first covered with about six inches of
fine ore distributed as evenly as possible over the clay
soil.  Sticks of cordwood of nearly uniform size should be
placed side by side across both sides and ends of the
rectangular ates.  The whole interior of this can be filled
in with old stumps, roots, ties or cordwood, but in such a
way as to form a level and solid bed for the oreto rest on.
Over all this is placed small wood and chips to fill up all
interstices, care being taken to provide small canals filled
with kindlings at intervals of 8 or 10 feet leading
from the outer air to the chimneys along the centre
of the heap. These chimneys which assist in rapidly
and ceiaainly Kindling the whole heap are usually built of i
four sticks or old boards, so fixed together as to leave an
opening and communicating below with the draught pas.
sages. Five or six of these chimneys suffice for cach pile,
and they should project 2 feet ahove the upper surface of
the heap, so that no pieces of ore could fall into the flue
opening. The coarsest class of ore is first thrown on,
then the ragging or medium, on top of which is scattered
a layer of rotten wood or chips, and lastly the whole heap
is covered over with fines till it reaches a height of about
6 feet.  The whole structure should then form a shapely
rectangular pile with sharp corners and as steeply sloping
sides as the ore will naturally lic on without rollin (a{:out
45°).  Only a portion of the fine ore is put on at first, the
sest being shovelled on after the fire is fairly started. The
best way 1o light the pile is to place a quantity of ignited
cotton wiste saturated with coal oil down cach ot the
chimneys. About 12 hours after firing, the wnole heap
should be pouring fosth dense }'cllow fumes of sulphurous
acid. Great attention is at first paid to the pile to pre-
vent undue local heating which frequently causes partial
fusion of the orc, and this can at once be prevented by
covering the place with more fines, This heap should
then burn from 5010 70 days when the outer covering of
raw or partially roasted ore is removed, and the remainder
of the heap conveyed a few yards in wheelbarrows 10 a
sunken railread which runs alongside of theroast-yard.
When filled, the cars are pushed up another steep grade
along a track running over the bins back of the smelter.
The sloping sides and corners of a pile are frequently cov-
cred with almost raw ore, this c\'ir being often remedicd
by placing ignited sticks of cordwood around the whole
structurc, or by luilding'a new pile in the passageway
between two others which have been almost hurat ou,
the latter plan adding very materially to the capacity of
the roast-yard.  After this operation the ore is invariably
so thoroughly roasted that it is necessary to add from to
10 15% of raw finc orc during the smelting to prevent the
mattc from being too rich.  Each pile wsually contains
about 600 tons of orc, and requires 30 cords of wood to
roastit.  The roast yard at Copper Cliff is nearly half a
mile long by 100 Rcct widc, while each pile occupies a
space of 40x 8o feet, room being left to get round them,
and for drains.  The present capacity is about 60,000
tons, which, with alittle extra work, could be increased
to go,000tons.  Working full power cach roast-bed can be
used four times a year, counting the time in making,
roasting and clearing the beds. The yearly capacity
would thercfore e 240,000 tons, and by increasing the
space, 360,000. The unroasted ore contains from 35 to
407, sulphur, and assays of 2 large number of sampics of
the voast heaps have varied from 234 to 8, of sulphur.
Onc analysis taken at random which may be taken as a
fair sample of all the rest, grave 5.40% copper, 2.43% nickel
7.927, sulphur and 25% iron, lime, magnesia, ctc., and
the residuc chicfly homblende.  Up to October 1st, 1890,
36,534 tons had been taken to the roast yard,

SNELTING OF THE ORE.

There are two smelting furnaces at Copper Cliff, and
the huilding which contains these _is 65 fect long by 40
fect wide. Thirty-five fect of this length is on a level
with the ground, while the rest of the floor is 8% feet
higher, and it is on this upper flat that the ore and fucl
bins are situated. The daily capmcity of each of these
Surnaces is 125 tons, although onc of the furnaces has re-

duced 187 tons of ore in one day, and the fu;nact
manager says that 135 tons could be reduced without
much forcing. The furnace itself is a steel plate water
jacket of the Herreshoff patent, made in Sherbrooke,
P.Q., by the Jenckes Machine Company. It 1
nearly oval in form, the longer diameter at the tuyéres
leing 6 ft. 6 in., while the shorteroneis 3 ft. 3in. There
are 11 2% in. tuyéres through which the blast enters from
a Baker's rotary blower under a pressure of about 9 oz,
per square inch, It is 9 feet high from these tuyéres to
the charging door, and is an unbroken water {nckc( from
the cast iron bottom up. It is made of rolled stee) with
only a 2 inch water space, and not a single brick of any
description,  The well is a circular, cast iron water
jacketed vessel, mounted on four strong wheels for con-
venience of moving it when repairs are necessary, and so
made that the hole in one side connects with the outlet
liole of the furnace, which is also thoroughly protected by
water and at is through this that the matte and slag flow
out of the furnace as m})idly as formed. ‘They thu,
escape the influence of the blast, and prevent what Vivian
calls ** the sole objection to blast furnaces the so-called
“sows” or *‘salamanders "' as great masses of metallic
iron which choke up the furnace and tie up large quanti.
ties of copper and other metals.  The charging door 15
situated on the upper floor, as also the bins for roast ore
and coke,  The coke used is from Connellsville, Pa., and
is brought by way of the Great Lakes and the Saul
Branch of the C. ', R. The charge for the furnace con
sists of 1,800 or 2,000 1bs. of ore and coke mixed, one
ton of coke usually sufficing for eight tons of ore. The
mass as it melts gathers at the bottom of the furnace, and
flows through the outlet into we well or reservoir, where
the heavier and metallic portions sink to the bottom while
the lighter slag remains on the surface, running in a con-
tinuous stream over the jacketed spout into pots on
wheels, which are removed when filled. an empty one
always being ready to take the vacant place, The matte
is drawn oﬁ at intervals of 15 or 20 minutes through a
separated bronze water-cooled tap-hole casting, near the
bottom of the well, and which is filled as usual with a
clay plug that can readily be removed with a few blows
from a steel bar. The smelting of the ores is greatly
facilitated by the basic character of the accompanying
gangue rock, for instead of quartz and acid silicates there
15 chiefly hornblende and very fusible felspars.  This
circumstance, as well as a judicious mixture of the differ-
ent qualities of ore obviates the necessity of any flux,
which is a very fortunate circumstance, as limestone 1s
somewhat distant and suitable iron ore difficult to procure.
The slag buggies or pots are made as strongly am‘ lightly
as possible, are case-hardened and shaped like inverted
hollow cones, and before’ cach tap are thickly washed
with clay water to prevent the matte from welding to the
iron mould. This matte is sampled and weighed and
allowed to cool before being dumped from the pots and
the slag also is sampled and assayed once every 24 hours,
so that an accurate record can be kept of the compositiun
of both, An average of two analyses of this matte 1n
February and March, 1889, will probably give us the
usual composition: Copper, 26.91 ; nickel, 14.14; iron,
31.335; sulphur, 26.95; cohalt, .935. Mr. F. L. Sperry
says that platinum exists in quite appreciable quantitics,
so that the matte contains some ounces per ton of that
rare metal, while gold and silver occur in strong traces,
The first blast furnace was started on the 24th December,
1888, and with slight interruptions has been running ever
since. The second furnace was huilt in the summer of
1889, and was started on the 4th of September of the
sameyear. On October tst, 1890, there was about 6,500
tons of matte, and the orc on the roast beds would pro-
duce about 6,000 tons more, containing 622 and 852 tons
of aickel respectively, or 3 total of 1,774 tons of metallic
nickel, and 3,36235 tons of metallic coppcr.

The average daily output of matte for the month of
September, 1890, was 25 tons, but the full capacity of
Loth furnnees would be about 60 toris of matte.  If the
former average was kept up, the yearly ’production of
matte would reach 9,125 tons, but if the furnaces were
run at their full capacity they would average nearly 8§
tons of nickel a day, or nearly 3,066 tons of metallic
nickel and 35,913 tons of copper a year. At present the
matte is piled in heaps outside of the smelters, and, when
wanted to be shipped, is broken up in picces and placed
in old oil barrels, the chinks between the larger picces
being filled with smaller i ents, so that the whole is
packed tolerably fitm and close. It is then sent to the
various refiners in Europe or the United States acvording
to their respective bids. So far no refining wotks have
been built at Sudbury, but the vast quantity of material 10
treat, the tedious and costly process for the further refin-
ing ot the ore, consisting as it does of alternate roastings
and smeltings, in addition to the great expense incurred
at present in shipping the matte to such long distances,
secm great incentives to the early erection of refining
works, so that the ore could be fully treated on the spot
The proposition to build nickel-steel works was latcly
submitted 10 the Government by the Canadian Coppes
Company, and it is to be hoped that some satisfactory
arrangement will be arrived at to give a further impetas to
our present mining activity in this region.

Nickel is a comparatively new metal, for it was not 7c-
cognized as an clement till 1751, when Cronstedt, the
Swedish mineralogist, in examining the ores of certain
veins in the German copper mines mude the discovery of
the two new metals, nickél and cobalt, which names he
retained as they were nusea the miners.  Nickel
in its pure state is silver white in color, hard, tough,
fusible with difficulty, and is susceptible to mag.
nctism, although mot to the same extent as iron, -
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Its use in the industrial arts has rapidly increased
since it lhas been produced in a pure state, as it
formerly existed only as an impure alloy, and so could
not be so suitable for the purposes for which it is now
wed.  The demand has only grown at a moderate rate as
compared with the growth and demand for other useful
metals, and a decrease in price from $2.60 per pound in
1576 to the present price, which varies from §0 to Go
cents per pound, seems to have had no very important
wfluence in increasing that demand.  The supply of late
years has been more than suflicient for the demand and
new deposits have always been found in advance of any
necessity for their product.  The first chief demand for
this metal was for making nickel or gerwan silver as a
substitute for the more precious metal in making spoons
and forks, and other ware in general for which silver had
been previously used, and its whiteness and the facility
with which it received and held the silver, after the pro-
cess of what is known as clectro-plating was introduced
cased it to be still more widely used. It is also made
use of to plate iron, zinc, &c., and also in alloy with cop-
per for the manufacture of small coins, which are used so
entensively in the United States, Germany, Belgium and
other countries.  The proposition to use rolled nickel
late as an advance over ordinary tin plate, is one which
1s receiving attention at present. It has also been recom-
meaded for making nickel crucibles to replace those of
silver used in chemical manipulations as they would cost
less and have the great advantage of melting at a higher
taperature.

Nickel plated kitchen utensils are coming into general
use as in Germany, and as it is well known that acids
have a more or less solvent action on nickel, an investi-
gation was undertaken which showed that 7'¢ grains of
mckel could be taken into the stomach and repeated for a
lung time without any noticeably bad cficcts.  There is
thus no ground for uncasiness in the use of such utensils,
especially if the same precautions are used as in the case
+f copper vessels, namely, thoroughly cleaning them and
avunling the storing of food in them.  The propasition to
use nicked in alloy wath steel to increase the strength and
quality of the latter, will, if carried out, increase the cone
sumption very materially, and all have been cager to
fanw the result of the recent experimients undertaken at
the mstigation of the United States Government. A
Fronch invention has effected the means of regulating the
cunposition of such an alloy, and sulsequent experiments
i Glasgow revealed the fact that this alloy conld he
made in any good open hearth furnace working at a fairly
iigh temperature as well as in the crucible.  Inobtaining
a wsriect idea of the value or uscfulness of alloys of nickel
wal iron o steel it should be borne in wind that the
cump.asition “« complicated by manganese, carbon, silicon,
salpiur and phosphorus, whose influence must be care-
fully watched, requiring a long series of experiments. A
cumparison of steel alloyed with 4.7% nickel maised the
clstic limit from 16 up to 28 tons, and the breaking
st from 30 up o 40 tons, without impairing the
clagation of contraction of area to any noticeabile extent.
A funther gradual increase of hardness was noticed until
20, is 1eached, when a change takes place, and succes.
sive additions of nickel tend to make the steel softer and
mure ductile.  The alloys polish welt, and the color of
the steed is lightened as the proportion of nickel increascs.
Thy do not corrode as teadily as other steet.  The 1%
nichel steel welds fairly well, but this property lessens
with each addition of nickel. It can, therclore, be seen
that considerable advantage may be expected from these
atloys, especially where the percentage of nickel is luss
than five.

The consumption of nickel and nickel alloy in the
United States has increased from 294,000 pounds in 1880
10 321,000 pounds in 1885, while the total consumption
of the wm’l& was estimated not ta exceed 700 or $00 tans
of the pure metal.  The chief supply at present comes
fiom New Caledonia, a penal colony of France (long.
163 E., S.lat. 22°). M. du Pcloux states that the cost
of prodduction at this place conld he so reduced that the
cumpany could sell at from 37 to 46 cents per pound, and
yet havea good profit.  Dr. Peters, in his evidence be-
ore the Ontario Mining Commission, stated that the Can.
i Copper Company could sell 3t from 25 1o 30 cents
per pound with a handsome profit. A commission ap-
poinied by the United States Government to cxamine the
protatle ‘quantity of nickel in the Sudbury district has
gven a very glowing report to their government, It is
lughly probable, however, as can be seen from the above
fizur~s that our mines could supply the whole demand,
cven if the other sources of supply did not produce any-
thin,, It has been decided by the United States Gov-
cnment to make use of nickel steel armour plates, and
alicady the contract has been awarded so that there is
tvery ‘»mspccl of a brilliant future for thismining indush?'
ateund Sudbury.  In view of our immense depositsit will
Le n cessary to increase its consumption in every possible
ditcetion,

vttt Y P s

1ron Ore Concentration.—Thc Thomas ore washer is
a form of trough-washer with two zcvolving shafts
farmied with helically arsanged tecth.  The box is
usmally 25 feet long, 5 feet wide, and 2 foet decp. A
totary screen may be used at the lower cad to rewash
the taitings when the washer is inclined so as to run a
conaderable quantity of small ore through with them.
The revolving shafts are preferably geared together and
diiven by a pinion on 2 countershaft which is driven by a
Icl from the engine. For a washer of the dimensions
given above, 35 to 40 gallons of water per minute are
fequired, and 12 to 15 horse-power.  The capacity is 50
10 70 tons daily,

The Construction ot Details for a Modern Lixivia-
tion.Plant.*

By C., A, STRTRPELLT, SAn FrANCISCO,
( Continued from page 134. )

§ 5. APPARATUS FOR RAISING S1OLK-SOLU 1ION O THE
STORAGE-TANKS.

Duger-Pramps.—Pamps of the Knowles type, as made
and kept in stock by wanufacturers, are not durable in
contact with hypo-sulphite solutions, none of the metils
or their alloys resisting its corroding action. To make
such l)umps durable, valves, valve-seats and plungers
should be made of hard rubber or glass. It is diflicult 1o
induce manufacturers to take such orders except at ex-
travagant prices.  The same objections apply to centri-
fugal and rotary pumps.

Pumps of the Koerting Type.~Such pumps must be
made of material not affected by the solution.  Their
principal objection is the dilution of the solution by con-
densed steam.

Zie Geyser Pump.~If intoa pipe, open at both ends,
and immersed in a well, compressed air is introduced at
the lower end, the solution in the pipe rises and is dis-
charged, together with the air, at the upper end.  The
invention of this pump dates back several centuries, and
it has recently received from Dr. Werner Siewmens the
appropriate name, ** Geyser Pump.”  In the Engincering
and Mining Journal of December 28, 1889, I have full;
described it as Pohle's Air-Lift Pump, and, on the basis

! of the investigations of Messrs, Behr amd Browne of San

Francisco, recommended its introduction in liaiviations
works, After I had made actual working-plans, how-.
ever, for its introduction, some disagrecable features pre-
sented themselves, sothat itsapplication for raising stock.
solution was abandoned.  The objections consisted prin.
cipally in the nccessity of sinking a well, 30 feet deep, for
the submersion-pips, and in supporting a vertical solution.
pipe 85 feet high,

The Montejus System.—A Montejus is an iron tank
from which asolution is raised through o pipe by admit.
ting steam or compressed air above the solution.  (For
protection of the inside, see § 13.)  With steam, the tank
should be in the shape of along cylinder of relatively
small diameter, standing upnght, to aveid condensation
as much as possible.  With compressed ar as motive
power, the shape of the tank 1s not material, It is then
best to place it so that the axis of the cylinder is horizon.
tal. One of the heads of the cylinder s put on with bolts
and a gasket, so that the intenor can be casily coated
with an asphaltic compound,

These tanks have two openings : one at the bottom,

through which the tank s filled and discharged by a
three-way cock, connected with the pipes leading to the
solution-sump and the storage-tank ; one on the top,
through which air escapes while the tank s filling, and
steam or cumpressed air ss introduced to clevate the solu-
\ionL. which changes are also effected by a theee-way
cock.
For works of large capacity, two Montcjus are placed
side by side below the solution-sumps, so thatone s filling
while the other is discharged.  They should hold about
200 cubic fect. Convenient dimensions are: 4 feet
diameter and 16 feet length, or 424 fect diameter and 14
feet  length, with solution-pipes from 3 to 4 inches
diameter.

For large works, compressed air deserves decidedly the
preference.  The size of air compressor, which should
vive about 30 pounds pressure per squarc inch, is the
same for a geyser-pump as for a Montejus of cqual
capacity.,

Although the effect of compressed air is better if applied
to a geysee-pump than to a Montejus, the difference plays
no important part in cconomy, while the original outlay
for installation is in favor of the latter.

§ 6. APPARATUS FOR INULKEASING THE RATE OF
LINIVIATION,

Ssestion-Jese. ~The means hitherto employed for in-
creasing the rate of fiawviation have Licen ¢ give the hose
of the solution-outlet below the filter of the ore tatk
great length, and discharge the solution at considerable
depth below the tank, taking carc that the hose remains
filed with solution, and crentes a suction by the weight
of the solution-column. This mcthod is objectionable,
not only because it is difficult to get rid of all the air
helow the filter, but also for the reason that the solution
has to be raised again to the precipitating-tanks, unless a
very steep nill-site permits thar position much helow the
ore-tanks.,

Pumps,—~These are not tecommended for rcasons
givenin§s.

Aoverting  Ejectors. A Koerting cjector is cffective
provided it is not made of material liable to be corroded
by the solution.  The lead-lined cjectors, sold by A.
Allen, New York, are not durable; cven the platinum
steam-nozzlcs wear out.  Ejectors of porcelain, with hard
rubber steam-nozzles, arc manufactured by the Kocrting
Brothers, Hanover, Germany.  The great objestion to a
Kocrting cjector is, however, the dilution of the solution
by condensed steam. The apparatus also acts inter-
mittently, unless carcfully regulated to aneet the capacity
of the filter.

Montejus.—The best clect is unquestionably produced
by a Montcjus.  For this purpose the opening at the bot-
tom is connexted with a pipe through which, by & three-
way cock, the soluiion cither runs in from the boseat the

*Trans. Am. Inst. of Mining Engineers.

bottom of the ore-tank, or is raised to the launders in
communication with the precipitating-tanks.  The outlet
on top has a pipe with a three.way cock, through which
compressed air can be introduced for raising the solution,
or a suction is created by a Koerting vacuum-pump for
ﬁlling the tank, or communication is shut off both from
the air-compressur and vacuum-pump, provided the ap.
paratus is idle.  Only one Koerting vacuum-pump, pro-
ducing a vacuum of 68 cm. quicksilver, is needed for a
number of Montejus tanks, the latter being all in com-
municatior with a pipe, at the end of which the Koerting
is placed.

These vacuum-pumps are best obtained from the
Koerting Brothers, FHanaver, Germany.,

Necussarily, the operation of the apparatis is inter.
mittent 3 but the discharge of the Montejus takes such a
short time that this is not detrimental,

§ 7. APPARATUS FOR CIRCULATING EXTRA-SOLUTION.

In circulating cxtra-solution of standard composition,
only a quantity 1s used sufficient to saturate the charge in
the ore-tank, and this is allowed 10 filter repeatedly and
continuously through the ore.  As will readily be seen,
the Montcjus system cannot be used for this purpose.
Here we must rely cither upon a Koerting c{'cctor, made
of porcelain, or use the geyser-pump.  Which of the two
deserves the preferenceis doubttul, the geyser-pump being
untried.  Their respective advantages and disadvantages
may be stated as fullows :

\With the Koerting there is sisk of decomposing extra-
solution with formation ofsulrlmu.-s and Cug$, the solu-
tion coming in contact with the hot steam, and of weak-
ening the solution bLy dilution. The healing, however,
is beneficial.  Circulation is also quicker by material in-
crease of the rate of lixiviation.

In the geyser-pump, the eatra-solution comes in contact
with air only whereby it may deterivrate through the con-
version of the sodium hyposulphite into tetrathionate, but
without affecting the cuprous hyposulphite. By this re-
action, and by the evaporation of water, the extra-solution
will gain in concentration  On the other hand, the solu-
tion will b reduced it temperature and cisculation will
be slower, because the rate of lixiviation will not be
materially increaced, even by taking the submersion-pipe
aslong as pracucable.  The original cost of instaliation,
and the expense of running, would hardly enter into cal-
culation. Only an actual comparative test can decide
which apparatus is the better.

§ 8. FILTER-PRESS AND I' {ESS-TANK.

For lixiviation-mills of various ca, aicities 1 recommend
Johuson's filter-press, with 24 to 39 chambers, 15 to 18
inches diameter, without distance-ungs and with closed
delivery,  Clused delivery obviates the necessity of hav-
ing:\sump below the press, the solution being at once
raised to the main solution.sump.

If it is desirable to free the precipitates from adhering
stock-solution, for reasons given in my paper on ‘ Re-
fining of Sulphides.” a filter-press should be used in
which the cakes can be washed after the chambers have
been filled.

The chambers arc of cast-iron, with a coating of asphalt
varnish, which should be occasionally renewed.

The proper way of charging the filter-press isby a
press-tank.  In Me. Daggett’s paper {7rans., xvi., 438),
a press-tank is illustrated and described, constructed for
steam-pressure.  For works of large capacity, steam
should be replaced by compressed air.  In the latter case
the wooden dizphragm and the pipe extending to the
bottom are superfiuous, and the })rccxpil:ucs arc charged
through an opening in the side of the tank near its top.

The construction, as shown in the cut, is not recom
mended.  The bottom as well as the top should be made
of boiler-iton or steclosheet, not of cast-iron. At the
Marsac mill, onc of these tanks cxploded, by breakage of
the cast-iron lLottom, at a pressurc of 8o pounds. For
compressed air the tank should be construcied to be safe
for 150 pounds pressure to the square inch.

§ 9. DRYING-CHAMBER FOR TRECIPITATES.

A drying-chambe: {or eviphides and other precipitates,
is illustrated in the paper just cited, pp. 430and aa3.  Its

nstruction is contrary to ail rules for a_good system of
drying by hot ait. A chamber of this kind. in usc at the
Marsac mill, has a very low citicicnsy.  Correct prin-
ciples of construction arc to heat theair by a cail of steaw-
pipes in a separate chamber attached 10 the dryer, 10
allow the heated air to enter the drying-chamber at the
top, and circulatc_downward bfiween the iron pans
charged with precipitates, and finally to withdraw the
maist air at the bottom by a Koerting steam-jet ventilator.
Upon these principles all madern apparatus for desicea.
tion is constructed.

The outlet of the steam-pipe may be either connected
with a steam-trap or with the mud-dium of the hoiler.
The latter can only be done if the boiler 15 so located that
its mud.drum is lower than the outlet of the coil. In this
case the coil works on the gravity principle, the most
economical mcthod of utilizing the heat of the steams
The coil should be tested for lcakage at a. pressure of 30

pounds.
§ 10. AUXILIARY MACHINERY.

Air-Compressors.—For Montejus or_geyscr-pumps and
for the s4ank, two scparate air-compressors are
necded, the onc fumishing air of about 30 pounds, the
other of 150 pounds pressure. The size of the com-
pressors must b calculated to meet the demands of the
capacity of the works. The Montejus air-compressor
should have a capacity to mise all the stock-solution
peeded per day in about 8 hours, so that the plant is not
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in operation all the time and the solution can be trans.
ferred quickly.

Sulphide-Sampler.—The breaking up of the lumps of
sulphides and vther precipitates, as they come from the
drying-chamber, is done in an ordinary small sample.
grinder, as sold by any western foundry.

Builers. ~1f considerable steam s aceded for heating
the stuch sulutivn and wash-water prior to its precipita-
twon by scrap-ton ; abso for running Koerung ¢jectors
and vacuum-pumps, a separate buler s desirable for the
lixiviation-plant proper. .

Fire-Lumps for Shucing Tailings, -1f the water in
the pipe-line has nut sufficient head fur stuicing tailings, a
fire-pump for this purpose becumes necessary. .\ steam
pump oll the Knowles type may be used with 10-inch
steam and s-inch water-cylinder, 12-nch stroke and 4-
inch suction and discharge.  But I would recommend a
Roerting  steam-jet fire-pump, which is much cheaper
than a plunger-pump and not less efficient.

§ 11. HIPE-LINES.

Iron gas-pipes are used for conveying stock-solution
and sodium sulphide solution.

They should be juined by flange-couplings.  The size
of the stock solution-pipes above the ore-tanks depends
on the capacity of the works, and the position of the
storagte-tanks, producing more or less head.  In large
works they are generally taken from 3 to 4 inches
diameter.

§ 12. COCKS.

The only cocks resisting for 2 long time the corroding
action of lixiviation-solutions are the Pratt-Cady iron-
body, Bower.Barfled plugs, asbestos-packed cocks, sold
by Fairbanks & Co., New York. These cocks last very
well, even on the sodium-sulphide mixing-tank. They
were first introduced in lixiviation-works by the wnter at
the Marsac Mill, Park City, Utab,

§ 13. PROTECTION OF IRON BY ASPHALTIC CO\ERING,
AND OTHER NOTES ON CONSTRUCTION.

Castings and Fipes.—Castings and pipes eaposed 10
hyposulphite solutions must be protected by an asphaltic
<overing ; the pipes, of course, on the inside. Pipes
<conveying sodium sulphide solution do not require such
covering. A pure asphalt, called ¢ Maltha,” manufac-
tured in San Francisco, the residue from distillation of
hcavy California mineral oils, now shipped in considerable
quantities to the eastern States, is excecdingly well
adapted to this purpose. The maltha is melted in a
sheet-iron trough, and the clean and dry casungs or
pipes arc immersed in the bath. They should remain
there until the iron has reached the temperature of the
liquid asphalt ; this insures firm adhesion of the asphaltic
covering to the iron. The propeller-screws and shafts
for the precipitating-tanks are covered in the same way.

Montejus tanks and the press-tanks need different
treatment.  Here 2 malthine varnish 1s used. To the
<clean and d?' inside of the vessels, a coat of varnish is
applied.  After drying, a second coat is put on, and, as
the painting progresses, cotton cloth—weight about 6
-ounces per yard—is pasted on, care being taken to satur-
ate overlapping joints with varnish.  On top of the tank
the cloth is drawn over the flange.  The cover 1s treated
in the same way.,  Finally, a third coat of varmsh is put
over the cotton cloth,  After perfeet drying, the cover is
bolicd on, using & soit rope saturated with varnish for a

set.

Fasteming Castings and Flanges to Tanks by Dolts.—
Bore holes to fit bolts closc 3 countersink bolt-heads into
wood and cover with thick white lead.  Washers behind
bolt-heads are also bedded in white lead.  Bolts arc first
<overed with asphalt,

Connecting Rubber Hose wath Gas-Pipe Nspples.—
The following method was communicated to me by F. M.
Johnson: Disw out the nipple to fit the inside of the
hosc closcly 5 heat the nipple so that it will melt rubber
without burning it 5 then press the nipple into the hose
about 4 inches and immerse immediately in asphalt var-
nish for coaling. The hose adheres so f)n'rmly to the iron
that it can only be removed by cutting.

Mineral Production of Great Britain,—Thc total
quantity of mincral wrought in the different districts of the
United Kingdom during 1890 was 194,605,887 tons, of
which 181,614,288 was coal and 8,117,476 ironstonc, the
rest bicing fire.clay, oil shale, and other minerals, making
a total increase of 4,972,231 tons comparted with the pre-
ceding year. There was an incrcase of 4,697,564 tons of
coal, but a decrease of 153,066 tons of ironstone. The
ratios of the fatal accidents and the deaths to the number
of Ectsons cmployed in and about mincs uncer the present
and former Coal Mincs Acts are given in averages for the
periods covered by the first three Acts and in detail with
xverages since 1872, From these it appears that the
occupation of the miner is now more than twice as safe as
it was at the commencement of the Mining Acts, the
average ratio under the first Act being onc death in cvery
233 persons employed, under the second Act onc death in
258, under the third Act one death in 312, under the
fourth Act onc death in 466, whilst for the resent year it
is onc in §28~~a much more favourable ratio. From the
ratios of accidents and deaths to the number of persons
<employed and tons of mineral wrought in cach of the dis-
tricts a_gencral is obtained of 226,023 tons of
mincral for every fatal accident, and only 167,763 tons for
every death, as compared with the slightly less favourable
-quantity of 223,624 tohs per fatal accident, and the con-
siderably more favourable quantity of 178,227 tons per

<death in the preceding year.

Arsenic and Sulphur as Metallurgical Agents in the
Treatment of Canadian Auriferous and
Argentiferous Ores,*

By R. Dewag, Toronto,

We are all tvo well aware of the direful results on
amalgamation caused by the presence, in the ore operated
on, of arsen, and more especially sulphur, as their
capacity for neutralizing the mercury and thus rendenng
1t useless tu hold the gold or silver that passes over ity 15
very great.  These troublesome elements are got rid of at
the present time by roasting, but this causes expense, and
metallurgists even hint at alouss of the precious metals b
this treatment. I differ with them so far as to say, that if
there is any luss, which there may be, the same.is so
minute that peactically there s nune,

The chlorination npruccas, as it 1s variously applied
accurding tu the different patents granted fur it, has a
drawbach in the treatment of these vres, inats restriction
to those only in which the metals are in a state of fine
division, therefore in ores like some of ours, in which the
metals are in larger bodies, 1t 1s rendered uselass 3 but in
any case the ores must first be roasted to get rid of the
arsenic and sulphur, as they form troublesome salts with
the chlorine.  Now, it is quite apparent thatif part of the

treatment could be dispensed with, it woukd be the means |

of increasing the retums 1n a great many nunes at present
moperation.  Why then could we not dispense wath the
chlorination, and do the work with the roasting alone ?
It may scem impossible at first, as the roasting is merely
a preliminary to the chlorination, which is the principal,
There is a law of metallurgy which has been greatly
neglected, and I may say has not been paid the attention
or given the research due to it.  That law expressed is
that when a metal is alloyed with one or more of the
other metals, the resultant alloy has a lower melting point
than the mean of the several melting points of the con-
stituents taken together. Let us take an example, for
instance, an alloy of 1 part lead, 1 part tin, and 2 of
bismuth : the melting point of lead is 325° C, un 227°8°
C, bismuth 259°* C, their sum is S11, their mean 270" C.
This will melt at 100° C, which is just 170" C below the
mean. Is this rot sufficient proof for this law? Let us
take another example, that of an alloy of lead and
platinum.  Platinum docs not melt even in the highest
temperature obtainable in a blast furnace, tut only in the
flame of the oxyhydrogen blowpipe, and the calunfic in-
tensity of oxygen burned in hydrogen = 3,154° C. Now,
if we take tor granted that the heat absorbed by the
nitrogen of the air is equal to the extra heat generated by
the blast caused by the forcing of the gases through the
norzle, which consequently causes a more rapid combus.
tion, hence a higher temperature, these figures represent
the blow-pipe filames’ temperature, hence the melting
point of platinum. Those calculations of mine are not
mathematically correct to the fraction of a degree or so,
but are quite accurate enough for our purpose.  Now the
mclting point of lead added to that of platinum = 3477,
therefore the mean = 1739" C. 1 have melted such an
alloy at 1000° C, that is 739° C below the mean; is this
not & magnificent example 2 This law is confined to no
special one, but holds good for all alloys.

\Why, then, if this is a general law of all alloys, is it
not applicable in the case of arsenic, sulphur, silver, and
gold?  You will object that arsenic and sulphur are not
metals proper.  That is quite true of the sulphur, but not
so of the arscnic; but still that would not incapacitate
them to form alloys with the metals. They may cither
be as a salt, such as a sulphide or arsenide, or bein
molecular proportion to form chemical compounds, or in
excess or deficient for such, and only formy mechanical
wmixtures, or onc contained in solution in another, or in
an allotropic state 3 but still they are alloys, and in proof
of this we have only 10 look at shot lead, which is an
alloy of arscnic and lead ; copper also alloys with arscnic
as a greyish birittle metal 3 and has not galena the resen-
blance and praperties of an alloy 2

In consideration of this I hold that arsenic, sulphur,
silver and gold do alloy, and that therefore the tempera-
ture at which they mcit is lowered in virtue of their being
alloyed with the sulphue and arscnic.

In accordance with this, we will now consider the fol-
lowing data :

As—mclts at 220" C.  \We will say that, although nt
oxidises at that temperature, therefore its mclting point
must be lower.

S—melts at 115° C.

Au—meclts at 1102° C.

Their sum is 1,437, their mcan, 479° C ; therefore this
would scem to indicate the melting point of this alloy.
This corresponds 10 a temperature below incipient zed, as
it is according 10 Powalett 525° C, dull red being 700° C.
I do not mcan to insinuate that gold alloyed wug arsenic
and sulphur will be reduced to such a ridiculously low
melting Yoim, but I do mcan to say that it is lowered
considerably, as I have mclied them at about an incipient
cherry red, corresponding to a temperature of about Soo®
C, and perhaps a few degrees lower, so that I can vouch
for it as being correct.  If the mchting point of silver be
added, namely, 1023° C, the sum will = 2460, the mean,
615° C. Tmay say I have melted them at such a tem-
perature and helow it.

Many of our ores carry sufficient $ and As for thislaw to
be taken advantage of in their treatment ; but before we
can sce in what way it would he advantageous to us, we
must consider another law. That is, namcly, the
spheroidal form given to small portions of metals or alloys
under three different modes.

*Trans. of the Canedian Institute,

This is a law which none of the works as yet published -
on metallurgy have mentioned, and 1 don't think that
any of our profession have paid any attention to it, and
that somie are cven ignorant of its existence,  \We shail
consider the modes under which this form is given,

tst. When metals in a thin body or sheet, such as gol I

i leaf, are cxpusc«l to certain temperatures the sheet breahs up

and forms into globules. This may be proven by taking
any gilded work, say for instasce on woul, and placing «
on the ld of a furnace or common stove.  When thy
wood Legins to char the gold will be scen to form int,
globules. This is caused directly by the heat.

2nd. When certain metals are alluyed with others, they
cause a shrinkage concentrated to a certain spot, whidi
acts as nucleus, around which another portion of the all.y
forms a globule when cast upon a cold surface, into water,
or when pressed from under or through a crust of part .
the alloy solidified.  This js caused, 1st, by one of the
constituents couling more quichly than the rest.  2n,
when one of the constituents has a greater shrinkage
power than the other. We can again take shot lead inw
account. As I have said, it is an alloy of arsenic amd
lead.  Arsenic is of nature a great shrinher or contractar,
and thus it is used to give the rotund form to the lead, «
it causes it to contract when it touches any sulid budy and
form a ball.  We may further prove this law by ahug
an alloy that is hnown to shrink : melt, and cast into an
open mould, let the top solidify, strike it two or three
gentle taps with a hammier or die, having a broad striking
surface, when the metal will be seen to force its way up
through the crust and form globules on the surface.

The third mode really belongs 1o the former two, but
we will consider it as an independent one. It is the
action of the atmospheric pressure in the promotion of a
spherical form in molten metal, when in small quantities.
It is the best known law of hydrostatics that a fluid will
flow until it finds its level 5 but pour water on any highly
heated surface, and instead of flowing until it finds its
level and keeping in a body, it will break up into litk
globules, and cither run about or stand still, until the
atmosphere in its vicinity is cooled sufficiently, when at
evaporates in steam.

he same may be said of the metals with a little mods.
fication ; the sutface will do as well if it is cold, and nu
so well if it is at too high a temperature, unless there
be a gooad supply of cold air playing in on the sutface,
but it all depends on the melting point of the metal, and
the rapidity with which it cools. On studying this, I
have come to the conclusion, that the heat radiated from
the metal or alloy heats theair in its vicinity ; that by the
law of gravitation, the heated air having expanded, awl
thus having a lower density than the cold air, ascends
make room for the same 3 that the rapidity with which it
ascends partly breaks the equilibrium of the atmosphene
wressure 3 that the pressure being less on the upper sur-
}acc, it is inclined to rise, and thus panly kcl)l from
spreading or finding its level ; that it is aided in this by a
lateral pressure, if I may so express it, which is not di
turbed by the ascension of the heated air.  That this s
truc may be scen by a great many metals when cooled
suddenly by artificial means, or not formed into globules
until on the point of solidifying, they will be seen to have
their tops (the globules) very much flattencd.  Thisshous
at once that it 3s the exertian of the atmospheric pressue,
as if they had been hot or not cooled so suddenly, ther
tops would not have been flattened. Why then could
these laws not be applied in the metallurgical treatment
of our gold and silver ores? The sulphur and arsenc
would assist to lower the temperature at which they melt,
by alloying with them, and any portion that did not com
binc with them would act as a flux. I need not eatol the
virtues of such a fiux 3 it would collect any fine gold, and
bring it in conjunction with more, forming a globule,
whilc at the same time the sulphur would act as fucl and
produce heat, the assenic, according to its nature, would
cause any body of metal it happened to be in to shnnk,
and form a globule, thus all the fine and leaf gold would
be collected into bedics large enough to be casily worha,
and this could be done by roasting, but not roasting
as is practised at the present day, as arsenic and sulphur
arc considered a disadvantage, and it is to get rid of them
that it is practiced,  Allow mc to quote a passage from
Ovcrman, the late American metallurgist, as it wall show
us the object « I roasting as it exists.  He says: ** Roau-
ing means to heat & metallic ore or matte to at least a red
heat, or such a heat that the mincral does not melt, tat
only the volatile or combustible sulstances are expelled,
and as much oxygen hecomes combined at the same time
with the ore as it possibly can absorb.” But we are
aware of the weak aflinity of the precious metals tor
oxygen, they are therefore reduced direct to the metals
In accordance with this he says further on that ** sulphusct
of silver is casily liberated from its sulphur and forms
metal 5 the same is true of gold.”

Roasting was resorted to but very little in thetreatment
of ores of the precious metals until lately, and cven
where it is used the benefit that might acctue from it is
lost by restmining the temiperatwre from rising abiove
a certain point for fear of sintering, and thus causirg
cxtra cxpense in the working of it,

Well, to go into detail of how 1 intend to roast those
ores. They must cither be roasted in piles or kilns. 1
prefer the pile as a larger portion of orc can be operatad
on at once and more casily manipulated than if in kilns,
and there is also very little outlay in preparing the bed
to reccive the same; but it all depends on the metal

lurgist who is considering the question, as one man can
sce an advantage where another conld not. I shall go no
further into detail than 10 say that the pile will be mercly
the ordinary one, with special attention paid to its draught
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canals, which shall be two feet apart.  We shall com-
mence by building up the foundation from 18 in. to two
fi in height, of hardwood, the height it is to be built de-
pending on the amount of sulphur contained in the ore ;
the wmore sulphur the less fuel, and vice zersa for the
uther extreme.  The top should be easily reached so that
the fines that form the covering could be easily manipu-
lated.  When the pile is all ready for lighung, we shall
lizht it at one end only, and not all round, as is usually
dae, as the fire will spread soun enough for our purpose.
When the end is well lighted let it have the benefit of a
full dra ght by opening four draught zanals (two on each
sile), and clearing the tines at the top, for four feet, when
the ore having this great draught will sinter; when n
hus pretty well sintered, turn three or four jets or sireams
of water on it.  This will cause it to crack and crumble ;
then let men with long iron hooks pull the crumbling
canis away, so that the water may the better gev at the
other parts, and keep continually clearing away, as it
is possible to do so ; when within one foot of that part of
the pile, whose draught canals are not apen, stop putting
un water, open two on each side, pull fines off top as be.
fore, let sinter put on water, anl pull and clear away as
realy, repeating this until the pile is finished,

The ore which has been done in the meanume
is carried off 1o the mill and fed to the stamps ; there may
e Wluices having hardwood riffles, leading from the anll
1 settling tanks, or it may be stamped dry, and the work
of cleansing left to the Luddles, but the wet way is to be
recommended, as it will save a great deal of work in the
huddles 3 the battery may be cleaned out every hour or a
less period of time, according to the amount of ore that
has accumulated in it and carried to the round buddles to
be selected. AN the gold and silver will be left in the
hattery, except, perhaps, these fine shots which may be
ejected by the stroke of the stamps, and which will be in.
tezcepted by the hardwood riffies 3 as for the tailings, they
will be found to contain practically nothing.

Naturally you will have come to the conclusion that
the arsenic and sulphur which were alloyed with the gold
and silver, will still remain with them and be trouble.
some impurities which can only be got rid of by refining,
thus causing 2 further outlay of time and capital. This
will depend principally on the temperature to which the
ore has been exposed.  If the temperature is only risen
to that point at which the gold and silver melt, they cer-
tainly will contain these ¢lements as an alloy, but if on
the other hand, they are risen to that temperature which
is sbtainable in any ronst pile, the gold and silver will be
found free of even traces of these clements.  In proof of
this T chall make mnention of an experiment by which 1
demonstrated it. I took ore known to contain both
arsenic and sulphur, and divided it into two portions,
which we shall call A and B. I raised A in tempersiure
until the gold was seen to form on the surface in globules,
and no higher. B 1 raised in temperature until it sin-
tesed. I afterwards made analysis of several of the
globules from each portion s in A I found both arsenic
and sulphur, and in further proof of my statement that
arsenic and gold alloy, I found it (the arsenic) in the
metallic state. I do belicve that this could not have
been confitmed more conclusively than by the finding of
the metallic arsenic present.  In the several globules
fram B, I found ncither arsenic nor sulphur, thus showing
thar the high temperature to which the ore had been ex-
posed had oxidized them,

The oxidization is accomplished as follows: The ex-
trame heat of the roast pile when sintering, sets the suls
shur and arsenic on fire, producing arsenical and sulphur
}umcm the arsenieal fumes combine with the oxygen of
the air, forming arsenious acid As. O,, of the old
nomenelature, or arseniousanhydride of the new, As, Oy,
and with the sulphur as sulphur dioxide, or sulphurous
anhydride 8. O,, and also combine together to form the
sulphides, the orange realgar As. Sz, and the yellow
orpument As. S,. 1 found the former predominated.
Ako when the water is thrown on the ore it helps greatly
the oxidization of these slements, and clears away almost
all traces of them.

Now allow me to draw yourattention to the advantages
to e desived from this process.  In the first place you
must all bhe aware that the matix of an ore, it watters
not whether it be quartz, cale-spar, or any other mineral,
when heated 10 rc({ncss and cither suddenly immersed in
wrer, o water thrown over it, will be rendered quite
brintle, and will fall to picces with the least concussion or
bl v, and even with some the disintegration is so great
that they will break up during their immersion, or while
the water is being thrown over them.

Now, this would be a source of great and gencral
stenomy.  The stamping cxpenses would be veduced 5 for
inctead of each stamp doing oncton per diem, they would
4o five tons ; five (ﬂ\ys’ work woum be done in unc;
cnsequently saving five days’tear and wear of plant, also
five days’ steam and fucl, besides five days’ wages 10 the
workmen and other items of which I shall nake no men-
tion, unless 1o say that the returns would be quicker, thus
maling it a point of great importance.

Tam of the opinion that many men of our profession
areignorant of t{:e causc of the loss of a portion, if not
all wf the gold and silver in an orc, by assay when treated
by the amalg:nm:uion process, and which they call free
g1l and which appears so to the cye, but in reality is
covered with a thin film of sulphur, which renders it im-
pervi as to the mercury to form an :\mal?m. It scems
strang~ this never heen discovered before, hut my
father andd T have proved it to be true, and were intending
1o publich a paper on it, but were anticipated l?' Mr.
Skey, analytical chemist for the New Zealand Geological
Survey, who published a paper on this subject under the

title of *“ The Absorption of Sulphur by Gold and its
effects in Retarding Amalgamation.” Now, this sulphur.
can be got rid of by roastng at the proper temperature,
and as to expenditure, have I not shown the advantage in
less labor and mechanical power being required in the
further treatment of these ores?

Another cause of great loss is the carrying away by
water of the float gold.  The cause of its floating is that,
although it has the highest specific gravity, or density of
all the metals except platnum, iridivm, and osmium,
which are 2150, 21.15, and 21.4 respectively, gold being
19°50, and thus almost twenty times heavier than water,
1t has such a great surface in comparison 10 its weight
that the water resists its sinking, and also the hydro-
dynanucal force of the water in carrying it away even was
it nclined to sink, keeps it in suspension and prevents it
from doing so : thus it is carried over the amalgamated
rifife plates and lost.  Now, had the ore containing this
fine gold heen treated according to the process I have
described, the dne and leaf gold would have been con-
verted into globules, and even were the glabules anly the
size of a pin’s point they are bound to sink, as their sur-
faces are not to he campared with their density, and the
t water cannot resist them ¢ they will all either remuin in
| the battery or on the nftles, as they are tanheavy to be car-
| ved away hydro-dynamically.  Then there is the great s
i of mercary by neatrahzation by the arsenic and sulphut,
which I before mentioned, and also those ores the matrix
of which consists of calcium carbonate, cause enormous
loss of mercury, as it 1s absorbed by the mercury, and
causes it to be spongy and light, and to be carried away
by the water more easily than the fine gold itself. Now,
the amalgamation process can be dispensed with in this
treatment, thus avoiding the above named loss. .

As regards the presence of lead or any other of the
baser metals in the ore to be treated, the lead would alloy
and assist tu collect the gold or silver 3 as to zine, anti-
mony or others, they would be completely oxidized.

In conclusion, I would lav special stress on the point
that all ores should be selected, and not as is at present
done, all rushed through as they come and by the same
)mlccss, but arranged systematically and treated accord-
ngly.

—A P ——

A Sioking Machine and a New System of
Sinking Pits,

At the last meeting of the session of the Manchester
Gealogical Society, a paper under the above ttle was read
by Mr. Richard Sutchiffe, M.E., of Hudderstield :—

Sceing that a number of colliery owners in different parts
of the country proposed sinking new pits, most of which
were intended to reach a very considerable depth, and

.therefore must occupy a long pertod of time hefore winning
the coal, he began to study and enquire to sce if there was
no means of improving upon the slow method of sinking
as at present prevails, and he came to the conclusion that
it was quite ecasy to devise a more speedy, safe, and
cheaper system by the adoption of machinesy instead of
hand labour, and by replacing the present practice of sink-
ing in the middlc of the pit, by what he thought to be a
more rational mode of cutting-out and sctting free the
layers of strata all around the pit bottom in advance of
the sinking. To accomplish this he had designed and
patented a machine which could be worked by means of
compressed air, clectrienty or such other motive power as
the user might decide to adopt, but he preferred the
former {compressed air) on account of its cooling effects on
the pit bottom, as well as its general utility in a mine,
The machine consisted of a frame of steel or iron girders,
firmly secured together with angle brackets at the centre,
and cross girders at one end to carry bearings, which took
the driving shaft.  Four shoes were fitted one at each end
to the girders, and allowed to slide freely on the same to
the eatent of 2 or 3 in., and having a flange at each side
of the webs of the girders.  Brackets were also secured to
the sides of the girders near the ends, and these brackets
contained two flanges each, between which flanges a nut
was fitted, and worked by means of a ratchet, and in these
flanges were suitable holes through which a screw passed,
and was coupled to the shoe at cach end of the girders.
The air engines or their equivalents were fixed on the
girders so as to gear into the cog wheel, which was keyed
on the shaft, as was also the pinion, which meshed or
geared into an annular vack and rotated it when the
cngines were set in motion.  The size of the engine cylind-
crs was about 8 in. by 12in.  An annular rack composed
of four or more picces for convenience in handling, and
with which was cast a vertical flange or shroud about 2

i ft. decp and 1 in. thick, to take girders and their strength-

cning stays.  To the underside of the girders were secured
four strong brackets, onc at each end, fitted with journals
which carried runncrs, upon which runncrs the annular
rack travelled, carrying with it the whole of the under
portion of the machine, a Latting barrel or cylinder com-
posed of eight segmental steel castings, four of which
were extended upwards to take slides which worked with.
in the girders, and also the pistons of hydraulics.  Onthe
under end of the cutting barrel were cast tool boxes or
sockets, to hold cutting tools, and on the internal side of
the harrel were spirally-placed ribs at frequent intervals,
which scrved to keep the annular channel clear of broken
carth or debris by scooping out the matcrial, and they also
assisted to preserve the rotundity of the barrel by
strengthening it.  Also for the latter Enrposc an internal
flange was placed at the top of these ribs, and four
hydraulics for the‘purqgc of regulating the feed and with-
ing barrel

drawing the cutt from the groove cat, or to

’., oo

lower the girders and their connections for a fresh cut.
When the machine was hcin%; made ready for a cw, the
girders were securely and firmly fixed in a horizontal
position by pressing the shoes, which were packed with
wood to increase friction and absorb vibrauon, agunst
the sides of the pit by means of the screws and nuts, care
heing taken that a small space was left between the
annular ring in order that the weght nught be hfted off
the cutting picces before starting the machine, and when
working it should be attowed to feed as it cuts.  When
out to their full extent the shoes should be released from
the pit sides and the upper porion alluwed 10 descend,
cither by means of the hydraalic or the capstan rope, on
which the whole machine nught hang, Swmall flexible
tubes were conveyed from a small plunger and fixed at
the engine to the hydraulics, so as to be able to work
them from the engine when desirable instead of by hand.
The girders in this machine were arranged to allow two
sinking buckets to pass, one on each side, but where it
was desirable to have only one sinking rope near the
centre of the pit, the girders could be placed parallel and
kept sufficiently apart.  Assuming this machine to have
tweaty s'ngle and tweaty double cutting picces acting at
the s1n: time in the groove and making one revolution
per minate in the pit bottom, it should cut at least 30 in.
per hour in ordinaty sinking stane, and with the stone set
free all around layer after layer could be filed away with-
out any powder. Sheet iron shickds were allowed to hang
from the stationary girders to protect the workmen from
the rotating portion of the machine, When it was neces-
sary to cut a walling bied, special cutters were sccured to
the machine, and these cutters expanded outwardly as the
cutting barrel descended from the annular rack. Mt
Sutclitfe nest procecded to deseribe his new method of
sinking. In order to expedite the raising of the sinking
material he used guide ropes, and in the following
manner:  Suspended on four guide ropes were two
parallel beams of timber tied together at each end by ron
plates, in which were fixed four set screws, which pressed
against the sides of the pit in order to steady the guide
ropes and heams in their proper position. On these beams
were sccured flooring deals so as to cover the whole of the
pit eacept the openings required for the sinking buckets,
air pipes, etc., in order to facilitate working thereon and
to afford additional protection to the sinkers underneth
to that supplied by the special walling scaffold to be used
in putting in the walling aimuhancous}_y with the sinking.
For the walling or lining of the shaft he employed con-
crete, and to do so he placed on the flooring deals above
referred to a temporary walling crib composed of iron or
steel and made in four picces or segments, which were
connected together by four bolts or screws and nuts with
suitable brackets as shown. The top of this temporary
catling crib was placed on a level with the wall bed or
annular step, and there expanded by the screws or bolts
and nuts until made securely fast from pressure oy, anst the
sides of the pit.  When segments of wood were placed
upon it in order to facilitate the closing of the next lift
below to be afterwards put in underneath a course ot
bricks or blocks with quick setting cement, or a low
course of rich concrete was next set rarlly resting on the
annular step cut for walling bed, and partly on the tem-
porary walling crib. On the inner side of the wood
packing was next placed a circular course of casing com-

sed of angle iron-frames, lined with corrugated sheet
1ton having the undulations placed horizontally in cight
segments of a height of 3 fect bolted together and having
a wood pazking picce in one vertical joint to facilitate the
withdrawal of the same.  The freshly-made concrete was
poured in behind this casing, taking carc that it was pro-
perly placed and packed all round by a careful hand and
suitable utensils, and when filled and packed to the to
another ¢iurse of casing was placed on the first and fillec
in at the back with concrete in like wanner, and so on
placing coursc upon conrse and filling them with concrete
at the back until the bottom of the lift of lining or walling
above is reached and closed up to. When the lift of
walling 1o be put in was a long one, the annular steps
might be cut at intervals of from cight to twelve yards, so
as 1o distribute the weight of the walling on thesurround-
ing strata for extra security, instead of allowinyg it to rest
entircly on the material composing the lining of the pit.
It would be at once seen that a short time sufliced to
allow the withdrawal of the temporary walling cril, when
it could be lowered with the guide ropes and reset for
another lift ol walling, leaving the corrugated casings
above, sccured by the undulations in the lining, until re-
quited for the fresh lift, when they could be brought
down and reset at the same time as sinking procceded.
In conclusion, he might say he cxpected and believed
that six yatds per day of three shifis could be sunk and
lined as safcly and as casily as the amount now attained
in ordinary sinking.

L4 on

Low Tension Shot Firing.—At a mecting of the
North Staffordshire Mining Institute at Stokec.on-Trent,
Mr. W. Heath presiding, Mr. T. M. Winstanley Wallis,
of Derby, read 2 paper on ‘ The Low Tension System of
Shot Firing.” He obscrved that the means of firing ex-

losives used in mincs were for all practical purposcs
imited to the time fusc and the clectric fuse.  There were
two systenis of clectric shot ﬁring, which he described, and
he stated his reasons for preferning the low tension rather
than the high tension system. By far the best method
when an clectric light or power circuit was within reach
was to fire the fuses from the wires in the same way as
from 2 battery, thus obviating the necessity of 2 battery or
exploder.
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A Canadian School of Mines—Description of the
New Buildings of the Faculty of Applied
Science, McGill University,
Montreal.

In view of the many letters that have appeared in the
press and the resolutions passed by the various socictivs of
mining and scientitic men, calling for a School of Mines,
the present sheteh of the new Imilamgs devoted to this
and kindred pursuns by the Faculty of Apphed Science
of the Umversity of McGill ar ‘Montreal, will be of
especial interest.  Mining engineering and  geology have
for a lung time been embraced n the  curnculun of this
Faculty, and although the facthiies for mstrucuon have
been most inadeyuate, yet very many suceessful nuning
engineers, metallurgists and assayers have been sent out,
and not only these, but men who have taken a high place
in original scientific research,  The number of geologists,
also, whose education was obtamed at McGall, 1s large,
and amony them are many prominent names.  With such
men as Sir William Dawson, Dr. B, . Harrington and

Mr. F. D. Adams in charge, the character of the instruc-
tion provided is assured 10 be of a high standard.  The
record of the past should be cehipsed in the future, haw-
aver, for with the new bhwldings now almost ready for

with a 100-ton Wicksteed and a 75-ton Emery machine
for testing the tensile, com’))rcssi\'c and tranverse strength
of materials.  For the former an addition has been
especially contrived whereby the transverse strength of
timbers up to 25 feet in length can be determined,  The
Entery machine is constructed and graduated with such
accuracy as to render possible delicate experimients in
chsticity.  The laboratories are also provigf‘d with an
autographic dorsion machine, for ascertaining the torsional
strength of materials, and there are besides many other
appliances too numerous to mention.

No. 3. An Ilydrauhic Laboratory.—In this the
student will study practically the flow of water through
unfices of varivus furins and sizes, submerged openings,
over weirs, through pipes, mouth pieces, ete.  Suntably

designed tanks are provided for the purpose, and there
ate abso turbines, hydraulic motors, cte.

No. 4. A Cement Testing Laboratory. —This laboratory
is fully cquipped with the necessary apparatus for making
tests of cement.
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includes frechand and model drawing, descriptive geome. .
try and topographical drawing, the preparation of the
drawings of parts of machines and other structures, and
finally, complete machine and structural designs,

Another fine building, the McDonald Physics Building,
illustrated in this issue, is now in course of erection on
the University grounds. It will be fully equipped with
laboratories and apparatus for the study of experimental
physics, and will be available for the use of students in
the Faculty of Applied Science.

In keeping with the greater facilities thus offered, the
Faculty of Applied Science has been divided into five
departments, viz: civil engineering and surveying, mining
engincering, mechanical engincering, clectrical engineer
ing and practical chemistry. The course in each extends
over four years and is designed to afford a thorough train.
ing Loth of a theoretical and practical character.  Full
courses of fectures av: given in mathematics, chemistry,
mining, surveying, physics, mechanism, zoology, geology,
applied mechanics, thermo-dynamics, hydraulics, geodesy,
mincralogy, metallurgy, assaying, electrical engineering,

Y

il
gl T RE )

THE M'DONALD TECHNICAL

BUILDING.

Nos. 5 and 6. Thermo-dynamic Laboratorics.—An ex-
j erimental steam engine of So h. p. has been furnished
for this laboratary, and four cylinders, so connected as to
atlow of single, double, triple or quadruple expancion,

occupatior, McGill is put on a par with otier schoals of
mining and other engincering, and will daubtless atteact
many students who would otherwise have gone to Europe
or the United States for a techinieal course. Tt is 10 the
Iberality of Mr. W, €. McDanald, of Montreal, that the
University is indebted for this most useful addition.  The
McDenald Technical Building has been provided and
in great part fitted up by b, though other gentlemen
have presented the Faculty wath many of the necessary
machines and appliances.  There arc nine laboratorics in
the building :—

Nos. rand2. Testing Laboratorics. — These are equipped

condensing or non-condensing, etc., besides many other
appliances.

Nos. 7 and 8. Llecineal Laboratories.—Are fitted up
with dynamos and engines of several types, besides ine
struments for making clectrical measurements, ctc., and
are in every respect complete and well equipned.

No. 9 Mctrological Laboratory—This contains abso.

ute standards of length up to 100 feet, and instruments
for gradunting standards of lenmih, cte

Oace large drawing.room occupics the whole of the
fourth storey, covering an area of nearly 9,000 square
fect, and is lighted from the roof.  The course in drawing

»u'”['

and also in modern languages. In the department of
wining engincering the work includes such of the civil
and mechanical cnginecting cougse as is essential to the
cducation of a mining engincer. A thorough training is

! provided for in geology and mineralogy, and in order to
give a practical character to the work frequent geological
cxcursions are made and numerous minerals and rocks are
determined and analyzed in the laboratory. In the
lectures special attention is devoted to the economic
aspects of geology.

Work in the chemical laboratory is begun in the first
year and continued lhmu&hout the course, mainly con.
sisting of assaying Ly the dry, wet and electrolytic
methods. In the thir({ year a special course of lectures
on mining is given, It is illustrated by diagrams and
models, and includes the discussion of blasting, quarrying,
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hydraulic mining, boring 3 special methods of exploitation
cmployed in the working of metalliferous deposits and
coal scams, ventilation of mines, pumping, ete. In the
forsth year the lectures on metallurgy are illustrated by
diagrams, models, and .collcclions of ores and metallurgi.
cal products, An additional lecturer on mining will l'l'x:
appointed in time for the next session,

students are expected to spend their summer vacations
in practical mining operations or field surveys, and to
present reports in the ensuing sessions.

As yet there is no special mining laboratory in which
practical operations in ore-dressing, ete., might be carried
on, but it 1s hoped that this deficiency will Le supplied in
the necar future.  Following is the curriculum of subjects
taken up in each of the four years of the course :—

FIRST YEAR.

Arithmetic, Euclid.

Algebra, Trigonometry

Geometrical Conics.

Solid Geometry,

DescriptiveGeometry.  (By
permission of the Faculty)

Freehand Drawing.

THIRD YEAR.

Theory of Structures.
Materials,

Mining.

Practical Chemistry,
Blowpipe Analysis.
Descriptive Geometry,
Analytical Geometry.

Chemistry. Calculus,
Sanitation, Mathematical Physics.
English. Experimental Physics.

French or German. Geology and Mineralogy.

Modern Languages.

SECOND YEAR. FOURTH YEAR.

Practical Chemistry. Assaying.
Mechanism, Mathematics.
Surveying. Metallurgy.

Descriptive Geometry. Geology (advanced,)

Algebra. Mineralogy (advanced.)
Aualytical Geometry. Heat and leat-Engines,
Calculus. Hydraulics.
Matheraatical Yhysics. Materials.

Experimental Physics. Designs.

Estimates. Specimens,

Zoology.
Modern Languages.

English.
French or German,

LEGAL.

The Emerald Phosphate Corwn v. The Anglo-
Continental Guano Works Co.

This case was tried in the Superior Coutt at Aylmer before
Mr. Justice Malhiot. The action was brought to restrain
the phintiff from alleged trespass on defendant’s property,
and a preliminary injunction was granted by the Court
while the case was in progress. (}uﬁgmem was rendered
on June 3, in favor of the plaintifl. The following is an
excerpt from its text :—

The Lﬂaintiﬁ' alleges that it is in possession of lot 19 in
the 12th range of the Township of Buckingham, and that
defendant is in possession of lot 18B in the same range
and township ; and that the possession of the two parties
dates from 1874 is admitted. It is proved that E. W,
Murray took possession of lot 19in1875.  His possession
was aggressive ; it was made as openly as possible.  He
drove the agents of the Buckingham Mining Company
from the lot 24 et armis. No more public possession
could be desired.  After him came Mrs. Murray, Allan,
Paige, The Ottawa Phosphate Mining Company, S. P.

Franchot and the Emerald Phosphate Company, who
according to the evidence of McIntosh, Franchot, Hen.

wood, Stuart, and others, retained possession of 1ot 19 up
:o a ligc marked out by George C. Rainboth in Novem-
XT, 1075,

After Rainboth's survey in 1875, Murray, then owner
of lot 19, considered that those who owned lot 188 wese
trespassing below the surface upon his lot.  The Buck-
ingham Mining Company then owned 18B. He went
down into their Rix accompanied by George C. Rainboth,
his surveyor, who certified that those working lot 188
had already trespassed upon lot 19 to the extent of six
inches. The opening through which this encroachment
was made is known as the Grane Pit.  Upon the occa-
sion of his visit, Mr, Murray warned the foreman of the
Buckingham Mining Company that he should go no
furher west.  The foreman, Dickson, then stopped his
westerly operations.

No operations scem to have been done on lot 18B from
the time when Murray warned Dickson in 1875 up to
1887 when Mr. McIntyre who had bonded the property
of 151 scems to have had a survey made by Fdward J.
Runboth.  This survey was ex parte. The owners of
No. 19 were not called upon to take part in it.  This
survey was not an act of possession.  From 1875 to 1890
1o claim scems to have Leen made Ly defendant or its
lecccssors beyond the George C. Rainboth line of 1875,
Mr. Isbester who purchased 18B at a sale by the sheriff
of the lands of the Buckingham Mining Company says he
never knew of the G. C. Rainboth line of 18753 but his
foreman, Dickson, knew of it ; and Mr. Mclntyre, who
may have walked over the lots in question during his
leisure moments, does not establish any possession in
favor of himself or those to whom he sold.

. There was no dispute of the G. C. Rainhoth line dur-
ing the occupancy of Murray, Allan, Paige, The Ottawa
Phasphate Mining Company, Franchot, or of the Emerald
Phosphate Company until the arrival of J. Burley Smith,

Mr. Smith knew the line of division was in dispute.
His protest of August is, however, 3 retractation of his
protest of June, 12 Instead of adopting the proper
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proceedings to have a boundary defined, Mr. Smith
seems to have been desitous of taking the law into hig
own hands.

\When he comes into court, the pleas b fyles 01 behalf
of his company do not correspond with his own testimony.
He pleads that no phosphate was ever 1aken by his com.
pany from lot 19, This is an equivocation, ~ He then
pleads that no delimitation line had ever been deawn be-
tween the Jots.  This plea condemns defendant,  Why
should it despoil the land in dispute which is proved to
be most valuable of all its worth without taking steps to
have the line determined ?  The court does not wish to
say anything further than that Mr. Smith’s pleas and his
cvidence do not agree,

It is in evidence that Murray held “)osscssion of the Jot
19 up to the G. C. Rainboth line, and that the owners of
the same lot, under the chain of title which is admitted to
be correct, have held up to the same line since 1875,

Our law of injunctions is wider than that of England.
No one who has not had possession during a year of a
picce of land can enter upon it without being met with a
writ of injunction if the possessor chooses to use
the writ.

No proof of possession during a year by defendant has
been adduced,  E. J. Rainboth’s survey in 1887 was not
followed up by possession.  As surveyor, he had a right
to go upon the property.

Phaintiff and defendant have both requested leave to
amend their procedure.  Leave is granted in cach case.
As to the petition for contempt against defendant, the
court cannot allow it, inasmuch as Mr. Smith seenss to
have ignored the nature of the writ, bhut his company
must pay costs as work was actually carried on after the
wril was served.

The injunction is made permanent with costs until a
proper division line is fised cither by the Court or by
amicable agreement.

This report of the judgment was received from My, T.
P. Foran, plaintiffs solicitor.  Since then we have been
handed another zerdatim report by Hon. Mr. Laflamme,
Q.C., who was retained by the defendants.  This differs
in several important points from the above, and as we
confess we cannot tell which is the genuine article, we
present the second one also, leaving the decision to our
readers’ judgment.

The Court having heard e partics by their counsel
upon the merits, firstly of the defendant’s petition for
suspension of the injunction, secondly, upon the plea to
the forin, thirdly, upon the merits of the injunction, and
fourthly, upon the merits of plaintiff®s motion to have de-
fendant fined for contempt of this court for disobedience
1o the injunction given to defendant in this case &

Having examined the proceedings and heard the evi-
dence in open court,

Considering that it is proved that defendant continued
1o extract phosphate on the land in dispute after service
of the writof injunction herein issued and notwithstanding
the order to the contrary in said writ, but that it appears
from defendant’s answer to said motion and the affidavit
of William Burley Smith, defendant’s manager, that the
said works were not done in contempt of the order of this
court, but from misunderstanding and that as soonas de-
fendant’s manager, Smith, knew the nature of the in-
junction the defendant immediately obeyed it,

Doth dismiss the said motion but with costs thereof
against the defendant.

And adjudicating upon the plea to the form :

Considesing that amongst other reasons therein men.
tioned the defendant alleges that plaintiff is a foreign cor-
poration not having its principal office in the town of
Buckingham, but in the State of New York, in the United
States of America, and that this is proved,

Considering, however, that plaintiff has obtained per-
mission to amend the writ and proceedings upon this
point on payment of the costs of an exception to the form
and that the writ and procecdings have been accordingly
amended 3

Considering that the other grounds of the said plea to
the form are.unfounded, -

Doth dismiss the said plea without costs.

And adjudicating at the same time upon the plaintifi’s
injunction and upon defendant’s petition for suspension of
the injunction 3 .

Considering that it is proved that plaintiff and defendant
worked a_phosphate deposit which exists upon the lot
number nincteen (19), and on the south half of number
cighteen (18), in the 12th Range of Buckingham, the
plaintiff working on lot No. 19, and the defendant on the
south half of lot No. 18, and that the plaintiff pretends
that its lands extend to 2 houndary line drawn by George
C. Rainboth, surveyor, on or about the 4th November,
1885, todivide the said lots 3

Whereas defendant does not admit said line and pre-
tends that its line extends beyond it to the west way and
that it has the right to extract phosphate for a certain dis-
tance beyond the said lines 5 .

Considering that it is admitted that plaintifi’s predeces-
sors owned and occupied lot No. 19 since the year 1874,
and that defendant and its predecessors owned and pos.
sessed since the same date the south half of lot No. 183

Considering that the said lots of lands are contiguons
and that inn%‘lovcmbcr, 1875, Edward William Murray,
then in possession as owner of the south half of lot No. 19
had a line drawn by George C. Rainboth, surveyor, to
divide the said lot No. 19 from the said lot No. 18; that
the said line was marked by posts on clear ground and by
s oteertioe ‘: IR
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blazed places on trees in the bush Iand ; that the said line
was drawn in presence of the awner of the south half of
fot No. 18, who at that time made no objection to the
line and even assisted in drawing it 3

Considering that suuscyaently, 1o wit, in the sawe
year or the next year the said George C. Rainboth at the
request of and in company wath the same Edward Murray
descended  into the shaft’ on lot No. 18, known as the
Grant pit, to verify if the Buckingham Mining Company,
then owner of mining nghts on lot No. 18, and workin
the said mine, was not trespassing wpon the south half o
lot No. 19, of which the said Edward Murray was in pos.
session, by going beyond the said line drawn by the sad
George C. Rainboth in his subterrannean eacavation in
the Grant pit and that said George C. Rainboth after
having wade the necessary measureiments established that
the said company had gone about 6 inches across the line,
and that the said Murray then stopped the employces of
the said Buckingham Mining Company from working in a
westerly direction 3 namely, in the direction of lot No.
19, and that in fact the said Buckingham Mining Come
pany ceased working in said direction and directed its
operations eastwards, and that it does not appear that the
said Buckingham Mining Company have trespassed to the
west of said line thereafter in mining phosphate in the
Grant pit; .

Considering that some time before George C. Rainboth
had drawnthe said line and measured the said shaft the
said Buckingham Mining Company had been in possession
of the said lot No. 19, and lchcxtmctcd phosphate upon
it and had been stopped from so doifyg by the said Edward
\Williamy Murray 3

Considering that there has beena well defined posses-
sion over 1o said boundary by the said Edward Murray
and that this possession by the said Edward William
Murray should avait his successors and assigns, and that it
is proved that the Qttawa Phosphate Mining Company
:m(\ afterwards Stanislaus Pascal Franchot, and afterwards
the plaintiff, who succeeded one another as owners of lot
No. 19, always possessed up to the line drawn by George
C. Rainboth in 1875 ;

Considering that a year or two after the said George C.
Rainboth had drawn the said line the said Buckingham
Mining Company went into ligquidation and ceased to
exist, and that the mines on said lot No. 18 ceased to he
worked until Defendant commenced to work them in
March or April, 1890, and during all this time, namely
during about twelve years, there does nat appear to have
been any cifective act of possession done by the proprietor
of lot No. 18, West of the said line drawn by the said
George C. Rainboth

Considering that the line drawn by Edward J. Rain-
both in 1888 at the request of Aleaander Fraser MclIntyre,
defendant’s predecessor, having been drawn without the
knowledge of the owners of lot No. 19, and without their
paxlicipalion cannot be considered an act of a nature to
nterrupt the possession of the plaintifi and its predeces-
sors ; that the latter continucd until the institution of this

roceeding in possession of 1ot No. 19 over to the said

ine drawn by the said George C. Rainboth in 1875 3

Considering that on the 4th of June, 1890, the defen-
dant, through J. B. A. Baudin, notary, notified the
Flainliﬂ' that there was no boundary line between the said
ots, and called upon it to appoint a surveyor to proceed
with the surveyor appointed by the defendant, namely,
the said Edward J. Rainboth, to draw the boundary line
between the said lots of land 3

That the defendant named Richard . Farley, of
Hull, its surveyor, to carry out the said dornage, and that
{’lz.c said surveyors could not agree upon the boundary to

given;

Considering that it is proved that in March last, before
the issue of the injunction in this case, defendant in work-
ing its ghosphalc mine on the south half of lot No. 18 went
about 6 feet in said Grant pit beyond the said line drawn
by George C. Rainboth in 1885 towards the west and
trespassed to that extent upon the land of phintiff, being
said lot No. 19, and mined and extracted phosphate
therefrom 3

Considering that the extent of ground in dispute be-
tween the patties in this case, and of which the plaintiff
is in possession, is about in the middle of the phosphate
deposit on the said lots, and that this deposit constitutes
the sole value of the lots ;

Considering that plaintiff is right in asking to be main.
tained in possession of the said lot No. 19 to the said line
drawn by the said George C. Rainboth, at least until
a boundary should have been established legally by the

arties voluntarily or by a judgment of this court, and
in demanding that defendant be enjoined to stop all the
works 10 the West of the said line, and 10 stop removing
phosphate from the West of the said linc;

" That the plaintiff’s petition to this cnd is weil founded,
and that dc}cndam’s petition for suspension of injunction
is unfounded ;

Doth dismiss the latter petition and declare the injunc-
tion issued in this case good and valid ; doth again order
and enjoin the defendant to abstain froim working or
causing any work to be donec upon said lot No. 19 as
divided from said lot No. 18 by the said line drawn by
the said George C. Rainboth on or about the Eigh-
teenth of Novembier, one thousand cight hundred and
seventy-five, and tcfrain from taking out any phosphate
of lime from the west of the said line so long as a houn-
dary line between the said lots shall not bhave been
detcrmined cither by the parties voluntarily or under
judgment of this court or until it shall have heen othes-
w;js]c ordered by this court; the whole under all penalities
of law ;

Doth condemn the defendant to pay the costs of these
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presemts which are granted to T, I Foran, Esquire, at-
torney for plaintiff.

Defendants have appealed from this verdict, and it was
understoud that the case would come before the Court of
Appeals on the 22:umst., but on further consideration
they have decided to bring st before the Court of Queen's
Bench; where it will be argued in September before a
full bench,

Johnson's Asbestos Co. g‘td.) v. Bell's Asbestos
Co. (Ltd.)

This action has been taken in order 10 obtain a judicial
settlement of the boundary line between the properties
of these companies.  The amount involved is not defin.
itely known, as it depends upon the value and amount of
th_ asbestos in the strip of land under dispute, but it is
possible that $25,000 would nut cover the value. The
case is under advisement before Mr. Justice Plamondon
at Arthabaskaville, P.QQ. No judgment has yet been
rendered. Hono G. lrvine, Q.C., is retained by the
plaintifis, and Messes, Camirand, Hurd & Fraser of
Sherbrooke, by the defendants.

Criminal Prosecution of Wellington Strikers.

At the Assize Court at Victoria, B.C,, last month, the
case of Bates and the fourteen union miners’ charged
with conspiracy was taken up by the |i;r:md jury.  Judge
Drake w addressing the jury eaplamed to them the law
in the case.  He said all the tronble arose from the un.
fortunate strike there an progress 3 unfortunate, because
by it many men were prevented from carming their bread
by the act of the miners' unton,  The strike was not un-
tawful, but if the strikers had sought to compel others to
come out or cease from work, then the bounds set by law
had been overstepped.  The univn had claimed that the
nght of free contiact was the basas of all freedom, but yet
the union had followed a course directly contrary to the
principle of free contract.  The tyranny of the union was
ot the nature that its members would be the first to resist
were it dhirected towards themselves. The umomnists did
not wish any outside the unton to enjoy the freedom of
contract.  In the case of the Wellington miners, the
evidence showed that a serjous breach of the peace had
only been prevented by the self-control and good sense of
the non-univnists.  The grand jury, after considering
the matter, reported that they stowd aight for a true bill
and seven for no bill.  The court decided that this
amounted to no bill, and the accused were in consequence
discharged.

———t e e

Phosphate Shipments.

The following are the official returns of the quantities
of Canadian phosphates shipped to Europe from the port
of Montreal since the opening of navigation to date :—

Namg * @
Dae oF DESTINATION,  SHIrrEks. Z
Sune, =

May ¢!SS. Charrington. Il!rislol. Lomer Rohr & Co.| 7¢
l do do ‘Mitlar & Co. 30
' Prsbiubaa. Hounlnug,

\Lumer Robir & Coyy s0
23, ¢ Cynthiana, Newdastle.
:7i “ (‘:mnlnh- 'l.ivvr‘prwl
29) * S {1 1 Ha 8-

v o ' 75
Wilson & Green. 1 s00
Jomer Rohr & Co.| 380

June3; © Lake Wnmpeyg. |l.ncrpwl. iInvinHopper & Co.| 205
3" Rnrou City. i, do Lomer Rohr & Co., 350
6 ' Athens, ‘Hull. do 200
8, ** Toronto, {Liverpool. do 308
9t ** F'hvof Imverpmd Sharpuess. do 230
13, ** Gothenburg City W . Hartiepool du 180
1! do do Millar &~ Co. 120
1 do Neweastle,  fLomer Rohré&= Co.} 180
15! * Bushmills. London. do 200
15 , do | do Millar & Co. 200
16! * City of Lincoln. |Liverpool. Wilvon & Green. | 605
170 ** Naples W. Hartlepool|Loner Rohr, 350
18] ** Samia, Laverpool. D) 100
18; Barque Jan Mclchers) Bristol. Wilcon & Green. | 189

23]SS. Sarnia. dverpool. Lomer Rohr & Co.| 100
4544
SHIPPERS' RECAVITULATION.
Tons.
Lomer Rohr &+ Co.... . .......... sivie enaea. 2698
Wilcon & Greena.ies coveee cineeiennieees. 1294
Millar & Co. ... .. ... . Ceeereie sia 380
trwin Hopper & Co .ol Lo Ciie se-s.. 208
Total shipments to date. ....ciiiiniiin 4544
RECAIITULATION OF EXPORTS.
Tons.

Bristolovavein.n .
Hamburg oo ow o0 ..

Neweadtle ...
Liverpool..eee eevuiis o Ll
Shampness. ..
TondoNeesverieccionses ..
West Hartlenool .. .. . ......
Hulloooiveos v wuven oL

‘Total tons exported .
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Copper in Coal.—The blue coloration which is evident
when salt is thrown upon ignited coal is traced by Salet
to the presence of traces of copper. He shows that
copper is usually presentin minute quantities in the ash
derived from coal.

MINING NOTES.

{From Quk OwnN CORRESPONDENTS.)

Nova Scotia.
Pictou County.

Operations in the Six.foot seam at the Vale have again
been greatly interrapted by water § another new pump has
been put in, but even yet the operators are going to have
all they can do to keep the water down,

At their East River mine the Messrs. Muir & Sons are
doing better this summer than they have done since
starting.

The Foord pit has been put in thorough repair with
brick and stone arches.  The levels running north and
south have been arched with brick two feet thick packed
on top with sand with stecl supports for a distance of
some 300 feet.  This completely isolates the old work-
ings.

The coke-ovens built here turned out 5,000 tons of
coke last month.  This amount will be largely increased,
for the production owing to repairs and other wotk has
been much interfered with, ’

The Douglas slope is now in good working order. A
tunnel has been driven across the measures cutting the
large pit seam, and another to the four-foot scam where
eighteen inches of Cannel coal has been opened.  With
three good scams this mine is, therefore, most favorably
situated, and will produce lagely. A vein of jron-ore,
reported on analysis to carry 50% of metallic iron, has
recently been found in these workings,

The Macgregor pit is working along much in the usual
style.

At the Drummond culliery three levels in the lower lift
are now being driven ; these are down 4,000 feet, and the
quality of the coal is undoubtedly improving at depth.
The new engines are not quite ready yet for work.

The Acadia is worhing away as usual, never in a rush,
but always giving a good account of jtself. New hoist.
ing-engine working very satisfactorily.

Cumberland County.

The Chignecto colliery is idle,

The Springhill collicries are in full blast, yielding their
usual large outputs.

The coal at the Lawson mine is improving to the dip.

Patrick & Minudie mines, idle.

Work at the Joggins continues steady.  Mr. Baird has
overcome many difficultics, and is making longwall work-
ing a great success, materially increasing the production at
a reduction in cost, while the men are making better
wages all round than formerly.

Operatinns at the mines of the New Glasgow Coal,
Iron and Railway Co., have not been carnied on so brskly
as during the smnmer of 1890, the attenuon of the com.
pany being devoted to the construction of the railway, 10
miles in length, and the blast furnaces at Eureka, both of
which are now under active construction. The furnace
will produce 100 tons of pig iron a day. An improved
pattern of coke ovens is being constructed, capable of
producing the coke required at the furnaces. ~ Mining
O})emtions have never been entirely suspended, two gangs
of mea having been kept on development work at Bridge-
ville and Black Rock, and the ore still continues to stand
the test of development.  Anissuc of 8) preference stock
has been made, almost all of which is subscribed for, and
is considered an excellent investment,

GOLD MINING SUPPLIES.

The principal depot in Nova Scotia, carrying the most
complete assortment of first-class goods, 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, Qils and
Lamps, Mincrs' Tools, Machinists’ Tools, Blacksmiths’
Tools, and every requisite for the gold miner.

H. H. FULLER & 00,
Halifax, N.S.

The Board of Examiners met in Stellarton on June 1o
to adjudicate on the papers of the several candidates who
had appeared before the several divisions of the Board,
There were twenty one candidates in all, seven fiom
Cumberland, six Pictou, and seven Cape Breton.  Of the
number two only were successful in capturing Unider.
ground Managers’ certificates, viz: Frank W. Crawford
and Joseph Quigley of Westville ; and one an Overman’s
certificate, viz: A. D, Ferguson of Spring Hill.  The
l')apets were ver{' difticult, which perhaps, accounts for so
urge a number having failed,

Halifax County.

The next monthly meeting of the Gold Miners® Asso-
ciation will be held at Waverley on Saturday, 4th prox. at
10 a.am,  Teams will meet the morning trains from Hali.
fax and Truro at Windsor Junction. Trains will also
leave Dartmouth at 9 a.m, for the accommodation of
members wishing to drive to Waverley.  Each member
may bring onc guest. Lunch will be )l)rovidcd. Trom
the REVIEW’S personal acquaintance with the hospitaliy
of the good folks in this distsict it can safely predict a
good time for all the members of the Association who can
take in this meeting,

Quebec.

Eastern Townships.
The Scottish Canadian Asbestos Company have sume
45 men working on their Black Lake properties, and the
results so far are reported most satisfactory.

Mr. T. A. Poston, Provincial Revenue Inspector, has
been through this district lately and has declared himself
perfectly satisfied that the powder magazines at the van.
ous mines conform to the requirements of the law. We
are curious to know if his report is meant to cover that
standing menace to the safety of the community, the mag-
azine of the Bell's Company at Thetford village ?

Dr. James Reed, Reedsdale, is reported to have sold
his properties in Range A, Coleraine, to a strong French
syndicate represented by Mr. O. Ladureau, who 15 auw
in the district.

The recent destructive fire at Black Lake demolished
the store-shed at the railway owned by the Amencan
Ashestos Company; some 150 tons of the mincral in the
building at the time was considerably damaged.

Messrs. King Bros. have put in a crushing and filire-
izing plant at their mines.

Advices from the Jeflrey Asbestos Mines at Richmond,
under date of 22nd June, rC})on an output during the past
three days of twenty tons of excellent grade ; this is all
the more creditable when it is considered that the whole
work has been done here with but the crudest machinery.
The output of all grades for 1890 was in the neighbor-
hood of 800 tons. ~ Mr. Jeffrey has decided to put in two
new steam hoists (Copeland & Bacon), pneumatic dnlls,
and other suitable plant.

Lievres River.

Ths Anglo-Continental Guano Works Company has its
new steam scow the ¢ Squaw »* in full running order. A
new saw-mill is also being built on the river bank., Work
at the mines goes on steadily and a fair output is main-
tained almost entirely from the  /Etna ™ which is re
reported to be doing very well at depth.  The Appeal
in the injunction suit with the Emerald will be heard in
Montreal in September.

The Dominion Phosphate Company of London shut
down their nune at the Rapids at the end of May. The
production was not up to expectations.

The Spruce Lake Mine is being worked steadily witha
force of eight men, and is turning out a fair proportion of
high grade ore.

Mr. Hayes of Gatineau Point, iscontinuing the develop-
ment of the new mining lots lately opened at Notre
Dame de Salet.  Ahout 30 tons of phosphate have been
hauled to the river bank.

At the North Star Mine, the Dominion Company
recently overhauled their stcam plant, and put it inlo
repair.” They have started up again, and Capt. Willams
reports that they have come into fresh paying ground.

Mr. Reid, Superintendent at the Ross Mountain Mine,
has been obliged to shut down the steam pits on top o
the hill for want of water for the hoilers owing to the dry
season, This has been compensated for by good sesults
on the new O{wnings on the east orriver side. Fifty-three
men are steadily employed.

Work at the General Phosphate Corporation’s propetty
High Falls is chiefly confined to three steam pits on the
southeast flank of the High Falls Hill. A force of 7§
men is employed, and the output, although not so plenti-
ful as coulg be desired, is of very high test. In conse
quence of the delay in the determination of the improve:
ment of navigation in the Long Rapids, the production
of this mine can only be run through thesc rapids at the
time of high floods, and, in the present state of the niver,
must await the spring of 'g2 for shipment.
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The contract work for the locks at the Little Rapids is
being pushed on energetically, the masonry work being
hamﬁcd with skill and cconomy. The low water in the
Lievres is again making the necessity of these locks to be
fel  The ascent of scows has been much hampered by
the breaking down of the steam boiler of the winding
winch, and the burning of the steamer * Eva ™ has been
another source of irregularity in the river transpost,

Mr. Jacob Weart, President of the Graphite Lubricat.
ing Cowmpany, Jersey City, N.J., has equipped his
lumbago property in this district with a first class plant,
mcluding Krom rolls, concentrators and jigs.

Mr, Walter W. Pickford, who has been manager of
the Phosphate of Lime Company’s mines at High
Rock, has resigned, having left for Florida during the
end of last month,  He has been succeeded by Mr. A, P,
Twidell, who, by the way, THE Reveiw heartily con-
giatulates on his recent marriage. At present 170 men
are cm\)loycd, and the production from the various pits,

}mncu arly No. 11, No. 19 and Cap Rock, is very satis.
actory.  About 1200 tons have been shipped since open-

inz of navigation. A rumor is current that the General
Phosphate Corporation has the purchase of these mines
under consideration.

Very little work is being done or “he Union property
owned by the Canadian Phospha.: Company ; present
developments are chiefly confined te the Crown Hill pits.

Superintendent Gilchrist is to be congratulated upon
the very efficient and creditable plant in operation at
Central Lake. 1000 tons were hauled from the mine
during the winter.

Templeton District.

The Murphy property of the General Phosphate Cor-
poration has shown 2 falling off in the original Bonanza
pit, but new openings commenced at the north.cast end
of the property are turning out phosphate and promise
well.  Mr. Hector McRae has this year undertaken a
contract to put down a number of test holes with the
diamond drill, the results of which will furnish valuable
information as to the futare value of this property,  Forty-
three men are now employed.

The old Post mine in the cast half of lot 9, 10th Range,
» being worked by Mr. C. B. Falardean, with a force of
about 25 men.  Present operations are chicfly confined to
a long cutting called No. 19. It is operated by a steam
plant and is now showing rich and abundant ground.

' On the Jackson Rac mines on the west half of lot g,
operated by Mr. Thos. Fee, the pit at the old cobbing
house has been suspended on account of water.  Work is
confined to the old pit in the north-west corner of the pro-
perty.  About 8 men are at work with a steam plant,

"The Blackburn wnine continues to lead in the regularity
of its outputs. Mr. Lomer is confident that not less than
700 tons will be taken out this month with a force of 110

men.
Ontario.
Kingston District.

The Foxton mine is producing about 150 tons per
month with a force of 30 to 40 men employed. 1,000 tons
have heen already shipped this year from the property.

The Kingston Mining Co.'s output averages from 100
10 150 tons. 400 tons taken out this year to date,

Capt. Boyd Smith has some 2,500 tons of phosphate
ready for shipment from his Blessington mines.,

Perth District.

_ The Anglo Canadian Phosphate Co. has resumed, and
is enlarging, its operations at Otty Lake since the return
of Capt. Adams from England, 30 men are now working.
Several of the pits at last reports were looking very well
and yiclding satisfactorily.

The Bob’s Lake mines, owned by this company, are
being worked under contract.  Latest advices report the
discovery of some promising new ‘shows.’

British Columbia.

lollowing are the forcign coal shipments of the different
collicries for the month of May :—

Tons.
New Vancouver Coal Co.vuvnnnnnne 35.452
Wellington collieries.... .......... 15,952
East Wellington collicries....... ceeee 975

‘The Glen Iron Mining Co. have ordered an acrial wire
top: tramway for their mine at Cherry Creck.  When the
machinery is in position, it will take out from two 10 three
hundred tons of orc per day, from the works to the spur
of the railroad—a fafl of about 400 feet.

The Bujlding for the Whitewater Mining Company's
mill has been completed and is pronounced a first-class
structure of the kind.” The machinery for the mill was
placed on the cars at Nelson and run down to the White.
water company’s platform, opposite Ward's crossing. It
will be packed thenc: to the mill-site by Wilson and

i Lt e

_author has not had

Perdue’s train. The mine is said to be looking well, and
Mr. Goepel of Victoria, who is an owner in the propmr.
says hie hopes to sce the Whitewater sending out gold
bullion within 60 days. The company have put in a plat-
form and chute opposite Ward’s hotel amt have acquired
that property along with the ferry from th: Wards,

Mining is being vigorously prosecuted on the Bonanza,
and on Marshall & William'’s L'dge. tiydraulic operations
are progressing on the Vancouver Enterprice and the
Lillooct Ilydraulic, both of which are doing well,

Work has been commenced on vaggon roads in both
Toad Mountain and ot Springs districts. The road in
the latter district is under tlhc superintendence of A. M.
Wilson, It commences at the United mine aad will run to
the Number One, thence toward the Skyline. This route
gives genetal satisfaction,  In Toad hfountain District,
work was resumed where it was leftoff Iast fall.  Winslow
Hall is superintendent, with ¢ Bob” Yuill and * Dan”
Dunn as foremen, Over sixty men are already employed,
and the number will be increased from time to time, Cut-
ting the right-of-way has yeached a point about 4 miles
from Nelson.

Indications seem to point to the Kootenai District as
about to enter upon a new and greater era of develop:
ment. The extensive prospecting now being carried on,
will undoubtedly result in the discovery of depusits of ore not
now known, and that there are large quantitics of minerals
in the Kootenai district is certain.  Whether many of the
leads now being worked are true fissure veins is doubtful,
but that some are and others will be discovered is beyond
«luestion.
defined veins of a'certain thickness the mineral in which
will pay a fair profit on the working cost, to start a move-
ment which will surprise those who have no knowledge of
the history of the great mining camps on this continent.
It only required the Stevens and Iron mines in California
gulch to start the rush to Leadville in 1878, and if current
reports are true, there are some lodes already discovered
in Kootenai which surpass in magnitude even that in the
Robert E. Lee mine at Leadville.

The Gorden Hydraulic Mining Company, the incorppra-
tion of which is noted in our Companies column, has been
organized to work some valuable placer diggings in the
Leach River district.  Mr. James Bennett of Port Angeles
who was the chief promoter, is chairman, and Mr, J. B.
{onos vice-chairman, Messrs. Garesche (ircen & Co.,
heing the bankers and treasurers of the vompany. The
company has a grant of 480 acres on the Leach River,
abont 35 miles from Victoria, It is all very rich placer,
and shows from 10 to 20 colors to the pan, while at the
bed rock the ore shows plenty of coarse heavy gold. The
Beacon Bar Hill claim is included in the_ property.
Mr. Roper, one o wie directors, has been mining there
since 1884, and is satisficd that the diggings are very rich,
and only require (apitalto make them pay heavy returns.
It was through his experience and judgment that the
necessary capital was advanced to develop the claims.

An electric plant will, it is understood, be installed
shortly in the mines of the New Vancouver Coal Co. It
will be a combination clectric light, power and drill
generator, with a capacit¥' for coal cutters and electsic
percussion drills.  The Edison General Electric Co. have
also contracted to put down an electric tramway plant to
be ogcralcd in No. 1 mine on levels 1 and 3. It is
intended to replace the mules at present in use and con-
sists of two 30 H.P. and one 15 H.P. Electric locomo-
tives. These motors will obtain their power from an 8o
H.P. Edison generator.  When complete there will be
three miles of electrically equipped track in the mine.
‘Vhe steam power will be supplied by a 130 H.P. Leonard
Ball high pressure engine. The whole plant is to be in
operation within seventy days from the signing of the
contract, and will cost about $25,000. This will be the
first electrical tramway in the Province.

The Union Colliery Company of Comox have equipped
their mines with a complete electric mining plant, pur.
chased from the Jeffrey Manufacturing Co. of Columbus,
0., consisting of one automalic engine, one dynamo with
clectrical instruments, copper wire, and four clectric coal-
mining machines. The plamt has been installed and is
now in operation, and is reported as working very well.

[ P SV —

Steel Supports in Mines. —Mr. H. W, Hughes, inthe
SJournal of the British Seciety of Mining Students, gives
his experience with the use of steel supports in ines.
For barsup to 7 fect in Jength ascction measuring § by 4
by ¥4 inches, weighing 66 ibs. per yard is used.  They
cost 95, 3%d. cach, and replaced oak bars measuring 6
inches quarter girth and costing 2s. 8d.  Before dennite
results wese obtained, themine fired.  After a lapse of
nine months the mine was reopened, and it was found
that the steel bars had scarcely suffered, while the timbers
werc much broken. Twelve foot bars weighing 78 1bs.
per yard, and costing £1 0s. 114d. cach, are also used to
replace timber g inches quarter girth and costing gs.  In
many cascs the steel bars outlasted three to four sets of
timber,  Inonc place these bars lasted thirtcen weeks,
whilst oak bars never lasted more than a fortnight.
Where thereis a heavy weight, or in return air-ways,
steel bars have great advantages. 'l‘hegoshoum be set
carcfully with an equal level bearing on both props and
roof, When they takea permanent set, they should be
turned over or stni%l:tened. With these precautions the
a breakage, - - .

It only nceds one or two mincs upon well |

CANADIAN COMPANIES.

The Alberta and British Columbia Exploration
Company (Ltd.) -This company has been incorporated
under the British Columbia Act {Registration of foreign
companics) to develop the resources of any lands by
planting, clearing or mining, to subscribe out of the funds
of the company towards any purpose likely to improve or
benefit such properties, together with other powers for
attaining similar purposes, such as the procuring of foreign
capital to develop wines, &e. Hea oﬂ}ce, 2t Bastion
street, Victoria. Capital stock £20,000, in 200 shares of
4100 each.

The Sudbury Nickel Company (Ltd.?—'l‘his com-
pany has been incorporated under Ontario Jaws to carry
on the business of exploring for, numng, rehining, and
selling nickel, lead, silver, gold, copper, aud other ores
and metals; and with other powers. Head oflice, Toronto.
Capital stock, $50,000 in 1,000 shares of $50. Those
incorporated are J. Wright, G. S. Crawford, W. M.
Richards, A. B. Cameron, W. L. McK. Lindsey, all of
Toronto.

The Nickel-Steel Company of Ontario.—This com-
pany is applying for incorporation under Ontario faws for
the purpose’ of exploring for, mining, treating s-nelting,
amalgamating and manufacturing copper, gold, iron,
nickel, lead, silver and other ores, minerals, &c.; to
acquire, construct and operate crushing mills, blast
fornaces, amalgamating and reduction works and other
plant ; to sink artesian wells, and produce petro'eum, salt
and natural gas; to deal in lumber, develop clectric or
other power, and to carry on a general forwarding busi-
ness.  Operations to be carried on in the Districts of
Algoma and Manitoulin and elsewhere in Ontario. Head
office, Toronto. C:\pital stock $1,000,000 in 2,000 shares
of $500 cach. _Applicants, R, L. Gibson, W. J. Fenton,
A. Baillie, S. M. Flynn, M. G. Camerun, F. A. Fenton,
Toronto, and Jacob Reese, Philadelphia, all of whom are
to be the first directors,  Solicitors, Ross, Cameron and
McAndrew.

New Vancouver Coal Mining and Land Compauy
(Ltd.)—At the gencral mecting of the New Vancouver
Coal Mining and Land Company (Limited) held on Tues-
day, May 26, at the Company’s offices, 12, Old Jewry
Chambers, E.C., the report and accounts for the year
ended 31st December, 1890, were approved and adopted,
and a dividend at the rate of 6 per cent. per annum was
declared, payable 10th June.

The Gordon Hydraulic Minin&1 Comp&ng.-—'rhis
company has been organized under the British Columbia
Act to work certain placer dig%inga in the Leach River
district. The capital stock of the company is $50,000,
divided into 50,000 shares of the value of $1 each. The
dircctors for the first year are James Bennett. of Port
Angeles, president, and Fred. S. Roper, John Boyd Jones,
William Gordon Stevenson and John R. Stewart, of
Victoria.

—

The Stadacona Siiver-Copper Mining Compaay
{Ltd.)—Application for incorporation under British Co-
Jumbia Jaws, will be made by the above copany, to take
overan agreement made between the applican.s and certain
other parties for the purchase of the ‘¢ Grizzly Bear Min-
ing Claity,” on Toad Mountain, Kootenai Division ; also
to carry on the business of smelters, refiners, founders,
assayers, etc., to carry on the business of miners, and
mine and work ures and minerals, etc., and crush, wash
smelt and amalgamate their own or other ores; to do a
genceral commercial business except banking and insurance,
together with all other powers. Head office, Victoria,
B.C. Capital stock, $100,000 in 100,000 shares of $1
cach, Applicants, J. E. Ross, Spokane, Wash., P, C.
Dunlevy, ’}‘. F. Sinclair, W, H. Ellis, T. S. Milligan, C.
T. Dupont, J.. Grant, J. Irving and S. O'Brien, all of
Victoria. The first trustces are, P. C. Dunlevy, C. T.
Dupont, T. Grant, J. Irving and C. D. Rand.

——

Iutercolonial Coal Mining Company.—At a meet-
ing of the Board of the Intercolonial Coal Mining Com-
pany, held on the 24th inst,, Mr. J. P. Cleghorn was
elected president and Mr. R. B. Angus a director of the
company.

Toronto Mining Association (Ltd.}—This associa-
tion, the incorporation of which we noticed some time
ago, has been organized for the purpose of establishing in
Toronto a centre of information on all matters pertaining
10 mining, from prospecting onwards, and a place where
specimens may be received and examined, and such work
done in connection therewith as may be required by pros-
pectors. It is intended to collect in the rooms of the
Assbciation specimens of all merchantable Canadian
minerals, with full particulars as to the place of deposit
and as full additional information from a mercantile as
well as a scientific point of view as can be had. The
Association will also act as an agent in bringing forward
schemes requiring capital, after necessary investigation by
mining engincers and analysts. The capital is $3,000, in
300 shares of $10 earh, and the membership fee has been

laced at $4 for sharcholders and $3 for non-shareholders.

e secretary of the association is Mr. J. S. Lockie, 30

Yonge street, Toronto.



160

THE CANADIAN

MINING AND MECHANICAL REVIEW,

General Phosphate Corporation (Ltd.)—Subscrip-
tion lists were opened in London on Tuesday, oth June,
for an issue of £100,000 in six per cent. debentures of
£100 each, to be paid off at par on 1st June, 1896. It
will be remembered that this Corporation was Registered
just a_year ago with the object ofpgcquiring and develop-
ing phosphate lands in Canada and elsewhere. Of the
authorised capital of one million pounds sterling some
16,598 shares or £195,980 sterling were allotted, Lut it
agpeaxs that but a small portion only, £39,196 or £2 per
share has been called up to date. ~ The High Falls and
Ross Mountain properties, situated on the Lievres River,
in the County of Ottawa, . Province of Quebec, were
acquired at a cost of £95,000, and a contract entered into
with one of the vendors, Mr. George Stewart, of Ottawa,
by which he guaranteed an output of 10,000 tons of high
grade mineral (i.e. from 70 to go%) before 1st May, 1892,
the cost of mining and transport to wharf in Montreal
being limited to $9.00 per ton. At the hour of going to
press we have not learned whether the debentures have
been taken up by the public.

Eastern Development Company (Ltd).—At a meet-
ing of the Privy Council on May 8 last, the privilege of
crossing the Cape Breton Railway was conceded to this
company, to enable them to carry the ores from the Cox-
heath copper mines to tidewater on the north-east arm of
Sydney Harbour ; the manner of crossing to be left with
the Chief Engineer of Railways, Mr. Schreiber. Last week
General Manager Gragg, with counsel, had a hearing be-
fore the Chief Engineer. The Government had an under-
neath crossing plan prepared, and the company one of a
grade crossing, and after some discussion the latter was
adopted, thus saving the company some $10,000. The
Company’s plan for extensive smeiting works on Sydney
Harbor adjacent to the abundant supply of coal there, is
regarded as of importance to that section of the country,

and is likely to receive governmental aid in some form or
another.

The New Glasgow Iron, Coal and Railway Co.
{Ltd.)—An issue of 5,000 8 per cent. preference shares of
this company, cumulative after _Fuly 1, 1892, is
now being offered to the public. The capital
thus raised is to be devoted to the completion of a
blast farnace and of a railway 124 miles long to connect
the iron and lime deposits of the East River with the
Intercolonial Railway at the furnace site. The blast
furnace will, it is estimated, produce about 20,000 tons of
pig iron per year, at a cost of $10 per ton, and which can
be sold at $17 per ton, thus making a profit of _$140,000.
Besides this, there is a bounty of $2 per ton of 2,000 Ibs.
on pig iron, which would add over $44,000 to the profits
of the company. The shares are being offered at $55, or
a discount of 45 per cent. Over 4,000 have already been
subscribed for and allotted. The contract for the railway
has been let to Messrs. McIntosh & McGregor, two good
local men, who are pushing it, and are to have it ready
for the rails before December 31. The construction of
the furnace is also being advanced as rapidly as possible;
the plates for the shell are now on their way out from
Glasgow, and the company expect to be making pig iron
before March 31, 1892. = The ore deposits are being
further developed, and continue to give great satisfaction.
Mr. H. Graham, New Glasgow, N.S., is the secretary of
the company.

— we———
Latest Stock Quotations of Canadian Companies in
England.

Price.
Excelsior Copper, Limited, {410,738 fully-
paidsharesof £1 ... .......0. ...],
Nicolz},A_Limited, £35,000 fully-paid shares:
[« S Ceeereeiinal,
Shuniah Weachu, Limited, £99,888 fully-paid
sharesof £1............ ....... ... ..
Silver Wolverine, Limited, £68,465 fully-paid
sharesof £x............... ... . ...
Tilt Cove Copper, Limited, £160,000 fully-
paid shares of £2.......... e,
Ditto, £80,000 514 per cent. debentures. .
‘General Mining, Limited, £219,752 fully-paid
shares of £8........ e 34
Low Point, Barrasois and Lingan, £509,100
fully-paid shares of £100.... ... .. .
New Vancouver Coal Mini and Land,
Limited, £185,000 fully-paid shares of £1
North-Western Coal and Navigation, Limited,
£160,500 6 per cent. debenture coupons,
Tune 30 and December 31 ; principal 1904

&

Ditto, £ 149,500 fully-paid ordinary shares of

3

10
Ditto, £900 fully-paid deferred shares of
L100. ..o e
Sydney and Louisburg Coal and Railway,
Limited, £50,000 cumulative 10 per cent.
first preference shares of £10, £ paid . . 8y
Ditto, £14,560 fully-paid non-cumulative 6
per cent. second preference of £10. ... .. 3 5
Ditto, £250,000 fully-paid ordinary shares
of 1o, ...l
Anglo-Canadian Asbestos, Limited, £11, 500
fully-paid shares of £r1............. ..
Anglo-Canadian Phosphate, Limited, £46,510
fully-paid preference shares of £1o0......

Dittfo, £25,000 fully-paid deferred shares
10

o
White’s Asbestos, Limited, £20,000 fully-
paid sharesof £1 ................... —_
Ditto, £15,000 shares of £1, with 15s. paid ——

Bell’s Asbestos, Limited. £140,000 fully-paid

shares of £5.....oovvivii L, 9% 9¥%
Ditto, £68,400 debentures, § per cent.; in-
terest January 1 and July 1............ _—
Canadian Phosphate, Limited, £ 100,000 fully-
paid sharesof £1........ e Y 4

General Phosphate, Limited, § per cent. ordi
nary shares of £10, £2 paid...........
Ditto, £5,000 fully-paid founders’ shares of
Western of Canada Oi!, Limited, £200,000
fully-paid shares of £100..............
Ditto, £99,850 fully-paid shares of £50 ...
Westera of Canada Oil, Limited, £199,700
12 per cent. debentures of £100........

Excelsior Copper.—Registered September 26, 1888.
Accounts to December 31 submitted in April. No divi-
dend yet. Liquidation and reconstruction have been de-
cided upon.

Nicola.—Accounts to December 30 submitted in Nov-
ember. No dividend yet.

Shuniah Weacku.— Accounts to November 20 submitted
in February. No dividend yet. Shares for £12,870 held
by the Company.

Silver Wolverine. — Registered October 19, 1888.
No report of meeting received yet.

T¢lt Cove.—In March, 1890, the properties were leased
for 99 years to the Cape Copper Company, Limited, at a
rent of £4,400. The Cape Copper Company advance
£15,000 at 5 per cent. interest, and when this is repaid
out of profits; surplus profits are to be divided equally be-
tween the Cape Copper Company and the Tilt Cove
Company. The lease may be determined by the Cape
Copper Company at any time on twelve months’ notice.
Accounts annually to March 31 submitted in November.

General Mining.— Accounts to December 31 submitted
in April, but an interim meeting is held in November.
Dividend for 1884, 5 per cent.; for 1885 and 1886, 3%
each year; for 1887, £4 13s. od. per cent., and for 1888
and 1889, 33. Reserve fund, £29,850.

Low Point.—Accounts to December 31. For 1887,
1888, and 1889, 5 per cent was paid each year on the
ordinary shares publicly held; for 1888 the ordinary
shares issued to the vendors got 34 per cent., and for
1889, 2%.

New Vancouver Coal.—Reoonstructed in 1889, Ac-
counts to June 30 and December 31 submitted in Novem-
ber and May. For the two half-years to June, 1889, 5
per cent. per annum, was paid, and for the two half-years
to June, 1890, 4. Debentures, £60,000.

North- Western Coal.—The deferred shares receive no
dividend until 15 per cent. per annum (cumulative) has
been paid on the ordinary. Accounts to June 30.  Divi-
dend for 1887-8 and 1888-9, § per cent. per annum.

Sydney and Louisburg Coal.—Accounts to December
31 submitted about May. In respect of 1889 15 per cent.
was paid on the first preference, leaving arrears of 50 per
cent.

Anglo-Canadian Asbestos.—Reconstructed in 1889.
At general meeting held on 16th April, a dividend at the
rate of 207/ per annum was declared.

Anglo-Canadian Phosphate.—The preference shares
rank first for 7 per cent., and after a like rate has been
paid on the deferred shares, both classes rank equally.
Accounts to November 30, submitted in May. No divi-
dend yet on either class. Debit to profit and loss on Nov-
ember 30, 1889, £4,784. One of the mines has recently
been sold and another leased.

Bell’s Asbestos.—Accounts to December 31 submitted

in January. Dividends for 1888 and 1889, 224 per cent.
each year. Reserve, £5,000. The dabentures are re-

deemable by 1913, by annual drawings at 115 from a
sinking fund, which the directors may increase.

Canadian Phosphate.—Accounts to November 30 sub-
mitted in February. Eleven months to November 3o,
1888, resulted in a profit of £2,576. which was carried
forward. A dividend of 6d. per share is to be paid Nov-
vember 1, 1891. )

White's Asbestos.—Registered April 9, 1889. Accounts
submitted om December 31. Liquidation has been
decided on.

An Assay Furnace.*

By HerserT Woop, M.A., FELLow ToRONTO UNIVERSITY.

The accompanying diagram represents a muffle furnace
as used in the Pueblo Smelting and Refining Company,
Colorado. This furnace is one of a group of three which
stand side by side, and the flue here given is the one used
by the three furnaces. A flue measuring 6 inches by 8
inches is, however, quite large enough for one furnace.
The approximate cost of such a furnace is about $100:

400 fire-brick........ e e,
4o00red brick...........o Ll
200 Ibs, fireclay ...... ................
Mason, five days, $5 per day
Castings
Extras, mortar and carpenter

For transportation, etc., will require about $10.

Such a furnace is hardly suitable for a mine unless it is
well equipped in its various departments, and has a large
amount of fire assaying to do.

not be touched again during the assay. The increase of
temperature required at the end of an assay for brighten-
ing a_bead, removing the last traces of lead, or perfect
liquidation in scorification, can be got by stirring the coal
a little and closing the furnace door. The draught is ex-
cellent, and the position of the flues, as will be seen,
causes the flame to circulate entirely around the muffle.
There is one disadvantage, and that is the danger in feed-
ing of breaking the cross-bar, i.e., the supporting fire-
brick under the muffle ; this may be remedied, however,
by constructing knees or projections from the wall which
serve as a rest.  With care a mufflc in constant use should
last 2 month, and then a new bottom may be inserted from
an old muffle. When the muffle finally becomes unfit for
use the bricks in the arch are carefully shoved in without
damaging them, so that they may be used again, and the
new muffle thrust into position. The arch is again walled
up with fire-brick and fire-clay mortar. A little fire-clay
mortar at the front where the muffle touches the door, is
often necessary. The furnace should now be allowed to
stand a short time till the mortar is nearly dry. The
muffle should be placed with a slight slope from the back
to the door.  This admits of a free circulation of air, and
enables the operator to see into his cupels.
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The superiority of this style of furnace over every other
consists in :—

Its economy of fuel (I have made cupellations on 16
1bs. of soft coal); its cleanliness, being far less filthy than
the Kerl furnace, which is fed in front.

Its rapid heating and excellent draughts.

Its large muffles.

I have worked with the Kerl furnace, the double muffie
and the Battersea and I consider this the best.

A furnace which is fed behind is always to be preferred
to one fed in front, since the heat and dust of the latter is
not recompensed by any gain in time—if indeed there be
any gain in time. If the grate be properly cleaned or
barred out with a long iron bar, and sufficient coal put in,
the quantity being easily determined by practice, it need

.. *School of Mines Quarterly.
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Another slight objection which I found in working with
this furnace was the distance of the muffle door from the
floor. It will be seen by the diagram that it is four feet.
For my own use and for others of medium height, six
inches less would make it more convenient.

The size of the muffies used is :—

Small size, 9 inches by 15 inches.
Large size, 13 inches by 15 inches.

1 have made thirty cupellations at once in the large size
and got crystals on all. Twenty crucible assays may be
made without difficulty at one time.

The most refractory ores may be made easily by crucible
process. About thirty to forty minutes is required for a
crucible assay in this furnace. I worked some eight
months with this furnace and met with no such satisfaction
in any other that I ever used.
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Electric Power Transmissions in Mining
Operation

( Continued }:o; page 105.)

+
i
!
THE ELECTRIC MAGNITIC RECIPROCATING ENGINE. l}

by CHARLES J. VA DEPOELE.
One of the recent developments in the electric line is the
petfection of a new electric-magnetic reciprocating engine.

A very simple means of connecting the reciprocating-
engine (o the current, is/applied to the machine, so that
it can be stopped and started instantly. The cables lead-
ing from the generating-statiox tv wnere the current is to
be used, are perfectly insulated in th2 usual manner, aad
switch-Loxes are disposed along the main cables. From
these, flexible cables are led to the reciprocating-machine,
so that it can te moved, if necessary, from one place to
another, without any trouble whatever. The cable is

FIG. 12.—GOULD EL¥CTRIC PUMP.

For years past, and, indeed, ever since electricity was
first used to magnetize an iron bar by means of a coil of
wire, the idea of producing a reciprocating motion by the
electric current has been entertained, and many unsuc-
cessful attempts have been made to construct and operate
such machines. ,

It is a well-known fact that when a current is made to
flow through a coil of copper wire, or what may be
termed a solenoid, a bar of iron placed near the ends of
such a coil will be sucked into the solenoid. and the
moment the current is broken the plunger oriron | ar will
be dropped by its own weight, or may be expeiled by
means of springs if the machine is in any other | osition
than verticdl. This principle, however beautiful, could
never be successfully applied in the construction of heavy
machinery on account of the make and break of the cir-
cuit, which has to take place in order to produce the pul-
sations of the current which causes the pulling and letting
go of the plunger.

Not until the invention and construction by the writer
of an electric generator which would give currents rising
and falling at a definite speed, could the current be sent
to the coils of a reciprocating engine, there alternately
attracting and repelling its plunger. In this apparatus,
however, as will be seen later on, the rising and falling of
the current is produced in such a way that it is absolutely
certain that no spark is produced either in the machine or
in the generator producing the current. The current is
caused to rise and fall in closed circuits, and actuates the
plunger of the reciprocating-engine with a speed cor-
respondir.g absolutely to the speed of the defined rise and
fall of currents produced by the generator. Thus, the
generator can be caused to produce, say 400 pulsations of
current a minute, or it can be made to produce either a
higher or lower number than this, so that the engine’s
speed can be regulated according to the size of its piston
and the work it has to do.

The engine itself is a simple piece of machinery, con-
sisting of two or more coils of copper wire, or solenoids,
incased in an iron envelope protecting them from outside
injury. Within these coils 'is placed a brass tube, and
within this an iron plunger, capable of moving to and fro
under the action of the currents in the coils. To the end
of this iron plunger is attached a piston-rod, similar to
that of an ordinary engine, and to this is attached the ham-
mer, drill or whatever tool is to be operated by the engine.

incased in a rubber tube to protect it from injury and to
prevent loss of current by contact with the ground.

It will readily be seen that one of the first applications
of these machines will be to rock-drills, such as are now
m use in nearly all mining and rock-work, for quarryffig,
prospecting, etc. The simplicity of the machine iends
1tself most readily to this application, as it will be seen
that there are no movable parts on the whole machine,
except the plunger and piston-rod carrying the tool.
There are no valves, as in steam-engines, no switches,
no make and break of the circuit, and no exposed
current-carrying parts, so that the whole can be
handled with safety and without any skill above that
of common laborers. By turning on the switch the
machine is started ; by turning off the current, it is
stopped. There is absolutely nothing to be done to
the machine, except occasionally to pour in a few
drops of cil, to lubricate the piston and its rod. .

For ordinary mining-work the drill is mounted on
a tripod similar to that now in use with the steam and
air-drills which are well known to-day, or it can be
attached to horizontal bars or to vertical columnns ; in
in fact, it lends itself to absolutely the same work as
has been done heretofore by the air and steam drills.
It will work in any position, from horizontal to verti-
cal.  The weight of these drills will be approximately
the same as that of the steam or air drills of the same
capacity, and everything is so arranged that the men
ac ‘ustomed to work the latter machines will find no
difficulty in operating the new electric drills.

The apparatus for generating currents to operate
these drills or electro-magnetic engines, can be placed
at any distance from where the drills are at work, and
any number of drills can be worked from the same
shurce, each drill working indep.endently of the other,
and whether one or mor are in operation, the gener-
ator will regulate and furnish a current exactly pro-
portional to the demand.

Where a long distance exists between the generator
and the place where the current is to be distributed,
a system of conversion is used ; that is, the current is
changed from a high to a low potential, so that the
primary current, transmitting the power from the
jrime motor, can be of a high tension. Since this
current could be guarded against possible contact,
the.e would be no danger in using high voltage. At
the point of application, the high potential is con-
ver.xl to a low pctential of such pressure only as may
be ‘ound desirable and prac icable. Where the dis-
tance is, say, only I or 2 miles, it will not be neces-

FIG, 13,—GENERATOR.
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sary to use any system of conversion whatever, as a cur-
rent of syjtable potential can be run dircctly from the
gencrator to the mines, . ,

The main advantage, however, is the superior cconomy
over the motors now in use where steam or air is to be
conveyed to a distance of only a few hundred feet. There
is an enormous loss in this transmission, and mglh_ods of
steam or air-transmissions are certainly very limited in
scope. There is, also, the trouble of leakage,
making a system of piping much more costly in
maintenance 3 but this is done away with when
electricity is employed. Al parts are so simple, ==
that they will require little or no repair for very
long terms 3 and such repairs as will have to be 55
made, will always be much less expensive than in of
the case of steam or air-driven machines.

Pi

TIE PRACTICAL APPLICATION OF ELECTRICITY TO
COAL MINES,

RBv J. S. Dos.

It is now only about fourtecn months since the
Jefirey clectrical coal-mining machine made the
first really practical test of electricity in the mining
of coal on recond in this country. This was car-
ried out in April, 1889, in the mines of the
Shawnee and Iron Point Coal and Iron Company,
at Shawnee, Perry Cuum’y, Ohio, in what is known
as the Big Vein coal field of Hocking Valley.
This company had previously been experimenting
upon elect-*cal haulage, and, to this end, had put
in a power-plant consisting of 3 40 horse-power
gencrator, built by Foree Bain, of Chicago, Ill.,
with an exciter, both being belted direct to a Beck
high-speed engine of 60 horse-power.  The ter-
minal potential of the generator 1s 260 volts, and
that required by the mining machine miotors is 220
volts ; therefore, there is a loss of 40 volts in the
line, In the course of the experiments at the
Shawnee mines, the Jefirey Manufacturing Com-
pany, which had been manufacturing for the past
ten years a coal-mining machine run by compressed
air, was called upon to assist the coal company in
the installation of its plant, and, in connection
with that work, made and put in for trial the first
¢lectrical mining-machine, The same machine,
with only a few minor changes, has been in practi-
cal daily operation in the mines ever since s and
during the same period the Jeffrey Manufacturing
Company has installed or contracted for 23 electri-
cal mining-machines, as follows :

The Thurmond Coal Company, Thurmond, W.
Va., four machines, with two 8o horsc-power gen-
crators, and two 835 horse.power high-speed
engines.

The Sterling Mining Company, Cannclton, Pa.,
two machincs, with one 8o horse-power generator,
and one 83 horsc-power engine,

The Monongah Coal and Coke Company, Cam-
denburg, W, Va,, five machines with three gener-
ators and three engines. This company will add
more machines as fast as territory is opened to per-
mit their use,

The Consumers’ Coal Mining Company, Spil-
man, W. Va,, two machines, onc 60 horse-power
generator, and one engine.

The Ellsworth and Morris Coal Company, Jobs,
Ohio, four machines, with two generators, and cne
150 horse-power engine. This company has also
given an order for another plant of four machines.

The Upson Coal Company, Shawnee, Ohio, is
now putting in a plant to consist of two or more
machines.

Al the foregoing plantshave sufficient additional
power to runcﬁom one to four more machines when
required. A number of other orders, calling for
many machines, are under negotiation at this time,
and several of the above companies have con.
tracted for additional machines, after a practical
trial of their first ones, thereby testifying to their
satisfaction with the use of elcctricity in coal-min.
ing. The distance from the power-house to the
working places in the ipines, varies in the above
instances from 1,000 to upwards of 5,000 fect.

As already observed, the motors on the mining
machines are wound for 220 volts, with a capacity
of 15 horse power.  This voltage has beea. found
to be perfectly safe, there being no danger from
any accidental contact with the wire.  The amount
of work done by each machine averages from Goo
to 900 square feet of surface under-cut in 10 hours.
It requires two men to handle the machine. The
machines zut into the coal or fire-clay botiom, as
may be desired, at the rate of about 1 to 14 feet
per minute 5 the standard machine under-cutting 5
or 6 feet deep, 39 or 42 inches wide and 4 inches
high. After the cut is made, the cutter-bar is
withdrawn by throwing a lever; the machire is
then moved over the length of the cutter bar for
another cut, and procceds as before. Upou com.

fans in some of the above named coal mines, with per-
fectly satisfactory results.  There can be no doubt that
electricily in coal mines has become a permanent, practi-
cal success. We are, huwever, only in the infancy of its
uses. There will b many and valuable improvements
made as time progresses 3 but, with the light we have, it
is cvident that considerable advantages will accrue to
those who first put in clectrical coal-mining machinery,

transportation of heavy and quick-moving loads, Our
many street railway lines give us daily an hourly demon.
stration of that. ’i"hc jef%rcy Manufacturing Company 15
building and has in practicai operation electric mane
motor cars of 20 horse power capacity, cach weighing ¢
tons ; the same tg;pe of motor, with the same voltage,
Leing used as on the mining machines. The frame of the
motor car is made of cast iron, with heavy cast iron draw

bars, and pilots to clear the track of any obstruc.
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tion, such as coal, etc. The wheels, 20 inches
in diameter have steel tires with steel axles,
power being transmitted from the wotor to the
axles through straight pinions and gears. The
s‘)ccd of the motor car 1s 8 miles per hour.  The
electrical power is transmitted to the matar by
4  means of a 4-wheeled trolley running on a double
all-metal line, placed along the side of the entry,
there being no rail or ground return.  Sand
boxes and electric head lights are placed upon
the motor.  The ** motorneer * sits at one end,
and handles and guides his iron horse, fed from
nature’s storchouse, with far more comfort and
ease than can be had with the stubborn mule.

The Jefirey motor car has hardly as yet
demonstrated its maximum powes.  We cannat
say how much coal it would haul on a level. It
has hauled as high as 50 tons in onetrain, un and
over a4t per cent. grade. The Shawnee and
Iron Point Coal and Iron Company have one of
these cars, and the Thurmond Coal Company
another, while the Upson Coal Company is pui-
ting in the plant for one.

ACCUMULATORS AND MINING.
By Francis A, Pocock.

At the Washington meeting in February, 1880,
Mr. Pedro G. Salom read a paper on *“Electri-
cal Accumulators, or Storage Batteries.”

In the following paper, it will be my object to
investigate the question, as far as possible, froma
purely mining point of view. That the use of
accumulators n mines is not far off, is almos
certain 3 and it will be of intercst to many of the
nmembers to see how far this reservoir of power
will bear filling and drawing upon at the present
time, and what the relative cost of the two elcc-
trical systems may be expected to be, not so
much in first outlay as in the running expenscs of
the plant.

The first thing to be decided is the weight of
these accumulators, and the easiest way to define
this, is the weight per horse power.  Mr. Salom
says, it takes 25 pounds of battery to give 1 horse
power hour, ango that to give 100 horse pover

ours, or 10 horse power for 10 hours, req o5
§,500 pounds of battery or 220 elements ; but 2§
pounds is the net weight and 32 pounds the real
total upon which we must base our calculations,
so that we have a total of 7,040 pounds as the
weight of this battery. The next question is,
how much room will this take upon a mine loco-
motive? A mine locomotive of 10 horse power
should not be more than g fect long, and 2 fect
of this will be taken up by the bumpers, leaving
7 feet in length for the battery. Then for a 3
foot track it should not be more than 5 fect wide.
Allowing 1 inch all around a cell, it will be pos.
sible to set ninety-six of these on the floor-space
of the locomotive ; but we must have fourteen
more than this, which will make the width 68
inches.  The height of thiscell is 8 inches 3 and,
allowing 2 inches space above it, and 124 inches
of plank, the top o}(hc second ticr will be 194
inches high above the floor.

If the motor is to be placed below this floor
(and there is no other place for it), then the bot-
tom of the floor will be 2 6inches from the track;
and, allowing the floor to be 3 inches thick, to
stand the weight, the top of this car will be 4
fect 434 inches above the track. Remembering
that the height of the 40 horse power motor at
Lykens Valley is only 4 fect high, and the one
at Eric Collhiery, also 40 horse power, is 4 feet 4
inches high, and that they are both narrower and
of the same length asthe proposed storage motor,
and of four times the power, there is certainly
one point cstablished against the present use of
accumulators.

‘Table of Weight, etc., of Electric Mine-Locomotives.
Horse.power Weight of Largest Speed.

P

iery,

v

Plan and Profiles of Haulage at Hillside Coll

pletion of the raom, the machine is loaded upon a

truck })rovidcd for the purpose, and moved into another
room for more cutting ; the first room being then drilled
and the coal shot down for loading,

The same power, clectricity, has been applied to the
running of clectric drills, manufactured by the Jeffrey
Company. These drills penetrate the coal at the rate of
two or more fect per minute. The mines are also, in
some instances, lighted by incandescent clectric lamps,
Electricity is also applicd to the running of pumps and

The saving in the cost of mining coal by machinery, as
compared with hand work, varies considerably in different
localities and in different sized veins; but it may be
xoughly cstimated to average about 20 to 2§ per cent.,
with an additional saving of merchantable product, since
machine-mined averages coarser than hand-mined coal,
A few words may be added on the use of electricity in
the hauling of coal. It is unnec , at this late day,
to call attention to electricity as « motive power in the

e fed I

of Motor. l.ocomotive, Load. Miles
Location. Pounds.  ‘fons. Per H'r,
Zankerode . 4.3 3000 13% 6
Paulus..... 5to6 4200 6
Lykens..... 40 12,000 165 6.8
¢ eves 40 12,000 I50 6.8
Shawnee... . 4500 21 [
Buckingham, 7000 6o 8
“ 4000 30 8
Bear Run... 6o 18,000 150 6
Erie........ 40 13,500 107 6

Returning to the subject of weight, we calculate that, to
that of the accusulators, 7040 pounds, must be added
that of the motor, say 1300 pounds, the wheels and
axles, say 1100 pounds, and the frame of the machine,
say, for strength alone, 1400 pounds, giving the total
weight of motor, etc., as 10,840 pounds.

rom the above, it appears that the small German
motors weigh about 700 pounds ‘)cr horse power, and -
that the large American motors only weigh 300 ‘pounds
. R - Ly sn
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pes horse power, whereas the accumulator motor would
weigh at least 1000 pounds per horse power. It istrue
that weight is necessary to traction, but it it also true
that unnccessary weight will entail loss of power, and
from the very limited mformation at hand it appears that
700 pounds per horse Yowcr is found to work satisfactorily
with small motors, and that the weight per horse power
decreases as the horse-power increases.  Consequently,
for a 10 horse power motor, 1000 pounds per horse power
appears to be too high.  There will be a waste of power
in moving this weight and, if we wished to operate a 40
horse power Jocomotive with Datteries, the number of
cclls would be 880, and their weight 28,160 pounds.
They might be divided into two hatteries and towed in a
tender, but even then each would weigh 14,080 pounds
and this would absorb at least s00 pounds of the total
pull of the motor, when running on the level, and con-
siderably more where grades are 1o be avercome.

Dir. Lewis Bell has pointed out that, whereas a good
roadbed is necessary for clectrical traction by overhead
wire, it is even more imperatively so when storage bat.
teries are used,  We have found in pr.ctice that a 25
pound per yard steel rail is too light for a locomotive of
13,000 pounds weight to be run upon ; therefore, there is
no saving to be looked for in this direction by the use of
accumulators.  On the contrary, when we legin to put
in a roadbed heavy enough to stand the weight of a loco-
motive weighing, say, 23,000 pounds, there arc many
disadvantages that the colliery manager will be the first to
see.  Besides the first cost of the track, the keeping of
this \yc\};ht of track in good repair, in a mine where the
floor is forever woving (as it is in many of our wmines),
would be a work of no slight expense in itself. It ap.
pears, therefore, that not much is to be expected fromn
accumulators as a means of haulage.

However, this is one side of the question only, There
15 another side which should be considered, and that is
the use of the accumulator motor in collecting the cars to
nromt where the hieavy haulage motor can seach them,
The prospect, as viewed from this point, is more encour-
aging. From what T have seen of the work, 2 motor of
about § horse-power would do the work of three or four
mules, and the weight would be about §ooo pounds, as
follows :—

Pounds.
Accumulators (110 cells)eovveiiaane... 3500
B L P < |«
Wheels and frame...... coiiiiieii... 1000

Total weight...ovuii viieine. 5100

‘This machine could be built low, so as to take up little
height, It is only possible to make this form a commer-
cal success, in my opinion, when the gangways are low
and the roof would have to be cut to gain height enough
for inules to work. Then, the cost of the cutling saved
by the use of the motor would counterbalance the repairs
n the battery and the extra care and expense in laying
and keeping the track in order. The cost of the system
may be estimated as follows :—Assuming the fisst cost of
the Incomotive complete to be $2300, and allowing that
the mine can afford to charge these cells for $40 per
horse power l)cr year, the generator and engine being
already installed and doing work during the day time,
and this swin representing fuel and interest on machinery.
The attendance should not be more than $300
per {car, as the pump man and night engineer can do the
work :—

Estimate of Expense of hi Horse Power Accumu-
lator Motor.

Interest at 6 per cent. on $2300...... $138.00
Repairs to battery.................. $00.00
Repairs to motor, etc...ovovvviees..s 150,00
Cost of power, at $40.00 per horse

POWEr . ... ...eiii..ie.... 200.00
Attendance in charging at night...... 300.00
Engineer, at $2.00 per day, for 260

daYS. ot iieiiiiiiiiiiaaisiee. §20.00

$1808.00
The cost of running three imules and drivers would be
about as follows ;—

Interest and depreciation (26 per cent.)
on $450.00. ... 0t iiianeinnn,

Feed, shocing, harness and attention,
at$o.33pe: day. oo oiee veveass 361,00

Three drivers, fir 260 days, at $2.00
perday.... cioiiieieiinare.s 1560.00

e

$117.00

Total . . ..., .....$2038.c0
Tess ... oo L.l 1808 00

Annual saving on 3 mules. .. $230.00

Or, for 4 mules: total expense. ......$2717.00
Less oo vieiieeiiieaoo .. 180800

Amual saving on 4 mules... $909.00

Or, about 44 per cent. on the investment, under the
circumstances assumed.

The rail and track being an important item in the
cconomy of this method, T think that perhaps the cheap-
ost, and at the same time the best method would be to
use from 20- to 2§-pound steel rail, and, in laying the
track, to place the ties first about 3 feet apart from centre
to centre, and on these, and under each rail, to place a
stnng-picce of wood 13 by 3 inches, nailed to the ties,
and spike the rails on the top, keeping the stringerjoints

: . B [ ..
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and the mnil-joints from coinciding. The combination
makes a solid track, and a very smooth-running one, and
it has the advantage of not lifting casily into very uneven
oints 3 the ends of the rails do not jump as when «al
aid on the ties, and the track has not the < ing toit
which is so injurious.

The true place for accumulators at present is in light-
ing, and it looks as if they could be used to advantage in
this connection. They are very heavy, it is true 3 but the
li;ihting-armngcmem or cight ours” work would not be
a large or very heavy affair, and could be taken to the
working placc on the first car, and brought out on the
last, so that it would not have to be carried by hand at
all.  The advantage to the operator would be material,
as the men can work better in good light than in poor,
and the coal would come faster and cleaner from a well
lighted place. The lighting of switches, turnouts, ete.,
could be casily :lccomphehmf;in all parts of the mine, and
the jar which 'would be detrimental 1o traction would not
accur in this case.  The charging could be done at night,
;m(l a clear steady light delivered during the working
hours.

TUE USE OF ELECTRIC POWER TRANMISSION AT ASPEN,
COLORANO,

By C. E. DooLiTTLE,

At the request of Mr. Spalding, I give a brief state.
went in regard to the plant in use at this place by means
of which water power is utilized for generating electric
currents and the Jatter are applied to mine hoisting, ctc.

This mining town had been lighted by electricity for
three years, the power being obtained from several smalt
water powers, when owing to the limited quantity of
water flowing in the mountain streams of this region in
winter, it became necessary cither to put in a steam
plant or to use water under a much greater head, It
was determined to adhere to water power 3 and the con.
struction of a plant to use water under a head of goo feet,
was begun eightecn months ago.

Adam was built on Hunter Creck, about three miles
from town, at a point_where.a dam 12 feet in height
creates a reservoir covering several acres of ground. It
has been necessary, during a few of the coldest winter
nights, to draw upan the surply of water in this reservoir,
l;ul the reservoir always refilled itself during the following
day, )

From the dam the water is carried some two miles
in a wooden flume, buried in the ground, to the head of
the pipe-line.  The pipe-line is 4500 feet long, and has a
fall ‘of 876 feet, giviny a pressure of 380 pounds per
square inch at the water wheels.  Lapwelded pipe, 14
inchlcs in diameter and about ¥ inc‘l in thickness, is
used,

In the power-house there are cight Pelton water-wheels.
cach two fect in diameter, and each capable of developing
150 horse power. The wates wheels run at the rate of
1100 revolutions per minute, and cach wheel is bhelted
directly to one or more dynamos,

This power has now been in use more than a year and
has proved absolutely reliable, The wheels at present
furnish power to operate three arc dynamos, sixty lights
each ; four incandescent dynamos, supplying 2500 incan-
descent lamps, and two 500 volt power dynamos, one re-
quiring about 60 horse power, the other about 120 horse
power under full load.

These power generators furnish current to electric
motors used principally for hoisting in mine inclines. For
this purpose, motors of the street cartype are used, sothat
the speed is under control of the engineer.  The motors
are connected to ordinary mine-hoists by spur gearing
and paper friction wheels.  These electric hoists are all
underground, at points where it would be both difficult
aund expensive to obtain power in any other way, The
distance of the motors from the dynamos is, in most cases,
about 2 miles. Some of the hoists have been running
more than two years, and all have proved satisfactory and
reliable.  The expense for motor repairs has been very
small, There are also niotors in use for running blowers,
rock-crushers, ctc.  The mctors range in size from 3 to
75 horse power,

An clectric tramway for mine use is n7 « in process of
construction: * The locomotive for s purpose consists
of a street car motor, mounted on a truck, with the arma-
ture shaft at right angles to the car axles. This arrange-
ment involves the use of a set of bevel gears.  There
should he a special motor for this purpose, so designed
that the locomotive will not be too broad 1o run on the
18 inch gauge tracks when the armature shaft is placed
pnr:;“c‘ to the axles, thus allowing spur-gearing to be
used. S

While the application of clectric motors to hoisting has
been a pronounced success, there are still two obstacles in
the way of the general utilization of elect:icity for all
wining purposes, viz., the lack of electric drills and elec-
tric pumps.  As soon as an clectric drill is produced that
will do the work of an air drill, and an clectric pump
that will take the place of the present sinking pump, then
the time for the general application of electricity for all
mi;ﬁngd purposes, to the exclusion of other power, will be
at hand. .

e
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Mould's Hydraulic Coal-Getter,

For a considerable tirie past, Mr. E, Mould has been
endeavouring to design a suitable mechanical contrivance
that would take the place of explosives in dusty and fiery
mines. He has produced screws and hydraulics of various
forms, as well as & cylinder in the far end of the hole at}\‘d
the

tubes was a nuisance.  He then tried the cylinder ontside,
but this design was too heavy and cumbersome and others
inefficient.  However, he row clhims to have designed an
insteumient of a little over 60 pounds 1n weight, to break
loosc almost any coal in the ordinary way of working.

This apparatus, which may be used as an ordina
hydraulic jack for any lifting purposes up to 10 tons, is
thus described by the inventor :—There are (1) the head,
(2) the cylinder, (3) the mandrel, (4) the piston-rod, the
side picces and the pump handle.  The side pieces and
the pump handle are the only loose parts.

The head contains the pump, and in part answers the
purpose of a rescrvoir.

The cylinder is simply a round parailel barrel, screw-
threaded at each end, and is so connccted to the head at
the top end and to the mandrel at the bottom end.  This
cylinder is covered by a shell cylinder, leaving a cavity
between the two—the inner and outer cylinder, The
inner cylinder is perforated on the sideat the bottow end,
to allow the water to pass from the under side of the
piston while it is being forced into the cylinder on the top
side of the piston by means of the pump, thus supplying
the pump during the operation otJ breaking loose the
material in which it has been placed.  As already stated,
the inner cylinder is screw-threaded at each end.  Now,
while it has been screwed together, the outer shell is
drawn into faced joints, both top and bottom end, and is
so made water-tight, and becomes a portion of the reser-
voir for water. Thus there is ample provision in the
head, the cylinder, and the cavity.” This is to avoid the
necessity of constantly refilling with water, which may be
more or less unclean.

The mandrel is screwed into the bottom end of the
cylinder, and so becomes a permanent joint.  The man-
drel is also provided with recesses, constituting inclined
planes, In these inclined planes are placed side picces or
wedges, thus making the mandret cylindrical in form, and
is so placed in the hole prepared for it.

In addition to the cylinder and a piston, there is a
piston-rod. The rod passes from the piston in the cylinder
through the mandrel, and on the bottom end there is
placed a collaring, so as to enlarge the bearing, because
this becomes the basis of pressure. It is very important
that the machine should go to the far end of the hole,
and to enstre this the drill shonld always be 3§ in. larger
in diameter than the niachine.

Now, supposing the machine is in the hole, quite at
the far end, the moment pumping is commenced, the

iston-rod being against the far end of the hole cannot go
orward, therefore the wmachine moves ontward, and the
frictions on the sides of the hole being greater than that
of the incline planes, the said picces become fixed, and
the machine moving outward, produces lateral pressure
by means of the incline planes, thus forcing asunder the
material in much larger blocks than when exposed to the
shattering influence of an explosive; sccuring better
results, and at the same time avoiding all the evils con-
tingent on the use of explosives.

The merits claimed for this machine are :—(1). Effi.
cieney.  (2). Portability, being a litile over 60 1b, when
charged with water; the same is used over and over
again, it may be for months, so that yoti see the pump is
intact 3 and this is accomplished by tiw simple means of
a thumbscrew. When the operation is completed, by
turning 2 thumbscrew, the water returns to the underside
of the piston. (3). Economy, being less in first cost, and
less liable to get out of repair, its loose ‘mrts being so few
in number—viz: side pieces and pump handle. {4). Sim-
plicity —place the side pieces in the recesses of the man-
drel, force it to the far end of the hole s if the coals are
to be lifted up or forced down the side pieces must be top
and bottna, But if the coal is to be forced sideways the
side pieces must be right and left.  Then commence
pumping, and in about five minutes the coals will be
down or on the sprags ready for dropping as required.—
Colliery Guardian. -

@ P

Electrical Transmission of Power for Mining
Work.-—An clectric plant is now being installed at the
Log:\nlea collieries, near West (‘nl(}cr, Scotland. A gew
engine house has heen erccted with an engine of nearly
100 h.ps The dynamo used will develop 6o h.p. at a
pressure of 200 volts. At the bottom of the mine a large
road—10 be used in working the main secams—~is being
driven through the solid stone. A motor of 30 horse
power will do the bulk of the hauling here.  The water
met with in the construction of the road will be pumped
to the surface by means of another moator of 15 horse
power. When the installation is complete it is estimated
that it will develop about 150 horse.power, capable of
lieing applied not only to lhedpurposcs mentioned, but to
rock dnlﬁng, coal drilling and coal cutting. It will also
serve to light up the whole of the extensive works. The
installation at Loganlea, it is believed is the first of its
kind in Scotland, .

A New Granulating Mill.—The American Ore
Machinery Company have just completed a new mill for

roducing a granulated product, from the sizc of a wheat-
{;erry down to a twenty-mnesh screen.  Thiz mit! ic ealled
the Narod Granulator. It is of the same size and type,
and about the same weight as the Narod pulverizer, and
requires the same horse }lmwer, namely, 15 to 20. It
dcig'crs only from the Narod pulverizer in having a screen
in the base instead of around the mill, and in the absence
of the six spiral fans by means of which attrition is engen-
dered on the pulverizer. The demand for the granulator
g;omises to exceed that of the pulverizer, hence there will

B
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a very wide and profitable field for this new mill. .. ...
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Coal Cutting By Machinery.

The principal inducement to operators to use coal cut-
ting machinery in preference to mining by hand labor is
naturally due to a reduction in thé cost of getting out the
coal to be gained by the former method. With it it is

ssible to effect a larger saving of coal than is possible by
Eznd labor, due to the small height of the undercut;
also the number of men which have to be employed can
be materially reduced. To get out the same amount of
coal it is not necessary to keep as many working places
open, in mines using machinery, as it would be when em-
ploying hand labor, thus making it possible to have the
working places more concentrated, and thereby to save a
large amount of expense in the form of dead work, such
as keeping open gangways. To give an approximate idea
of the cost of mining with machinery, as compared with
hand labor, it can be stated that a coal cutter in the
Hocking Valley is capible of giving an output of eighty
to eighty-five tons a day. The price paid for cutting coal
by machines in rooms is 8 cents per ton ; the price paid
for loading coal after the cuttingis 35 cents per ton. A
miner can mine and load on a average 3 tons per day,
being paid 70 cents per ton. This shows a cost of 43
cents per ton of coal mined by machines against 70 cents
mined by hand. To the former will have to be added
wages for one engineer, fuel, interest and depreciation,
and wear and tear ot the plant. By working the
machines day and night, however, these last items can be
reduced to a minimum. This policy is being followed in
most mines using machinery, as it enables a comparatively
small machine plant to give a large daily output. For
example, should an output of eight hundred tons per day
be required, and the machines be worked during the day
only, ten coal cutters (with the necessary engines), etc.,
would be required. By working day and night five coal
cutters would be sufficient, as well as engines, generators
or compressors, and ducts of half the size. The work of
loading and hauling would be done during the day only.

There are at present two general styles of coal cutters
in use ; those using rotary cutters and those using recipro-
cating cutters, both of which have special features, which
make it advisable to use one or the other, according to
the nature of the coal. It has even been found good
policy in some mines to use both styles of coal cutters,
preference being generally given to the rotary, using the
reciprocating machine wherever the former cannot be
used, or where, as in driving gangways, it is advisable to
shear the coal (loosen it at the sides), in addition to
undercutting.

ROTARY COAIl. CUTTERS.

Of the two styles, the rotary is the more rapid macl.ine,
and is used wherever possible on that account.  The gen-
eral features of this machine are as follows : the undercut
is made by means of revolving tools, the axis around
which they revolve being either a horizontal line parallel
with the coal (cutter bar), a horizontal line at right angles
with the coal (augers), or a vertical line (chain-machine).
The machines in general consist of a stationery bed upon
which slides a movable frame bearing the cutting devices.
The latter is gradually fed into the coal as the knives or
tools cut the coal away in front of it. The motor (either
compressed air or electricity) is attached to the movable
frame or to the stationery bed, suitable gearing trans-
mitting the power to the cuttiug devices. The feed is
automatic, and consists either of a screw and nut, or rack
and pinion. The best speed for feeding seems to be from
one-ninth to one-tenth of an inch per revolution of the
cutting devices ; although for some coal this speed might
be increased with advantage. An important feature of
this style of coal cutters is a proper device for withdrawing
the coal dirt or slack from the cut to prevent the knives
from becoing clogged.

In the Room and Pillar Work in use in America, the
coal is generally undercut the entire width of the room to
a depth cqual to the height of the vein. It takes about
nine or ten cuts to accomplish this in a room 30 feet wide.
After the undercut is made from three to four holes are
drilled in the coal, about two-thirds of the height from
the floor, but varying with the condition of the vein.
These holes are filled with powder, and the coal shot
down. After having been blasted down, the coal is
loaded into the mine cars by a set of miners, and the
room is cleaned up for another set of cuts. While the
process of drilling, blasting and loading is going on, the
coal cutter is taken into another room prepared for it,
and there again undercuts the coal the entire length of the
room.

The best part of the coal is generally at the bottom of
the vein, and it is therefore desirable to save as much as
possible.  Tor this reason the ¢ bearing in,” or cut, is
often made in the fireclay underlying the coal, if this
is not too gritty, or in a slate parting in the coal. If the
latter is high up in the vein, the machines can be worked
from the bench. In other words if the coal underlying
the parting is allowed to remain down for a sufficient dis-
tance from the face of the room to allow the machines to
rest on it while making the new cut. When undercutting
in fireclay, care is generally taken to cut partially in the
coal, as the white clay adhering to the latter would
decrease its value in the market. Wherever neither a
suitable parting in the coal nor a fireclay bottom exists,
and it is desirable to get out the largest amount of lump
coal possible (especially in some of the small veins), the
height of the cut has to be made as small as possible 3 it
is, however, not advisable to reduce it below three inches
and a half, as otherwise it may not allow the coal to
tumble over properly when shot down.

CAPACITY.

The amount of work a machine is capable of performing
in a given time can be expressed in tons only when the
thickness of the vein and the amount of impurities in the
shape of partings, bony coal or slate, etc., are known. A
better method of designating the amount of work the coal
cutter is capable of performing in one day is by giving the
number of cuts it can make, or the number of square feet
it can undercut. This daily work, of course, varies some-
what with the nature of the coal, whether the latter is
hard or soft, or contains sulphur or bastard, the width of
the workings, and the territory to be covered by one
machine. The largest record so far made with rotary
coal cutters is said to have been 52 cuts in 10 hours, or
950 square feet undercut. The average work in the same
mine in wide workings is 35 cuts, or 645 square feet, for
narrow and wide workings 30 cuts, or 555 square feet.

When handled by expert men and with not too hard
coal, machines can make about thirty to thirty-five cuts a
day in from nine to ten hours, making it necessary to pre-
pare at least four rooms for each to work in.

With the exception of one type, all the rotary coal
cutters used in America are fastened down in proper posi-
tion at the face of the coal to be undercut. They then
make a cut in the coal to a certain depth and of a width
depending on that of the cutting device. The latter is
then withdrawn, and the whole machine moved sideways
and placed in position to make another cut adjoining the
former. The time consumed in shifting the machines
averages about 125 minutes. To reduce this lost time as
much as possible, it is advisable to undercut as many
square feet as possible with one setting of the machine.
There is, however, no advantage in making the cut deeper
than the vein is high, that is, in a 5-foot vein, the cut
would be 5 feet deep, as otherwise the coal would not
““shoot” down properly and tumble over. If the coal
simply settles down in its former place, it is in a worse
condition for mining than if it had not been undercut.
Neither is it advisable to make the machines longer than
required for the six foot cut, as they would become too
unwieldy. It is necessary to make the cut as wide as
possible, 5o as to reduce the number of times the machine
has to be shifted to cut the coal in a room of a certain
width. The machines used by the Edison General

Electric Company aie capable of making a cut 3 feet 6
inches wide ; machines manufactured by other companies
make cuts varying in width from 3 feet to 3 fect 3 inches.

HANDLING MACHINES,

These coal cutters are generally handled by two men
only, and for this reason it is necessary to reduce the
weight of the machines as much as possible. It must also
be borne in mind that they are not only handled very
roughly, but have to do very hard work, being at times
forced through coal containing small streaks of sulphur,
or other impurities, harder by far than the coal itself.
Should these Torfign substances occur very frequently in
the *“bearing in seam,” that is, in that part of the coal in
which the undercut is.to be made, the reciprocating coal
cutters, of course, would be the proper machines to use.
If, however, only small streaks of sulphur occur, the
rotary coal cutters are generally forced through them.

The main feature of a successful coal cutter is great
strength. To show that this is of far greater importance
than lightness, the record is given of the time required to
shift a three thousand pound machine, 36 seconds being
the average time in six tests to shift the machine from one
position to another. This, of course, is exceptionally
quick, and it is not to he expected that men would be
able to keep it up all day. This machine is probably the
heaviest on the market, the motor alone on it weighing
about 1,700 pounds. It is hardly reasonable to expect
that the machine can be shifted in less than one minute
and a half as average for a day, no matter how light it is
made, and this is being easily accomplished by expert
n;)en with machines having the abnormal weights given
above. .

To convey the machines from room to room they are
mounted on small trucks and hauled by mules or horses
from one place to the other. These trucks are generally
provided with a suitable winch and chain, by means of
which the machines can be readily loaded, The average
time to this is about 2 minutes 25 seconds; the average
time to unload the coal cutter is 2 minutes 35 seconds,
and to get the machine ready for the cut will take 3

minutes. A quick record for this work is one minute 45
seconds to load, 1 minute 30 seconds to unload, 1 minute
26 seconds to set and get ready for the cut. The time
required to move the machine may be estimated as from
40 to 50 seconds for each room between the one cut and
the one to be cut, although it may take all the way
from 10 minutes to an hour before a mule can be
secured for this work. A truck so constructed that it can
be operated by electricity in mines using the latter for
power purposes is therefore very desirable.

RECIPROCATING COAL CUTTERS.

The second style of machine used in America is the
reciprocating coal cutter. As before stated, this machine
is not capable of quite as rapid work as the rotary cutter.
It has, however, some features which make it well
adapted to certain kinds of coal and certain conditions.
It has already been said that when the quantity of sulphur
or similar substances is not too great in the bearing in
seam of the coal, the rotary cutter can be used.

Should sulphur occur in large quantities and in the
shape of what is called ““sulphur balls,” or ‘‘nigger
heads,” it will be necessary to use reciprocating cutters.
Another reason for using the latter machine in preference
to the former in small veins can be found in the following:
In certain districts, the miners are paid for the amount of
lump coal mined. The small sizes of coal which pass
through the screens, having bars from one and one-eighth
to one and one-quarter inches apart, namely, nut, pea
coal and slack, are clear profit to the operator. In these
districts the royalties on the coal are also paid by the
amount of lump coal mimed. Whenever the small grades
of coal, therefore, have a good market, it may be to the
advantage of the operator to get out as much of these
sizes as possible ; and this can be done by means of the
punching or reciprocating cutter. All the coal coming
out of the cut made by the rotary machine is in the form
of fine slack, and is not marketable ; that coming out of
the cut made by the punching machine is generally in the
shape of nut or pea coal. It is also necessary to make
the height of the cut with the latter mdchines higher than
that made by the rotary machine to enable the tool to
enter it and to undercut the coal to the proper depth.

TRANSMITTING POWER.

As the work in the mine
progresses, the distances at
which the coal cutters have
to work from the power
station will increase, and
therefore, quite an extensive
part of the mine has to be
equipped to allow coal cut-
ters to be kept at work con-
tinuously, making it very
important that the devices
used for transmitting power
to-the machines should be
small, flexible and efficient.
A general comparison be-
tween the agents adapted
to this purpose—electricity
and compressed air—need
hardly be given at this day,
as the advantages of elec-
tricity for power purposes
over compressed air and
other agents are now too well known. Nearly all mine
owners who have heretofore used compressed air plants
are seriously contemplating the advisability of changing

. their system, having reached the limit to which their com-

pressed air plant can be used, and recognizing the fact
that the amount of pipe already laid in the mine repre-
sents a cost nearly sufhcient to cover the cost of an entire
electric plant, not including the steam engine and boilers,

SUPERIORITY OF ELECTRICITY.

Outside of its well-known advantages for ordinary
power transmission, the electric system offers some special
features that make it well adapted for use for coal cutting,
It has already been remarked that to avoid letting the
machines stand idle a large territory in the mine has to
be equipped for them, and this necessitates a number of
bends and branches in the ducts, which with a com-
pressed air plant, results in loss of efficiency. This has
no effect on an electric system. It is also a very easy
matter to lay the wires for the latter in such a manner
that they are at all times easy to inspect and repair if in-
terferred with accidentally.

But the main advantages are to be found in the
machines themselves. The electric motor naturally has
a rotary motion, and this removes from the machine, as
experience has proven, the violent vibration met with in
the use of the necessarily high speed reciprocating air
engines. The life of the coal cutter is, therefore, con-
siderably increased, and annoying delays caused by break-
downs, and the frequently necessity of giving the machine
a thorough repair are reduced to a minimum. The work
of the machine men is also greatly reduced, as it is evi-
dent that with a machine subject to violent vibrations it
is difficult to keep firm the braces which hold the machine
in place. The shunt wound electric motor retains a speed
practically constant under the greatest variations in the
load, and more especially has not the tendency to race
which an air engine has when its load is suddenly re-
moved.

In the case of the electric motor, it is very much easier
to reverse the coal cutter without stopping the motor in
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order to withdraw the cutting device after the cut is made,
and also to save the machine or bits from bLreaking if they
suddenly encounter a substance too hard for them to
penetrate.

THE EDISON GENERAL ELECTRIC CO.’S COAL CUTTER.

Of the many different coal cutters in use at present,
those that have so far met with best success are undoubt-
edly those using the cutter bar, that is a shaft revolving

arallel with the coal in a horizontal plane, and having

nives distributed all around the surface, so as to cut a
groove in the coal the entire length of the bar. The type
of coal cutter adopted by the Edison General Elecric
Company has been in use for years, and has been thorough-
ly tested. This machine has the advantage of great
strength, and excels other machines of the same class as
regards the design and the distribution of the material to
give the necessary strength and rigidity. A special feature
of this machine is that the cutter bar revolves in such a
direction that the coal is cut in an upward direction.
This method greatly assists the weight of the machine in
holding it down to the ground, and to a great extent
avoids the necessity of carefully fastening it by means of
braces or jacks. It is evident that if these have to be ap-
plied tightly, the machine is in great danger of being
warped out of shape, unless the floor upon which it rests
is very even. This trouble is often encountered with other
machines, and consequently it has become customary in
using them to level the coal cutter carefully by means of
wedges, before applying the jacks. Such wedges are not
required for the machine used by the Edison Company.

With machines using the cutter bar, the bearings hold-
ing this bar have necessarily to be very short, for other-
wise the ridge of coal left standing in front of them, which
cannot be reached by the cutters, would be too wide and
strong to be readily broken away by the wedge-shaped
front of the bearing.

It has been customary to make these bearings 1}
inches wide, and to transmit the power to the cutter bar
direct by means of a chain. In this manner the cutter
bar has not only to withstand the strain due to the resis-
tance of the coal being cut, but also that of the chain
itself, which, when 15 horse-power are transmitted to the
cutter bar, amounts to 3,600 pounds.

The Edison Company has adopted a countershaft be-
hind the cutter bar, to which the power is transmitted
direct from the motor by means of four chains. This
countershaft has bearings 6 inches long, and strong
enough to withstand any strain the chains may exert on
them. To transmit the power from the countershaft to
the cutter bar, gears are used with peculiarly shaped teeth,
which prevent the coal dust from settling between them.
The only strain on the cutter bar of the Edison Company’s
machine is due to the resistance of the coal. The superi-
ority of this construction to that used by the other
machines is evident, when it is considered that the bar is
very much weakened by the number of holes driiled into
it to receive the cutting tools and the set screws required
to hold them. The cutter bar is already about as strong
as it can well be made. Any increase in diameter would
also increase the height of the cut, which already is 4%
to § inches high.

There are other advantages in the design of the machine

used by the Edison Company which make it adapted to .
withstand the rough usage to which it is subjected in

mines, better than any other machine using a cutter bar.
Among them can be named, simplicity in design of the
feeding devices, and the use of rollers for the sliding
frame, which reduce to a minimum the friction between
it and the stationary bed, and decreases the danger of
binding between the two.

POWER REQUIRED.

To determine the amount of power required for coal
cutters, a number of tests were recently made with
machines at work in coal of varying degrees of hardness.
These tests have shown that a 15 horse power motor is
sufficient for the purpose. In some places the power re-
quired exceeded this amount, but as the machines only
ran off and on, having their full head on for about four
minutes at a time, a motor having the above-named
capacity was found to be sufficient; and a careful ex-
amination of the condition of the armature and magnet of
the machine showed them to be perfectly cool.

The motor used for the Edison General Electric Co.’s
coal cutter is capable of giving 15 horse-power when doing
steady work. When running off and on only, as would
be the case when used with coal cutters, it is capable of
giving by far larger power. This motor is especially well
adapted to the work it has performed ; it runs entirely
without sparking and has all its vital parts well protected.
The insulation of the machine has been given especial
attention, and in this respect the Edison Company has
been greatly aided by its experience with the large number
of its motors now run:ing in mines and upon street cars.

The Edison Company builds rcal cutters capable of
making a cut 4 feet, § fect and 6 fect deep, by 3% feet
wide.

All coal cutters are provided with a suitable trusk, by
means of which they can readily be moved from place to
place. The devices on the truck toload and unload the
machines are very simple and efficient, and each machine
is supplied with a cable 150 feet in length, and provided
with suitable devices to enable it to be readily attached to
the main wires and detached from them.

COST OF EQUIPMENT.

The average cost of equipping a mine with the electric
plant necessary for mining 400 tons per day in a 5-foot
vein of bit coal (the plant being operated 20 hours per
day) would be about $9,500. This does not include
steam engine, boilers and building.

Modern Explosives: Their Inflammation and Com-
parative Power.

Lieutenant Willoughby Walke has communicated
to the Journal of the American Chemical Society an im-
portant paper on the comparative power of the modern
explosives most generally in use. The points of inflam-
mation of these had already been determined by the
experiments of Mr. C. E. Munroe, who for that purpose
had used a thin copper cartridge placed in a thin bath or
paraffin infusion. The initial temperature was taken, the
bath was afterwards rapidly heated till the explosive
caught fire, and then the temperature was noted again by
a thermometer. These figures were as follows :—

Points of
Nature of explosives. inflammation.
Degrees.
Compressed guncotton................ 186—201
Guncotton dried in the air (results of
several trials).......... ........... 137—189
Pyroxyle dried in the air (results of several
trials). ........... ... . ..., e 186—199
Hydro-nitro-cellulose ................ 201—213
Nuro-glycerine ...... ................ 203—205
Kieselguhr dynamite, No. 1............ 197—200
Explosive gelatine.................... 203—209
Campbhorated explosive gelatine........ 174—182
Fulminate of mercury................. 175—181
Gunpowder................ ...l 278—287
Hill picrate powder.................. 273—290
Forcite, No. I....................... 184—200
Emmensite, No. 1.................... 167—184
“ No.2..ooooviiviiiinna. 165—177
“ No.3.eeiiivnenn.. ... 205—2I7

In order to determine the comparative power of these
explosives, Lieutenant Walke used a Quinan apparatus
which is on the principle of compression of small leaden
cylinders subjected to the direct action of the explosive.
The results obtained permit of the various explosives being
classified in the following order, in representing by 100
the power of nitro-glycerine :—

Compression Rela-

Nature of explosive. of cylinder tive
in inches. power.

Explosive gelatine (Vouge process) 0°585 .. 106°1
Hellhoffite........... g . P ...... o‘?S? . 106" 1;
Nitro-glycerine (old)............ 0°551 .. 100°00
Smokeless powdcr (Nobel). . ... . 0'509 .. 9238
Nitro-glycerine (fresh).......... 0509 .. 9238
Explosive glycerine.. ........... 0°490 .. 86°93
Guncotton, 1889............... 0'458 .. 8312
Guncotton, 185, .. ........... 0°458 8312
French nitro-glycerine. .....,... 0°451 8185
Laboratory guncotton. . ... ...... 0'448 .. 81'31
No. 1 dynamite ..... .......... 0448 .. 81°31
Trauzl dynamite. ............. 0°437 79°31
Emmensite...... ...... ...... 0°429 77°86
Oxonite ........... ......... 0°383 69°51
Tonite....... ...oovveiininnn. 0°376 6824
Bellite.................. ..... 0362 65°70
Atlaspowder.................. 0°333 .. 60743
Ammoniac dynamite............ 0°332 6025
Volney powder, No. 1.......... 0332 60°25
€ “ No.2.......... 0294 .. 5318
Melinite .. .......... ......... 0280 .. 50°'82
Fulminate of silver....... ..... 0°277 .. 50°27
“ mercury...... .... 0°275 .. 49°41

From this table it will be seen that nitro-glycerine explo-
sives are the most powerful yet manufactured. What is
rather astonishing is the low position of melinite, which
was long regarded as one of the most powerful explosives,
possessing nearly the qualities of nitro-glycerine without
its inconveniences.
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The Establishment of the Manufacture of Iron
and Steel in Australia.—For some time past attention
has been directed towards the establishment of the manu-
facture of iron and steel in Australia. This has been
specially noticeable in New South Wales, which is the
only Australian colony that contains, so far as is at
present known, materials in workable quantities for iron
and steel working, and there they are undeveloped. We
learn that a syndicate is now heing privately formed in
England with a view of thoroughly investigating and
proving the deposits of minerals in New South Wales,
which have already to some extent been examined and
very favorably reported upon, and if it is found that the
quantity and quality are satisfactory then a definite com-
pany, with limited liability, will be formed for the pur-
pose of opening out the mines and erecting furnaces and
mills on the most modern and improved type for the

.manufacture of steel and iron for the supp}; of the
colonies of Australasia and other available markets, in-
cluding China, Japan, Straits Settlements, &c. From
what is already known as to the extent and quality of the
deposits of iron ore, coal, &c., it is calculated that hema-
tite pig iron, suitable for conversion into steel, can be
made at 40s. per ton, and the cost of making steel rails
is estimated at gos. per ton, whereas the average cost of
imported steel rails delivered at Sydney over the past
twelve years has been £6 9s. 4d. per ton, or nearly £2
per ton more.  If iron and steel works are established in
New South Wales the railway commissioners have agreed
to charge special terms for the carriage of raw materials
to, and manufactured goods from, the works, very con-
siderably under those now paid by the public, and the
authorities are promising every facility for the establish-
ment of works in the colony.

Patent Magnetic Separator.—Christy and Carter’s
Magnetic Separator is a useful machine designed for the
separation of pieces of iron, such as nuts, bolts, horse
shoes, &c., from bones or other non-magnetic substances
which have to be ground. Itis well known that iron, if
allowed to pass through the disintegrator or other grinding
machine, is very destructive to the machine and detri-
mental to some materials ground. The magnetic method
employed for separating the iron from the substance for
grinding is as follows : —The substance is, by means of a
shaking hopper, made to pass in a continuous stream over
a cylindrical barrel studded with a number of powerful
electro-magnets set radially on a central core or yoke of
cast iron, the outer ends being alternately north and south
poles. The magnets are wound with insulated copper
wires, through which the electric current passes—this cur-
sent being controlled by means of the commutator at the
end of the barrel in such a manner that all magnets on the
descending half are active, while the ascending onesare

assive. As the material is shaken down the inclined *

opper, the iron, being heavier, gravitates to the under
side of the bones, and, therefore, falls dircctly on to the
megnets and clings to them, the bones or other material
falling off at the side, while the iron is carried round and
deposited in a receptacle underneath the machine. Sev-
eral modified designs are made to suit various purposes.
The small amount *of current required can be produced
either by a small dynamo, or, if the factory is electrically
lighted, the lighting current can be used.

New Engine Governor.— A new type of engine
governor, the construction of which presents some features
of interest, is being introduced by Messrs. Schaffer and
Budenburg, of Manchester. This appliance takes the
form of an automatic expansion regulator, and is of the
nature of an inertia governor, being actuated from the
slide valve spindle, and the driving strap being thus dis-
Eensed with. The governor valve spindle carries a rotary

alance wheel or pendulum, which 1s connected by means
of a spring with the slide valverod. Owing to the action
of the inertia of the balance wheel upon the spring, the
movement of the governor equilibrium valve is increased
or reduced as the speed of the engine is increased or de-
creased, and in consequence an earlier or a later cut-off
is effected and the speed of the engine regulated. So
long as the speed of the engine is sufficiently slow to
enable the spring to overcome the inertia of the weight,
the valve is fully opened. If the speed is very great, the
balance wheel would be practically stationery, and the
valve would remain closed, the spring alone being actu-
ated by the eccentric rod. Between these extreme limits,
there is a certain speed at which the valve would open to
the normal extent, and this speed would depend upon the
weight of the balance wheel and the strength of the
spring, the governor regulating the engine to this par-
ticular speed.

An Electrical Safety Apparatus for Cages.—In a
paper read before the Federated Institute of Mining
Engineers, Mr. Yates said that although great advances
had been made in recent years in nearly every branch of
mine engineering, we were no better off to-day for a re-
liable safety cage than we were 20 years ago. Engineers
had either been unable to devise a good safety apparatus,
or they had not given that attention to the matter which
it deserved. The numerous accidents which have taken
place in recent years must convince the most sceptical as
to the desirability of safety cages. All were well aware
that many of these so-called safety cages had been
brought forward from time to time, but had not found
much favour in this country, although on the continent
they were very generally applied.  That the safety cages
which have so far been put before the public have not
been an unqualified success is due to the fact that they
rely upon springs to set the apparatus in action, and that
something more than the mere breaking of the rope is
requisite to let these springs act. The fracture of the rope
is not in itself sufficient to actuate the apparatus—many of
them require a release of tension or compression, whilst
others depend upon the cage attaining a certain velocity.
Experience has shown that an apparatus which acts in-
directly, through the medium of a spring or otherwise, is
not to be relied upon. ‘¥hat is wanted is an apparatus
which will require nothing more to bring it into action
than the breaking of the rope, and which will be entitely
independent of everything but this. For some time past
he had been at work on this matter, and the result of his
labour has been the invention of an apparatus which ap-
pears to promise perfect safety in case of breakage of
rope. The rope was. to all intents and purposes, the
ordinary hauling rope, except that it had two insulated
copper wires in the hemp core. It differed from the
ordinary winding rope in no other respect, and thus so far
as winding was concerned, it was practically the ordinary
rope. That such a rope could be made, and would
transmit a current of electricity in a satisfactory manner,
was beyond doubt, for a similar rope. was now in use with
Armstrong’s Electrical Signalling Apparatus—an appar-
atus for signalling between the engine house and the eage
whilst in motion.  The cost of applying and maintaining
such an apparatus would be trifling, and he must czall their
attention to the fact that the apparatus combines in itself
all the qualities that a safety cage should possess, and it
would therefore appear that the miners had at last within
their reach a perfectly reliable safety apparatus, which
would make those terrible accidents caused by thke break-
age of ropes a thing of the past.

The Chairman said as this was the first time this
apparatus had been brought hefore the public they were
not in a position to judge of its merits until an active trial
had taken place.
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Iron and Steel.

Montreal, June 24th, 1891. — The speculation which
disturbed the cowse of the Bratsh sron market during the
month of May has now subssded, and prices have reached
amore normal point,  The tast quotation from Glasgow
for Scoteh Warrants was 47°S, tat this s still an exe
tremely high figure m view of the present condition of the
market.  Piivate advices from Glasgow state that the
Londor syndieate have sull the bulh of Scotch Warrants
under thetr control, and listle or nothing is being done b
outsiders in point of speculation.  Sooner or later this
syndicate will have to unload on the market and unless
something happens in the meantime, it 15 expected that
lower figures will prevail,  Makers' prices for shipping
brands are almost identical with those current a l)'«:ar ago,
but they are otill oo high to compete successfully with
Awerican iron in Western Canadian markets. The reason
of the present high prices is to be found in the price of
fuel wlhich in Scotland is altogether too high. It is
doubtful whether those iron masters who are also coal
masters and own the collicries which supply their furnaces,
would not be better oft if they were to close down their
furnaces and sell the coal alone.  “This would certainly be
a shortsighted policy, hut it would be more profitable for
them in the meantime.  If the Scotch makers wish to re-
tain their hold on the Canadian market it must be at

rices from Sf- to 10/- loner than they are at present, and
1t is to be hoped that they will see it to their interest to
to meet American competition,

A considerable quantity, however, of Scotch iron,
especially of the lower grades, has been placed for summer
delivery at prices ranging from $21 to $22 fur No. 1 irons
down 16 $19 or $20 fur the lower grades. The quantity
arriving is not very large, as business this season s much
simaHer than during the past two or three years.

On the Amcrican side we learn that business is very
pood, tmt prices are extremely closely cut, and many of
the jarge furnaces have enonmous stochs on hand. 1t s
doubtful if pig iron was ever made at lower prices than it
Aow costs to make it in the United States. It is even
ower than the Scotch iron can be produced at, and it sva
question whether this wonderful development of the 1ren
trade in the United States could ever have been hrougiit
about had it not been fostered for many years by a pro-
tective policy, until it was in a position o hold its own
against outside commpetition as it iv at preseat. The same
argunent must certainly apply 1o Canada, especially 10
that brauch of it concerned with manufacture of charcoal
pigiron.  This is a business |»gcu|i:uly (':m:\_di:}ll. owing
to the plentiful supply of fucl in close prozimity to the
iron depenits, and both at a very short distance from the
chicf centres of consumption,  The present ventures in
the direction of the manufacture of charcoaliron are being
carcfully watched, and we do not doubt that before very
long they will be alile to halil their own against American
brands, ~ A Yittle time, hov over, must be allowed for the
growth of this industry, and in the mantine it is due to
those who have ventured their capital that the present
protective poticy should he sustained for some time to
come,

Ver litthe mow ean be sand in reference to the finished
iron trade.  Dars, shedts, houps and other classes of
manufaciased i contie wchatigad and business 1

fairly goul.

Lugot copper i now much firmer than it has been for a
little tine past, and the lowest igure of toaday is 14 cents
against 1302 cis. a fow weeks ago.

Tin plates contitue fairly fiua i view of the shutting
down of so maay of the works in Sceuth Wales.  The
attempt o force the manufacturers to keep these works
going is ant likely to be successful, especially as present
prices cannot he very ramuncrative.

london, Junc 26, 1891. - The general position of the
market is decidedly uncat.in theugh no material change
hias oecurred. The **squeeze ™ in warrants scems about
over, and values will, it is supeposed, before tong drop to
their proper level. At present they are very irregular,
and their exact position is hard to define. Very littde has
Tcen done in warrants, the ** bear ™ account having been
reduced to small dimensions.  There is some cutiosity to
ohserve how the “bLulls™ will ““get out”™ of their
warrants, and also as to whether the ascendancy of Glas-
row has Leen really hrohen by fate occurrences. Connalk
stuchs at Glasgow are increasing slowly, while shipments
are small, and the importations of Cleveland ’pxg iron into
Scatland on a farge scale.  Insame of the fimished iron
dejer ments there is rather more work in hand, and the
engineers ate pretty well cogaged, but, as a whole, the
ontloak 1s sset very hrilliant,

Scotch Pig Iron Warrant Market.—Following is
our ustal table of statistics :—
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markable strength, bLoth in Europe Zand the Unitud
Seatland, States.  The exports from the latter country have been
, 1891, 1890, 1889, 1888. 1887 | very hicavy, to fill the large demand, especially for lower
Pree Seotch wamnt iz 38 s | grades.  Hadly any casting copper is now being offerud
Furmaces in biast in Scotland, '8 X s n lllé Am’cgricau m.;r!ccl, what little thcrclns ‘bnln]gmg ll:l
une R 66 8 2 ? 78 | cts. @ 12}% cls.  Arizona copper is not obtainable at a
Quontity of iron in public 7 102 1676 88305 | 28 better ()riccs are to be had lin Europe, and the whoi
s;.;,;‘,‘,f’.::;; of Scotch pig iron $13554 753507 1037353 991670 5308 output for some months ahead is contracted for,  Lake
for weeh ending Junc 6. 5395 9466 62,7 10738 6531

Do, since beginning of year . 182640 174318 172407
Middlesbro’ wron_imported at

Grangemouth, week end.

104523 202131

ing June6 ..., .. 746t 2190 3680 4026 7195
Do. since beginning of year.. 160165  $7304 154503 153954 158967
Cleveland,

Price of Middlesbro® No. 3

warmnts on June ?. 399 stz 3l 3tly 3o
Furnaces in blast in Middles. 2

bro” district.. ..ioie... 103 104 94 94
Quantity of iron in public

NOTESY . Lol ceriieens 220586 100524 223282 291742 336504
Shipments of pig iron from

Middlesbro™ for week cud- R

ing Juncbeiocoiveei..n 20775 20088 18354 22460 18384

Do. <ince berinning of year.. 368260 353867 435703 438711 350484

West Cumberland and North Lancashire.

Pricc of lematite M/Now.

WAFFAMS.e voscnesaesces 4970  SOf234
Furnaces in blast in W, Cum.

berland and N. Lanca.

shirc.. . ..
Quantity of iron in  pullic

sorestes . coeuieiiees o0 339718 302185 41573 437422 3237418
Shipment of hematiteivon for

week ending June 6..... 8340 9025 $B3S 12327 13691
Do. since beginning of year.. 200230 242830 235960 203378 234516

* Connal< & N, E. Rly. Co's,
t Workington, Maryport, and Barrow,

New Vork, June 26th, 1891.—The number of furn.
aces in blaston June 1st was 238, with a weckly capacity
of 146,782 tons, as compared with 227 with a capacity of
113,390 tons on May 1st.  The increase is due to the
settlement of the coke strike and the blowing in of a
uumber of furnaces in the Shenango and Mahoning Valleys,
which had been idle since February,  The iron market
has heen quict, not to say dull, with hardly any change
for the 1ast two or three weeks,  This state of affairs is
in the ordinary course of cvents, however, as it is the
season of suspension of operation at many of the rolling
It is the general opinion that business will con.
tinue dull at all events until August, and no material
improvement is likely to happen befure September, when,
if the crops fulfill their present promise, a season of ac-
tivity may be looked for.  There has been no change to
speak of in prices, but the opinion_scems 10 prevail, in
suine quarters at least, that values will decline somewhat
before a more active period of trade. . The general dis-
position on the part of buyers to hold off corroborates
this. At all events there is no eapectation of a rise in
prices in the neat two months.  In the local iron market
although no great adiivity was looked for with the termi.
nation of the strike of the foundsymen, yet a little stronger
demand was anticipated than has as yet waterialized.
Dealers agree that business is practically as quiet as it
was last week, and the general impression is that no
change will occur before Avgust.  The small aumber of
orders that are being placed are strictly of hand-to-niouth
character, buyers filling i amediate wants only.  They
think apparently that there will be no difiiculty ‘in secur-
ing iron when they need it, and at the present moment it
ducs not scem that they are far from right.  Prices are
firm a1 Northern No. 1 X, $17 @ $18; No.2 X, $16 @
$17; Southern, No. 1 X, $17 @ 3185 No. 2 X, $16 @
$17.  In spiegeleisen and ferro.-mangancse the market is
decidedly flat.  There scems 1o e no demand for these
materials, and we hear of no transactions outside of job
lnts.  Very little ferro-mangancse is being imported at
present, and the market is cvidently in for the general
midsummer dullness.  Quotations are, nominally, spiegel-
cisen, 209, $27.50 @ $28.50; fcrro-mangancse, So¥,
$64.50 @ $65.50.

Cleveland, O., June 25, 189r.—The situation of
affairs a1 present is such that althongh there are signs of
an impending change, no one scems able to decide
whether it will be for the better or worse,  Perhaps the
majority take the foriner vicw, although not a few hold to
the opinion that the look out is but a dark one.  Some
ore men are making large sacrifice sales in order to keep
their trade, whilst others arc holding off for the better
prices they anticipate before very long.  The pig iron
market, although void of improvemeat in the way of
better quotations, is quite firm, and the quantity of iron
for salc for fiture delivery is getting scarcer from day to
day, which is a very good sign. T%\c inquiries for iton of
all makes is rather lively, and at this rate the chances are
wmore than good for a stiffening in the price,

Co

. Copper.—The market hias been decidedly firm for some
time past; within the past ten days it has exhibited re-
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copper is still rpxocumblc in ingots ea-store New York, at
13 cts., but first hands are fiem and ask 13% cts. for
future delivery, though no contracts have yet been made
on this basis, The Anaconda mine is still shut down and
this is now telling heavily on the supplies. Manufacturers
are well stocked with orders, but the demand for electrical
purposes is not as great as it might be.

English statistics in spite of the heavy receipts show a
decrease of 400 tons for the first half of June. The de-
mand both in England aud on the continent has been very
heavy, both for electrical and general purposes and has
stca(f;ly reduced stocks, while at the same time prices
have risen, G. M. B. copper being more than 44 higher
than our quotations last month, being now worth about
£356 25. 6d. @ £56 5. for spot and £56 125, 6d. @
$56 15s. for three months. We quote English tough,

58@L38 10s.; best selected, £59@459 10s.; strong
sheets, £66@£67; Indian sheets,” £62@£63; yellow
wetal sheets, 53{d.@6d.

Lead.—The higher prices thm have obiained in the
American market had the effect of bLringing out more
scllers and  checking buying to some extent.  Con-
sequently of late there has Leen very little doing, prices
bemy steadily maintained atabout 4.40 cts.@4.45cts. with
some shading of these prices in some instances to eflect
sales. S$t. Louis and Chicago both report a very moderate
amount of business at nominally unchanged values, bt
scllers are having some difficulty in maintaining thew, In
London Spanish lead is quoted at £12 155, and English
at £13.

Nickel.—There has been an active demand for niched
of late, but hardly any spot is to be had.  The imponts
from Europe into the United States have been very light
and the prices are firm and rather higher, 70ct5.@735¢
according to quality and brand.

—— P,

Speculation in Iron Warrants and its Influence on
Legitimate Trade.

(Colliery Guardian).

The promoters of the Pig Iron Warrmants Bill could no
have or desire more conclusive testimony to the value of
and nccessity for their measure than the state of the
warrant market during the last two montas. It has been
the sport incontrovestibly of gamblers, pure and simple,
who have not a fraction of real interest in the trade itsdf,
and legitimate business has practically been suspended,
for it could not be expected that regular buyers would
operate when such a wild, uncertain condition of affaiss
prevailed.  In the face of this it is difficult to believe that
there should be any orposition to a genuine attempt to
restrict or regulate what, it must be conceded, is an
unmitigated cvil, and has worked incalculable injury 1o
the industry at large. The truc interests of the trade
would be infinitely Detter pronwvted if, by legislation o
any other mncans, such organisations as the London aml
Glasgow iron “‘zings”™ were abolished, for it is nothing
short of a grave scandal that the regulation of prices
should be taken altogether out of the hands of the pro-
ducer and consumer, who have a vital interest in them,
and given to people who have nothing at all to do with
the produc.’n, distribution, or consumption of the iren.
The ordinary supply of and demand for iron have littlc to
do with the determination of the*value of pig iron when
the gambling fraternity step in.  The speculation has
undoubtedly intensified the depression which was in pro-
gress when it st in so fiercely, and the legitimate traders
who have reaped any good ont of the business of the Lat
two months have been few indeed.  The pamlysis of
legitimate trade has 1old very keenly upon many branches
of the iron and steel industrics besides the pigiron depan.
ment, and we hear of works heing closed in many pais
of the country through lack of orders.

Any in;ptovcmcnl in the iron trade must naturally begin
with the finished depariments, and extend to the pige iton
branch ; it is out of the question that it should comnicnce
with the raw material.  But the antificiality of the coure
of the market during the last_two months will be reo-
nised when we state that pig iron warrant prices have
gone up 20 per cent. or more, when the legitiwate
demand for and consumption of pig iron were actually
declining, and when business in the finished iron and
stecl trades was falling off.  The present situation has
been brought about in this wise.  When the Scotch blau.

furnacemen’s strike, which lasted from October to March,
was cnded by the men abandoning their cliam for et
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pay for Sunday work and accepting 20 per cent, reduction
of wages, the Scotch pig iron makers began to blow in
their furnaces.  Naturally the Glasgow ** bears ” inferred
that an increased production of pig iron coming with a
decreased consumption of it would lead to lower prices,
and they commenced to sell very heavily, at the current
wates, warrants which they had not got, and which they
put_off buying while they forced prices down,  They
wade a determined onslaught upon these, and without
doubt depressed the quotations for warrants much more
than the actual state of the trade really justified.  They
neglected buying to cover their sales until there appeared
no chance of running down the value of warrants and
further.  But here they were finely caught, for when the
time came for them to deliver the fron they had sold, and
when it was absolutely necessary that they should buy
without more delay, they found they could not get the
won they nceded.  When they were recklessly selling,
the London ““ bulls,” who are reputed to be very wealthy
mdividuals, bought up large quantitics of Scotch warrants,
and when the Scotch ““bears ™ were competled to buy
they had 1o pay pretty ncaﬂ( whatever price the London
aperators chose 1o ask, for these latter were undoulnedly
the masters of the situation.  They have made the
“Dhears” smart more severely than they have for years
past.  Very heavy losses among them have been the con-
sequence 3 in fact, it is contended that Ly the late deals
the Glasgow people have dropped over a quarter of a
million sterling, and some failures amonys the speculators
have followed, with others in prospect. The estalish-

EBEN B. OLCOTT,

CONSULTING MINING ENGINEER.
18 BROADWAY, - - NEW YORK.
Cable Address: Kramolena.

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

Will act as permanent or special advising
engincer of mining companies.

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

ment of the London iron market has thus proved mort
detrimental to the operations of the Glasgow *“bears”
than the latter ever expected it would ; it has prevented
them having it all their own way in the matter of regulat.
ing prices, as they had been accustomed to have.  These
London operators appear to have got the measuze of the
Scotch “bears,” and know just how much they can be
“squeceed ;7 they therefore do not force up prices as
high as they might, because, if they did, the **bulls”
maght themselves be losers, for while they might get the
heavy differences ot of z few of the sounider ** Iears,™
they would drive the weaker fraternity into the bank.
raptcy courts, and secure nothing from them, for debts of
ths Kind are not recoverable at law.  The “bears” had
their inmings till the first week in April, the 6th being the
day of the minimum prices, when Scotch pig iron warrants
were down at gas. 2%d., hoematite at 46s. 7d., and
Middlesbyough at 37s. 7%d. Then it was that the
“hulls ™ found that their opportunity had come, and since
that day they have sold Scotch warrants at 54s. 3d. cash,
hematite at 535 od. and Middlesbrough at 42s. gd.--ad-
vances of 125, 0%4d., 7. 2d. and §s. 1%, respectively.

NORTH-WEST MOUNTED POLIGE

RECRUITS.
PPLICANTS must be between the ages of
Twenty-two and Forty, active, able-bodiced
men of thoroughly sound constitution, and must pro-
duce centificates of exemplary character and sobricty.

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

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

The term of engagement is five years.

The rates of pay are as follows :—

StaffeSergeants. oo coeaaen $1.00 to $1.30 per day.
Othier Non-Com. Officers.. 8sc.to 1.00 do

Service  Good cone

pay.  dust poy. Total,
1st year's service. . 50c. goc. per day.
2nd do .. 50% §c.  35G do
3rd do .. 50c. toc. 6oc. do
4th do s0¢. isc. 6s5c.  do
Sth do 50¢. 20¢.  yOcC. do

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

Members of the force are supplied with free 1ations, a
free kit on joining, and periodical issues during the term of
service.

Apvlicants may be engaged at the Immigration office,
Winnipeg, Manitoba; or at the teadquarters of the
Force Regina N W, T,

The Position of Copper.

The statistical position of copper appears to be so
strong—on paper at all events—that the rise in values is
not at all surprising,  Were we positive that the published
statistics include all the copper on hand the position
would be clearer and might be stronger.  As a matter of
fact it is not shown in a definite form that the remnants of
the stock of the late French syndicate and its allies are
included, consequently the market is being influenced in
an upward direction, while the very important question of
the syndicate stock is cither overlooked or left out of ac-
count as being of no moment.  Taking the figures as they
stand, however, it is undeniable that they n\:\%«: what the
Americans term “‘a good showing® for higher prices.
Deliveries scem to be in excess of the current supplics,
and stocks (always presuming that these oo inclnde the
French ring’s remmants) are lower than for some years

past.  The following Fgures, taken from Merton & Co.’s
returns, establish these points conclusively :—
Suppli fant Price of
- pplis. | Deliveries.| Stocks. 6 M. B.
1891— Tons. | Tons Tons. | 4 5. de
May.. .....] 9,672 11,380} 57,808 {55 5 o
April.......| 12,227 | 11,264, 50,316 | 51 12 6
March......} 9,283 9,062] 55,353]53 2 6
February....] 7,305 | 8,670} 59,031 | 52 15 ©
January ....] 7,494 | 12,2064 | 60,596 | 52 12 6
1890—
December ..| 11,807 | 11,881 | 65,366 | 52 10 o
November...! 8,445 [ 11,2301 65440 )55 7 6
October.....} §,52 10,206 | 65,225 { § 7 6
September . .| 10,187 | 10,290 | 69,006 | 59 10 ©
August .....| 9,393 | 11,067 { 69,9591 60 5 o
July..ooale 11,470 { 11,430 | 72,533 157 © ©
June... ... 9,233 | 18,781 | 72,498 { 38 10 ©
Totals ....] 114,832 | 139,075 ....
1889—
May 3......0 ... eees 117,920 41 O O
188S--
Juneso...op ... 72,2431 70 0 o

It should be noted that the Chili chaiters for the month
of May are estimated at Soo tons.  This may or may not
be near the truth- <psobably it is a close approximation to
the actual facts—but it must not be overlooked that the
charters from Chili average over 2,000 tons monthly, and

THE CANADIAN RAND DRILL COMPANY,
SEETEREBROORK E., QUIE..

HE ABOVE CUT (lllustrates our D'Jl_’l.EX AR _OOMPRESSOB, which in the United StatesThas become
: the Standard Machine for permanent plants where economy of fuel is sought.

We also build Straight Linc Compressors—the best of thelr class—for Contractors’ use and for Explo-
ration work where low first cost and semi-portability outweigh consilerations of economy of facl.

All our Compressors are now fitted with our positive-motion Air-Val
that has ever -been made over the old Spring Valves
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ves, the only reallimprovement
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in Aprit reached as high as 3,650 tons.  The shortage in
May, therefore, may be expected to be made up in june
or July, despite the disturbance of the Chilian mining in-
dustries caused by thecivil war in that country,  But the
leading reliance of those who loak for a further rise in
prices is upon the cessationof production at the Anacunda
miue in the United States.  Probably they will be some-
what less sanguine of the future if it proves to be true that
the Anaconda may start up again this month or in July,
sa 3000 as its new electrolytic plant is in working order,
The restarting of that great mine would necessarily add
to the available supplies.  Meantime it is noticeable that
exports of copper from the United States have been ex-
crceedingly heavy since the beginning of 1891, In the
first four months of the year they amounted to 19,871
tons of fine copper (about half in inget, bar, &c., and the
ather half in matte) or equal to about 8o per cent. of the
total exports of *$go,  This would seem to show that the
prices lately prevalent suit the American producers, hence

SUDBURY NICKEL LANDS

FOR SALE
A FIRST-CLASS INVESTMENT.

Several very valuable locations contain-
ing rich deposits of Nickel and Copper
Ore, situate in the Townships of
Moncrieff and Craig, in the Sudbury
Mining District, Province of Ontario.

Mr. J. R. Gordon, C.E, who spent most
of the secason of 1890 investigating tlie
nickel deposits in the vicinity of Straight
Lake, o station on the main line of the
Canadian Pacific Railway, about 47 miles
west of Sudbury, reports very favorably
of these properties. The deposits extend
from about one mile north-east of the rail-
way to about four miles southwest. Where
the lode crosses the track in the Township
of Moncrieft; the vein or deposit of nickel is
uearly 20 feet wide. The vein varies in
width from 10 to 20 feet, but in pluces is
over 30 feet widd. At the western termi-
nus of the lode in the Township of Craig,
which is immediately west of the Town-
ship of Moncrieff, the width increases.

The Huronian rocks have been traced by
Dr. Robert Bell, of the Geological Survey
of Canada, for a distance of some three
miles west of the Spanish River, and to
South and West are gneiss formations.

In his paper published in the bulletin of
the Geological Society of America, Dr. Bell
deseribes this distriet “The Geneva Lake
Qutlier.”

bef'hl:%s,b’l-‘.:gem gegorts, and full particulars may
J. M. CLARK,
27 Wellington Street East, Toronto.
oRr
W. A. CLARK,

Agent Dominion Express Co.,, Ottawa.

e —— e

it is only fair to infer that the higher prices will stimulate
the output even more than heretofore.  That effeet will
follaw, indeed, all ov o1 the world, and in due course wil
be likely to defeat tae vbjects of those who are said to
have once more taken in hand “ copper fur a mise.” No
definite information on his point is available, but it is
alleged thatthe new movement is being promoted from
Paris, and that it has for its main object the pushing up of
Rio Tinto shares. It is even stated that M. Secrétan is
one of the leaders of the movement,  On the vther hand,
it is asserted that the copper ** bulls ** are located in Lon.
don, and arc identical with those who have cffected the
upward move in Scotch pig iron warrants. From a legiti-
mate trade staudpoint 1t s a0t very material who the
speculators may be.  If they attempt to go too fast or too
far they will inevitably bring about their own destruction.
They may succeed in manipulating values for a time, but
if they push prices beyend, say 6o/, a ton, they will at one
and the same time diminish consumption and promote
production all over the world, = Zrosnongrer.

FOR SALE.

The following first-class Phosphate lunds
in Templeton, P.Q:

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

South: “ 16G,10th « 100
“ 11,12th « 215 ~«
“ 12,12th <« 190 «
South pt. « 13,12th « 350 «
North « *« 21,12th « 147 «
“ 11, 13h « 161 «
“ 12, 13th « 182 «
“ 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 cluse 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 Williamm Dawson, LL.D., FRS,
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. A. T. Paterson,
Bpx 2002, Montreal.

Sand-Moulding Machine.—An illustration is given
in Industries of a sand-moulding machine,  The pattern
is formed or fitted on the upper and lower side of a plate
which swings and slides on one of the pillars.  The mould
is formed in sand contained in two flasks, one alove, the
other below the pattern plate,  The base of the machine
carries two hydraulic rams, one inside the other.  ‘The
plate on the outer ram head serves to lift the Loxes and
to compress the sand, while the inner ram ¢jects the
moukl from the flask.  Inoperation the pattern plate s
swung clear, the lower boa is filled and the plate is swung
back.,” The upper box is then lowered on to it and filled
with sand.  The boxes and plate are then lifted up to the
top of the machine, where the sand is compressed against
the top plate.  The boxes are then dropped and separ-
ated, the pattern is swung out, and the boxes are again
brought together, so that the inner ram may expel the
mould.

JUDICIAL SALE

OF A

MINERAL LOCATION in the District of Thuuder Bay,
Ontario, Canada.

Pursuant to_the order of the Chancery Division of the
High Court of Justice for Ontario, there will be sold by
public auction with the approbation of the Master in
Ordinary, by Wm. H. Hewson, Auctioneer, at the
Northern Hotel in the Town of Port Arthur, on Monday,
the 6th day of July, 1891, at 12 o’clock, noon, the fol-
lowing lands and premiises : The Mineral Location known
as Block “A" on Current River, in the Township of
Mclntyre in the said district of Thunder Bay, containing
by admeasurcment 400 acres more or less,

The above property is situated on Thunder Bay, at the
head of Lake Superior, and is withinthree miles of the
Town of Port Arthur.

There is water power on the property, the Current
River running through the centre of the lot,

i For further particulars and terms of sale apply to,

BRUCE, BURTON & BRUGCE,

Barristers,

May 16th, 1891. Hamilton, Ont.

ONEY ORDERS may be ohtained at ary
Moncy 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 gencrally.
On Monecy Orders payable within Canada, the
commission is as follows :

If not exceeding $4 ..o.oviieinian.. 2c.
Over $4, not exceeding $10........... 3c.
10, ¢ o 20 00ennn. 10c.
¢ 20, ¢ “ 40iccccnna, ~0c.
“ 40, ¢ “ 60iiienenn. 30¢
o , “  80...i.een... 40c.
“ 8o, * LA (- < T 30¢.
On Moncy Orders payable abroad the commission is:

If not exceeding $710.ec v vevenenne... 10c.
Over $10 not cxceeding $20.......... 20¢.
“ 20 ¢ « 30ciceeenan 30¢.

<& . (1
« doow e ool

For further information sec OFFICIAL POSTAL GUIDE.
Post Oftice Depastment, Ottawa.
1st November 18S9,

TOOLS, MACHINERY & MINING SUPPLIES.
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RICE LEWIS & SON, Lop.

GENERAL HARDWARE MERCHANTS,

33 KING STREET EAST.

- TORONTO.
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Hauling Machinery in Cuntberland.—Mr. C. M.
Percy has just completed a very full inspection of the
unlerground hauling a‘)phanccs at the extensive colliciies
of the Whitchaven Collier Compnny in Cumberland, the
;.nncip:xl pmrriclor of which is Sir James Bain, d1.P.
The coalis all nnder the sea, “The present workings are
three miles out, and the firm have powers to work the
cval to a considerably greater distance.  The gradient is
all against the load, and under such circumstances the
underground conveyance is an all-important matter.  The
system at all the collieries is endless rope, \yith steam
cengines stationed on the surface. The coal being worked
is of high quality and of substantial thickness, and con-
shtates the chief industry in Whitchaven.

TENDERS I'OR COAL

\EALED TENDERS addressed to the undersigned,

and endorsed ““‘'endar for Coal,” will bereceived at

this office until Tuesday, the 14th day of July next, for the

supply and delivery at Sorel, Quebee, of 3,400 gross tons

2,240 1hs.) of best steam coal, freshly mined and well

screened before loading, as the “run of the mine” will
not under any circumstances be accepted,

‘Tenders 1o state the name of the mines and quality of
coa) offered, aud the price per ton delivered on the wharf
at Sorel,

Each tender must be accompanied by an accepted bank
chieque for the sum of $550, not limited as to time of pay-
ment, made payable to the order of the Honourable the
Minister of Public Works, which will be forfeited if the
party decline to enter into a contract when called on to
dv 50, or if he fails to deliver the quantity contracted for.
1f the tender bie not accepted the cheque will be returned,

By order,
E. F. E. ROY,

Sccretary.
Department of Public \\’orks,}
ttawa, June 24th, 1891,

{EALED TENDERS addressed to the undersigned,
S and endorsed ** Tender for Coal, Public Buildings,”
wilh be reccived until Thursday, 23¢d July next, for all or
any of the Dominion Public Buildings.

Specification, form of tender, and all necessary informa-
tion can be obtained at this Department on and after
Menday, 29th June.

Persons tendering are notified that tenders will not be
considered unless made on the printed forms supplied, and
signed with their actual signatures.

Fach tender must be accompanied by an accepted bank
cheque made \\ayab!c 1o the order of the Honorable the
Mintster of Public Works, equal 10 five per cent. of the
amount of the tender, which will be forfeited if the panty
decline to enter into a contract when called upon to do so,
or if he fail to supply the coal contracted for. If the
tender be not aceepted the cheque will be returned.

The Department wilt not be bound to aceept the lowest
o7 any tender.

By order,

A New Specimen.—A distinguished professor was
lecturing one day on mineralogy.  He had before him a
number of specimens of various sorts to illustrate the sub-
jeets but a roguish student for sport slyly shpped a picee
of brick amung the stones. ‘l'hc orofessor was takin
these up one after anther and naming them.  * This,
he said *¢is a picce of granite.  This is a piece of felspar,”
&e. Presently he came to the brickbat.  Without be-
traying any sueprise or even changing the tone of his
votce, he said, ¢ This, gentleman, 1s a picce of ime
pudence.”

The Purification of Blast Furnace Gas.—The
** Cyclone” dust-collector has been in use in Germany
for some time past, The gas from which the dust isto
be deposited is subjected in this machine to a rapid cen-
trifugal motion, ‘The cffect of this'is to throw the dust
against the casir'g of the machine, whence it falls throngh
a hole in the inverted conical base, the gas passing out at
the top.  The wachine gives good results, is simple in
construction, and needs no watching,

E. J. RAINBOTH & CO0,

~—DOMINION AND PROVINCIAL—-

LAND = SURVEYORS,
CIVIL AND MINING ENCINEERS.

=

—=OFFICRS:=
38 Spurka Street, - Secottish Ontario Chamberas,
OTTAWA, ONT.

. Careful Surveys made of

Mines and Mining Lands. Ta
'{1\'}1_:’-‘2. heshe xiz s abrsdrsle sz x‘i‘z.x’.t:(‘z:ﬁ‘z.:’-i:@}
 TORONTO MINING
'j ABSOCIA TION, >
; [LIMITED). f‘}
»::‘3 “This Associatimis cs:.xbl}ishcd to forma centre of in- !}

+ suitable place where specimens may be received and
{.: examined.
1 Itis intended to cotleat in the rooms of the Asso. i
S ciation specimens of all merchantable Canadian ¥
3 Minerals, with particulars as to place of deposit, and ¢
other information which may be useful both from a
{2'. scientific and merchantably point of view. With &
{2 this object the Associntion has decided o open roows iz,
" in Toronto within the neat foew wccl\:s._ where infor- %
<¥ mation can be sent and obtained, of Mining F'ropestics X
& for sale, and the undersigned has been appointed &
¥ Managing Dircctor. . T
<" The Stock Baoks of the Association are now open, 3
J and mining men and partics having mining properties 5}
s\} to dispose of in ol pans of the Province are invited ;
<5 to hecome members of the Association and 1o send 3
-1 information regarding their properties, . v
" A person can hecome a member by subscribing for 1
ﬁ one share of $10 and by paying an annual member- ¢
3 ship fec of $4.
o

i formation on all matters pertaining to Mining, and a }
¢
“
L

A BT

Further particulars can be obtained by applying to
<5 the undersigned,

BT RS RSTS

No. 3 Wast furnace of the Phoanix Works at Berge-
Borbeck has recently been blown-out aiter what is claimed
to be the lungest blast on record on one linmg, It was
blown-in on March 31, 1873, and was in blast until Tuly
15, 1890. During this period of over seventeen years it
made 355,336 tons of pig iron.  The dimensions are s
Teight, 49 feet and § inches 3 diameter at the boshes, 16
feet. Until within a year of the ternunation of the blast
iron-pipe stoves were used $ since then two Cowper stoves
have been erected, and the furnace has made 8o tons of
pig iron o day.

PROVINCE OF NEW BRUNSWICK.

Synopsis of “ The General Mining Act,”
Chapter 18, 54th Victoria.

~——LEASES FOR MINES OF ——-
GOLD, SILVER, COAL,
IRON, COPPER, LEAD,
TIN and PRECIOUS STONES.

GOLD AND SILVER.

ProstECTING LICENSES up to 100 areas, (each 130 feet
by 250 feet), issued at 50 cis. an ared up to 10 areas, and
25 cts. afterwards per area, good for onc year. These
Licenses can be renewed for second year, by payment of
one half above antount.

Leases for 20 years to work and mine, on payment of
$2 an area of 130 feet by 250 feet.  Renewable annually
at 50 cls. an area in advance.

Royalty on Gold and silver, 234 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
234 miles long, and the tract so selected may be surveyed
on the Surveyor General’s order atexpense of Licensee, if
eaact bounds cannot Le established on maps in Crown
Land Oftice.  Renewals for second year m:lry be made by
consent of Surveyor General, on payment of $20.

Second Rights to Scarch can be given over samne
ground, subject to party holding first Rights, on payment
of $20.

gEASES. —On payment of $30 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
years, and renewable to Soyears,  The Surveyor General,
if special circumstances warrant, may grant a Lease larger
thar anc square mile, but not larger than two square miles.

ROYALTIES.

Conl, 10 cis. per ton of 2,240 lbs.

Copper, 4 cts. on every 1 per cent. inaton of 2,3521bs.

Lead, 2 cts. on every 1 per cent. ina ton of 2,240 Ibs.

Irom, 5 cts. per ton of 2,240 Jbs.

Tin and Precious Stoncs, 5 per cent. of value.

ArrLICATIONS can be fyled at the Crown Land Office
cach day from 9.30 .. t0 4.30 p.m., except Saturday,

E. F. E. ROY $ A. 8. THOMPSON, when Office closes at 1 pum. .
T Seeretary: e Managing Director,
Drartment of Public Works, Secretary. \7-' Cor. Victoria & Lombard Stse., Toronto. ﬁ Jo TWEEDlE’
untawa, fune 24th, 1891 } ﬁ.:—zv:- RS RE RS IS BT RANT R TRTRS :;,:1& Surveyor General.
. . } _ ‘
AMOND ROCK DRILLS
D I . : . \

Yhiladelphia, Pa.

For prospecting Mineral Veins an ]

a Cylindrical Scetion or Core the cnurch dxs\:mul-. sh;m:mg cxact chamcter,
Boring Artesian Wells perfectly straight, round and truc, »
g.\lachincs for Clll:mnclling, Gad(iing, and all kinds of Quarry Work,

clacses of Rock-Loring.

™ “DIAMOND DRILL”

For “Originality of Method ; Simplicity in its Construction ; Convenience in its application; Value

P, O, BOX 1442

and Dcposits, Boring Vertically, Horizontally or at _any angle, to any desired depth, taking out
nd giving a perfect section of the strata penctrated.

Also for

Shaft Sinking, Tunnclling, Mining, Railroad, and ail

Received the
Highest Award at the

CENTENNIAL EXHIBITION

of Results Obtained ;-Cheapness and Remarkable Speed.”

Tt has also reccived the highest awards at the AMERICAN INSTITUTE FalR, New York, and the FRANKLIN INSTITUTE Faig, of

THE AMERIGAN. DIAMOND ROGK BORING GO.

0. 15 Cortiandt Street, New Yori.

Cable Address, Oocmvo__us New York.

Send for Catalogucs and Price List,
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]
The direct route between the West and all points on the Lower St. Lawrence and Baie des Chaleur,
Province of Quebec; also for New Brunswick, Nova Scotia, Prince Edward and Cape Breton

Islands, Newfoundland and St. Pierre.

XPRESS TRAINS leave Montreal and Halifax daily (Sulay excepted) and run through without change be-

tween these points in 30 hours,

‘The Through Express Train cars of the Intercolonial Railway are brilliantly lighted by clectricity and heated
by steam from the locomotive, thus greatly increasing the comfort and safety of travellers.
New and Elegant Buffet Sleeping and Day Cars are run on all through Express Trains,

CANADIAN EUROPEAN MAIL AND PASSENGER ROUTE.

Passengers for Great Britain or the Continent by leaving Montreal on Friday worning will join Outward Mait

Steamer at 1alifax the same evening.

The atiention of shippers is directed to the superior facilities offered by this route for the transport of flour and
cneral merchandise intended for the Eastern Provinces and Newfoundland 3 also for shipments of grain and produce

intended for the European market.

Tickets may be obtained and all information about the route, also Freight and Passenger rates, on application to
E. KING,
Ticket Agent, :
27 Sparks Strect, OTTAWA,
D. POTTINGER, Chicf Superintendent.

G. W, ROBINSON,
Eastern Freight and Passenger Agent,
. 13634 St James Street, MONTREAL.
Railway Offices, Moncton, N.B., 14th November, 1889.

OTTAWA COUNTY, QUEBEC.

PRICE, TWO DOLLARS.

On sale only at the Offices

OX* TECE

CANADIAN MINING REVIEW,

OTTAWA.

MINING RE

Swar
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ULATIONS

TO GOVERN THH DISPOSATI OF

DOMINION LANDS

COAL,

CONTAINING MINERALS, OTHER THAN

1890. -

HESE REGULATIONS shall be applicable to all Dominion Lands containing gold,
silver cinnabar, lead, tin, copper, petroleum, iron or otlier mineral deposits of
econontie value, with the exception of coal.

Any person may explore vacant Dominion Lands not appropriated or reserved by
Governent for other purposes, and may scarch theremn esther by surface or subterrancan
jrospecting for nuncral deposits, with a view to obtaining under the Regulations o
mining location for the same but no mining location or muung claim shall be granted
until the discovery of the vein, lude or deposit of mineral or metal within the limits of
the location or claim,

QUARTZ MINING.

*

A locaunn for nuning, except for iron or petroleum, on vens, ludes or ledges of
quartz or uiher rock 1n place, shall not eaceed 1,500 it leagih amd 500 fi 10 breadih,
Tits surface boundary shal be four straight lincs, the oppusite sudes of which shall be
parallel, except where prior locations wonld prevent, in which case it may be of such a
shape as may be approved of by the Superintondent of Mining.

Any person having discovered a minesal deposit may obtain a mining location
therefur, i the inzance set forth an the Regulations which provides for the character o4
the survey and the marks necessary to designate the location on the ground.

When the location has been marked conformably to the sequirements of the Kegula.
tions, the claumant shall within sisty days thereafter, file watt the lal agent u the.
Domimion Laud Oftice for the disiict in which the location > situated, a declasativn ot
oath sctting forth the circumstances of his discovery, and desenbing, as nearly as may
be, the localny  and dimensions of the daim marked out by b as aloresand ; and shall,
along with such declaration, pay (o the said agent awrentry fee of FIVEE DOLLARS.S
The :l)rzcm's tecyipt for such !lcc will be the the claimant's aathority to enter uito posses-
sion of the loca’ion applied for.

At any time before the expiration of FIVE years frons the date of his obtaining the
agent's receipt it shall be open to the claimant to purchase the location on iling with
the local agent proof that he has expended not less than FIVE HUNDRED DOI.t:\RS
in actual mimng operations on the same; but the claimant is required, before the expira-
tion of cach o% the five years, to prove that he has perfonmned not less than ONE
HUNDRED DOLLARS' worth of labour during the year in the actual development
of his olaim, and at the same time obtain a renewal of his location receipt, for which he
is required to pay a fee of FIVE DOLLARS.

The price to be paid for a mining location shall be at the rate of FIVE DOLLARS
PER ACRE, cash, the sum of FIFTY DOLLARS cxtra for the sutvey of the same.

No mare than one mining location shall be granted to any individual claimant upon

the same lode or vein.
IRON AND PETROLEUM.
The Minister of the Inferior may grant a location for the mining of iron or petro-

leam, not excecding 160 acres in area which shall be bounded by north and south and
cast and west lines astronomically, and its breadth shall cqual it in length.  Provided

that shonld any person making an application purporting to be for the purpose of minin
iron or petrolcum thus oblai%, whether in faithgor {raudulently, posscssion of g

valuable mincral deposit other tim=. sron or petroleum, his right in such deposit shal 1-
restricted to the area prescribed by the Regulations for other minerals, anit the vest o
thie location shall revert to the Crown for such disposition as the Minister may dircet

) 'I"he regulations also provide for the manner in which stoue quarrics may be ac-
quired.
PLACER MINING.

The Regulations laid down in respect to quartz mining shall be applicable to placzr
mining as far as they relate to entries, entry fees, assignments, marking of localities,
agents’ receipts, and genenally where they can be applied.

The nawre and size of placer mining claims are provided for in the Regulatinns,
including bar, dry, bench, creek or hill diggings, and the RIGIITS AND DUTIES OF
MINERS are fully set forth,

The Regulations apply also to
BED-ROCK FLUMES, DRAINAGE OF MINES AND DITCHES.

The GENERAL PRrOVISIONS of the Regulations include the interpretation of ex
pressions used therein; how disputes shall be heard and adjudicated upon ; under what
circumstances miners shall be entitled to absent themselves fiom their locations or

diggings, ctc., cle
THE SCHEDULE OF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as:—
* Application and affidavit of discoverer of quartz mine.”  **Receipt for fee paid by
applicant for mining location.”  *‘ Receipt for fcc on vxtension of time for purchase ofa
mining location.” "¢ Patent of a mining location.”  ** Certificate of the assignment of
a mining location.” * Application for grant for placer mining and affidavit of appli-
cant.”, ““Grant for placer mining.” ¢ Certificate of the assignment of a placer mining
claim.” * Grant t0 a bed-rock flume com].x\ny."  Grant for drainage.” ¢ Grant of
right to divert water and construct ditches.”

Since the publication, in 1884, of the Mining Regulations to govern the disposal o1
Dominion Mincral Lands the same have been caxfully and thoroughly revised with a
view to casute ample protection to the public interests, and at the same time to ¢n-
courage the prospector and mincr in order that the mineral resources may be made
valuable by .evelopment.

Co1ES OF THE REGULATIONS MAY FE OBTAINED UPON APPLICATION TO THE
DEPARTMENT OF THE INTERIOR.

A. M. BURGESS,
Deputy Mipister of the"Interiot.

A . s
ot e

{




THE CANADIAN MINING AND MECHANICAL REVIEW.

'NORTHEY & CO’S STEAM PUMP WORKS,

Toronto, Ontario.

i
/// i .

SIMPLE STEAM PUMP.
Flat Cap Pattern.

' NORTHEY & co.

DUPLEX STEAM PUMP.

SPECIAL STEAM PUMP.

s

Steam Pumps of the best and latest designs for mining purposes, Boiler Feeding, Fire Protection, g '
and General Water Supply, Etc.

NORTHEY & CO.,

Mechanical and Hydraulic Engineers, - - - - - - Toronto, Ont
WORKS—CORNER FRONT AND PARLIAMENT STREETS. -
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OEF CANADA.

DRILL DEPARTMENT.

The Celebrated “INGERSOLL” and “SERGEANT” DRILLS
for Contractors, Miners, Quarrymen. Size adapted to all classes
and kinds of rock work. The SERGEANT TRIPOD is the best
drill mounting. | |

COMPRESSOR DEPARTMENT.

Sergeant’s Piston Inlet Cold Air Compressor, Steam Actuated
or Geared, Belted or driven direct by Water Wheel. No Poppet

Valves; no getting out of order.

HOIST DEPARTMENT.

Engines of all descriptions for all classes of work. Light |

-Portable Hoists for Contractors; Double Drum Hoists for Derrick
Work; Double Drum Hoists with Boilers for Contractors. Hn-
gines for High Speed Duty, &c., &c.

Send for Catalogue to office,

203 ST. JAMES STREET.
MONTREAL.

THE INGERSOLL ROCK DRILL COMPANY



