Technical and Bibliographic Notes / Notes techniques et bibliographiques

L'Institut a microfilmé le meilleur exemplaire qu’il
lui a été possible de se procurer. Les détails de cet

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographicaily unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

Covers restored and/or taminated/
Couverture restaui ée et/ou pelliculée

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiqucs en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

Bound with other material/
Relié avec d’autres documents

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de I'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear

within the text. Whenever possible, these have
been omitted from filming/
{1 se peut que certaines pages blanches ajoutées

lors d’une restauration apparaissent dans le texte,

mais, lorsque cela était possible, ces pages n‘ont
pas eté filmées.

ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/

Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

\/ Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached/
Pages détachées

Showthrough/
Transparence

Quality of print varies/
Qualiteé inégale de I'impression

Continuous pagination/
Pagination continue

Includes index({es)/

Comprend un (des) index

Title on header taken from:/
Le titre de I'en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la livraison

Additional comments:/ Pagination is as follows: [2], i-xii, 185-196, xiii-xvi, [2]

Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X 2X 26X 30X

exemplaire qui sont peut-&tre uniques du point de vue

12X 16X 20X 24X 28X

32X




Better

DUPLEX 14 x 22 STEAM AIR COMPRESSOR.

Rock Working
Machinery than has
ever been

Made in Canada.

‘ Wl’l‘ll POSITIVE MOTION AIR VALVES. The fourth Machine of this size made by us within the past year.

HANILTON POWDER

COMPANY

Manufacture Mjning, Blasting, Military
and Sporting

GUONPOWDER,

Dynamite, Dualin,

AND THE NEW

ECLIPSE MINING POWDER.

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

103 ST. FRANCOIS XAVIER STREET,
MONTREAL.
Branch Offices and Magazines

at all chief distributing
points in Canada.

MILLER BROS & TOMS,

MANUFACTURERS OF .

STEAM ROCK DRILLS,

AND

HOISTING ENGINES,

PARK, BROTHER & CO.,

(LM ITHD]

BLACK DIAMOND STEEL,

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

377 St Paul Street, Montreal.

Mining and ConE‘acf&s’ ‘Plant,

LICENSES
PROSPEOT OR WORK

MINERALS

ON ANY OF THEIR

Lands and Reservations
" COVERING NEARLY

A Quarter of a Million Acees

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

And other valuable Minerals, are
issued by

THE GANADA GO0’Y.

For list of lands and terms, apply to the
Company’s Mining Inspectors,
H. T. STRICKLAND,
Peterborouéh Ont,,
For lands in the County qf Ha:tmgs
and Westward ;
ANDREW BELL,; P.LS.,

Almonte, Ont.,
For lands East of the Cmmty of Hastings,

e e

BACON'S REVERSIBLE AND FRICTION
Hoisting Engines

For Mines, Inclines or Quarries and ever, ossible dut,
’ Double or Slng’le Drums. v P v

Complete Hoisting and Mining Plants

A SEPROLALTY.

COPELAND & BACON,

e 85 Liberty Street, New York.
JENCKES MACHINE CO., o

o Sherbrooke, Que,, Manufacturers for the Pominion of Canada.
" Rererences—G. H. Nicholls & Co., Capelton ; Bells Asbestos Co., Thetford Mines ; American Asbestos Co., Black Lake ; United Asbestos Co., Black Lake;
: R Domlmon Phosphate Co., Montreal.
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y Penberthy Automatie Injeetor

A Simple, Reliable and Durable

|

Automatic Restarting Boiler Feeder.

40,000 in use in the U.S. 8,000 in use in canada.

N\ Adopted by such well-known Engine Manufacturers as

S0 |
g %/>/////////’”” SAWYER, MassEy & Co., Hamilton; JOEN ABEL, Toronto; j
ToBonsR HaccarT Bros., Brantford; JouN Doty ENGINE
Co., Toronto; WaTEROUS ENGINE WoRKS Co.,

Brantford, and others.

‘We guarantee them to work as follows:

They will lift from 18 to 20 feet and take a supply from a head as well without change of jets; they are absolutely automatic
and r'ésta.rting, without adjustment of valves if feed is broken from sudden jarring or air getting into suction pipe. For Traction,
Portable and Stationary Engines, Boats, ete., they have no superior, They work from 20 and 25 pounds low, to 130 and 150 pounds
high steam pressure, according to lift, und are the only 7 njectors on earth that will lift through a hot suction pipe. All jets are inter-
<hangeable, and can be replaced by user without breaking connections or sending Injector to factory to be repaired. High pressure
Injectors furnished on application. :

(Il

FOR SALE IN ALL LARGE CITIES IN CANADA.

Penberthy Injector Company, Manufacturers,
o Adddress all etters to DETROTT, 3ioh 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, il LINGS § N
BRIDGE CABLES, JOHN AR 0EBL k RO PolE“ S CG INSULATED WIRE,
HAWSER ROPES, -~ WIRE 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.
34 & 36 WEST MONROE ST., CHICACO, 197 TO 203 CONCRESS ST., BOSTON,
! I TO 7 N. FIRST STREET, PORTLAND, ORECON.

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

HOISTING ENGINES

FOR MINING PURPOSES A SPECIALTY.

WIRE OF ALL KINDS,

Over '7,0_00 Engines in Use!

Send for
CATALOGUE.

—
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THE DOMIN ION WIRE ROPE CO., MONTREAL,

Office, 203 St. James Street.

RAILROAD

SWITCH ROPES

AND

\ 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. Ltma 8 Patent Wire Rope for Transmisston and C'oluery purposes

|||||||||

THE MONARCH ECONOMIC BOILER

Patented Can. May 6, 1866 ; Feb. 10, 1887. Patented U.S.A. Oct. 5th, 1886

Aug. 23, 1887 ; May 8 1888. Is the strongest and most portable boiler in use,
and its high economy in fuel makes it specially valuable to gold miners. T&sted
evaporation 10.25 lbs. of water per pound of ordinary Nova Scotia Coal.

MANUFACTURERS OF AND AGENTS FOR

THE HERCULES ENGINE,
THE STRAIGHT LINE AUTOMATIC ENGINE,
THE ARMINGTON & SIMS AUTOMATIC ENGINE,
THE CANADA ELECTRIC CO. DYNAMOS anD
ELECTRIC MACHINERY,
SAW MILL MACHINERY, HOISTING MACHINERY, &c.

F Nogmen oy A ROBB & SONS.
MACDONALD & CO., LimiTep.

—— MANUFACTURERS AND DEALERS IN—

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

Call or Write us for Prices. HATITFAX N.S.

THESUN&C Truro Foundey and Machine (o

TRURO, N.S.

~ Engineers and Founders,

OUR SPECIALTIES

:::J B AND
Qunr? avff;;“G BOILER MAKERS
e MILLS, AR,
G M

ARE

Gold Mining Machinery

Of every kind, with latest Western
Improvements.

I ROTARY SAW MILLS 4R

In Latest Styles.

ALSO MANUFACTURERS OF
BOILERS AND ENGINES, /|/}8
Iron, Bridges, Stoves, I

| é!l ‘;“’ h ! :
THE BEST P “ar FOR ~ fili SHIP, MILL & GENERAL [

G’pm MINING MAGHINERY | & cuse, o

© Manager. - Supt. Secy. and Treas.
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ELECTRIC BLASTING

VIOTOR BLBEOTRIO PLATINUDM FUSHEHS.

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.
2EIINTIEL,

VIXIOTOR BLASTING MNMACO .
Made in two sizes. No. 2 fires 20 to 30 holes. No. 1 fires § to 8 holes. Adapted for prospecting, stump blasting, quarry and
general railroad work.

“PULL-OP " BLASTING MAOEXNE.

The strongest and most gowerful 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 Eloctric Fuse and Blast Tester, Wire Reels, new design. Loadlnk and Connecting Wire.

Manufactured only by JAMES MACBETH & CO,,

128 MAIDEN LANBE, NEW YORK CITY.

JEFFREY COAL MINING MACHINES

Ch . B 1 t. OPERATED BY ELECTRICITY AND AIR POWER.
aln Belting - .
For Elevators, Conveyors for hangling Coal Drills, Motor Cars, Htc, Htc.

Coal, Chutes, Tipples, &c.
COAT SCREENS »

MINES EXAMINED AND ESTIMATES MADE. Send for Catalogue. S T e

THE JEFFREY MANUFACTURING COMPANY

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

MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

Send for

s .
SECTION OF CONVEYOR.

Manufactarers of
J. & J. Tﬂ“lm, [ Fire and Burglar
ESTABLISHED 1855, Proof Safes.
Toronto -

Second-Hand Safes

Constantly in Stoek at
Low Prices,

Safe
‘Works.

||||||||||||||||||||||

Oatalogues and Prices on Application.

CARRIER, LAINE & CO.

FOUNDERS, MACHINISTS AND BOILER MAKERS,
LEVIS QUE.

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Mine
Stoves, Stove Fittings, Hollowware, Flour and Saw Mill M

rs, Contractors and Quarrymen. Also Builders’ Castings,
achinery, Marine Engines and Boilers, etc., ete.

WRITH FOR OUR PRICES.
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{

M. C. BULLOCK MANFG. CO.

CHICAGO, U.S. A

Lane’s Patent -

- Band Friction HUISTS

FOR ANY SERVIOR

g8 ECONOMICAL,
i Holes bored at any angle, and solid cores
SAFE, (or spegimens) removed from all
AND strata penetrated.
’ RELIABLE. | Hand and Horse Power Drills for prospecting -

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

GENERAL MINING MACHINERY.

&F SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES.

Bullock's Diamond Rock Boring Drills

. FOR
PROSPECTING AND DEVELOPING

MINERAL LANDS.

in localities inaccessible to
Steam Drills,

Power Drills (15 styles) adapted for boring R x
from surface or underground to \ . TN
depths varying from “Bravo” Hand Power DrilL

100 TO 3’°°° FEET. Capacity . 400 feet, 1 3-4”, hole 12-26*

Gates Rock and Ore Breaker.

|
L £

[ !_4 to 8 [{]
“ 2—6torz ¢
¢ 3—10 to 20

Breaking Machinery.
Breakers combined.

. WATEROUS ENGINE WORKS CO. (Limited.)

Address, for CATALOGUE,

Or GATES IRON WORKS, 50 P. South Clinton Street, Chicago, U.S.A.
- Branch Offices—44 Dey St., New York City ; 73a Queen Victoria 8t., London, Eng.

CAPACITY IN TONS OF

S Size 0— 2 to 4 tons per hour,

Universally Adopted by Mining Companies.
8T Will furnisk a thousand references from Contractors, Street Superintendents, llling.r, Cement Manufacturers, etc., etc. €2

2,000 POUNDS.

Size 4— 15 to 30 tons per hour,
“ “« 5_ 25 to 40 [y “"
“ : “” 6_ 30 to &) o« “
« “« 7— 40 to 75 “« .
“ 8—100 to 150 “

Passing 2% in. ring, according to character and hardness of material.

GREAT SAVING IN POWER,

The princigle, involved in this Breaker is acknowledged to be the ﬁreatest success ever introduced into Stone
The Gates Breaker has made more railroad ba

ADJUSTABLE TO ANY DEGREE OF FINENESS,

ast and road metal than all other kinds of

Many Hundreds used by Railway Companies.

ALSO MANUFACTURED BY

<

Brantford, Ont., Canada.

TOOLS, MACHINERY & MINING SUPPLIES.
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Rails,

Toolg

RICE LE WIS

GENERAL HARDWARE MERCHANTS,
33 KING STREET EAST.

& SON, T.rb.

TORONTO.

DIAMOND ROCK DRILES.

Boring Vertically, Horizontally or at any angle, to any desired depth, taking out
of the strata penetrated. Also fox

For prospecting Mineral Veins and Deposits, 1
2 Cylindrical Section or Core the entire distance, showing exact character, and giving a perfect section

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

classes of Rock-Boring.

™ “DIAMOND DRILL” welSss s e CENTENNIAL EXHIBITION

For “Originality of Method ; Simplieity in its Construction ; Convenience in its application ; Valune
‘ of Results Obtained ; Cheapness and Remarkable Speed.”

. It has also received the highest awards at the AMERICAN INSTITUTE FaIr, New York, and the FRANKLIN INSTITUTE FAIR, of
Philadelphia, Pa. ] )

Manufactared oy

- THE AMERICAN DIAMOND ROCK BORING CO.

No. 18 Cortlandt Street, New York.
Cable Address, Occipuous New Vork. Send tor Catalogues and Price I.jst.

P. O. BOX 1442.



iv THE CANADIAN MINING AND MECHANICAL REVIEW.

STANLEY'S PATENT COAL-HEADING MACHINES.

Bome of the advantages as compared with hand labour are :—It greatly reduces the wages cnal. Does work in one-fourth the time. Leaves mauch firmer roof.
Economises use of timber. Renders explosives unnecessary. Ventilates its own head while tunnelling.
Theoo machines are now working at a number of colli~ries in England, Scotlend and the Colonies ; tn the United States, and in Several Continental countries.

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

STANLEY BROS., Colliery and Engincering Works, Nuncaton, Eng.

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

- DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

The Sullivan Diamond Drill is the simplest, most accurate, and
most economieal 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 aceuracy 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.,

“M” Drill—Hand Power. | 15 & 17 N. Clinton Street, CHICAGO, ILL, U.sa, | N7 Drll—

ity AGENTS FOR Capacity—2,000 ft. de
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Channeling Machines, Rock Drills, Hoists and paciey—2, P
Removes 1% inches solid core. other Quarrying Machinery. Removes 1f inches solid core.

Hoisting and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill,

THE NAROD PU LVER'ZER- A WILMINGTO!I:'(,[ls.o(;}').‘:.l{fayc27th, 1891.
THE NAROD GRANULATOR.|" "™ “No 1 broaiway, New Vork
fGENTtL;htmNI’—I“] lansw:z}: :o f)('Olll' favoxl'
The Pulverizer produces from 20 to 150 mesh iNENess. [ o te oo iene s o e s
The Granulator from size of a wheat berry to 20 mesh. e e e have. mever

under varying conditions, I have never re-

Fineness determined by size mesh of screen used in mill. |gretted the purchase of the one we have,
Both mills take from Rock Breakers and deliver a finished |! think the “ Narod is by far the best

and most economical Phosphate Grinder
product. on the market.

NO Taﬂings, No Re-grinding, No sume. capao_ The mill does not take 20 horse-power to

drive it, runs smooth without heating, and

ity Hard Quartz 2 a 3. Phosphates, Coments, &c., |2 reve, broken down. The product

varies a little as to the kind of phosphate

A c 8 » - d, but I h k it to do |
2, 324 tons per hour. Only 156 to 20 H. P. r¢ ground, but I have not known it to do les
quired. Weight of each Mill 5,600 Pounds. conditions the mill grinds 4 tons per hour,

. ’ ’ and will continue indefinitely.
Pieces of iron getting in do not bother
AMERICAN ORE MACHINERY GOMPANY,  [i o co Sl oier s an
e " No. 1 Broadway, Now York, U.5.. | e e e
The Narod Pulverizer. R. T. ROUTH, Canada Sales Agent, repairs for a ycrr

Yours truly, C. E. BornEN
Corn Exchange, Montreal. ' Supt. Navassa Guano Co.

Duncan 8. MacIntyre, Hardware and Metal Broker,
RAILWAY, QUARRYMEN’S AND CONTRACTORS’ SUPRLIES, e
» ' 154 ST. JAMES STREET, MONTREAL.
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A.. R. 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.

N

N N
N\ \\\\\\\\ >

A

HOISTIﬁG ENGINES—(ALL STYLES.) SEND FOR CATALOGUES.

JOHN BERTRAM & SONS,

Canada Tool ‘Works, - - - DUNDAS, ONT.f

Machinists’ Tools and Wood-Working Machinery.

Lathes,
Planers, .
D

Milling
Machines,
, | S . Punches,
nmuu‘giii%‘ﬁﬁ'x ! . e e T DI h ; Shears,
A [ T Bolt Cutters,
Slotting
Machines,
Matchers,
- Moulders,
Tenoners,
Band Saws,
Morticers,
Saw Benches.

»

- ; ~
38 and Go-lm_sh Gap Lathees

Locomotive and Cap Machinery, Special Maehinery—Priea List and Photographs on Application,
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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 ;
Requires but 1-3 the Number of Rooms,

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

For Descriptve Circulars Address

EDISON GENERAL ELECTRIC COMPANY

At Nearest District Office.
DISTRICT OFFICES-

Oanadian District, Edison Building, Toronto, Canada.

Central District, 173-175 Adams Street, Chicago, Ill.

Bastern District, Edison Building, Broad Street, N.Y.

New BEngland District, No. 25 Otis Street, Boston, Mass.

Pacific Coast District, Edison Bui'ding, 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.

As easily applied to
GEARING

AND

Sprocke! Wheels

AS TO
PULLEYS.

Works equally as well asa

DRIVEN OR DRIVER,

)
|
Z
|
I
|
|
i
!

ARETHE ONLY SPLIT GRIP PULLEYS & GUT OFF
COUPLINGS MADE. GIVE EVERY SATISFACTION AS
DRIVERSOR DRIVEN PULLEYS. FULLY GUARANTEED.

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

| 3-93" X 22" SAW,

Transmitting 200 H.P.
each, -

FULL GOVERNMENT DEPOSIT,

St ALex.CAMPBELL.KCM.G.
(Lieud Govr. uf Ontario)

JoHN L.Braikie £50.VicE Pres,

SUBSCRIBED CAPITAL -

$100,000.

e () DILER [NSPECTION -
& surance C 0PI

<4 8 -

I%' = ;_;, o
ConsurrinG ENCINEERS,

. : ‘A 7( ) ..
1 6.C.RoBB. Chiet Engineer.  AFRASER. Secy. Treas
Heao OFrice. 2ToroNTo ST.

N TORONTO.
THE PREVENTION OF ACCIDENT AND ATTAINMENT OF ECONOMY IN THE USE OF STEAM OUR CHIER ATHS

Agents at Montreal, J. W. GRIER & MUDGE, 1725 Notre Dame Street.
-Agent at Ottawa, J. K. STEW { nt for Nova Scotia, G. W, JONES, Halifax.

ART, Sparks St.
Agent for New Brunswick, R. W. W. FRINK, 8t. John.
O. E. GRANBERG, Inspector, Montreal. + J. COLLESTON, Inspector, 8t. John, N.B.

bicological and Natural History

Survey of Canada,

ANNUAL REPORT, 1887-88,

VOL. III., PARTS I. and II

With Accompanying Geological Magps,
Plans of Mine Workings, and other
Illustrations; 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.

(4.) 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.

(e.) 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. . 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.
{4.) Second Report on the Geology of a Portion of the
Province of Quebec (with map 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 Adjacent 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

(r.) Surface Geology of North-Eastern New Brunswick,
etc., (with maps), by R. Chalmers.
Single copy, 20 cents.

(r.) The Mineral Wealth of British Columbia, by Dr.
G. M. 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. Hofi-
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.,
WirLLiamsoN & Co., Toronto, Ont.,
McGrEGOR & KNIGHT, Halifax, N.S.,
J. A. McMiLLAN, St. John, N.B.
1. N. Higeren & Co., Victoria B.C.,
R. D. RICHARDSON, Winnipeg, Man.,

Moir & MiLLs, Port Arthur, Ont.,

TrompsoN Bros., Calgary, Alta.,

EDWARD STANFORD, 26 and 27 Cockspur Street,

Charing Cross, 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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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 Co.,

Soho Machine Works, - Toronto.

STAMPS !
PRITCHARD & ANDREWS,

173 & 175 SPARKS STREET.
TEREE..

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

SCALE MAKERS AND BRASS WORKERS.
———..

Brands, Steel Stamps, Time Checks
and Tags.
Stencils and Ink, Scales and
Weights.
U
RUBBER STAMPS FOR OFFICE WORK.

Dynamo Electric Machines
AND LAMPS.

SR
= THE _

BALL ELECTRIC LIGHT C2,

MANUFACTURERS - OF

Qi . .
ELECTRIC LIGHTING APPARATUS

70 PEARL STREET |
TORONTO
ONT. )

ARC AND INCANDESCENT

FOR MINING PURFOSHS.

Diamonds, Jewellery, Watches & Silverware

—_—aw

ROSENTHAL’'S

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

Blake Ore-Crushers, Engines, Boilers,

Mill Gearing, Shafting and Gearing, Safety Elevators
~and Hoists for Warehouses, &c., &s.

GHORGE BRUO SH,

Dorrlc::, :ou:lnz Engines, Eagle Foundry,
and all kinds of machinery for Montrea,]_,

Miners, Contractors, and

WRITE FOR QUOTATIONS.

Quarrymen’s use.

STEEL WIRE CHAIN,

BROWN'S PATEINT.

Strongest, cheapest and best chain in the market. Made of hard drawn steel
wire. Actual tests show three times the strength of ordinary welded chain.

We are now making four sizes, viz., 0000, 000, 00, 0.
Wire Rope and Heavy Wire Cloth for mining purposes.
Send for sample prices.

B. GREENING WIRE CO,

HAMILTOIN.

BUTTERFIELD = C o.

L A A Iy
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WINDSOR FOUNDRY COMPANY

Windsor, Nova Scotia.

IRON FOUNDERS & GENERAL MACHINISTS,

Gold Mining Machinery a Specialty.

ESTIMATES AND PARTICULARS FURNISHED ON APPLICATION.
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PROVINCE OF NOVA

SCOTIA.

Leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

— AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 7, Revised Statutes of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver tor a term of six months, which can be ex-
tended by renewal for another six months. Mines of  Id and Silver are laid off in
areas of 150 by 250 feet, any number of which up to one hundred can be included in
one License, provided that the length of the block does not exceed twice its width.
Up to ten areas the cost is 50 cts. per area, for every area in addition in same appli-
cation 25 cents. Cost of renewal one half the original fees. Leases of any number of
areas are granted for a term of 21 years at $2-00 per area. These leases arc fo feitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed..

Licenses are issued to owners of quartz crushing mills who are required to
pay Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold
valued at $19 an ounce, and 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 s arch for eighteen months are issued, at a cost of thirty dollars, for
minerals other than Gold and Silver, out of which one square mile can be sclected for
mining under fease. . These leases are for four renewable terms of twenty years each.
“The cost for the first year is fifty dollars, and an annnal rental of thirty dollars secures
each lease from liability 16 forfeiture for non-working.

_ Al rentals mie refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department free of
charge, and provision is made for lessees and licensees whereby they can acquire

~ promptly either by arrangement with the owner or by arbitration all land required for
their mining works.

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

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotia
grants its minerals have introduced” many outside capitalists, who have always stated
that the Mining laws of the P’rovince 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, 71 cents on every ton sold.

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

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

THE HON. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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RDISON GENERAL BLECTRIC CUMPANY

Edlson Bu11d1ng‘, Broad St N ew York

ELECTRIC DIAMOND PROSPECTING CORE DRILL.
XK XK X XK X

Designed for Determining Presence or Absence of
Minerals.

G.A.IfT BE OPERATED ANY DISTANCE FROM POWER STATION.
KK K XK XK

Will bore a hole 1i inches in diameter at ra,te
of 2 inches per minute, bringing out core of suffi-
cient size for all tests and assays.

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

Light in weight ; Strong mechanically ; More

eéconomical, reliable, and easily handled than Steam
or Air Drills.

For Particulars, address Nearest District Office:

Canadian District, Edison Building, Toronto, Canada * Pacific Coast District, Edison Building, 112 Bush St., San Francisco, Cal.

Central District, 173-175 Adams Street, Chicago, Il Pacific Northwest District, Fleischner Building, Portland, Ore.

Eastern District, Edison Building, Broad Street, New York. Rocky ‘Mountain District, Denver, Col.

" New England Disfrict, 25 Otis Street, Boston, Mass | Southern District, 10 Decatur ‘Street, Atlanta, G;.
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" EASTERN DEVELOPMENT COMPANY, LimITED.

Organized under Special Act of the Legislature of Nova Scotia,

OWNERS OF THE COXHEATH COPPER MIN

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

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

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

$1,000,000 OF 20 YEAR 7 PER CENT. GOLD BONDS. Interest payable in May and November at
the office of the AMERICAN LOAN AND TRUST COMPANY BOSTON, MASS.

$350,000 of bonds already sold and devoted to purchase and development of the properties.
$350,000 additional now offered at par and accrued interest from May Ist, i891, with 50 shares

of stock as bonus with each 81,000 bond.

Proceeds to build concentration and smeliting

plant. Remaining $300,000 of bonds reserved for future increase of capaclty.

CAPT. ISAAC P. GRAGG, President and General Manager.
M. F. DICKINSON, Jr., Auditor.
HON. W. E. BARRETT.

BOARD OF MANAGEMENT.

MARCUS BEEBE,

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

Consulting Engineer—GEORGE GRANT FRANCIS, M.E., of London, Eng. Consulting Metallurgist—DR. EDW. D. PETERS, Jr., M.E., Boston, U.S.A.
Main Office of the Company—95 MILK STREET, Boston, Mass.

Prospectus Mailed on Application,

DRUMMOND, McCALL & CO.,

MONTREAL.
IMPORTERS OF

Iron, Steel & General Heavy Metals.

“Calder,” “Summerlee” and ‘“Govan” Pi
Iron, ‘‘Govan” Ferro-Silicon, *‘Newport” an
“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 iInsurance 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 fire castings where the
utmost strength is required.

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

Offices : New York Life Insurance Building,
Montxreoeal.

MANUFACTURERS OF ALL KINDS OF

EXPLOSIVES

MINIING

AND

RATLROAD
— WORK.

W. H. HARRISON,
. Manager,
Brockville, Ont,

BOILER AND PIPE COVERINGS,

H. W,

Absolutely Fire Proof.
Light and Easy to Apply.

Indestructible by heat; will s .ve

from 10 to 40 per cent. in fuel, and give
dry steam at long distances.

‘ JOHNS MANUFACTURING COMPANY,
Sole Manufacturers of H. W. Johns’ Asbestos Roofing, Sheathing,

Building Felt, Asbestos,

Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e
VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &e.

Established 1858.

- 87 MAIDEN LANE, NEW YORK.

. Chicago, Philadelphia,
Boston, London.

Ontario Mining Laws.

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

of 1891 :

1. ?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 surveyed township any of which lies within 12 miles of a
railway, and $z if at a greater distance.

2. Instead of by grant in 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
if north 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 oty renewal at the expiration for an additional
ten years at the same rentals, and with a right of renewal thereafter
every twenty years, subject to payment of the yearly rent charge
i’ advance and to such conditions as may be provided by regulation.
But the lessee may at any time purehase the land so held, in which
case the first year's rent shall be treated as part of the purchase

money. .

T3 e'¥'he owner or lessee of mining land sold or leased by the Crown
after the 4th day of May, 1891, 1s required during the first seven
years to e:épend in actual mining operations $4 per acre if the loca-
tion exceeds 160 acres, and $s5 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 3 per cent., and all other ores or
minerals to such royalties as sha:il 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 the patent or lease, except
as to mines known to be rich in nickel, and as to these not until
after four years.

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

6. In the case of mining lands for which bona fide aiplication was
made in writing to the l%epartment prior to the 24th April, 1891,
grants may be made where the application is received within three
months from the 4th day of May, 1891, and otherwise at the price
and upon the conditions heretofore appl'imblc in accordance with the
terms of section 1, sub-section s, of the Act of 18q1.

ARCHIBALD BLUE,
Director.
OrricE OF THE BUREAU or MINgs,
) Toronto, May 21, 1891.

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

BOOKS OF INTEREST

Engineers, Mechanics, Eto.

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

Hngineers’ Drawing Supplies.

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS,
237 8t. James St., Montre;l.

CANADA ATLANTIC

RAXILW .AX.

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 hetween
Ottawa and Montreal. Only line running through Sleep-
ing Cars between

Ottawa, Boston and New Yorl:
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 I'assenger 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. CHAMBERLIN, C. J. SMITH,
General M ,  General Passenger Agent.
General Offices, Ottawa.
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John E. Hardman, S.B.

MINING ENGINEER, -

. Oldhrsazna, owva Scotia.

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

vttt ot el ool s,

TO USERS OF THE DIAMOND DRILL.

Diamond Drii: Bits set Promptly by an Effici-
ent Man  All Work Guaranteed.

Bort and Carbon Diamonds for sale. Same’
terms as New York. Prospecting with  ~
American Diamond Dnll at per
foot or by the day.
’ MoRne & Co.,
z : © OTTAWA. §
SR A g g o S

Minoes, Gontractops and Quareymen.

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

U SR g s
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J. & H. TAYLOR,

J. T. DONALD, M.A.

Analytical Chemist and Aassayer.
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., MLE.,

MINING ENCINEER AND CEOLOCIST,
30 St. Franeois Xavier St}, Montreal.

4% 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 Iron 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 0z. or up to 24 oz. in weight.

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

‘The American Metal Co.

(L.idxmited),
80 Wall St., New York. P. O. Box 957.

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

Advances Made on Consignments.

(H .
AGENTS F()R{w?ﬁ{:m’i, Foster & Cov Lt Swvansea,
Metallgesellsghaft, Frankfort-on-Main

E. E. BURLINCAME’S

‘ss" nFFInEA  ABORAT
"> LABORATORY
blished 1 lorado, 1866. Samples by mall or
expErsets.a v:llf regeg?eoproglm and ca.rgfgl n{tennon.

Gold & Silver Bullion Befned, Meled and a8
Address, 1736 & 1738 Lawrence 8¢., Deaver, Colo.

HARRIS & CAMPBELL,

—o0

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

FURNITURE.

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

Corner Queen & O’Connor Sts.,
OTT.ASWA.

JOHN J. GARTSHORE,

Railway and Tramway Equipment.

NEW AND SECOND HAND RAILS, CARS, ETC.
49 FRONT ST. WHST,
TORONTO.

| W. BREDEMEYER, PH. DR.

(Late Partner of John McVicker)

Minins Engineer, Provincial and United States Surveyor
and Assayer. Masonic 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. -

&7 All business strictly cash in advance.

The Montrsal Car Wheel Company,

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

Montxeoeal.

MANUFACTURERS OF

CHARGOAL IRON CHILLED RAILROAD WHEELS.

GEQ. A. SPOTSWO0D, (.E.,

- MINING ENGINEER,
KINGSTON, -~ - = = ONTARIO, CAN.

Mines and Mineral Properties Examined and
Reported on or Negotiated.

Explorations and Exploitations Conducted.

SPECIALTIES:
IRON,; NICKEL AND PHOSPHATE.

SPECIALISTS 1Nn MICA,

MINBERS AGHEHNTS,

RIGHARD BAKER SON & CO.

6 & 7 CROSS LANE, LONDON, ENG.

WM. HAMILTON MERRITT, F.C.S.

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

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

C. V. M. TEMPLHE,

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

CORRESPONDENCE SOLICITED.
—_————————— -
OFFICE AND RESIDENCE:

47 ST. GEORGE ST., - TORONTO, ONT.

AGENTS :

Henry De Q. Sewell, Dominion and Provincial Lahd
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,
MONTEREAI., CAXN

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

WILSON & GREEN,
Commission Merchants,

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

‘ ] ATE
MOMNTREAL .
2EIF w2520 NOTRE DAME ¥

G. MICKLE,

Consulting Mining Engineer
and Assayer.

OFFICH :—120 YONGE STRERT,

Toromnto, Ont.

W. de L. BENEDICT, EM.,
Mem. Am. Inst. Min. Eng,
Mining Engineer and Metalluegist,
REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALW.

32 LIBERTY STREET,

JAMES HOPE & CO.,

- Boolkmselleoxss,

STATIONERS, BOOKBINDERS AND PRINTERS,

oTTAWA.

McPHERSON, CLARK & JARVIS,
Barristers, Solicitors, Etc.
27 WELLINGTON STREET H.,
TORONTO, CAN.

Registered Cable Address,
‘¢ Clapher, Toronto.”

TELEPHONE 1334.

*John Muriay Clark, William David McPherson,
Frederick Clarence Jarvis.

Mining business will »

ial attenti

ORFORD COPPER CO.,,

Copper Smelters

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

—B8ELL—
. ~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 = . ... lusEATTY &

SONS,

A I R,  ENCINES.
: - . FOR PACKING L [ o ENG—I—NES
ASBESTOS, PHOSPHATES, ORES, &c., -
Send to us for Samples and Prices. Mines
Evod Qu;llty and size in stock. ll’l 0;;:1 es;
.8pecially strong sewing for heavy materials.
~ Lowest prices compatible with good work. . Stone Derrick Iron,

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

THE CANADA JUTE COMPANY (T4d)

17, 19 & 21 ST. MARTIN STREET,

Centrifugal Pumpe,

AR - - STEAM SHOVELS,
Established 1882. MON TRE-AL And other Contractors’ Plant.

BALBACH SMELTING AND REFINING COMPANY

EDWARD BALBACH, Jr., Prest. J. LANGELOTHM, Vice-Prest.
NEWARK, NEW JERSHY.

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

BULLION AND ARGENTIFEROUS COPPER MATTE RECEIVED ON CONSIGNMENT OR PURCHASE.

Smelting and Refining Works, Buena Fe Sampling Works,
Electrolytic Copper Works, { NEWARK. N. J. | Agency, SABINAS COAHULLA, Mex.

AMALCAMATING MACHINERY.

Stamp Miils for Wet ot Dry Crushing. Huntington Centrifugal Quartz MilL.
.mng. ylinders. Amailgamatin P::;. mm Agitators andocomntfa-
tors. Retorts, Bullion and lng Moulds, Conveyors, Eievators, Bruckners
and Howoll’s Improved White’s Roasting. Furnaces, Ete. Cloth and Punched Plates. Ore Sample Grinders and Heberle Mills.

FRASER & CHALMERS,
MINING + MACHINERY,

Improved Corliss and 8lide-Valve 8team Engines,
Boilers--Horizontal, Vertical and Sectional,

CONCENTRATINC MACHINERY.

Hartz Plunger and Collom Ji Frue Vanner & Embrey Concen

IMPROVED STEAM STAMPS.
g 3. - R O S ] - B ’ . o
gE * o8 B< §
8= Eol® -3 ey
S254 SIS
fiz‘s‘i"a 2§fs2ix2
8“‘58' &,323:“;
§Zsg33 78302338
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' F, g 2823 HHUTH
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i Slectional Machinery for Mule-Facls Transportation.
CGeneral Offices and Works: FULTON & UNION 8T8., CHICAGO, ILL.
I e T ebtOB R b SIS 0 T TS0 01 T, LA ST ST

JOHANNESBURR, TRANSVAAL, :
. Sole Western Agents for TYLER WIRE WORKS Double Crimped Mining Cloths.

Blake, Dodge and Comet Crushers, Cornish Crushing and Finishin Rolts,
Evans’, Calumet, Collom’s an Rlﬂovmor‘s Slime Tables. Trommels, Wire
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trom the fact that the quantity demanded is ten- | activity an additional 3o ton furnace. If ty

CONDUCTED BY « « =« =« « =
ORFRRICES:

Victoria Chambers, 140 Wellington Street,

OTITATW A.

B, T, A. BELL,

AUGUST, 18g1. No. 8.

- e —— T

The Prospects for a Possible Extension
of the Chracoal Iron Industry
in Canada.

Since 1887 the Dominion tral: repurts have
not distinguished, as formerly, the mportation
of charcoal pig, from othicr pig iton, nor have
incy shown the importation of scrap scparately
from pig, nor is the expurt of charcwal from the
Province of Ontario to be found in their pages.
The price of the pig impurted from the Uniated
States figures in the returns at $18 a ton, that
from Great Britain at $11.50 a tun.
estimated that the yearly charcoal pig mporta-
tion from the United States is 10,000 tons, and
so far the combined influcnee of the tanff and

It has been

the bounty does nut appuar tu have dimimished
our dependence upon the United States or Great
Britain for cither charcoal or uther pig iron.
The following figures leave nu roumn for doulst
that the demand for pig iron increases i greater
ratio than the hume manufacture .

——

&
= (‘hnr-' Other Bounty
£ & | conl] Pigk on | Tons
¢ g 1 Pig. | Scrap, |Imposted from.j Home | fHome
'5.3‘ — —_ Manu- ‘Manu'fre
D Tosns.! Tons, facture.
1883 1 1905 9,317 | United States,
203} 65,900 | Great Britain,
1885 | 1119, 7,389 ; United Staten,
33.594 | Great Britain.
1886..1 3185] 6,871 | United States.
. 34,180 | Great Britain.
1887 .| 3019 g,goz UnilcdlSlalcs. $
. 35,727 | Great Botam, 1$59,570 1 39,72
1858.. 12,950 { United States. 701 39717
. 36,440 | Great Britain, | 33,314 | 22,209
1889 ég,bgz Unitcdriﬂmlca.
,162 | Great Britain. | 37,2 24,822
1890 . 23.443 | United States. '33
62,697 | Great Britain, ' 25,697 | 25,097

The bounty from st July, 1883, to 3oth June,
1889, was $1.50 a ton on all pig iron made in
Canada from Canadian ore, from 1st July, 1889,
to 3oth June, 1892, the bounty is fixed at $1 a
ton,and from 1st July, 1892, to 3oth June, 1897,
at$z aton. No doubt the bounty is cdmputed
on the short ton which makes it considerablymore
on the basis of the long ton, by which the iron
is sold for consumption. The importations of
cast iron pipe amount to 4,000 tons yearly ; and
for car wheels this country has to give occasional
forcign orders.  Other castings figure in the im-
ports. Altogether it is safe to say that the
country requires at least 100,000 tons a year of
pig iron, of which about one-fourth is supplied
by the home manufacturer. The estimate is
largely within  parliamentary  statements  of
course, but that it is respectable at least, appears

thirteenths of the production uf Great Britain at
the beginning of the century.

How far chareoal pig will mect the ordinary
refquirements of the founders’ trade, the Ontario
Mining Commission report may tell us. Mr.
Copp, a large foundryman, says:  “If we used
one third charcoal we could use English and
low grade Scotch ifon, and turn out a strong
nice plate. It seems to me strange that some
person has not started the manufacture of char-
coal iron in Ontario. I our machine men used
mare charcoal iron in their castings they would
he of a better class, and it would be better for
for the country,  As soon as it is established
that charcoal iron makes better work we will all
Mr. Adam Laid-
law, another eatensive iron founder, says.  “I
think we could use charcoal irun mised with the

be willing to pay more for it.”

Seotch ; it would atrungthen and improve the
castings ™ H. .\ Massey, of the great agricul-
tural implement convern - who by the wiy, have
now, ageneies in Great Britain, and have there
entered the listsagainst the British manufacturer—
“T think that at Oshawa they use from
2,000 tn 3,000 tons of charcoal irun for malle-

able castings.  If Canadian charcual iron could

Qﬂ)'\' :

he produced for a little mure than Scotch or
[ or.donderry, (the prices of which he had given
at $18 to $22), no doubt we could use it for
nearly every kind of irun we want to make. For
machinery castings we want the best iron, and
the eapense is what has kept us frum  using
charcoal iron. I would take charcoal iron at
$24 a ton rather than imported iron at $22. 1
would consider it to be $4 a ton more valuable.
The anufacturers of agricultural implements
would use it; and if one used it and made
better castings, competition would compel the
others to do likewise.”  Mr, Massey went so far
as to recomnend a bonus of $2 a ton, *in addi-
tion to the present bonus and duty,” pruvided it
could be shown that at present prices makers
do not get a profit of $5 a ton. Thus the three
leading founders in Ontario concur in the view
that charcoal pig is a necessity if high class
manufacture is required as well for stoves as for
malleable castings.

The going charcoal iron concerns, if they
have not been invariably financially successful,
have at least earned the credit, as one witness
stated it, of “making a magnificent quality of
car-wheel iron.” ‘The demands of this branch
of the trade have not been overtaken by Cana-
dian makers within several thousands of tons
yearly, variously estimated, from 5,000 t0 10,000
tons. Though the adept smelter can make a
mixture which will turn out a well-chilled car-
wheel from the furnace, thus getting by a direct
process, a product worth $40 a ton compared
with pig iron at $22, the manufacture of car
wheels is generally a special foundry business,
in which the character of the work turned out
depends in chief upon the mixture of various
irons and skill in casting, The demand grows
with the requirements of the carrying trade, and
bids fair to assume such proportions that it
should become a fixed industry, keeping in

this demand s added the reguireinents of the
stove and implement trade, it will be casy to di -
pose of an additional output of 20 tuns duly, thus
accounting for the sale of 18,000 tons yearly.
But as no furnace, however well managed, gives.
a umform product, but rather grades its pio-
duction into three or more varicties of iron,
such as grey, mottled, and white iron, cach good
of its kind, but heving special qualities for the
founder or the refiner, so it becomes requisite
to consider the possibility of establishing as an
adjunct to  charcoal iron manufacture either
puddling or open-hearth steet furnaces.  If phos-
pherzes and sulphur be mentioned as possible
difficulties, :* may be answered that where the
steelworks adjuins the furnace the pig can be
sent hot to a4 cupola carrying a large vurden of
lime, where with the addiion of low phusphorus
pig and scrap a dephosphorized iron can be ob-
tained for transfer to the gas furnace. The
oprration of the Siemens' regeneratnve furnaces
at Bethlehem and Steelton, Penn,, with Lima
oil and super-heated steam, is now  conducted
with su mudl. ease in firing and econumy of fuel
that gas generating for the steel buler 18 an
almost autumatic process, the stoha bang en-
tircly dispensed with.  Said the superintendent
of the Bethlchom Tron Company’s stecl furnaces
to the writer a few weeks ago, * we now do with
two men at vur fires the work which required 23
men, and get Letter work done, gaining working,
space and cumfort every way.” Mro Massey,
his evidence befure the Ontario Mining Com-
mission, stated that it “is most important some-
thing should be done to encourage the manufac-
ture of steel. We import some from England
and some fron. Johnstown, Penn. They supply
at Johustown an article quite as cheap a, in
England, but of better quality. We have been
trying to get the Government to take the duty
off cold steei, or to get sume one to manufacture
it. I think the business in Canada would pay.
It would take a very large cstablishment to
supply the requirements of the country in that
line of goods. If there is anything that should
be encouraged it is the manufacture of stecl
Charcoal iron is in the right direction, but steel
is the most important.”  Mr. Massey does not
in the least overaate the importance of encour-
aging steel manufacture, but in view of the fact
that the average duty on manufactured steel is
38 per cent., there surely is no need for further
inducement to enter upon the manufacture.  If
a good home market and a high tarff with a
certainty that steel making has a firm hold of
the requirements of the people, and that the
processes now successfully carried on make the
production of soft steel or ingot iron cheaper and
more casily managed than the craft of the
puddler, if these do not give sufficient encour-
agement to the enterprise, it is ditricult to see
what form the encouragement should take.

The plant of a 13 ton Siemens’ furnace, in-
cluding cost of building, was estimated for cer-
tain partics in Ontario by competent engincers.
at $25,000. This cstimate contemplated an

output of 45 tons of steel blooms and billets per

e ]
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day. manufactured from importea -ig and worn
out Bessemer rails.  Steel serap is free of duty.
This source, as well as that from the yearly turn:
ont of old rails from roads west of Montreal
would afford a sufficient supply,  Instead of im-
porting pig, the better plan would be to erect a
50 ton charcoal furnace, taking from it about 20
tons a day of forge iron for the steel furnace.
For the blooms and billets there is an existing
demand of about 10,000 tons a year from the wire-
rope makers and rolling mills. Structural specifica-
tions demand sufficient to justify the erection of a
rolling mill for turning out 8,000 tons yearly.
Bar iron is being displaced in every direction by
good ingot iron or Siemen's steel.  Should this
branch of work be entered upon, the demand
would absorb 16,000 tons a year. A $25,000
Siemen’s furnace, driven to its utmost capacity,
would turn out 13,500 tons a year, or 40 per
cent of the demand. If the manufacture of
crucible cast steel, as suggested by Mr. Massey,
should be entered upon, a small additional
plant for operating with a Darby or some other
carbonizing process---cven a cementation furnace
or two —would probably be a profitable experi-
ment, conducing to wider enterprise.

Any eatension of the charcoal iron industry
must reckon with American competition.  In
fact if the importation from the United States,
oqual to 35 tons a day, could be cut off by the
home manufacturer, it would be an augury of
new undertakings.  The cost of assembling
materials at northern coke furnaces, from certain
instances quoted in a return by the United

States. Commissioner of Labor, ranges from $4.04 |

10 $35.92 per ton of iron made, the factors heing
inthe:

151 28D
CAsE. CASE.
Ore, freight, Stz miles. . $2.174 1,000m. $4.287
Coal,  ** 103 007
Coke, ¢4 132 ¢ 1,578 130+ L3474
Limestone, freight, 23
miles.. ..... .223 23w 162
§1.042 $3.923
Total cost of iron  12.508 14.858

The large ratio of freight to cost of production
is a feature which should have its sigmificance,
when it s considered that Ottana, Kingston or
Toronto are in the neighborhoovd ol supphes of
are, fuel and flux, the charges for bringing which
to the furnace should not, at the utmost, exceed
one-half of the cost in the first above mstance
quoted.

—— el @I = — ~

Bush Fires and Mining in Qu~bec.

When a capitalist, usually a foreign one, is
induced to invest his money in Canadian mining
lands, be natorally considers in his caleulations
for developing the same not enly the mineral
but all the resources of the property which are
likely to make his investment a profitable one.

If there is sufficient water power on or near
his land for driving mining machinery, s0 much
the better.  The use of machinery in mines
becoming more necessary year after year, the
means of operating this, and the working ex-
penses of the same, are a question of the utmost
importance.

‘The use of water power, involving merely the

first outlay in plant  the working expenses and
cost of transmission being comparatively small

it is of the greatest advantage 1o a mine proprie-
tor if he has sueh a power at ins disposal.

A first sight these comparatively gratuitous
sources of power scem to enist in wonderful pro-
fusion in Quebee, and are, indeed, commented
on and held out as an additional inducement by
land speculators having mining properties to sell
in the Province.

Their availablity is, liowever, pretty much a
delusion, and it is most rare for an investor (o
find water nights which can be secured for his
work, and he usually discovers these to be al:
ready secured by speculative monopolists, who
do not use them —“ who toil not, neither do they
spin,”-—=but who find it more profitable to hold
them for further speculation in the future; a
system, by the way, inimical to all industrial de-
velopment, and likely enough i the near future
to cause trouble when educational enlightenment
shall show that “ Vox populi, vox Iri.”

Lacking water he must use steam power, and
to generate this must have fuel in the shape of
coal or wood.

‘The former is too far away and too expensive
for cconomical use, eacept in very rare instances
in the Province of Quebec-- the mines being for
the most part in remote and inaccessible regions
- and is thercfore out of the question for the
present.

The latter, however, is quite another thing.
and would appear practically available cvery-
where and inexhaustible in quantity.

Viewed at a distance, the Laurentian moun-
tains scem 1o be covered with dense forests
sufficient to supply the country with timber and
fuel for industrial and domestic use for ages to
come.

On a closer inspection however this also turns
out to be somewhat delusive.  For the most
part the primeval forest has entirety disappeared,
what remains being principally second growth
timber and bLrush.
still standing, and the prostrate and  duecaying

The gigantic pine stumps

trunks, show how ruthlessly the harvest has
been cut and how thriftlessly gathered: how
many trees have heen felled to rot and waste,
and how few culled for use; the second, yet
still Juauriant growth of inferior timber, n spite
of the absence of all planting, recording at once
the grand productiveness of the soil and the
reckless waste of those who have cut doan an
planted not.  Recording at the same time the
culpable negligence of a government winch has
impoverished its subjects by licensing a few
individaal lumber monopolists to enormously
enrich themselves out of the natural produce of
the land at the expense of the many future tillers
of the soil, to whom this timber would have
been a source of immediate return, and alone
made it profitable to cultivate on cconomic
principles a country which would then not have
been deforested.

The wasteful lumber system, and the annual
destruction of thousands upon thousands of
acres uf timber through the fearful and barbarous
custom of bush finng, and the absence of any

scientific forestry and wooderafy, are vapidly de-
foresting even this superbly wooded provinee.
And it can be easily foreseen that unless active
measures of reform are put in force by the pass
ing of more stringent legislation, in addition to
the stricter enforcement of the existing regula-
uons by the rangers, who are too few in number,
and whose supetvision is of too perfunctory a
nature to be efficient, vast districts of the countey
will be lefr without timber for building and
fencing, and without fuel for burning.

Year after year cordwood is becoming scarcer,
dearer, and farther aficld.  In many mining dis-
tricts its price has become prohibitory for steam

| raising purposes, and it may safely be predicted

that without water power, or fuel for steam
power, many snines will be obliged to close
down, or worse still, unable to open at all
Mining labor is dear *n Canada compared with
that of European counrries, with whose markets
she has to compete, and where steam fuel is
cheap.

To say no more respecting the value of wood,
as fuel, to the miner, let us consider its value to
him in his work, as timber. In many kinds of
deep mining vast quantitics of wood are required
for timbering and stalling.  Buildings for work-
shops, dressing floors, and machinery, are more
than usually nccessary in a climate like that of
Canada. Many mining companies on account
of their isolated situation, away from manufac-
turing centres, find it necessary to construct their
own plant, such as tram cars, waggons, derricks,
gins, cte.  ‘Their workmen are often from a dis-
tance, and dwelling houscs for families, boarding
houses for single men, and stores for prosisions
and supplies must be built, and these all necessi-
tate the use of timber, and unless it is on the
property or sufliciently near to be cheaply hauled,
it is out of the question for mining to be carricd
on profitably, for the expenses of outfit and
maintenance would be too great for the output,
ever to recover the first outlay, save perhaps in
the miming of precious metals, which are of
course an exception to mimng generally.

After thus far considering the value of timber
and cordwood to the nuner, and how important
a factor it is in his caleulations when purchasing
mining property, we will assume that he has
made his purchase of tand and minerals, paying
an increased price for the large quantity of hotr
hard and soft wood growing on his sett.

His method of operation is decided on, his
plans made, and with the disappearence of the
Canadian wimnter and the first advent of spring,
soon beéins to nake good progress in the pre-
liminary work of the mine.

Is it possible for a Canadian to imagine the
stranger miner’s surprise, a litde later on, to find
the surrounding country a burning mass of fire
and smoke, and the fanmers and settlers all
round for once scriously at work diligently light-
ing up fresh fires?  His own valuable forest in
flames; perhaps his already crected buildings
destroyed or in immediate prospect of being o ;
perhaps s wife and children and tkeir home in
danger ; his expensive staff of miners employing
their time in fighting bush fites instead of min-
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g,
drawn, and this happens year after ycar.

Perhaps not; but the picture is not over-
The
property he purchased is in a measure destroyed;
he feels there is but slight sceurity for property,
and eaperiences a feeling of distrust in the gov-
crnment.  ‘The caleulations he made are upset,
but a new factor comes into them, and he is able
to caleulate that in a few years the fuel resources
of the country will be burnt ont and that mining
on cconomic principles will be no longer pos-
sible.

tn the Provinee of Quebec this sort of thing
happens every spring, and lasts for a period of
nearly two months.  In many districts the de-
vastation s already complete, as the forest is all
destroyed and  there is no more timber to burn,
and yet the Jand remains uncultivated.

It will naturally be thought that in the face of
such a state of things, the laws for the prevention
and regulation of forest fires are inadequate, but
such is not the case.
been made by law, and the statutes revised, but
with little effect.

It wmay, however, be taken for granted that
these regulations are not made sufficiently pub-
lic, and though ignorance of the faw cannot be

Special provisions have

pleaded as an escuse for breaking it still
ignorance may be the reason it is broken,

Probably the indifference shown by the Crown
Timber Department of Quebee to the com-
plaints constantly laid before it, is at the bottom
of the whole trouble.

It is quite certain that if the origimators of
these fires knew the penaltics they run the nisk
of incurring, the Hab'ity incurred by damaging
a neighbor’s  property, the restrictions  im-
posed, and the precautions to be observed, even
when the law permits such fires, they would very
rarely dare 1o start a bush fire at ail, even for the
purpose of legitimate clearing.

Notices of the regulations ought to be posted
up at every post oftice, and on every church
door in a township at the commencement of
each customary period during which such fires
The Forest Rangers employed by the
Departinent should give effect to the regulations

ocear,

by constant and watchful supervision in thuse
districts to which complaints have referred and
by cautioning suspected offenders of the penal-
tics they incur.

In conclusion, let not Canada fail to profit by
the experience” of older countrics of Lurope,
which, after thriftlessly wasting their umber
resources for centuries, have now, by the effect
of the wise laws of enlightened statesmen and
the establishment of forestry schools, set an ex-
ample to the world, and secured for their
deseendants the preservation of the woodlands
add a moderate but inexhaustible supply of
tmber of all kinds for commercial and industrial
wse forever,
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Notice.

Al communications on business of the Gen.
cral Mining Association should be addressed to
M. AL W, Stevenson, 17 St. John Street, Mon
treal, who will act as interim sccretary during
Mr. Bell’s absence.

Extraordinary General Meeting of the General
Mining Association.

An entrangdinary general meeting of the General Min.
ing Assaciation of the Province ol Quebee was held on
Wednesday, the §th inst, at the oftice of the treasurer,
Mr. A WL Stevenson, 17 5L John street, Montreal.
The mining interests of the Provinee were well represented,
among those present bemg Mre. Wi, White, of Sher-
brovke, representing the 1 usis Mining Company s Colonel
Lucke, of Shethrooke, vepresemting the Beaver Ashestos
Company:  Messes, S, L. Spaflord, representing the
Nicholw Chemical Company: D, A, Brown and Captain
Shendan,  representing Bell’s Asbestos Company; J.
Lainson Wills, general manager of the General PFhosphate
Corporation 3 8. 1% Franchot, Emerald Mining Company:
W, L. Gibbs, Dowminion Phosphate Company of London;
Captain Williams, Bristol mines; \W, Ll Jetlrey, Rich-
mowd; Iewan, Hopper & Co,y W Sclder, O, M.
Harris, Dr, Eilling, Dickson Anderson, F. Hilton Green,
AL Lomer, Theo. Doucet and Geo, Stewart.

The chair was taken by Mro S, P Frauchot, who
brictly stated the object of the mecting, which was to take
mto consuleration the proposed application by the Pro-
vincial Govermment ot the mining law passed Jast ses-
sion, the Government having sent out to the varions mine
owners schedutes to be tilfed in and returped, gising par.
ticulars as to output, saipping poing, destination, ete.

After a long discussion m which most of the members
took part, the following resolutions were passed &~

Moved by Mr. AW HL Invine, seconded by Mro W 1L
Jeflrey, **'That inasmuch as a petition has been presented
10 the Guovernor-General in Conncil praying for the disal-
lowance of the Quebee Mining Act, passed at last Session,
it is deemed advisable and hereby resolved, that pending
a decision upon the said petition, the wewbers of this
Association be and are hereby requested to refrain from
completing and returning to the Crown Land Department
of the Provinee of Quebee, the affidavit and quarterly re-
port zecently issued by said Departinent, and that a copy
of this resolution be forvanded to each member of the
Association.”

Moved by Mr. A W. Stevenson, seconded by Mr.
0. MaHareis, **That all matters asising out of the en-
forcement of the mining tax or royalty referred to in the
preceding resolution, be left in the hands of the Council of
the Assuciation.™

The meeting then adjourned,
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The Mineral Resources of Hudson Bay.

The Winnipeg and Hudson Bay Railway Bill has just
teceived ity third reading in the Senate.  The gencrat
character of the country through which the zoad will run
is not familiar 1o Canadians, and the following letter of
Dr. Robert Bell o the Minister of the Interior may
interest our readers:- -

S GEOLOGICAL SURVEY,
¢ aist July, 1891,
“lox, Epcar DEwbsey, M,
« Mmister of the foterior,

S SuR, --In conncction with the discussion of the Hud-
son Bay Railway, the fulluwing notes, on the resources of
the conntry, near the proposed line, may be of interest.

“ First, in regard to_cconomic minerals.  On the line,
as prajected between Lake Winnipeg and Manitoba, ex-
tensive deposits of gypaum oceur, immediately under the
surface of the ground, wier a considerable area of the
north-west of Lake St. Martin. The mineral is casily re-
cognized, and the Indians report having found it also
further 1 the north, as wo wmight have eapected from the
known geological structwre.  The value of this substance
Ay & manure can hardly be over-estunated, and there e no
other known source to compete with this locality for.the
supply of Manitoba and the north-western States,,  If
these deposits are tuade .. ailable by the construction of 2
raihway, there wouhd also be a large demand for the min.
cral for other purposes. .

“Neat, 1 would mention the brine springs rear the
northern and southern eatremities of Lake Winnipegoosis,
at both of which localities eacellent salt was manufactured
before the railways had reached Manitoba.  The racks at
these localities are of the same geological age as those
fram which saltis derived ou the castern sude ol Lake
Huron, and there is every reason to believe that abun.
dance of stiong and purc brine could be obtamed by hor-
ing at the former, and that all the salt required in the
Nonh-West might be made here, thus saving the long
transportation from the cast.

“The discovery of amber at Cedar Lake pramises to be
of importance, aud the local industrics connected with the
wilization of this substance may hereafier support a con-
siderable population, as is the case in East Prussia. “This
uneapected discovery is an instance showing the great pos-
sibitities which that vast region possesses in the way of
mineral ~~ources.

‘A specimen of quartz brought from Pelican Narrows,
further to the northward, by an assistant of mine in 1881,
was assay.l in the laboratory of the Geological Survey,
and jound 10 contain a small quantity of gold.

“A prowising deposit of hewatite are occurs on Black
Island, in lLake VWinnipeg,  This iron ore wight be smelt.
ed in the vicinity of Grand Rapids, at the mouth of the
Saskatchewan, by bringing coal from the west to meet it
there. A railway to that point would give a great im-
petus to such-an enterprise.

¢The fall at Grand Rapids aw ounts to about 100 feet,

thus atlording an almost anlimited water power.  Ina
vast region where important water powers are s0 scaree as
they are in Manitoba and the Nortl- West Territories ths
fact has great significance when we consider the future re-
quirements of that great conntry,

1 have made a survey of the Nebon River, all the way
from Lake Winnipeg to Hudwon Bay, as well as of the
boat route from Norway Hlowse, by way of Ovford Lake
and Hayes River to York Factory, and also of the Little
Churehill River and the Great Chuschill, from the june-
tion of the latter all the way to the sea, and L am there-
fore in a position to speak with confidence of the comtry
througly which these iivers flon. The total 1.1 from Lake
Winnipeg to the ea amounts to 710 fect, or un average of
about a l!:)ol and a-half to the mile, Uhe general aspeat
of the conatry on cither side of the Nelson River is level,
with banks of elay on cither side, as illustrated by numer-
ows photographs which 1 took all along.  There are points
or rock, of course, where the falls or rapids occur, but the
proportion of rock ta soil is comparatively snmlh

* Eacellent wheat is grown at Norway Howse on the
right bank of the river, 27 miles below Lake Winnipey,
where, T believe, it is a sure crop every year, and also at
Cross Lake, more than §0 wmiles down the river. Some
years ago T sent avariety of vegetable seeds to be sown
for experiment in the Indian gardens at Cross Lake, amd
the reults were eatremely favorable—~-at one time a cone
siderable quantity of barley was grown at Oxtord House,

“ 1 atribwte the fine <ummer climate of that region to
its comparatively slight elevation above the sea, and to the
prevailing south-westerly winds, garrying the heat of ar
from the surface of the warm watees of the Lakes of Win-
nipeg Basin over a broad belt of country of the north.
castward,

*Yours faithfully,

‘CROBERI BrLL.”
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An Interesting Plaat,

There has recently been set in operation at the Kensal
Green Gas Works of the London Gas Light and Coke
Company, 2 most interestmg plant, which automatically
takes cighty tons of coal per hour from the barges on the
adjacent canat and passes them direct part 10 500 retonts
and the other part to thirty-cight stores,  For nine hours
cach day the plant carries out the work satisfetorily with
only shight swpervision. On the wharf are (wo crane
clevators moving on wheels, and 6 ed with ordinazy grab
buchets, which raise the coal from the barges and drop it
on to & hopper formed of large screens placed at an easy
angle and ending at the lower end ar apex in a shoot.
The targer picces 0 coal, forming 10 per cent. of the
total, which do not go through the sieves of the screen,
pass through the shoot to a coal breaker, and from thence
hy gravitation to what §s called a ¢ convervor.™ The small
pieces which go through the sereen albso gravitate o the
conveyor,  The eighty tons of coal, made into convenient
sizes for use, are taken along an underground passage,
thirty-tive feet long, by this mechanieal conveyor.  If the
readder can récall the appearance of a leather belt moving
in a horizomal plane, and winding round two large putiey
wheels placed about thinty-five feet apart, he will be able
to understand the mechanism.  The belt, however, in-
stead of being of leather, is made up of a number of flat
steel sqquare trays placed closely together, and attached in
the centre at the back to an endless chain, winding round
and moved by the pulley wheels.  As cach successive
steel tray passes round the pulley some coal pasang
through the shoot drops on to the top, and it continues to
move furward ull the other pulley is reached.  As it
winds ronwd the wheel the coal is dropped down a shght
incline.  The coal in each successive tray is caught in this
incline in one of a number of bhuckets attached to a cham
working in a tertical plane around two wheels, one at top
and the other at boltom, and in this way the mineral is
raised 1o a height above the level of the retorts in which
itis to be used.  The buckets work in the same way as
ina dredger. At the top the wmateriat is thrown into a
hopper so constructed that it passes thirty tons per hour
into a couveyor, which distribattes the coal along a double
seiting of retorts extending 400 feet in Jength and contam-
ing 500 retorts 3 while the rewaimng 30 tons per hour is
distributed into thisty-cight stores for the night supply or
reserve stoch.,  These stores are on each side of the retornt
hoase, and the fifty tons of coal pass from the hopper
down two shoots, one on cach side. The armagement of
this conveyor is different from the others, as it was neces-
sary 1o 50 adopt it that it conld deposit coal at almost any
pomt.  Each conveyor is about 370 fect loug, and may
drop coal in the stores underngath at intervals of from
twenty to thirty fect. A chaanel, which nny be Jikened
to the gutter alongside the curh, is formed above the
stores, and at either end there are wheels roand which re-
volve chain gearing, attached o which at short ntervals
are plates of T iron, and as the chains revolve the sharp
cdge, of these pass along e channel piishing the coals
forward.  The coal Qlls inta the channel at one end, and
cach siiccessive plare dhaws along its own quantity. In
the channel ihere are trap dours at intervals, so that the
waterial may be allowed <o drop at any point.  There
may be many adapiations of conveyors,”  For the night
service the coal is drown from the coal stores into hvo
conveyors, cach 4oo fect long, fixed underneath.  ‘Thee
deliver it into the elevators, wWhich in turn supply the tilt
ing scoops at the retonts. Al the conveyors and elevators
are worked by the interposition of belting,  The plant is
s:nidl ,m be the miost eatensive conveying plant in the
world.,
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A few Practical Notes on Pumping.*

By WiLtIAM ARCHIDALD,

At a meeting of the Institute held in Edinburgh on the
31st of January last, Mr. John Durie suggested that the
Council ‘should make an independent and exhaustive in-
quiry as o the elative efficieniy of different kinds of
pumping engines. It is not with the view of supplying
Mr. Durie with that information that this short paper has
been written, but he has touched upon a subject of great
breadth, and one there is ample scope for the members of
the Institute to work upon.  Valuable and thoughtful
papers have been contributed by Mr. M*Cieath, Mr.
Baird, Mr. Andrews, Mr. Landale and Mr. Moore, but
there yet remains a large fieckl untouched.  Mr. Duric's
suggestion would be all the more valuable and productive
of practical results, if a number of consecutive papers were
read, descriptive of the various kinds of pumps aud punp-
ing engines that are working at our respective collicries.
There 15 abundant watenal w0 work upon, althuugh one
were only o describe the sarions
kinds of special steam and hydraulic
pumps that are at work, 1f each
member would contribute to the
Institute his experience, be it ever
solittle, of pumps, pumping engines,
and the class of pump rods used,
ete., or even if he were only o de-
scribe plainly the class of pum‘) or
pumps under his charge, without
going into technical or theoretical
details, a mass of very desirable in-
formation would be added to our
Tyansactions, and Le of inestimable
value to those about to fit up new
winnings, It is sometimes a very

valves be made of the very Lest material that can be got.
If worthless valves are put in, the vacunm is affected and
valuable time lost in renewing them that often cannot well
be spared when the growth of water is heavy, requiring
the engine to work night and day ail the year round. 1
have seen good rubber valves stand from one to two years,
the engine going steadily from 2! (0 3 strokes per
minute ; :\m‘l‘ others not lasting one half of that time,
The pit water, which is corrosive, sometimes eats through
the top and battom valve seats of the condenser, but of
course the extent of this altogether dc|])cn(ls upon the
nature of the water supplied to the condenser.  [The pit
water was used for our condenser, and only one of these
valve seats --the bottom one--had to be taken owt, after
having been at work for fully 14 years. It was specially
arranged once a year, about the month of August, when
the growth of water was light, 1o stop the engine from 14
to 16 hours to draw the condenser pump, examine and re-
new (if need be) the valves, and clean the valve seat

gratings, which got choked up with a heavy sediment that
1 owas i the water Fhe vacuum was always at ats best, and

ticklish point indeed to decide what
kind of pump will b the best to fit

©
>
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examination made of the pump, rods, plates, bolts, ete.,
from ihe ram to the surface, Beyond screwing up a loose”
nut here and there, no trouble was cxpcricm‘ch with these
rods from one end of the year to the other.  With gowd
strong fittings well put together to begin with, it is sur.
prising the small amount of tear and wear in rods of this
description, and the trifling expense required for their
maintenance when we consihcr that they send to the sur-
face fully 300 1ons of water per hour, and over two and
a half million tons per year. During the six years these
pump rods were under my charge, no plate or rod broke
in this set of rods, and I am not aware that a single rod
or plate has been broken since they “tarted o pump 18
years ago.
THE RAM

is of the ordinary description, 32 inches in diameter with
a 12 ft. stroke 3 and, considering the work it has done, it
is in first class condition. It was packed with the ordin

ary white rope, pleated about 2 or 24 inches square, well
steeped in tallow, along with two or three tarns of com-
mon patent packing at the top.
The ram had to be packed every six
months,  Considering the good con-
dition of the ram, I had always a
notion that we used more packing
than was required, but attributed
that to the contracted area of the

RISING MAIN

putting more pressure on the pack-
ing than it otherwise would have
done if the rising main had been
cqual in area to the ram. The ris-
ing main is made up of two colunins
of pipes (plate V.) above the air
vessel, 15and 20 in, each in diameter,
the respective areas of which com
: bined s not much more than half

~0

up under centain conditions.  Sup-
pose one decide on fitting up pumps
of a fairly Jarge description, it is
generally too expensive an_opera-
tion, and not always expedient to
discard onc class of pump for a dif-
ferent, or perhaps a better class,
even assuming a mistake has been
made in arriving at the first decision,
My eaperience ‘I:ms been mostly con-
fined to large, or rather heavy
fittings, but I have nothing new or
original to set forth in this paper,
but merely wish to descnibe a .
direct acting puwmping engine and
pump, erected at No. 10 pit, 1lay-
wood, belonging to the Haywood
Gas Coal Company. The cngine
was made by Messrs. Turnbull,
Grant & Co., Canal Basin, Glas-
gow, and was crected in 1873
Plate 11, shows the side elevation.
The steam cylinder, which is 8

that of the ram. These two
columns that form the rising main
were lying on the ground not in use
hefore this set of pumps were put in,
and, consequently, were utilized for
the purpose described,  otherwise
they would never have been where
they are.

TUE AIR VISSEL,~ -(Plate VI.)

has & eopacity of 27 cubic feet, the
capacity of the ram being 67 cubic
feet, or nearly 234 times that of the
air vessel.  Although the capacity
of the air vessel is small compared
with the ram, 1 am not aware that
the engine or pump rods ever suffer-
cd from shocks due to air in the
tising main, because the velocity of
the water never eacceded 45 fect,
and generally not much more than
30 feet per minute.  Thergwas aho
a 2 in, pipe from the discharge clack

inches in diameter, is placed directly
over one end of the pit, and has a
stroke of 12 feet.  The beam over
the engine is made of malleable iron
plates, 37 inch thick, and is 21 feet
long, over all, with cast iron

door for the purpose of running back
water into the lodgment, to keep
the ram on solid water.  This back
water pipe was frequently used, and
consequently, relieved the rising
main of any air that would have col-

lected.  The valve of this pipe was

distance pieces riveted to the sides,
One end of the beam is attached to
the piston rod, the other end slides,
in cast iron guides, with ordinary
slide blocks, resting on two strong
wood beams built into the walls of
the engine house.  The vertical
motion of the piston rod is mnain.
tained by means of 1wo motion rods,
fitted on cach side of the beam
ncarest the piston.

It will be observed that the piston
rod connecting the beam with the
cylinder is very small, compared
with the other dimensions of the
cngine, being only 4% inches in
diamcter.  The only work this pis-
ton rod and bema have to do is
simply to kift and lower the tappet
or plug rod for opening and shutting
the steam and exhaust valves, and to work the condenser
pump. The steam acts only on the under side of the pis
ton, and after doing duty in lifting the pump rods, is ex-
hausted nto the condenscr, which 1s connected with the
top of the cylinder, and the ¢ovaward motie of the
pump rods is retarded. Of :ourse the stcam in the
cylinder can be throttled m its passage to the condenser,
thus also preventing the pump rods descending too
rapidly. The weight of the pump rods in forcing scts is
generally in excess of what is required for forung the
water.

1S

CONDENSKK,

The condenser pump, (plate ITL), which s worked
from the beam by the tappet rod, also the topand bottom
valve scats, are fitted with disc rubber valves about 16
inches in diame by 1 inch thick. There are 18 of these
rubber valves connected with the condenser and pump 3
cach valve is held in its position by cast iron saucer-
shaped guards, bolted to_the valve seats by 134 in. bolts.
Tt is very essential in engines of thistype that thesc rubher

* Trans. Mining Inst. of Scotland.

PLATE T VOL X1

the engine generally worked mmore smoothly after these
perindical examinations.

EI RVATION.

The end clevation of the cnginc {plate IV.), shows the
w a piston rod, 9% inches in diameter, which passes
down through the bottom of the cylinder, and catches the
pump rods at a cross head which works in ordinary cast
iron shdes near the top of the shaft.  This cross-head and
the top ram is connccted by two sets of parallel pump
rods 18 inches apart.  These parallel rods_(plate V.), are
in various lengths, from 24 to 32 feet each, arc pitch pine,
12 inches square, and double plated with iron plates at
cach joint, each set of plates heing respectively 12 and 11
fect long, @ inches broad, and 1 inch thick. cre are 30
bolts 114 inches square at cach joint, 16 bol's in one pair
of plates, and 14 in the other.  Between these pump rods
arce round iron bars nailed to the rods, about two feet
apart. Thescare put on as a step for the purpose of
travelling up the pump rods,  The pump was stopped an

| hour or two cvery week for the purpose of having an

I

opened and shut by the engineman,
A wire from a float in the Jodgment
was lud iito the engine house which
showed the condition of the lodg-
ment, and the valve was regulated
accordingly. ‘The ram casing, clack
pieces, and rising main rested on
three strong cast iron girders, 12
feet long, 2 feet 6 inches deep, and
6 inches broad.

CLACKS.

The suction and discharge clacks

(plate VIL.) of this forcing set are

of the ordinary flap type, about 3

feet in diameter mounted with three

plies of leather, with plates® riveted

top and bottom in the usual way.

The clack seats had bars cast across

their diameters for the purpose of strengthening the clacks,
and had an angle of 20° for the lids to work upon.  The
following are the dates when the clacks were changed,
and the number of days each clack worked for ten years .

SUCTION CLACK -FORCING SI'T,

Month.

1876..........October 28th .
1877 «.v..ev..October 113th..
1878 ..........September 28th.... ..
1879. ... .. August 23td. oL,
1880 .........Scptember 18th..........
1881 .........Dccember tith..... .
1882, .. ... Julysrdoaaiieai oLl
1883...000 . Apriland ol i,
g ..o January T4theaena el
1885..000uene .
1386..........March2gth.............. 804

Days

Year. Worked.

348

273
287

AVErage. ...oiieiis diie ciieeeae. 381
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D SCHARGE CLACK=1ORCING SKT. changed, and (he number of days cach bucket worked for 1878, ... ... .. September 7th. ... ... veee 133

Days ten years: — 1879 00 csee o augnst 2ndae. ool e 329

Year. Month. Warked. Days lggo. ....... . .{_uly‘ ‘;rdI ..... W Cenasaees 33&

e ool 181,000 September 24th. .. ... . 44

1876....... ooNovember 1ithe.oeee L Year. Manth. Worked. 1882, 000000t .I)c'cr:ml)cr and. ..., .. .. 434

1877.. «. oo Octaber 13th oovvnon. .. 336 1876 ... Juneroth. s iiii e e 32 vere e

1878 v March 17thea il 185 1877.. o un March 29th . ..., ieeess 292 1884, e Jamary 19the. ool oL 913

18379 e e s Al Tthee el veees 380 1877 ...ient May sth..... T 1 4 1884.c0..euy. September 28th.... .. . 252

1850 ... ....{nly19th................468 1878 ..o Mayaqth ool ciees 304 1885. . ceee e .

xggl vever December t2ath ..., vee 511 1IS78...... ...November 16th..... .... 190 1886....... ..October2ndd. ...... (... . 734

1882000 0u 1879 ... anntn Chee ee e e —

1883, ...l April tgth oo ool 488 1880 . . L. Maygth oo, veees 534 AVETAEC s v v evinn s ceiieiians o341
1834 ceeveaesndugust 30th. ool «ev 503 188%0..... coeagulyasthooiiiniin 72 The pressure on the 30 in. bucket was about 40, and on
1885. .00 nn A 1881l June 2stheo ool 345 the 24 tn. only 26 pounds per square inch,  Still the life
1886..........March 29th . oo oLl 570 1882 ... Jaly gthe oo oviiaiiioois 374 of the 30 in, bucket was greater than the 24 in, one, al-
- 1883, .oenns Tesseerevesenene oo though it had much more work to perform every stroke.
A rage Coeees 427 1884 o Jannary t2the el . 5§57 J,m,m do c;g{,, times

7o dlustrate MT William Archibalds paper ox PUMPING:
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Why one bucket in the 30 in. set
the work of another, all things being equal, is a question
that would not be casily answered.  In fact, I do not
know that any tangible reasuon can Le given for dhe differ-
ence in the amount of work performed by each bucket.

To dinstrate MT Welliam Arclibaldds paper or PUMPING
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In ten years there were nine suction and eight discharge
clacks put in, the average days worked being 381 and 427
respectively.

BUCKET LIFTS.

From the surface to the top lodgment was fifty, from
the top 10 the mid lodgment fifteen, and from the mid
ladgment to the bottom ten fathams—total depth seventy-
five fathoms.  There are two bucket lifts under the ram,
and the shaft being only § feet 6 inches wide, left nospace
for wood rods 1o pass the clack pieces of the forcing set,
down to the bucket lifis, consequently iron rods 532 inches
by 334 inches had to be put in” from the apron past the
top lodgment, where they catch the wood rods from the
lower lifts.  The first bucket 1ift, as siated, is fifteen
fathoms. The diameter of bucket is 30 inches, the rods
of which are from 30 to 32 feet long cach, pitch pine, 12
inches by 10 inches, and double plated with iron plates,
12 feet long, 9 inches broad, and 1 inch thick, and 30
bolts 14 inzhes square at each joint, similar to the forcing
setl. The bucket was mounted with gutta percha, the lids
llgc‘ing of leather, lying also at an angle of 20° as the clack
1S,

30 IN. BUCKET.
‘The following are the dates when the 30 in. bucket was

y /4
...
*
s
FLATE 7 YOI X777
M7 S,
1885. ... vt e e e
1886..... ..., June26th ............ .. 895
AVCIARC. cvvve cvenannns O L

The second bucket lift under the ram is ten fathoms §
diameter of bucket 24 inches.  The rods are also pitch
pine, from 24 to 32 feet long each, with two iron plates at
cach joint, 10} fect long, by 7 inches broad, and 3{ inch
thick with twelve bolts 1 inch square.

24 IN. WUCKET.
The following are the dates when the 24 in. buchet was

changed, and the number of days cach hucket worked for
ten years t-—

Days
Year. Month. “WVorked.
13.77 70N (11T 1 1J T
1877..cvev. ... February 27th ...
1877.. .«..September 8th....

1878 4ceviec APl 27the el vl 231

! i
Scaleds'-1FE

All the buckets for the ten years given werc mounted by
the same person, and the best quality of gutta percha was
always bought and the highest price paid.  Stil) there is
not the least doubt that their li}c was often shortened by
adulterated and inferior stuff. * The average life of the
tower bucket was less than the top one, but that was, 1
believe, in a great measwre due to frequent cleaning of the
lodgment.  The stirring up of the mud and gritty matter
while the lodgment was being cleaned, no doubt helped
to destroy the lower bucket. The 30 in. bucket got
practically no water bat what the 24 in, one delivered to
it. The working barrelsin both sets were in good condition.

BUCKE! CLACKS.

The following are the dates when the 30 inch bucket
clack was changed and the number of days cach clack
worked for ten years : —

Days
Year. Month. Worked.
1877.... .....{nnunrylzth. ..... . eeeee vae
1877 ceceisa May Stheeiiiiinaienass 113
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Days

Year Month, Workel,

1878, ccennJubv 2ot Lo ol 7

1879 ... Novemba 20 oo 4SS

(157 ..

WS L L Januany 2 oLl g2t

1882 L. July Sthe ceee e 833

1883 ...
1\84
188 ...
L2 { P

B R URY SO £11 : NN 5

Januwary 236l Ll 730

Average ... .
21N BUCRED ¢ AC K,
1877 oovneoe. Febmary 2ond .. Lo, .

1877 .. oo October agth o0 oL L
1878 ve e Manch 23ul..

400

233

crvreesnes 201

diameter and upwards goit £ night and day.  These dook ‘ specially trained for that purpose, has been luodurli\'c of

pumps were driven by the shaft pump rods with cast jron
cranks in the pit bottom.  These eranks had to be
restricted an theire sive for getting them down the shafts, §
feet 0 inches bemp the widest. The ans of theswe cawt
iton cranks were naturally short, and consequently put a
considerable radius on the shait rods when the strohe was
|\)n),:.

The tear and wear on the crank seats and pluminer
blocks was very great, due to the short feverage, and at
was decded o pat e watleabje cranks. These caanks
(plate VLY wete wade by Messes, hesson & Camphiell
Irom a desigh of my owin, and were a considerable -
provement and saving compared with the cast iton ones,
There was practically na restriction as to their size.

They could be easily itted up amd taken to picees, and
were light and strong.  One of these cast won cranhs

worhed for some years the dook pump on the foveing

L0 dlustrate MT Willam Archibalds paper on PUMPING:
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Sealeds <12
1879 ... ... . Febmary Sth ., . 322
1580 - Feloruary 3ud . 300
1881 May 31 . . 483
1582 huly Sih. .. .. 403
1883 .. . . PPN
1Yy o January 1Sth . 350
188¢ L Jamaany s7th L. 308
1880 - May 25th.. . 493
Average. L. ceo. 355

While the average lte of the 30, and 24 m. buckets
were 360 and 341 days respecuively, mn ten years, or
twenty five days in favour of cach 30 m. buckey, there 1s
still & greater difference in the hife of the clacks.  Seven
of the 30 in, one were put i, and mne of the 24 . one
in ten years, the average days worked bung 460 and 386,
or 8o days in favour of each 30 1. clack. The 30in. clack
had certainly a greater pressure to sustan than the 24 in.
one; but andoulitedly, af the cleamng of the ludgient told
agaunst the bfe of the lower bucket, 1t must also have done
30 in the case of the lower clach.

Five or six pits were working, and n cach pit dooks
were dnven to the dip off the pit bottom,  Three or four

of 1% 20 daoks had bucket pumps from 16 nches in

good results, buth as (o safety and cconomizing of fucl.,
Similar arcangements might be made for taking diagranms
off our engines to heep us posted up as to theie condition,
Dragrams properly taken off \\'uuh\ at onee <how under
what conditions the engine is working, and the weight of
the pump rods conld be more nieely adjusted to the work
requited. 1 have not the feast doubit that i a lasge
number of our heavy fitting~. where foreing rams and en
gines of this deseription are used, we are lifting and low
cring at every strohe weights far in oweess of what
required to foree the water (o the suelace, thereby wasting
more coal than is needed, and subjeeting our machinery to
preater tear and wear than is necessary.

-t

The Effect of S:;(cty Lamps upon Eyesight.

1t would appear from investigatiuns made by a British
scientist that safety lamps have a st injurtous effect
upon the eyesight of miners, being the chief if not the sele
case of nystagmus,  night Windness and |ph-)lnphnl-m.
The great tronble arises .com the nature of the shadow
cast by the safety Lunp, and it would seem that the great

7o dlustrale MT WilliamArchibalds paper on PUMPIVG:
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principle, that is, the shaft bucket was on its down stroke
when the dook buchel was on its up strohe. This system
periodically gave trouble, and all the other cranks were
fitted up 1o work on tension, which was found o be the
safest and most economical method.

Jt may alo be stated that there was another ditect act-
my pumping engine in No. 4 pit, made by Mr. Barclay,
Kilmamaock,  The diameter of the eylinder was 55 inches,
stroke 10 feet, and diameter of the ram 22 inches.  This
engine and shaft fittings were alsoa good substantial fit up,
and the pump has been pumping constantly night and day
for over twenty years with good results,

In closing these notes 1 regret to say that I cannot state
the amount of coal consumed for a given quantity of water
pumped.  There were so many engines all getting steam
through the same pipes, that it wae difficult to apportion
to cach its sharc of the coal consumed, and 1 am uot
aware of any diagrams being tahen off thisengme since itwas
crected m 1873, Diagrams should be taken off our winding,
haulage, and pumping engnes peniodically.  They are all
the more necessary with engines of this description where
there is a heavy weight of pumping rods, ete., to hit and

ower at cach stroke.  The snsunng of our steam hoilers
and their perindical inspection by competent officials

Scale¥s<? Fx

acme of perfection in a mine light is a hight of greater
effulgence and less shadow than that of the present lamps.
So prevalent is blindness of various natures amongst
miners who habitually use the safety Iaap that consides-
able atteation is now being paid to the matter, and the
present investigations are therefore of considerable value,
They were carsied out in the Derbyshire collierics, 2
number of men working with mine and a number working
with safety lamps being examined. It was found that out
of §24 persons using safety lamyps, there were 164 afflicted
with nystagmus (which consists of a peculiar oscillation of
the eyeballs), 127 had night-blindness and 61 pliotophobia.
This clearly proves, Dr. Court states, that there is a scri-
ous amount of discase, and is in striking contrast with the
discase found among the 573 miners using naked lights, of
whom only 32 had nystagus, one had photophobia and
12 night-blindness.  This difference is made greater still
when it is borne in mind that, out of these 32 cases of
nystagmus, 29 of the men had previously used safety
latps, and the one man with photophobia and 11 of the
cases of night-blindness had also been employed in mines
worked with safety lamps.  In other words, of the 544
men who had always used naked lights, there were only
three who had nystagmus, and they worked with candles.
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The Ventilation of Mines.

A novel problem has been cuggested by Mr, I P,
Quackenboss, a chemist of long standing, in a letter to an
American contemporary, which has an important hearing
wpon the safe and ware efficient working of mines, and
particularly as regards their ventilation.

Mr. Quackenboss states that in view of the development
of electricity in mining operations, it becomes necessary
to provide a larger factor of safety i future methods than
is at present possessed.  He is of opinion that withall the
precantions that engineering science  has provided for
wines, it is anly by constant vigilance that destruction is
avoided.

The fiest and most important subject is tiredamp (CL LY,
owing to instant cffects. and the second is chokedamp
(C0),), which, though slower in its action, is equally dele-

ronts,  These gases are not confined to one spot, but by
falls of roof in gangway or drift, ot by miners® blasts in
the rooms, they are liable to appearat any time and in all
parts of the mines,  Airsplits and bhrattices and all the
known methods of controlling these gases fail at the eriti-
cal moment.  Mr, Quackenboss thinks, however, that if a
wmore determined effort were made by those in authority
to comprehend the nature of these gases, and 10 control
their effects, the condition of wmining property might be
improved, the safety of the miners increased, and the
profits largely augmented.  Itis for these reasons that the
writer of the letter presents the following facts for the con-
sideration of mining engineers :~«

My first thonght was that forcing hundreds of thowsands
of cubic feet of air into an air shaft o climinate a few
hundreds of feet of gas was a waste of power. Then
again, it was being constantly polluted by wephitic gases
during its journey through a mine from the natural exuda-
tion of “{)lnwcrs ®and * blasting.”  Then carburetted
hydrogen as it makes its first appearance in a mine is a
dry gas and is eapansive and inflanunable, but if it finds
an excess of hydrogen present it becomes a saturated gas
and explosive. ‘Thus density and humidity add hydrogen
in a finely sub.hivided state, and it only needs a little

7o tustrate MT William Archibalds paper on PUMPING.

pipe, it would not be very expensive to repiace it on my
plan. 11 this shall be carned out, T am ted 1o believe that

we can intraduce the electrie current into our mines with *

almost perfect safety.

The sugsestion wade by Mr. Quachenboss for mini-
mising or Hhviating the explosions would imply a radical
change in the present practice of mine ventilation,  The
idea that the forcing of dense humid air icto the mines
wader certain atmospheric conditions, may add the element
of hydrogen necessary to bring about an explosion is of
great interest, and is borne out by the proofs brought
forward in the letter,

. PP e e

Elimination of Manganese from Cast Steel.*

By M. L. Casterrpon, METANIURGICAL CIEMIST,

Manganese is a metal of relatively recent discovery.,
Scheele met with it in 1775 in certain manganesiferous
ores, and Galip separated it a few years Iater. In 1820,
metallurgists found it in sowe varieties of pig.  Berzdlius,
Karsten and Berthier were the first to study the combina.
tion of iron and mangancse. We have to come down to
1862, the date of the truly practical application of the
Bessemer process, to find a judicious and rational employ-
ment of manganese in metallurgical operations.  Some
years later, in studying the manuofacture of steel in the
Martin furnace with argillaccous sole, M. Vallon ,was led
to present a theory of recarburation, and of the action of
the manganese over the osides of iron, which always con-
tain the metal towards the close of the operation.  Hefore
the researches of M. Vallon, the quantity of manganese
comained by specular pigs was not settled by chemical
analysis, and according to the very happy expression of
an eminent metathirgist, these products were bought b
industrials according to their *‘ good louks,” and especi-
ally according to the dimensions of the facets presented by
the pig.  Manganese is now the wost valuable ausiliary
of the steel manufacturer in the best and most recent
methods  converters and furnaces with acid, neutral or

very active oxidations are produced during the whole
course of the working, which would greatly injure the iron
if the manganese by its presence did not abate this ovida-
tion by acting as a moderator. 1t is necesary, therefore,
especially when treating highly onidized serap iron, to cal.
culate the **arge in sucha way that at Jeast 0.500 per
cent. of manganese is in the initial bath.  This is done hy
forcing the proportion of manganesiferous pig, and jn case
of need by charging a suitable quantity ot spicgel. A
charge thus prepared works wells the oxides of iron act
on the manganese and oxidize it, passing themselves inlo
the state of metallic iron; thus is made manifest the re-
ducing action which we have atteibuted to the manganese,
Therclose, from the commencement of the operation,
when the heat is sufficient, the manganese is oxidired,
producing protoxide of manganese, which is incorporated
with the slag, to which it communicates a very desitable
fluidity. In a good working a complete fusion of the
charge should be reached with a metallic bath still con-
tainig ‘rom 0. 100 to 0.200 uf mangancese while the carhon
is almos completely oxidized.  Tn a series of three opera-
tions, starting it is true with only stightly manganesiferous
pig M. Harbord reached complete fusion with the fol-
lowing quantities of manganese held:
Manganese.
Per cent.

viees. 0.080
Y 8 (o

K P < X L

Experiment Noo 1oooioiooiia.,
¢ No.

« No.

These quantities, indicated hy M. Harbord in a papes
entitled * Elimination of the Metalloids in the Basic Fur-
nace,” and presented to the lron and Steel Institute in
1886, scem to us to be very near the havardous limite It
is important to note, however, that the pig treated by M.
Harbord was exceedingly phosphorous (contamingg more
than 2 per cent. of phasphorous), so that this metalloid
was capable up to a certain point of playing the part of
preservative in place of manganese and preventing a too
great oxidation of the iron.  From the complete fusion up

to the time of the final additions preceding the tapping of
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agitation of the air and gras o prepare a bigor litde pyro-
technic display.  The experiments shown by Thos. Shaw,
M.E., with his celebrated inspector’s mine gas testing
machine have been of the greatest use to the miners and
aperators of to-day in demonstrating subedivisions of
gses, and it the hands of state inspectors will prove invalu-
ableinthe future.  Butof what use is it to hnow of dangers
i they are not avoided in consequence of that knowledge?
Therefore, if knowing the nature of Cl, we see another
clement of danger abont to be added to it, we nced not
want for the damage to occur,  The ordinary condition of
amme did not seem to present to my mind the encess of
vdrogen spoken of above, so T sought for it in the air
forced into the mine by the fan at the mouth 3 then I saw
at once that barometric change would produce the result
if other conditions were vight, and so taking a list of mine
eplosions 1o Serjeant Dunn, the signal service officer, at
Aew York, and eaplaining my theory we took the record
of temperature issued by the War Department, and select-
g tonr cases, as follows, were surprised at the record :
landary 23, 1889, at Wilkes-Barre, explosion of mine
g3 Atthat time the report shows a high pressuce judt
passing off and a low pressure just approaching from the
W S.W.; barometer, 30.10.  April 15, 1880, at Wilkes.
Barre, explosion and precisely the same  conditions.
fannary 18, 1890, at Avondale, esactly the same condi-
Tons and result. June, 1890, the Il Farm explosion at
Dunbar, exactly the same condinions and result. . Wethen
started again with a list commencing with an explosion at
Rich Hill, Mo., March 23, 1888, and again the high
Prewure was receding and luow pressure approaching:
baramieter, 30.10 1o 30.20. Ju alt the cases (mm !hcn
down 1o January 1, 1891, the vonditigns are .xdcmxc_al,
and m each and every case the humidity was increasing
was o be marked plus.  There we have the necessary
con titiuns to create an exploston added to by a fan blower
forcing a dense humid air downa mine like a gunner ram-
ming home a charge in a gun.  There is the death koelt
10 the present system of ventilation, and the engincers will
be torced to reverse their fans, and eahaust fmm.(hcxr
s instead of forcing air in.  Another point I wish 1o
suggest is that as gas is lighter than ordinary air, it rises
to the roof, and pipes of proper ste awl p\mcrml wounld
draw out the gas first, If proper openings and short
e 'es were put at suitable distances, with the necessary
sdes for closing those not in active use, the mine boss
coubl stare jnto a mine, and by opening and closing these
venis would be able to climinate alt the gases collcctcd‘in
the galleries, air shafts or drifts before the men came in,
and if falls of roof occurred during the night, damaging the

!

basie sole.  Spiegel and ferro-manganese have become
common and well-known re-agents.

Oxidation of Manganese. - Ina general way, manganese
is climinated by preliminary osidation.  Manganese has
always been considered as a very onidisable clement cap.
able even of reducing other ovides, such as oaides of iron,
by seizing upon their oxygen while the iron is set free,
Metallurgists who formerly practised and studied the re-
fining of manganesiferous pig never suspected that a cer-
tain proportion of manganese could remain in the steel or
iron produced.  Certain kinds of white pig, especially
that from Luxewbourg and Westphalia, were, how-
ever, held in repute for the production of steel. Was
it becawse the manganese of these pigs prevented the oai-
dation of the carbon, or was it rather because manganese
remained in the products obtained, that these pigs
furnished steel with facility 2 An analysis of the steel ob
tained in this way would alone enable us to reply to this
intezrogation.  In the puddling furnace the manganesc is
conpletely eliminated when the pig treated is not eatea
manganesiferous,  In the acid and basic converters, as
well as in the Martin-Siemens furnace with siticcous or
acid sole, the manganese 1s equally oxidised, but with less
completeness than the other clements of the charge, not-
ably the carbon and silicium.  In the hasic converter, the
mangancse commences 10 become ozidised from the outset
of the operation, and this action continues insensibly dur-
ing the work, as will be seen by the following table,
which preseats the analysis of a series of tests taken at
different moments of the operation, to follow the oaida-
tion of the mangancse =

Manganese,
Peg cent.
Pigcharged.. ..o cvvvivvneaiie.. 0520
After 2 minutes’ blast ...... ... ..., 0430
“og « ¢ e oL 0320
W g e e TN v

s 0250
“ogomn g5 sec. ¢ L.veeiiiiiala. 0°100
‘“ 11m. 43 sec. 0170
CEIm. S5ESeG MY Lil cediieiee. 0,320

It sometimes indeed happens, especially in the conver-
tor or the acid-Martin furnace, that the almost complete

‘“ gut 1§ sec.

! ¢limination of the manganese presents some difficultics,

Working of the Basic Furnace.~—~In the basic fumace
the presence of manganese plays a very wmportant part.
It must be rem-.. bercd that in this metallurgical apparatus

4

* Colliery Guardian,

the cast metal, manganese plays a most cefficacions part im
the work.,  The final additions introduce into the furnace
a notable proportion of manganese, which is employed in
part in the reduction of the oxides of iron; the other part
18 incorporated with the metal, to which it communicates
several very remarkable properties, as well in hot working
as in its qualities in a coll state.  ‘The proportion of
manganese which is incorporated thus with cast steel, is
very variable. Tt is rarely, however, higher than 0,500
per cent. in a normal operation, and descends with  diffi-
culty below 0.100 per cents We conld attain to snraller
proportions were it not that such a metal would stand a
preat risk of containing oxides dissolved, and it would be
very difficult to ran it off into good, sound ingots.  Given
an oxidized metallic bath, it is not very casy to estimate
approximately the quantity of ovides which it containsg
to bring it aut a peoportion of recarburates has to be added
somewhat greater than would be necessary to work the
reduction of the onides supposed to exist in the bath from
its general aspect and the couwse of the work, so that the
wmetal always contains manganese.  Morcover, had we
the nieans of calenlating exactly the praportion of oxides,
and consequently the weight of the reducing agents, it
would always be neeessary to add a slight eacess of the
latter, so as to leave some traces of manganese in the
metal, in order 10 reduce the oaides which are forined
during the process of tapping,

-G v n -

A New Zlectrical Company.--As will be observed in
an advertisement elcewhere, a new campany under the
title of 1, Ward Leonard & Co., has been formed in
New York, to do business as clectrical engineers genes-
ally, with special attention rp:\id 1o clectrical motor
appliances, the transimission of power, the installation of
central station lighting and power plants, the concealod
wiring of large osﬁ‘lcc buildings, hotels, ete., and plaats in
which advantages can be obuined by a combination of
apparatus of various companics, such as alternating cur-
rent systems, storage batteries, arc lights, ete. A featusg
of the business of this roncerm which is entirely noved,
will be the supplying of expert information regarding en.
gineering matiers, the operation of different plants and
upon the best methods and system of accounts i connec-
tion with the operation of clectrical plants.  Such infor-
mation will be supplicd by correspondence at a very
maderate charge per amum,  “Fhis Company will b
actively in business before Sept. 1st. Their oflices will
be in the Elcctrical Exchange Building, Libeny strcet,
New York city,
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The Refining of Sulphides obtained in the
Lixiviation Process with Hyposulphite
Solutions.*

By C. A. Steriexidr, San Francisco, CaL.

Stearn dried sulphudes, ubtained n the aiviation pro
cess, are now almust exclusively sold to smielters, the old
methods of mclting (alter roasting), i crucibiles, or
cupelling with lead at the mull, having become obsolete,
prnapally because they involve accwnulation of a large
quantity of stlver i by-products, that must be sold to
smelters under any arcumstances.

It would be desirable to refine suthulcs at the mill by
a2 humid process, especially when they contain a large
percentage of copper, which would be converted into sul-
phate, the latter being used again in the mill for pre-
panng Russell's eatra solution.  If refining is done by a
humid process, it is hardly necessary to say the sulphides
should be nearly free from lead and calcium,t and these
metals, if present in the lixiviation solution in perceptible
quantities, should be preaptated scparately by Solvay
soda.

The sulphides should also be free from soluble salts
contained mn the hyposulpinte stuck solution, since these
salts cause serious difficulties in roasting and contaminate
the copper sulphate obtyned as a by J)roducl. Sulphide
cakes from the filter press may hold 50 per cent. and
more of mossture, I t%u: sulphidesare not washed before
gomng to the filter press, or n the latter itsclf$ —which
practice mostly prevails now—they may contain, after
steant drying, a constderable quantity of sodium hyposul-
phitc, sulphate and chloride, besides some other salts.
While the pereentage of sodium hyposulphite in the stock
solution is kept constant, that of other salts increrses to a
certain limit, which may be very high, In one sample
of Marsac sulphides, 13.3 per cent. of these salts was
found, and in another, 13.2 per cent. Under all cjreum-

* J'ransactions of the Amencan Institute of Miniog Enginoers.

t Conrerning calcium in sulphides sce my paperon * The Precipi-
tation of Metals from Hy posulptnte dot Pt 3 at this
mecting.

{ Procipitations are washed casily, and with a minimum of water,
10 a Glter press especially constructed for that purpose.  In washing
sulphides a very small quactity of NasS; should be added to the
wash watr to prevent sulphatization of CugS.J§ .

!
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stances it is bad practice not to wash sulphides. Steam
drying becomes more difficult and expensive, the salts re-
taining water of crystallization, and if sulphides are sold
to smelters,§ freight and working charges have to be paid
on worthless material.  Besides, the sulphides may take
up moisture during storage and shipment, thus causing
disputes abour discrepancics in weight and assay value.
‘The whole problem of refining sulphides at the mill
presents financial as well as technical difficultics, e.e.,
commercial success depends on the location of the works.
In one of my papers (Zrans., xiii., p. 105), I proposed
*to dissolve raw sulphides in concentrated, nitrated sul-
thuric acid, with regeneration of the escaping nitric oxide
1131 itrous and nitric acid, absorbing the latter by concen.
trated sulphuric acid. I am now of the opinion that this
process is without merit.  The principal advantage ob-
*tained for it was that roasting the sulphides, with loss of
silver, might thus be aveided. But if steam dried sul-
rphides ate carcfully roasted in a mufile furnace (the mufile
being heated only from above, not from below), and the
‘escaping gases are drawn through a Roessler convertor,
the loss of silver by volatilization can be cntirely pre-
cluded.
In my book, Z%4e Lixiviation of Silver Ores with Hypo-
sulphite Solutions, I described a2 method essentially the
same as that used by A, D, Hodges (77ans., xiv., p. 731),
for refining sulphurized, base Comstock bullion, with this
<difference, that in my plan the sulphuric acid for dissolving
lcopper oxide was to be obtained as a by-rproduct by draw-
ing the sulphurous acid from the muflie furnace through a
Roessler convertor.  This method, which is only out-
lined in niv book, I shall now consider more in detail.
“The principal ditficulty of the process centres in the roast.
ing.  If sulphides are roasted as they come from the
‘drying chamber, after grinding the lumps in a sampling
‘aill, the resulting product is unsuited to treatment with
dilute sulphuric acid. No matter how carcfully the roast.
ing is done, a granular mass is oblained, consisting largely
of metallic alloys, with comparatively little copper oxide,
It is not difficult to discover the reasons for this behavior.
t

14

+ §The freight and smelting charges on Marsac sulphides are $30
per ton; hence, 1n not removing the soluble salts, from $3.39 to $3.
arc paid for slnppmi: and reducing worthless material that might
have been just as well left at the mill,
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1. In burning the free sulphur, the cbarge commences
at once to form little balls.

2. The sulphides are not in the form of a copper silver
matte, but consist of individual minute particles of the
sulphides of silver and copper.

3. Silver predominates too much over copper.

4. Silver sulphide oxidizes too rapidiy, and the copper
oxide formed im:mediately reacts upon remaining sulphides,
converting them into metals. Most likely, even at very
low temperature, actual fusion of the very fine particles
takes place, favoring the above reaction. By continued
oxidation, a portinn of the copper in the alloy could, no
doubit, be converted into oxide, but the preponderance of
silver would prevent oxidation to any depth.  The same
m2ay Lo <aid concerning the action of the Roessler con-
vertor. In the latter, metallic copper is readily dissolved
by dilute sulphuric acid; but it 1s not probable that this
would be the case with an alloy containing so much silver.

As already mentioned, lixiviation works now ship their
product to smelters unroasted.  Although, by roastitg
sulphides, their weight is materially lessened, and the pres
duct is obtained in a better and less bulky farm for pack-
ing and shipping, the objection to roasted sulphides is
based upon the difficulty, almost impossib;'s  of their
correct sampling, making a fair settlement beiween buyer
and seller a source of much annoyance.

All difficulties in roasting can, however, be overcame if
we convert the sulphides into a matte, at the same time
incorporating more copper, in the shape of cement copper,
in order to obtain a product which permits a good Zier-
vogel roasting. There is more than enough free stiphur
in the sulphides to sulphurize all the copper necessary for
their purpose,

Hodges sulphurized base Comstock bullion easily and
at a trifling expense in a cast-iron kettle. I see no reason
why the matting and copperizing of sulphides could nat
be done just as well in the manner described by Hodges.
e succeeded in roasting a copper silver matte, which
contained on an average equal parts of copper and silver,
converting as much as 75 per cent. of the silver (on an
average, per cent.), into silver sulphate.  From the
roasted product the copper was almost completely dis-
solved as oxide by chamber acid. 9 Most probably &

4 The bars produced from sulphurized so-called ** white bullion”
were on an average ,g67 fine in silver and gold.




THE CANADIAN

“

MINING AND MECHANICAL REVIEW |

193

copper-silver matte may he successfaly roasted, cven if
silver predominates slightly over copper.  But assuming
that the relation of silver to co )‘)cr must be one to oue, the
amount of copper needed would not be very large where
ores are treated by the Russell process, and a compara.
tively large amount of copper comes o precipitation,  All
this copper would be returned as sulphate.

The operations of the process would be as follows

1. Matting and copperizing the sulphides in 1 cast-iron
kettle.  Sulphurous acid, produced by buming of an ex-
cess of sulphur, should be conducted to the mutlle furnace
and thence to the Roussler convertor, or to the latter at
once. The matte may be removed from the kettle while
in a pasty coundition, t.c., before solidifying.

2. Pulverizing of the matte through a No. 40 screen.*

3. Roasting ina mufile furnace, with a Roessler con.
vertor attached. The roasting should be conducted as
was done by ilodges, i.¢., for the formation of a maxi.
mum of silver sulphate.  Shoulu the sulphuric acid pro.
duced in the convertor be insufficient for dissolving all the
copper oxide, pyritic ores, containing silver, could be
roasted occasionally, at slight expense, to make up the
deficiency; or sulphur coutl Le burnt should this prove
more cconomical,

4. Boiling the roasted sulphides {after separating sin.
tered lumps by screening), in a lead-lined tank with the
sulphuric acid obtained in the Roessler convertor.

lln this operation either of two methods may be sclected,
One, as duseribed by Hodges, consists in the separate
precipitation of the silver sulphate from the solution by
copper, if it is desirable to raise the fineness of gold in the
insoluble silver residue; the other, in effecting the decom-
»osition of silver sulphate at ance by placing copper plates
in the dissolving tank. The latter wmethod is the simpler,
requiring less apparatus and manipulation, and deserves
preference when gold is absent, or present in sufficient
cuantity to stamp the bars.t

5. Crystallizing th.c copper solution, if necessary, after
concentration.

Since all or most of the copper sulphate is u<ed again in
the mill, and not for sale, speciai attention need not be
paid to the production of a*fine looking or very purc
acticle.  In fact, small crystals are more desirable for the
preparation of extra solution than large oncs.  Mother
liquor from the crystallizing vats would be returned to the
Roessler convertor.

The concentration of solutions I propose to effect by
running them through a lead tower, with inclined shelves,
against & current of hot air.  The latter would be drawn
from the chimacy of the mufile furnace by a Koerting
steam jet ventilator.

6. Washing of the silver residues (and cement-silver);
pressing into cakes; drying and melting into bars,

7. Precipitating cement-copper by scrap iron from wash
waters, weak soltions and }rom mother liquors in which
too much iron has accumulated.

In some cases a surplus of copper sulphate over that
needed for extra solution in the mill may result.  Where
this could not be sold at a profit, it should be precipitated
by scrap iron, thus kecping in rotation the cement-copper
for copperizing the matte.

It will be scen that the process in this form presents no
essential technical difficulties, all its operations being well
understood by metallurgists; nor does it require large, ex-
pensive or complicated apparaus.  The refinery should
be built on a scale to remain in pperation and keep the
men employed continuousty during the daytime only.

\thl}wr it will be more profitable to refine sulphides
at the mill or sell them to smelters, must be caleulated for
each individual case and depends entirely on local circum-
stances.

I have no doubt that refining sulphides at the mill would
entract a higher percentage of the precious metals, especi-
ally of the gold, than is shown by the comuercial assay
upon which scttlement is made between the buyer and
seller.  Smelting works must have a margin in their
favor, or they could not conduct their business with a
sufficient profit at the rates they charge for treatment and
the percentage they deduct from the commercial assay
value.  Even the Freibe.g works, belonging to the gov-
crnment, have their Huettenremediens and extract so-
called ** plus " silver.

Having in view the ercction of a refinery for sulphides
at the Marsac mil), Uiah, I made the following laboratory
C\periments,

FXPERIMENTS wiITH SULPHIDES CONTAINING LEAD
AND CALCIUM,

(Sulphides Unwashed ).

‘The lot of Marsac sulphides, a sample of which was at
my disposal, was said to have been produced after the
precipitation by Solvay soda of lead and calcium from the
wilation; but cither the precipitation of these metals was
wt complete, or the sulphides had become wixed with
thuse obtained prior to the introduction of separate pre-
cytation for lead and eatawm.  The sample contained
34.7 per cent. silver (9.0 ounnces gold per ton), 19
per cent. copper and 2 per cent. lead; calcium and
ather constituents not determined. A few grammes

One cubic foot of matte, pulverized through a No, 4o screen, will
weych about 375 pounds.

t In councction with this point, I made the following experiment :
An alloy of pure silver and copper, .500 fine in silver, was boiled with
tver sulphate, Cementsilver was rapidly precipitated, although
wich more <lowly than by the use of pure copper. I then took
intario bullion, .440 fine, which i< principally an alloy of silver and
wper, and immersed a sheet of it an asitver sulphate solution, “The
vc)lucxion to cement-silver was very slow and ceased entirely after a
1wt tishe  Probably the presence of a small amount of lead snter-
trred with the reaction,

of these sulphides were digested with ditute hydrochloric
acid.  Carbonic acid and sulplurettea hydrogen were
evolved, showing the presence of calcium carbonate® (and
lead sulphide).  The filtered solution was boiled with
potassium chlorate, after which lead and a small amount
of iron were precipitated Ly ammonia.  From the filtrate
a very perceptible precipitate of calcium oxalate was ob-
taincd.  Most of the calcium however, remained, with the
residue as sulphate.t

In roasting these sulphides in a clay disk in the muflle
ot a cupelling furnace the free sulphur was burat quickly,
and then a rapid roasting at a very low temperature took
place. In clevating the temperatuee as required for a
dead roast, the sodium sulphate (during roasting, sodium
h{posulphilc and chloride are also converted tto sul-
phate), commenced to fuse, and the final result was a
granuar mass of brittle, metallic globules, on which con-
tinued roasting did not scem to have much effect. On
treating them with sulphuric acid of 15° B., not a trace of
silver sulphate was found in solution, and after continued
boiling only a small quantity of copper was extracted.

Now, 50 grammes of sulphides were mixed with 8
grammes of cement-cupper, to raise the percentage of
copper to that of silver, and heated in a small cast iron
crucible, Son ¢ sulphur fumes escaped, and then quick
and complete fusion took place at alow red heat.  The
very liquid matle was poured out. Not a particle of
metal had scparatd, and the inside af the cruicible was
not visibly affecte.  The matte, pulverized and sified
through a No. 40 s.veen, was roasted at a temperature
just sufticient to ignite * It behaved very well and did
not bake in the least jusi then. But when the tempera.
ture was raised, after the o'ne flame of sulphur had dis-
appeared, the sodium sulphate commenced to fuse, and
the 10asting dish was filled with a mass like mush.  Under
still further increase of heat, the charge commenced to
foam, through decomposition of sulphates and reaction
between oxides and sulphides, and shortly after it harden-
ed into solid, porous crusts. These were pulverized and
boiled with dilute sulphuric acid. Rapid solution of the
copper oxide took place, and from this solution copper
sulphate and a great deal of sodium sulphate crystallized,
The metallic residue was fused with borax, yiclding silver
.00 fine, It can be scen, as observed at the beginning
of this paper, that roasting and treatment as above of un-
washed salphides is not practicable.  Under such circum-
stances the roasting is not only very difficult and incom.
plete, but the sesulting silver is too low in_fineness and
the copper solution is contaminated with sodium sulphate.

The sulphides were now leached with water, and the
purified product was subjected to the same treatment as
forerly.

EXPERIMENTS WITH SULPHIDES CONTAINING LEAD
AND CALCIUM,

(Sulphides Washed ).

The direct roasting of washed sulphides proceeded better
than that above described; but when the temperature was
raised the charge became rather sticky, foamed and then
hardened. It contained considerable copper oxide; and,
after boiling with sulphuric acid, the insoluble residue,
melted with barax, yielded a button abont half metal and
half matte. The matte comained 35 per cent. of silver
and the metal was .897 fine.

After matting and copperizing a sample, as described
before, I found that roasting could be carried on without the
slightest difticalty, the charge behaving well from begin-
ning to end. I made no attempt at Zicrvogel roasting,
which is rather difficult anyhow with small samples, and
with material containing so much lead and calcium.  The
temperature was quickly raised after most of the sulphur
had been oxidized. At the end the charge was hept ata
good red heat.  After boiling with acid, the residue yield.
cd a bar .938 fine in silver.  With slower and more care-
ful roasting, fine silver would, no doubt, have been pro-
duced, although the presence of lead and calcium sulphate
must also have exerted an unfavorable influence.

EXPERIMENTS WITH SULPHIDES ENTIRELY FREE FROM
LEAD AND CALCIUM.

Iaving, at the time, no sulphides free from lead and
calcium at my disposal, I produced them by converting
10 grammes of silver into chloride, dissolving the latter
in sodium hyposulphite solution and adding 40 grammes
of CuSO, + 5aq = 10 grammes Cu.  The solutivn was
prec” mtated with sodium sulphide and the sulphides were
washed, dricd and watted.

In roasting the pulverized matte great care was taken
to regulate temperature 50 as to form a masimum of silver
sulphate, especially by not allowing the charge to get 100
hot at the end of he ronsting.  This was accomphished
remarkably well.  In dissolving the roasted matte neacly
all the silver went into solution and was precipitated as
cementesilver.  The final result was a bar .88 five in
silver.

* Concerning the presence of calcium carbonate in sulphides, see
my paper, * The_ Precipitation of Meials from Hyposulphite Solu-
tions,” already cited.

t It i< not astonishing that so little calcium carbonate <hould be
found in and dissolved from the unwached sulphides. ladigesung
the <ulphides with diluted hydrochloric acid, the sodium sulphate
present precipitates most of the dissolved calcium as gypsum. In
<ubjecting the .sulphidcs 1o steam drying, there is ako oppormml?‘
for converting tum cark into h Gyprum as such
cannot be precipitated by NagS, from a sodium_hyposulphite sotu.
tion (as constituted after use in the mill), containing calcium.

EXPERIMENTS WITH SULPHIL2N CONTAINING ONLY
SMALL QUANTITIES OF LEAD AND CALCIUM.

{(Sulphides Washed ).

Finally, I obtained from the Marsac mill samples of a
lot of sufpllidcs contining only a trace of lead and much
less calcium than the first lot.

The contents in silver were 34.6 per cent. (8.6 ounces
gold per ton), and in copjer, 20.0 per cent,  Soluble
salts, 13.2 per cent.  After leaching out soluble salts, a
part of these sulphides was matted directly and another
har* with incorporation of cement-copper, as described for
‘ormar cxperiments,  Both samples were now roasted
with the intention of forming as much Ag, SO, as pos-
sible.  Only a small portion of the silver, however, was
converted into sulphate. ‘This was evidently due to the
presence of calcium in the matte,

The sample to which copper had not been added was
rather difficolt 10 roast, requiring constant stitring and
showing a tendency to sinter, while the copperized matte
behaved very well, as deseribed in previous experiments.
The addition of copper is of decided advantage in facli-
tating the roasting, and, 1n consequence, raising the fine-
ness of the silver after solution of the copper.  The matted
and copperized sulphides yielded silver .9go fine, while
the sulphides matted without addition of copper yiclded
silver only .938 finc.

The roasting in all these experiments was done in the
muflle of a cupelling furnace which held clay dishes of
only 3% inches diameter.  In consequence, the roasting
of such small masses proceeded too rapidly, which was
detrimental to the formation of silver sulphate, and favor-
ed the scparation of metallic silver alloyed with more or
less copper.  There is no doubt that finer silver will re-
sult after careful roasting ona large scale.  Sintered umps,
containing unroasted matte, should, of course, be separ-
ated by screening, and, after puiverizing, should be re-
roasted with the next charge.  The presence of small
quantitics of lead and calcium is evidently not injurious,
although it interferes with a good Ziervogel roasting,

This paper would have possessed more value and in-
terest if the experiments had been followed by analysis of
the materials and all the products. To do this [ had
neither the facilities nor the time; besides, such work is
done more profitably at the mill, for reasons that require
no explanation. I hope the muscular lixiviators will wake
up to the fact that their work cannot prosper without
analytical help. The present condition of affairs is dis-
graceful, as has been more fully shown in my paper on
‘¢ Precipitation.”

I refrain from givin§ estimates of the profit and loss in
refining aulphides by the process described above, hoping
to do this at some future time, after its introduction in
practice,

—_—————

The Transmission of Power by Flectricity.—The
Bulletin de I Electricite, in a consideration of the prob-
lem of the transwission of power by high-tension currents,
states that the official experiments demanded by the Ger-
man Government from the Berlin General Electricit
Cc:upany and the (IEeliken Metallurgical \Works as to their
method of transmission of 300 horse power to a distance
of 180 kilos. have given results full of useful information.
The problem of the clectrical transmission of power seems
wholly solved by the employment of high tensions, before
which the notion of distance between the generator and
receiver disappears, It was necessary, however, to make
some rescrvations as to the possitnlity of utilizing a cur-
rent of 30,000 volts on account of the difficulty of snitably
insulating the dynamos and conductors, besides which 1t
was necessary to determine the conditions under which the
disruptive charges took place.  The (Erliken expennments
do not definitively determine the question, their deviation
being too limited. In the experiments under votice an
alternating current dynamo giving at high pressure a ten-
sion of 100 volts communicated with the circuit of a large
transformer wire plunged in oil, of which the circuit of the
thin wire was joined on to the line.  Ths, formed of bate
wire of 4 mn., was supported Ly posts supplied with in-
sulators and presenting a working length of 7 kiloms.,
and comes at the limits of the circuit from the thin wire
of a transformer also steeped in oil, of which the thick
wire circuit communicates with the receiver.  In the first
eaperiment the tension at the beginning of the line was
15,000 volts, and 100 volts only at the iimits of the gen-
crator. In the two other experiments the tension of the
principal current was pushed 1o 30,000 and then to 33,0co
volts, the receiver only receiving a current of 100 volts.
Carefully taken measures showed that the insulation w s
perfect, and that no deviation was produced either in the
machinery or on the line.  ‘The result of this is that itas
possible to produce and wtilize without Josses a current of
33,000 volis; bat one cannot judge how long the nsulants
will resist, and the Franhfort esperiments will enlighten
us on this point.  The dangers arising from a distuptive
discharge are less to be feared than one would be tempted
o suppose.  Two thin wires had been fixed, one to each
of the Jine wires, and their ends by degrges brought to-
gethers the discharge spark was only produced at a dis-
tance of 22 mm., under a difference of potential of 22,0c0
volts.  The lelios Company have alo wmade similar
experiments and recognized that the spark burst at the
respective distances of 28 and 64 mumn. for tensions of
15,000 2ud 28,000 volts. Leaden circuit cuiters being
intercalated on the principal line, the formation of a short
circuit was provoked, when the fead mehed immediately
and the current was interrupted.  Such have been tle
(Frliken evyeriments, the consequences of which are of a
kind to alter . he present working conditions of clectrical
energy.
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Concentration of Iron Ores.--Probabilities based on
its Success.

By §, Bawors, ML, Kineaox,

T'he business of crushing low grade magnetic ores and
separating the mineral from intermised rock by various
magnetic adjustments has become an established industey
in the United States.  Some 26 wills are in operation,
crected at cost rangang from $15,000 to $300,000. The
plants engaged present features of no very distnctive
type, and for each is claimed rival qualities of economy
and cefliciency, which will be determined ere long by en-
tensie expenience. The subyeet of concentration has
won the attention of Brtish tron-masters, to whom the
proposal to render hematites maguetic by caleination, to
be followed by the use of the magnetic separator, scems
to commend stsell as a practical method of ennching
the furnace charge and thereby reducing the cost of fuel,
These processes are of interest from their remarkable sue-
cess in dephosphorization.  They have <hown conclusively
that phosphorus accompantes the ore chietly if not alto
gether i the form of apatite i the gangue, possibly as
a phosphate of alumina in ~ome ores. The increase of
the sulphur content by the concentration process 15 its
sule disadvantige, but it bongs out the benent of imual
roasting,, which abso serves to lacillitate the dintegration
of sume ores. The preparation of iron ores for the fur.
nace iy, in consequence of the attention directed to it by
the suceess of the magnetic concentration: process, likely
to engage much immediate attention, To the furnace
manages the sulgeat s obnnasly commended, but to i
mine owner it means the gift of value to properties which
have after years ol operation been put ont nll the marhet
by mines ottering richer ores, or which have never 1n-
vited development by reason of low iron content.  The
first case put is that of several mities in New Jersey and
New York, whose record has not supported the popular
supenstition: that ores increase 1 richness in proportion
totheir depth. The estent of such property is probably
not generally hnown,  The State of New York alone has
14 anthracite, 1 cohe, and 8 charcoal furnaces out of
blast. There is no searcity of iton ore, the ontput for
1858 having been 1,200,000 tons. It was only 4,000 tons
less in the year 1879-80. A recent report on the jron
wines of the state shows that 30 mmes of magnetic ore, 8
of her atite, 11 of bog orey and 3 of fosal ore are e,
Once of the causes assigned for this state of things is the
competition of sicher mines, in which ore is won at less
cost. Within 40 miles of New York the Pechskill mines
uccur at the southerly end of a range of magnetites,
limonites and carbonates, estending 6o miles in length
through Putaam, Dutchess and Columbia Counties.  “The
s1ccess of laige concentration works at the Tilly Foster
wine attracts attention to the lean ores of this great iron
range. and operations are in progress for the eatension of
concentrating enterprises. 1t s probable that cre long
the importation of Spanish ores will receive a cheek from
the competition of the product of New York and New
Jersey concentration mitls. The duty of 75 cents a ton
has nut intafered with the development of the Juragua
mines in Cuta, the propenty of the Bethlchem Iron Com-
pany, frem which the yearly output has reached 206,000
te s Another large Cuban mine of rich magnetic ore
is under development, and the extension of trade between
Cuba and the United States_consequent upon the recent
seciptoaty teaty with the Isiand s bikely to help the
mining interest. Over against the successes which the
concentration process may win must be set the cheanness
with which the hematites of the Southern States are
mined, and notably the development of newly discovered
mines of great extent in Virginia,  This State is coming
rapidly to the front as a producer of coal and iron, and
there are features in her ponition which make it altogether
probable that she will attam an andustral development
which will soon secure for her the very front place in the
Union.  The recent eatension of mine railways w the
Pyrences, and the introduction of i .chinery to aid the
cheap labor of the Spauish mines, will afford Amencan
furnaces on the Athantic coast another competitor 1o deal
with for cheap ores of high quality.  In fact the various
sources  for supply which have been  traced  leave
o room for doubt that «an the sea board the American
iton makmy nterest v pracuically  mdependent  of
the ywreat are producers n(l the North-Western States.
While Chicago enjoys exceptional  facilities for  dis-
tribution  along the path of western eatension, it
does scem that the south has more varied resources,
a weder range of production, and a mare hospitable sky
than the wostern plains.  The situation sketched indi-
cates mather intense competition than that there shall be
any faction which will hinder western progress  The
Lastern States have had to follow the chanot wheels of a
weanard moving foree, but the repencrated South moves
on another ine with new cacrgics developing at every
step of her progress.  Is Canada hikely to come in for
any favers, ur any degree of regard, that il help the
development of her mineral interests, while acw cnter-
prises are not only alnothing Amencan capatal, but tad.
ding lagerly for forcign syndicates and forcign share.
haliders 2 This question need encourage 1o possmisn,
bat the rather provoke encrgy and enterprise.  Without
these farcign eapital will be of divadvantage rather than
Lain tous,

The sepurt of the Untano Inspraien of Mines prewents
a rccummenadation which ments the consideration of the
nawly created Burean of Mines. e says. ** Scveral

cntlemen largely anterested an the development of the
tron dndusiry oo Ladent Ontanio have suggested that gest

borings throughout the principal ore occurrences in that
district. are 2 necessity 1o determine their eatent and
value, The Zron Age, the leading journal of the Aweri-
can iron trade, in commenting on the report of the
Ontario Mining Commission, suggests that the quantity
and quality of our eastern ores have not been demon.
strated 1o the satisfaction of American investors,  This
opinion, though controverted, is still current with our
American neighbaors, and no answer so conclusive can be
given as proper tests conducted by a competent eapert in
deep drilling in the magnetic deposits.  The results, it is
contended, would he invalnable to the investor as well as
to science. Sir Richard Cartwright gave the following as
his view on this matter : ¢ As faras I can form an opinion,
I am inclined to believe that the very best thing the
Government of Ontario could do would be to secure the
services of a thoroughly competent Swedish mining en-
gineer or iron-master,and get this gentleman to devote some
months to the study of the mines of eastern Ontario, 1
think most of the Swedish iron furnaces work on charcoal
and oiten with the assistance of water-power, and that the
suntounding condittons found here more nearly resemble
those eaisting in Sweden than anywhere ebse. The
Government swould then be in a position todecide whether
they would grant any public funds to promote develop-
ments, or what other steps they would take,””
- e

Phosphate Shipments from Montreal.

The tollowing are the othcial returns of the quantities
of Canadian phosphates shipped to Europe from the port
of Montreal frum July 21 todate:
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Jl 22 S8 Canthiana,
:7]  Glemfler, ! .
2y " ' Millar & Co. 28
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Lonier Robr & Co,
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.:\1 Oty of Lancoln [Lanverpoot Witwon & Green, | soo
A o o . Lomer Rohr & Co.| 120
20/ Bark St Julicn Candiff, . . 30
Aug. 1 Sup Mabet Lavior  (Laverpool, iWilwon & Green. | 370
Iy Nuwedinhi Prince.jlondon, Laommer Rolir & Cod 30
3 o [ o Millar & Co. 78
sJiark Coluanbia, Glasgow, Lomer Rolir & Co.f 30
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10} ** Princene, Grimsby, N 125
1] Osnwanti, Liverpool. Wilwon & Green. | 220
2365
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Wil & Green. R 1000
Millar & Cooivivie o0 aven 203
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Tons,
Liscrpool . P 1210
landon . . sg:
Glasgow
Canhfl 300
Han . (83
Grimnshy 128
Totaltenvexported . . . L L. 236
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Phosphate Quotations.

Advices from London under date of August 12 are as
follows :

* Qur market here continues dull and lifeless, but with
the advancing season we may hope to see a little more
moving shortly.  Meanwlule, however, ll{crc is no lack of
supplies, and expecially Flotidas ate offering liberally.

* From Liverpoal the reports are of a similar tenor.
We are advised that phesphates of good quality are too
plentiful and difficult to scll. With firm ol of So7,
they think business might be possible at 15, delivered
waights. 707 Floridas have, we arc told, been sold at
Qi d. c.i.f., but on the other hand, still lower grades are
rather scarcer, and 607, s quated at 1034, delivered
weights. .

““As regards Hamburg, we hear that Canadian 307
is being otfered there at 124, per unit, and that a sale has
been actually made at that price, but it is reported the
scllers had aspecial object in making the sale in order
to depress the market to cover themselves for bear sales
madce some time ago.™

The American Sandstone Industry. A lullctin
wsucd by the Depantment of the Interior, Washington, in
rclation to the sandstone industry, says the amount of
sandstone produced in the United States in 1889 was
71,571,034 cubic fect, valued at $10,816,0537, while for
1850 the valuc was only $4,780,391, an increase durang
the decade of $6,035,660, or 126°26 per cent.

The Jeflrey Manufacturing Co. of Columbus, Ohio, have
in the hands of the printers, a revised Tlustrated Cata.
Togue and Price List showing all the chain links and
specialtics manufactured by them. A wrought chainis
ohe of the latest additiuns to their already large list of
chains.  This Company have the largest line of chain links
from which to scleet, of any manufacturer in the world
and thee list should be consulted by both the dealers and
users of such machinery in general.

MINING NOTES.

(Frox Ovu Owx CORRESPONDENTS,]

—

Nova Scotia.
Cariboo District.

The once productive Lake lode has been doing nothing
for some time but pumping water, and authentic reports
concerning the mine are lacking.

‘The Dison property continues 1o produce largely, and
from present appearances will maintain its out-put for
some time to come.

R —

The Halifax Mining and Prospecting Co. have ceased

operations iu this district, and the affaies of the company

have been scttled here by the manager, Mr. Edward
Whidden.

Darrs Hill.

The management report a scarcity of labor, and a
shortage of quartz on that account. The western stopes
show a larger lode than usual, while the eastern stopes,
though showing large bodics, are in low grade rock.  The
mill continues to give great satisfaction.

South Uniacke. )
Reports from this district say Messss. Thompson &

Quirk are expecting bigger returns than usual, the quartz
raised being of exceptional richness.

Work on the Nitherow propesty is reported satisfactory,
the grade of the quartz being better than for some time.

No encouraging news is reposted from the Neilly pro-
perty, aithough the shaft is sl sinki.ng.

Waverley.

The lodes of quartz found near the Rutherford farm,
about two miles from Waverley, have recently been test-
cd with 2 reported result of $3 to the ton.  The propenty
has changed hands, and a small crew of men are at work
prospecting and getting ready to open up the property.
The lodes are near a good water power, and shonld be
Worked very cheaply.

The Lake View Co. closed down the 1st of August, the
pumps, however, are still keeping out the water.

The Sophia Mining Co. have lowered the water in the
Tudor lode sufficiently to commence stoping in the western
end.  No reports ~< to grade of rock have been received.

Renfrew.

The water in the Ophir lode is below the 250 ft. mark,
and a strang lode cight inches thick is visible.  "This will
be opened out next month.  Considerable uncertainty
exists as to the depth of the old workings, the greatest
reported being 400 feet, but the present management
think this figure too large.

The Free Claim remains closed down.

Gays River.

The Coldstream Co. have filled their ore bin with
material coming from the new shaft, and started their
will on the 10th inst. It is proposed to drop the whole
50 stamps on this mill run,

Pictou.

The Explosives Commitice, appointed by the Provin.
cial Governinent, will meet at Stellarton, on Thursday,
Scptember 3rd.  The members of the committee are,
Mr. E. Gilpin, Inspector of Mines; Mr. 1. S. Poole, of
the Acadia Co'y; Mr. R, S. Brown, of the General Min.
ing Association; Mr. H. Rac, Spring Hill; Mr. Thos.
Johnston, Westville; and Mr, R. Croshy, of Cow Bay.

he purpose for which they have been appointed is to
ascertain which, if any, explosives may with safety be
used in gascous mines.  Now that powder is prohibited in
dusty or gaseous mincs a safc and reliable substitute is re.
quircd.

Cape Breton.

A party composed of President 1. I Gragy s Dircector
M. ¥, Dickinson, jr.; G. G. Frances, M. E., of London ;
W. Ingalls, M.E., of the Mining and Engincerin, -(‘Jour-
ual; Pierre Humbert, jr., ME.; H. O. Aldrich, o}. obh,
Aldrich & Co.; G. F. Lotd, of Lord & Mandell ; Emer-
son Colemian, of New York; G. . Newman. of East
hampton, and about a dozen other stockholders and
fricnds of the Eastern Development Company, left Boston
about the middle of the month for a twouday trip of
inspection of the Cosheath Copper Mines and various
points of interest in Cape Breton.  They were much inter-
csted in examining these mines, and were unanimouns in
the opinion that Coxh=ath is destined to be a large pro-
ducer with a profitable futurc.  The party also visited the
International coal mine, the town of Sydaey, sailed on
the Bras d'Or Iake to Baddeck, took a drive in Big Bad-
deck Valley, and weze handsomely entertained Ly Irof.
Alex. Graham Bell at his beautiful country seat at **Beiun
Bhregh,' near Baddeck. The $350,000 of bonds neces-
sary to crect concentration works, railway and smelting
plant of a capacity to handlc 200 tons of orc per day, will
undoubtedly be immediately provided for, asaresult'of the
actual values shown to exist at this minc.
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The Templeton Ashestos Co. are vigorously pushing Masham,

Quebec,
Eastern Townships.

The regular monthly meeting of the Asbiestos Club was
held at Thetford mines on the 27th ult., when the large
attendance of mewmbers justificd whatever may have been
said regarding the Club’s carnest endeavor to make it a
success.  In the absence of the Thetford vice-president,
Mr. A. Ward, Mr. D. A. Brown, of Boston, filled the
chair in his usual graceful manner.  The usual rowtine of
business being through, the question of refurnishing and
fiting of our new club room came before the meeting,
when about one hundred dollars was placed upon the
subscription list.  We trust 0 have our new club house
ready for the August meeting, the 27thinst. Mr. A, M.
Evans, M. E., after all business had been transacted, then
read 2 paper on the ¢ Carboniferons Series.” Tt was im.
possible in a limit of thirty minutes to enter into detail on
such a large and interesting subject, and but the smailest
“ bird’s-cye view ” could be given of the matter. It was
observed that he took the **peat bog theory ” regarding
the formation of our vast deposit of black diamonds. A
vote of thanks was unanimously tendered to him for paper
read.  On our opening meeting (new club house), we ex-
pect to hear a lecture from the Government mining
engineer, Mr. J. Obalski, of Quebec.

The all absorbing question is the mining tax among
mining men in this district, the Quebec government hav.
ing sent in the papers for us to Al up o &e taved on, and
we all simply say we cannet fill them up for the simple
reason we honestly belicve said tax in said form stmply to
be monstrous and unjust to every miner in the Province
of Quebec. It is not because mine owners or mine mana-
gers wish to cvade any fair and legitimate tax, but the
way in which the tax is taxed is very far from proving that
the men who proposed such taxation know the first prin-
ciples connected with mining enterprises as a wholeand in
general. I we must be taxed, why, in heavens name !
don't they tax us on profits, not on loss?

Our visiting friends from New York and New Jersey,
having taken pity upon our being burnt out, in conncction
with local talent, propose to give a grand concert for the
benefit of aur Ashestos Club at an early date.  We trust
1s success will be commensusate to the worthy object it
aims Lo assist.

Lievres River.

A numbher of the principal phosphate companies on the
Lievtes River addressed a letter to the Minister of Public
Works, setting forth the injury that would be done by
closing the navigation at Little Rapids in the following
termsi=—** That we are under engagements to deliver large
quantitics of mineral which can only be forwarded for
shipment by way of the River du Lievee: that if naviga-
tion I stopped at this scason of the year, the result will
be most disastrous to our interests, and that the time for
closing the River at Little Rapids, as stated in the above
mentioncd communication, namely, the toth proximo, is
an unugwally short notice. In view of the above, we
have t that you will cause immediate enquiry to be
made into the matter, as to whether the work of cone
structing a dam at Little Rapids could not be effected
during the winter, after the shipping scason has closed.”
This was signed by Messrs, Wilson & Green; J. Lainson
Wills, for the General Phosphate Corporation; O. M.
Harris, for the Canadian Phosphate Co.; Lomer, Rohr
& Co.3 and the Anglo.Canadian Phosphate Co. A vertal
reply was received from the Department to the effect that
it had been decided not to close navigation, but to do the
work during the winter or in carly spring.

Mr. L. J. Langmead, sccretary of the General 'hos
phate Corporation, is out, going into the general work
and accounts for the Fall mecting.

At the Corporation’s mines work gocs steadilyon.  On
the 8th inst. a scow sank in going through the Long
Rapids, with 40 tons of phosphate, which will be recovered.

Me. E. Watts has left for British Columbia where he
will prospect for copper and silver in the Kootenai District
for an Ottawa syndicate.

The High Roch property is doing exceedingly well
under the new superintendent, My, Twidell, the ‘output
trang steady and of good quality.

Templeton District.

The General Phosphate Corporation have taken out
this month about 80 tons of nrst quality ore from the
Murphy lot in the 7th range. 45 mcen arc constanily
cmployed.

Mr. Louis McLaurin has sold his high grade ore 1o
Lomer, Robr & Co. at Montreal.

their prospecting drifts and are sinking the main shaft to
a depth of 100 or 125 fi., and it is their intention to nn
drifts fromm that depth into the side of the wmountain. 50
men are employed.

Mr. Lederous left Jast week for Paris.  He goes via
Florida where he intends spending some weeks visiting
the phosphate workings there,  He has concluded not to
operate his asbestos claims in the District of Temploton,

The Netherdand Co.’s out-put from theie two leading
pits will be slightly in eacessof july.  About 4o men and
3 teams are employed,

During the past four weeks McRae & Co.’s out-p.t from
the *‘Loyalty’” mune, with 10 men, has been about 30
tons of firsts and 20 tons scconds.  “The oll disputed
show adjoining the Blackburn property is turning out
very good at depth.  From their property on 1t in the
s5th range about 100 tons have been taken out this
month.

Messes, W, M, Schlaesinger, mining  eapert, and
Frank Thomiar, expest driller, from New York, repre-
senting the Edison General Electric Co., are installing
the electric plant at McRae & Co.’s mine on 11 in the
s5th range.  The drill was started a few days ago but
owing to Iack of power a larger engine has to be put in,
in order to get desired results from the drill and haist.

The out-put of the Blackburn mine this month will be
in the vicinity of 500 to tons. 100 men and 10
teams are employed,

‘The McLaurin Phosphate Syndicate’s phosphate drawn
last winter to the dump on the Blanche is now being
transferred to the river front for ranshipment to Montreal.

Messts. McVeity & Kidd have some 14 men engaged
in opening up a mica show on the west half of 10 the
7th, back of Perkins’ Village.

Ontario.
Portland Township.

First shipment of asbiestos from Mr. Allan’s mines has
been made, consisting of 67 bags, of varivus grades, the
sale price of which will determine the future workings.

The old French property is being opened up again.
Some good surface shows have been recently stripped
which promise well for paying work.

The Fleming PPhosphate Company's mine, in 4th Range,
has been inspected by a competent mining engineer who
has pronounced it one of the most remarkable phosphate
deposits in Canada.  One thousand tuns of high grade ore
will be taken out in development and shipped the coming

winter,
Perth District,

Mr. Edward Watts has just returned from an exploring
expedition to the Istand of Newfoundland.  T'wo years of
diligent search and laborious work by Mr. Waitts and his
party failed to lead 10 the discovery of any economic
minerals.

- Wakefield,

Mr. T, J. \Waitters has some 40 men working day and
night on his mica qropcrty receatly purchased from
Messrs Skead & McVeity.  This minc is doing better
than ever. I'roduction about 30 tons rough per weck.
Cutting plant will shortly be put in.

GOLD MINING SUPPLIES.

. - PP e =

The principal depot in Nova Scotia, carrying the most
complete assortment of first-class goads, 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, Rar and Rolt lron,
Stec! Wire Hoisting Rope, $lemp and Manilla Rope,
Rubber and Leather Belting, Miners’ Candles, Oils and
Tamps, Mincrs® Tools, Machinists” Tools, Blacksmiths’
Tools, and every requisite for the gold miner.

. H. H. FULLZR & CO.,
Halifax, N.S.

Mr. A F. Maclatyre’s lots, 4, 5,6, & 7in the 2nd
Range of Masham, recently purchased, are opcninﬁ: up
well. Some ten or cleven men under John Holmes have
been stripping for the past two months.  Four distinct
leads occur on 5, 6, & 7. As these lots are less thena
mile from LaPiche Station G.V.R.R, the property will

be handy to work.
Port Arthur.

A car load of ore was shipped from the Badges- Poscn-
pine mines recently.

At Arrow Lake work has been suspended on the Wine
chell Middaugh on account of water. The main shaft is
down over 50 feet, and good fair ore has been  ained
right along.

At the Augusta mine there is a force of twelve men now
at work, The drift has been driven in 1o a distance of
49 feet beyond the surface showing, at a depth of over
160 feet, and on the 1st of this month it was estimated
that they were about 19 feet from the vein.

British Columbia.
Kootenai District.

In the Silver King the tunnel has been advanced about
70 feet beyond the old cross.cut and the shaft in the
tunnel is down about the same distance.  The tunnel is
run straight, regardless of the course of the ledge, and the
shaft has cut the foot-wall of the ore body in which it was
cammenced.  $1,300,000 has been offered for this mine,
and refused. At present 21 men are at work, but the
force will probably be largely increased in the near future.

The summit of Toad Mountain is beginning to show up
like a mining camp, now that devclopment work is being
done on half a dozen contiguous claims.  On the Grizzly
Bear men are at work building quarters and making a face
for a tunnel.  Superintendent Robertson says he has the
finest tunnel site 1n the district, and on a ledge too that is
fully 30 feet in width. A road will be built from the
mine to the main road, a distance of 22 miles through
a good country and by an easy grade. The distance
from Nelson will be less than six miles.

A claim known as the Tam O'Shanter on the east side
of Kootenai Lake, not far ftom the Blpe Bell, is attract-
ing considerable attention hecause of the size of the bady
of ore in sight, much of which runs and is of a frec milling
character.  An average specimen selected from the lump
assayed $62 in silver to the ton.  The claim is bonded to
Montreal partics.

That A. M. Esler made no mistake when be purchased
the Dandy is being proved by the development wark.
The tunnel that was started within a few feet of the west
end of the ground is in 35 fect, and in ore—the ore being
copper pyrites and grey copper.  This proves that the
ledge is continuous the full leagth of the claim. * A road
is now being made to connect the mine with the main
road, a mile distant. By the time it is finished a sawmill
will be on the ground, onc being on the way in. This
means that the owners of the Dandy are in earnest, and
that by fail the claim will be fully equipped with not only
wining, but reduction machinery. The pay roll now
carsics 21 men.

The Crescent, a claim owned by a Spohane company,
has aver 8 fect of solid galena ore in the bottom of its
shaft, which is down 30 feet. The showing, along with
the showing in the lower tunncl of the Fourth, makes
claim ownets in Hot Springs district feel jubilant. A
correspondent at Ainsworth writes:  ** To-day, at the
Fourth, with onc wan picking and onc sacking, the pro.
duct was 10 sacks of high grade ore.  Superintendent
Trewantken is excited.™

The Dandy Company, in stripping the tedge above the
lower tunnel on the Dandy recently, uncovered a body of
finclooking ore, which gives higher returas than that from
the surface on the upper end of the clain.  The road has
been swamped and the stumps blown out, so that
machinery can now be got on the ground, At the Grizzrly
Bear, the tunnel face 18 under cover, charcoal is being
hurned, and the boarding honsc is almost completal. On
the Vincta Boy, Ben Thomas, Charles Malley and John
Conners are sinking the shaft, now down about 30 fect,
50 feet further. At the Cumberland, a claim recently dis-
covered by Ilarry Ward, Charles Dundee and A, R. Sea-
man, a shaft is down scveral feet in ore that shows prey
and peacock copper.  The ledge is reported to be k\“y
six feet in width and apparently in place.

The manager ofthe Kootenai Bonanza Mining Com.
peny advertiscs for tenders for from 250 to 500 feet of

tunncling on the Silver Ring, which means that the own-

Rock Excavating
ROCE DRILL COMP

, Slanufactured
, LiTD., 203 St.

See General Advertisemont on Back Cover.

‘Write t0 us for 20 Page Circular on Latest Improvement in Canadian

THE INGERSOLL
ames Street, Montreal.
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ers of that property want to know what they really have
before they accept any of the offers made for it. The
waggon road is completed to within a short distance of the
summit of the mountain, and will be at the Silver King
very shortly. About 60 men, besides those on the waggon
road, are working for wages on the several claims on
Toad mountain. The only sale reported lately was
the Lulu, a claim adjoining the Silver King on the north,
to E. Ramsay, manager of the Kootenai Bonanza
Company.

Ore is being hauled from the Number One mine to the
landing at Ainsworth for shipment to the smelter at
Revelstoke. Over 200 tons are now sacked, and the con-
tractors expect to haul from six to ten tons a day. The
mine continues to look away up, as does the Fourth in the
same camp.

The owners of the fraction between the Blue Bell and
the Kootenai Chief claim they have more solid ore on the
surface than is on either of the big end claims for the same
distance.  Alec McLeod, Tom McGovern, George
Francis, Jack McGinnis, and Dennis Devlin are the
owners.

Vancouver Island.

The electrical coal cutters at the Union mines at
Comox are giving great satisfaction, and more than ful-
filling expectations. The shipments are steady and
increasing. It is understood that the company intend in-
creasing their rolling stock to 250 cars, each of a capacity
of 25 tons.

An explosion occurred on July 25 in No. 2 shatt-of the
East Wellington colliery, by which three men were
seriously injured. It appeared that one of them had gone
into an ‘old and unused air way with a naked light which
attracted a quantity of gas which had accumulated there
since the test of the previous week. Two men were
burned some time ago in this very spot, and it had been
since barred off from the main level. No damage was
done to the mine, nor were any stoppings, curtains, or
doors blown out.

CANADIAN COMPANIES.

The Silver Wolverine Company, (Ltd.)—Under a
winding-up order made against this company on June 6th
last, the secretary has submitted a statement which shows,
as regards contributions, a deficiency of £68,156, and, as
regards creditors, an estimated surplus of £208, subject to
cost of liquidation. The Official Receiver (Mr. C. J.
Stewart) stales that the company was registered on
October 19th, 1888, and was formed for the purpose of
acquiring and developing the Wolverine silver mine,
situate in the Province of Ontario. By an agree-
ment dated January 21st, 1889, the company acquired the
property from Mr. H. E. Winter, (one of the promoters
of the company), the purchase price being fixed at
£60,000 payable as to £1,230 in cash, and as to the
balance in fully paid-up shares. The property was re-
ported upon by mining experts and others, whose reports
and assays were referred to in the prospectus issued by the
company. The company commenced operations at the
mines in January, 1889. Trial shafts were sunk, and
the development of the property proceeded with until
May, 1890, when the company appears to have fallen
short of working capital, owing, it is alleged, to the non-

Canadian advisory board will comprise the following
names: W. H. Nicholls, Capelton, P.Q.; Hon. M. H.
Cochrane, Alberta, NNW.T.; Hon. C. C. Colby, Hon.
Peter MacLaren, Perth, and F. S. Shirley, New Bedford,
Mass.

The Straight Lake Mining Company, (Ltd.)—
This company will make application for incorporation
under Ontario laws, for the purpose of carrying on mining
works and operations in the District of Algoma, in the
vicinity of Straight Lake and elsewhere in the province;
to deal in mines, mining claims and minerals; to mine,
smelt, treat, mill and refine nickel and associated ores,
with other customary powers. Head office, Toronto.
Capital stock, $1,000,000 in 200,000 shares of $5 each.
Applicants, D. G. Gordon, J. Howard, O. M. Arnold,
H. Vigeon, and A. Gordon, all of Toronto; of whom
D. G. Gordon, O. M. Arndld and H. Vigeon are to be
the first directors.

——p—— ——

Latest Stock Quotations of Canadian Companies in

England.

Price.

Excelsior Copper, Limited, £410,738 fully-
paid sharesof £1 .... ......... ..., —_—

Nicola,£Limited, £35,000 fully-paid shares
1S A S —_—

Shuniah Weachu, Limited, £99,888 fully-paid
shares of £1.. .. oovieiiiennnnn. _—

Silver Wolverine, Limited, £68,465 fully-paid
sharesof £1.. .. iiein e, —_—

Tilt Cove Copper, Limited, £160,000 fully-
paid sharesof £2..............oo.ol —_

Ditto, 480,000 54 per cent. debentures.. .
General Mining, Limited, £219,752 fully-paid
sharesof £8.......... ... il
Low Point, Barrasois and Lingan, £509,100
fully-paid shares of £100..............
New Vancouver Coal Mining and Land,
Limited, £185,000 fully-paid shares of £1 3§ %
North-Western Coal and Navigation, Limited,
£160,500 6 per cent. debenture coupons,
June 30 and December 31 ; principal 1904
Ditto, £ 149,500 fully-paid ordinary shares of

4%

Sydney and Louisburg Coal and Railway,
Limited, £50,000 cumulative 10 per cent.
first preference shares of £10, £6 paid ..

Ditto, £14,560 fully-paid non-cumulative 6
per cent. second preference of £10...... 3 5
Ditto, £250,000 fully-paid ordinary shares
O IO e e e | 7 74

Anglo-Canadian Asbestos, Limited, £11,500
fully-paid sharesof £1................

Anglo-Canadian Phosphate, Limited, £46,510
fully-paid preference shares of £10......

Ditto, £25,000 fully-paid deferred shares
o) A 0 T

White’s Asbestos, Limited, £20,000 fully-

paid sharesof £1 ...................
Ditto, £15,000 shares of £1, with 15s. paid —-
Canadian Phosphate, Limited, £ 100,000 fully-

paid shares of £1....... e vees

| 1\ ‘m .:,; i

|

Bell’s Asbestos, Limited. £140,000 fully-paid
shares of £5......ooviiiiiiiiiiiiitt 8%
Ditto, £68,400 debentures, § per cent.; in-
terest January 1 and July 1............
General Phosphate, Limited, § per cent. ordi
nary shares of £10, £2 paid...........
Ditto, £ 5,000 fully-paid founders’ shares of

85

Western of Canada Oil, Limited, £200,000
fully-paid shares of £100..............
Ditto, £99,850 fully-paid shares of £50 ...
Western 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.

Shuniakh Weachu.— 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.

Tilt Cove.—In March, 189o, 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 § 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, 334
each year; for 1887, £4 13s. 9d. per cent., and for 1888
and 1889, 33. Reserve fund, £29,850.

Low Point.—Accounts to December 31. For 1887,
1888, and 1889, § 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, 2145.

New Vancouver Coal.—Reconstructed in 1889. Ac-
counts to June 31? 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 209 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.

payment of calls in arrear to a heavy amount, and| lld‘i i
instructions were sent to Canada to shut down the mineljiiiii-§
by the end of that month. The mine superintendent, it il "p i
is stated, did not quit the property until August, 18go, ‘ I
but prior to that date judgment creditors in Canada (wholi .&1‘
are, for want of any information on the subject, returned ‘I|H1
in the statenTent amongst the unsecured creditors) seized WH
and disposed of all the plant and machinery at the mines. iljii
The insolvency of the company is attributed by the secre- |l |
tary to insufficiency of working capital, and to operations

at the mines, so far as continued, proving unremunera- i i
i

tive. i i

The Hixon Creek Hydraulic Company, (Ltd.)— ‘:!‘ "
Application will be made for incorporation under thel
British Columbia Act of the above company, for the pur-j '
pose of hydraulic or other processes of mining ; to own |
and construct ditches, flumes and other systems of water /i
ways ; to purchase, own, and work mines and minerals ; U
to erect plant to treat same ; with other powers. Head
office, Quesnellemouth, B.C. Capital stock, $100,000,
in 100,000 shares of $1 each. Applicants, James Reid,
T. R Mclnnes and J. Wilson.

Co al Conveyor.

We present on this page a view
of a Conveyor built by the Jef-
frey Manufacturing Company, of
Columbus, Ohio. This form of
Conveyor consists of a double
strand of roller chain running
in suitably arranged iron lined
grooves in the side of trough.
This arrangement keeps the chain
up, clear of the coal, making it
longer lived. Iron scrapers or
flights are attached to the chain
at any desired interval, &}nd are
. so arranged that no trailings are

T e : allowed to remain in the trough.
The chains that are used in the construction of these Conveyors, are made with special,large rollers, which materially
lessen the power required to drive them, as each link acts as a truck, when running in the iron lined grooves. Coal
may be taken into the Conveyor at any point along the line, and may be discharged in like manner, bysimply removing
suitably arranged slides in the bottom of the trough. For further particulars address manufacturers as above.

’

The Canadian Super-Phosphate Manufacturing
Company (Ltd.)—We hear that a_company under the
above title will be brought out in London sonie time in
October, with a capital of £250,000, divided into 49,700
ordinary shares of £5 each, and 150 Founders’ shares of |
£10 each. Itisintended to manufacture super-phosphates
and other fertilizers, and to this end the North Star mine
and several adjoining properties are to be taken up, and
also the grinding mills at Buckingham Basin, on the
Lievres River, while contracts will be made for a supply o
sulphuric acid. The enterprise is based upon the studies
and reports of Prof. Francis Wyatt, Ph. D., of New York,
and the phosphate properties have been examined and
favorably reported upon by Mr. George Atwood, C.E.,
M.E., of .ondon, Ont. Regarding directors, the London
ones bLave not yet been appointed, but the proposed
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NEW CONCENTRATING MACHINERY

FOR A COMPLETE PLANT, HAVING A CAPACITY OF 60 TO 76 TONS.

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

furnish parties purchasing this plant working plans, &. A 385 to 40 horse power engine will be
sufficient as motor. -

This machinery includes the following :

One 9 x 16-inch Blake Crusher complete.

Two sets 22 x 14-inch Cornish Crushing Rolls, all complete.

Two Revolving Screens, 4 sections each, all complete.

One Classifier all complete. |

Four Double Jig Machines, 8 sieves each, all complete.

One Rotary Table (iron parts only) all complete.

Two Elevators 12 inches wide, complete.

All Shafting, Pulleys, Couplings, Bearings and Collars, with all necessary
Belting for above machinery, as per plans.

This invoice of machinery is all new, and has never been erected, and was ordered as a
duplicate of a similar plant we furnished and erected for a company who operated very success-
fully in Northern Canada, but on account of the scarcity of ore, do not now require the duplicate
plant, and we can offer it to any one requiring a first-class concentrating plant of this capacity at
a great bargain. We can also furnish a competent man to erect and operate same if desired.

Address

THE FORT SCOTT FOUNDRY AND MACHINE WORKS CO.,
‘ FORT SCOTT, KANSAS.

H. WARD LEONARD & CO.

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

We will, however, act for the purchaser either as Consulting Engineers, Supervising Engineers,
Inspectors or Purchasing Agents. When acting in this way we will make the following charges

based upon contract prices:

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

For making final plans and specifications, 1 per cent.

For drawing and executing contract on behalf of the purchaser, 1 per cent.

For supervising an installation made by another contractor, 3 per cent.

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

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

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

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

For descriptive pamphlet address

"ELECTRICAL EXCHANGE BUILDING,
| LIBERTY STREET, NEW YORK CITY.
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MICHIGAN MINING SCHOOL. |

A State School of Mining Engineering, located in the heart of the
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and T'echnical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Ecofiomic, and Field
Geology, etc. Has Summer Schools in Surveying, Shop-practice,
and Field Geology. Laboratories, Shops and Stamp Mill weil
equipped. Tluition free.
Houghton, Mich.

SITUATION WANTED.

A young man wants posi-
tion as clerk in a mine. Well
qualified for the position, and
best of testimonials.

Address:
MINER,
Canadian Mining Review,

EBEN E. OLCOTT,
CONSULTING MINING ENGINEER.
18 BROADWAY, - - NEW YORK.

Cable Address: Kramolena.

For Catalogues apply to the Director,

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

Will act as permanent or special advising
engineer of mining companica:

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

MeGILL UNIVERSITY,

MONTIRIEA T,
A SPECIAL ANNOUNCEMENT OF THE

FACULTY OF APPLIED SCIENCE

has been prepared, stating the details of the new Chairs,
Laboratories, Workshops, Apparatus, and other improve-
ments in its several Departments of

Civil, Mining, Mechanical, and Electrical
Engineering and Practical Chemistry,

which will afford in the session of 1891-2 advantages not
hitherto accessible to Studeats in this country.

Copies may be had on application to the undersigned,
who can also supply detailed announcements of the other
Faculties of the University, viz.:—Law, Medicine, Arts
(including the Donalda Course for Women), and Veterin-
ary Science.

J. W. BRAKENBRIDGE, B.C.L.,

ores. Acting Secretary.
Ottawa. g
i Secrve! oy HEAW WIRE cLOTH BIDDLES OF ALIL DESCRIPTIONS
IN ALWAYS IN STOCK

BRASS, IRON AND STEEL.

Send Specifications and get Quotations.

FOR MINING PURPOSES.

L THE MAJOR MANFG.

28 & 25 COTE STREET, MONTREATI.

CO

SAVES YOU BUYING 4

For the following uses:

quarries, irrigating, draining, ete.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.
S8300.00 PUMP,

For pumping cold water, liquids other than water, and air and vacuum
pump. For paper mills, chemical, gas and sugar works, tanncries, mines

]

Send for Catalogue and Price L. GARTH & C0., MONTREAL.

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

Prompt Shipment,

Uhemical and Assay Apparatus.

RICEARDS & COMPANTY,
41 Barclay Street, New York,

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

Mergan Crucible Co., — S~

BATTERSEA, ENGLAND,
Manufucturers of
Crucibles, Furnaces, Muffles,
AND SCORIFIERS

Of Superior Quality.

LEONARD RICHARDS, Agent,
41 Barclay St., New York.

AND FOR THE

Analy tical
ancd Assay

Microscopes of E. Leitz, We!zlar.

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

AGEXTS FOR THE DOMINION FOR THE

MORGAN CRUGIBLE COMPANY, BATTERSEA, ENGLAND,

Kavalier's Bohemian Glassware.
Platinum Wire, Foil, Crucibles and Dishes.
Pure Reagents and Volumetric Solutions.

&z An lllustrated Priced Catalogue on Application.

BATTERSEA

RouND.

Balances # Weights of Beckers Sons, Rotterdam.

Royal Berlin and Meissen Porcelain.

Swedish Filter Paper. Chemically

— g ———

LYMAN, SONS & CO.

MOINTRBEAT,.

LEDOUX & COMPANY,

MINERS’ SUPPLIES.

9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Samp}ing and Storage Works

All the principal buyers of furnace materials in

WROUGHT IRON PIPE, all sizes from 1-4 to 6 inches.
BRASS AND IRON VALVES and FITTINGS.
STEAMFITTERS’ and ENGINEERS’ Goods.

“KNOWLES ” STEAM PUMPS, Single and Duplex.

STEAM and HORSE POWER HOISTS for Mines and Contractors.
STEAM DRILLS, STEAM HOSE and COUPLINGS, STEEL RAILS,
WIRE ROPE, DRILL STEEL, RUBBER PACKING, Round, Square
and Sheet, ASBESTOS PACKING and GENERAL MINING SUP-
PLIES carried in stock.
' Prices and Discounts on application.

e e ARNOLDI, STEWART & (0.

J] the world purchase and pay cash against our certifi-
cates of assay, through New York banks.

By special permission of the Secretary of the
Treasury of the United States, cars of ore or
Cogpet matte passing through in bond can be opened
and sampled 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.

641 CRAIG STREET, MONTREAL.
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E. J. RAINBOTH & CO,

——-DOMINION AND PROVINCIAL—

LAND - SURVEYORS,
CIVIL AND MINING ENCINEERS,
TEE——

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

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

BELL TELEPHONE CO

4 4 4 4 .
O CANADA.

ANDREW RODERTSON, - -

C. I SIsE, - - - - -

C. P. SCLATER, - % SECFETARY-TREASURER.

H. C. BAKER, - - Manager Cntario Dept.

IaMiLTON.

HEAD OFFICE, MONTRIEAL,

PRESIDENT.
VICE-PRESIDENT.

This Company will s=ll its instruments at prices ranging
from $10 to $25 per set.  These insiruments are under
the protection of the Company’s patents, and - @& hasers
are iherefore entirely {vee from risk of litigation.

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

Full patticulars can be obtained at the Company’s
offices as above, or at St. John, N.B., Halifax, N.S.,
Wirnipeg, Man., Victeria, B.C.

KORTH-WEST MOUNTED POLIGE

RECRUVITS.

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

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

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

The term of engagement is five years.

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

Other Non-Com. Officers .. 8sc.to 1.00 do
S:rvice  Good con-
pay. duct pey. Total.

Ist year’s scrvice. . 5oc. -——  50c. per day.
2nd do 50c. §5C.  §5cC. do
3rd do 50c. 10c.  6oc. do
4th do 50¢. 15c.  65c. do-
sth do 50C. 20c.  70c. do

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

Members of the force are supplied with free rations, a
tree kit on joining, and periodical issues during the term of
service. .

Applicants may be engaged at the Immigration office,
Winnipeg, Manitoba; or at the Headquarters of the
Torce® Regina N. W. T.

Money Orders.

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

On Money Orders payable within Canada, the
commission 1s as follows :

If not exceeding $4 ................. 2c.
Over $4, not exceeding $10........... sc.
10, *¢ ‘o 200 ... ... 10cC.
‘¢ 20, ¢ “ 40. ... ... 20c.
‘40, ¢ ¢ 60.......... 30c.
‘60, “ 8o.......... 40c.
“ 8o, ¢ ¢ 100 ... ..., 50¢
On Money Orders payable abroad the commission is :

If not exceeding $10...... P 10C.
Over $10 not exceeding $20........ .. 20c.
“ 20 ¢ “ 3000 30c.

“ o o O.vvenn. oc.

“ io “ o ‘;o ......... gw.

For further information see OFFICIAL POsTAL GUIDE.

Post Office Department, Ottawa.
Ist November 1889.

FOR SALE.

—— — -

The following first-class Phosphate lands
in Templeton, P.Q:

West 4 of Lot 8, 10th Con., 100 acres.
South4 “ 16,10th « 100 «

“  11,12th <« 215 «
“ 12,12th <« 190 =«
South pt. « 13, 12th « 50 «
North “ « 21,12th « 147 «
“ 11, 13th «“ 161 <«
“ 12, 13th « 132 «

“ 17, 13th  « 47«

1142 acres.

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

Application may be made to
Mr. L. Marcellais,

Perkins’ P.O,,
East Templeton, P.Q.

Orto Mr. L. T. Paterson,
Box 2002, Montreal

' z}‘mmm e sz she shrshr iy iy she <L

. {] suitable place where specimens may be received and

f TORONTO MINING *
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ASSOCIATION, I

7] [LIMITED]. .F
. . : JEEY JE— 4
. This Association is established to form a centre of in- ¥
i formation on all matters pertaining to Mining, and a

{} examined.
{ Itis intended to collect in the rooms of the Asso-
S ciation specimens of all merchantable Canadian
. Minerals, with particulars as to place of deposit, and 4
, other intormation which may be useful both from a'
<E scientific and merchantable point of view. With ,}
{1_' this object the Association has decided to open roomist
in Toronto within the next few weeks, where infor- |
5 mation can be sent and obtained, of Mining Properties
u for sale, and the undersigned has been appointed v
Managing Director.
s The Stock Books of the Association are now open, ¥
J and mining men and parties having mining properties b
to dispose of in all parts of the Province are invited
* to become members of the Association and to send
{4.1 information regarding their properties. L
1 A person can become a member by subscribing for
3J: one share of $10 and by paying an annual member- ¥
%ﬁ ship fee of $4.
{E Further particulars can be obtained by applying to 3
3 A. 8. THOMPSON,

the undersigned,
N . Managing Director, .
Cor. Victoria & Lombavrd 8ts., Toronto. f}

PROVINCE OF NEW BRUNSWICK.

Synopsis of “ The Gen >ral Mining Act,
Chapter 16, 34th Victoria.

——LEASES FOR MINES OF——

GOLD, SILVER, COAL,
IRON, COPPER, LEAD,
TIN and PRECIOUS STONES.

GOLD AND SILVER.

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

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

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

MINES, OTHER THAN GOLD AND SILVER.

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

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

LEASES.—On payment of $50 for one square mile, good
for two years, and extended to three years by further pay-
ment of $25. The lands selected must be surveyed and
returned to Crown Land Office. Leases are given for 20
years, and renewable to 8o years. The Surveyor General,
if special circumstances warrant, may grant a Lease larger
than one square mile, but not larger than two square miles.

ROYALTIES.

Coal, 10 cts. per ton of 2,240 lbs.

Copper, 4 cts. on every I per cent. inaton of 2,352 lbs.

Lead, 2 cts. on every I per cent. in a ton of 2,240 lbs.

Iron, § cts. per ton of 2,240 lbs.

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

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

L. J. TWEEDIE,

Surveyor Gezeral.
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OF CANADA.

“The direct route between the West .and all points on the Lower St. Lawrence and Baie des Chaleur,
Proviace of Quebec; also for New Bruanswick, Nova Scotia, Prince Edward and Cape Breton

Islands, Newfoundland and St. Pierre.

EXPRESS TRAINS leave Montreal and Halifax daily (Sunday 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 electricity 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 morning will join Outward Mail

‘Steamer at Halifax the same evening.

The attention of shippers is directed to the superior facilities offered by this route for the transport of flour and
.general merchandise intended for the Eastern Provinces and Newfoundland ; 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 Street, OTTAWA.
ER, Chief Superintendent.

G. W, ROBINSON,
Eastern Freight and Passenger Agent,
136% St. James Street, MONTREAL.
Railway Offices, Moncton, N.B., 14th November, 1889.

D. POTTING

MAP

—OF THE—
Phosphate Region
—OF—

OTTAWA COUNTY, QUEBEC.

PRICE, TWO DOLLARS.

On sale only at the Offices

OFX TEXE

CANADIAN MINING REVIEW,

OTTAWA,

- (Nr)‘;-A

MINING REGULATIONS

CTO GOVERN THX DISPOSAT, OF

DOMINION LANDS CONTAINING MINERALS, OTHER THAN

COAIL,

1890.

THESE REGULATIONS shall be applicable to all Dominion Lands containing gold,
silver cinnabar, lead, tin, copper, petroleum, iron or other mineral deposits of
-economic value, with the exception of coal.

Any person may explore vacant Dominion Lands not appropriated or reserved by
‘Government for other purposes, and may search therein either by surface or subterranean
prospecting for mineral deposits, with a view to obtaining under the Regulations a
mining location for the same but no mining location or mining claim shall be granted
until the discovery of the vein, lode or deposit of mineral or metal within the limits of
the location or claim.

QUARTZ MINING.

A location for mining, except for iron or petroleum, on veins, lodes or ledges of
‘quartz or other rock in place, shall not exceed 1,500 ft. in length and 500 ft. in breadth.
Its surface boundary shall be four straight lines, the opposite sides of which shall be
parallel, except where prior locations would prevent, in which case it may be of such'a
shape as may be approved of by the Superintendent of Mining.

Any person having discovered a mineral deposit may obtain a mining location
therefor, in the manner set forth in the Regulations which provides for the character of
the survey and the marks necessary to designate the location on the ground.

When the location has been marked conformably to the requirements of the Regula-
tions, the claimant shall within sixty days thereafter, file with the local agent in the
Dominion Land Office for the district in which the location is situated, a declaration or
oath setting forth the circumstances of his discovery, and describing, as nearly as may

‘be, the locality and dimensions of the claim marked out by him as aforesaid ; and shall,
-along with suchdeclaration, pay to the said agent an entry fee of FIVE DOLLARS,

The a,Fent’s rec,ipt for such fee will be the the claimant’s authority to enter into posses-
sion of the loca'ion applied for.

At any time before the expiration of FIVE years from the date of his obtaining the
agent’s receipt it shall be open to the claimant to purchase the location on filing with
the local agent proof that he has expended not less than FIVE HUNDRED DOLLARS
in actual mining operations on the same ; but the claimant is required, before the expira-
tion of each of the five years, to prove that he has performed not less than ONE
HUNDRED DOLLARS’ worth of labour during the year in the actual development
of his claim, and at the same time obtain a renewal of his location receipt, for which he
is required to pay a fec 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 extra for the survey of the same.

No more than one mining location shall be granted to any individual claimant upon

the same lode or vein.
IRON AND PETROLEUM.

The Minister of the Interior mmay grant a location for the mining of iron or petro-
leum, not exceeding 160 acres in area which shall be bounded by north and south and
east and west lines astronomically, and its breadth shall equal it in length. Provided
that should any person making an application purporting to be for the purpose of mining
iron or petroleum thus obtain, whether in good faith or fraudulently, possession of a

valuable mineral deposit other thaY, iron or petroleum, his right in such deposit shali be
restricted to the area prescribed by the Regulations for other minerals, and the rest of
the location shall revert to the Crown for such disposition as the Minister may direct.

The regulations also provide for the manner in which stone quarries may be ac-
quired.

PLACER MINING.

.. . The Regulations laid down in respeet to quartz mining shall be applicable to placer
mining as far as they relate to entries, entry fees, assignments, marking of localities,
agents’ receipts, and generally where they can be applied.

The nature and size of placer mining claims are provided for in the Regulations,
including bar, dry, bench, creek or hill diggings, and the RIGHTS AND DUTIES OF
MINERS are fully set forth.

The Regulations apply also to
BED-ROCK FLUMES, DRAINAGE OF MINES AND DITCHES.

The GENERAL PROVISIONS of the Regulations include the interpretation of ex-
pressions used therein ; how disputes shall be heard and adjudicated upon ; under what
circumstances nriners shall be entitled to absent themselves fiom their locations or
diggings, etc., ete.

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 fce on extension 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
clim.” ¢ Grant to a bed-rock flume company.” * 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 Mineral Lands the same have been carefully and thoroughly revised with a
view to ensure ample protection to the public interests, and at the same time to ea-

conra.ge the prospector and miner in order that the mineral resources may be made
valuable by development.

CoPI1ES OF THE REGULATIONS MAY BE OBTAINED UPON APPLICATION TO THE
DEPARTMENT OF THE INTERIOR.

A. M. BURGESS,
Deputy Minister of the Interior.
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NORTHEY & CO’S STEAM PUMP WORKS,

Toronto, Onta,rio.

SIMPLE STEAM PUMP.
_Fla.t Cap Pattern.

DUPLEX STEAM PUMP.

SPECIAL STEAM PUMP.

Y ML = = <
- — = = =

Steam Pumps of the best and latest designs for mining purposes, Boiler Feeding, Fire Protection
and General Water Supply, Etc. '

NORTHEY & CO,

Mechanical and Hydraulic Engineers, - - - - - - Toronto, Ont.
WORKS—CORNER FRONT AND PARLIAMENT STREETS,
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THE INGERSOLL ROCK DRILL CONPANY

OF 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. En-
gines for High Speed Duty, &c., &c.

Send for Catalogue to office,

203 ST. JAMES STREET,
MONTREAL.



