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CANADIAN RAND DRILL CO.
Hberbroolm..e. Q:i.e.O RGANIZED for the production of a better class of Rock Working Mac hinery than has heretofore been made in Canada. Duplex

Air Compressors for obtaining the greatest economy of fuel. Straight Line Compressors tor seciring economy of flrst cost.
Water Power Compressors of au original design a specialty. We call siecial attention to our Positive Motion Air Valves, the only
Positive Air Valves in existence, and the greatest inporoveËti-at in Compressors for the past tet years. Rock Drills of the latest patterus and
best material and construction. hie Rand Dri!h Company 1 hve alvays led in iuprovenents.

),. We guarantee a minimum of repairs and absolute changeability of
CATAI.OGUES AND ESTIMATES FORWARDED ON APPLICATION.

parts. i=*

001 PANY,
Manufacture -Mining, Blasting, Military

and Sporting

Cunpowder,
DYNAMITE, DAULIN, and the new

ECLIPSE MINING PDWDER

DOMINION AGENTS FOR

Safety Fuse, Electric Blasting
Apparatus, &c.

103 ST.FRANCOIS XAVIER STREET
M O N T RE A L.

I BRANCI. OFFICES & MAGAZINES
at all chief distributing points

in Canada.

MILLER BROS. & TOMS,
MANUFACTURERS 0'

Steam Yock :Drilla
AND

HOISTING ENGINES,
>dining & Contractors' Plant

110 120 KING STREET, MONTREAL, QUE.

PARK, BROTHER & Co.
tLIMITEJD-1

BLACK DIAMOND STEEL,
The bèst for Mining and General Purposes.

Large and well assorted Stock.

37 St. Paul St., MONTREAL.

LICENSES
-TO-

PROSPECT OR WORK

MINERALS
ON ANY OF THEIR

Lands and Reservations
COVERING NEARLY,

In EasterBi Ontario and pricipallywithin
the belis containing

Iron, Phosphate, G:ld, Gal. na,
Plabago, à-ica, lMfarbles,

Building Stone,
And other valuable Minerais, are issue I by

The CANADà 0
For list of lands and ternis apply to the

Company's Mining Inspecors,

H. T. STRICKLAND,
Peterbarough, ont.

For lands in the Côunty of Hastings and
westward, and

ANDREW BELL, P.L.,.,

For lands East of the County gf

BACONWS REVERSIBLE ANuFRICTION

HOISTING ENGINES
For Mines, Inclines r Qdarries, and every possible duty. Double or Single Drums.

Complote Hoisting arid Mining PlatsI,

COPELAND & BACON,
85 ,,LibetSr

Sherbrooke, Que, "Maufa¢turers for'tue0nion f Càba
REFERENd18. -. B. i CpeltonBellbestos Co., Thetford Mi"; Beaver Asbesto Co., Theford Mines; Ring Bro., Thetford Mine

Dominion Phosphate Co., Montrl The Johnson Co., Thetford Mines; Amerioma Atb" C o., BIack Iake; &ottihCanadian 0., BIack Lak
t% ted Abestos Co., black -Lake Dominlioi Mn ig Co., Sudbury.

-a

- ------------- -

m
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THE CANADIAN MINING REVIEW

N TRUO FGIJI MMD II*IJE GO.
Engineers & Founders

A N D
OUR SPECIALTIESIL 1 -ARE--

Of every kind, with latest Western
Improvements.

OVA SCOTIA ROTARY SAW MILLS
In Latest Styles.

ALSO MANUFACTURERS OF

DOILERS & ENGINES
Iron, Bridges, Stoves,

SHIP, MILL and GENERALCASTINGS.
G. CLISH, 1). McDONALD, S. R. TUPPER,

Manager. Supt Sey ana 2 r

LIDGERWOOD MANUF'G CO.
96 LIBERTY ST, NEW YORK,

34 & 36 WEST MONROE ST. CHICAC0, 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.

Over 6,500 Engines in Use!

300 Styles

and Sizes.

Send for

---m COATALOGUE.

RICTION DRUM PORTAILt H uiIING kNGINE. Double cylinder neversible Mine sngine



THE CANAIAN MINING REVIEW.

BB71r wiRE CIb&WJ Rid dle of .11 :Desiptions
IN - ALWAYS IN STOCK

BRASS IRON AND STEEL. FOR MINING PURPOSES

The MAJOR MANFC. Co.,shâ e A o OTi ST- MONTaman
SEND SPECIFICATIONS AND GET QUOTATIONS

M. C. BU LLOCK MANFC. C.,
CHICAGO, U.S.A.

Lane's Patent Bullock's Diamond Rock Boring Drills
Band FrictionH 1 T

Band Frction serv iFor prospecting and developing
For any service, mineral lands.

ECONOMICAL à Holes bored at any angle and solid
cores (or specimens) removed

from all strata penetrated.
Band Friction Hogt. -AND R E IA LR E Hand and Horse Power Drills for

WIRE ROPE HAUf GE OF CAR I. EXPLORING HOISTS proseng in localites inac-

CORLISS & SIDE VALVEENGINES. Power Drlis (15 styles) adapted
for boring from surface or -

underground to depths

V SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES 100 to3 capac10yW4 oof.,îra vo"Howe, 3

OATES ROCK AND ORE BREAKER.
CAPACITY IN TONS OF 2,000 POUNDS.

Size 0- 2 to 4 tons per houi. Size 4- 15 to 30 tons per hour.
"I-4 to 8 "" 5- 25 to 40" e

2-6to12 " " " 6-30 to 6o et
3-10 to20 " " 7-40to 75

8-0oo0to150 "
Passing 2>4 in. ring, according to character and hardness of material.

Great SAVING in POWER. Adjustable to any Degree of Fineness.
The principle involved in this Breaker acknowledged to be the greatest success ever introduced into Stone BreakingMachinery. The Gates Breaker has made more railroad ballasan d road metal than all other kinds of breakers combined.

Universally Adopted by Mining Companies. Many Hundreds used by Railway Companies.
Will furnish a thousand references from Contractors, Street Superintendents, Mines, Cement Manufacturers, etc., etc

-ALSO MANUFACTURE-

Fine Crushing Plants, Concentrators and other Mining Machinery.
Address for CATALOCUE,

OR GATES IRON WORKS, 50-P. South Clinton St., Chicago, U.S.A. M A&RH IEIBH, Mail Building,
BRANCH OFFICES.-44 Dey St., New York City ; 73a Queen Victoria St., London, Eng. TORONTO, On.

Hoisting Plants, Gold Mining and Mill Machinery

W. W. owo
Write for Prices. IIÀZIFÂX, :N-..8.



THE CANADIAN MINING REVIEW.

AUSTEN BROS.,

Railway, Colliery and Gold Miners' Supplies
No. 124 Hollis Street, Halifax, N.S.

WrALL GOODS AT MANI'FACTURFRS' PRICES.

MACD0NALD & 00., Limnited,
MANUFACTURERS AND, DEALERS IN-

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c.,
Call or Write us for Prices.AX L, 3SS

AMHERST FOUNDRY AND MACHINE W ORHS.
T H E MONARCH ECONOMIC BOILER,

Aug.23 1887; May 8, 1888 es the strongest and most portable boiler in5use, and
its high economy in fuel makes it speciaUy valuable to gId miners. Tested evaporation
10.25 ibs. of wat.-r per pound of ordinary Nova Scotia coal.

MANUFACTURERS OF AND AGENTS FOR

THE HERCULES ENGINE,
THE STRAIGHT LINE AUTOMATIC ENGINE,

THE ARMINGTON & SInS AUTOMA TIC ENGINE
THE CANADA ELECTRTO CO. DYNAMO8 AND

ELEfTRIC MACHINERY,
SAW MILL MACHINERY, HOIS1'ING MACHINFRY, &c

No CHARGE FOR

CARTAG ES. A. ROBB & SONS.

DUNCAN S.
D

IACINTYRE, Hardware and Metal Broker,
RAILWAY, QUARRYMEN AND CONTRACTORS' SUPPLIES,

154 St James Str eet, MONTREAIL.

CARRIER, LAINÉ & CO.,
Machinistsand Boiler Makers

Engine, Boilers,, Steam Pium:ps, Hising Ger ail all M h rirry b ir inr, Cotratorsa Qureytnn. Alsr) Builders' Castinr3
Stoves, Stove Fittings, Hollowara, Flour ani S tw Mill Machinery, Marine Engines and Boilers, etc.' etc.

tuw.T FOR O . -E

Founders,

1



THE CANADIAN MINING REVIEW.

FJREis a new Non-Conducting material, made into sections to fit any size of pipe, and into rolls, andFIgsheets for large surfaces. It is a flexible felt-like fabric, made of putre ALbestos
It has been demonstrated by the U. S. Navy and others to be superior to hair felt as a non-conductor, and is indestructible by heat.
Coxeriig your Steam or Hot Air Pipes uill save from 10 to 40 per cent. in fuel and give dry
steam at long dIistlances. SOLE MAUFACTURERS

ThPUe ChaLelynr"S ene C .
Largest Consumers of Asbestos in the World. Factory, 419-425 E. Eighth St., N.Y. 59 & 6I Liberty St, NEW YORK.

TOOLS, MACHINERY AND MINING SUPPLIES

RICE. LEWIS & SON (Ltd),
GENERAL HARDWARE MERCHANTS,

33 KING STREET EAST, - - - TORONTO.

.Jeffrey Coal Mining Machines
SECTION OrC<NVEVOR. OPEIATED BY ELECTRICITY &ND AIR POWER.

Chain Belting Coal Drills, Motor Cars, etc.
For Elevators, Conveyors for handling

Coal, Chutes, Tipples, etc.

C0OA.L S RE-EM~Er3-S

MINES EXAMINED AND ESTIMATES MADE. Send for Catalogue.

The Jeffrey 1
218 East Ist

/anufacturing Co'y,
Ave, Columbus, O.

MICHIGAN, Houghton,

Michigan Mining School.
A Stato Soheol fSrvey" g, Mi-ing, El;ctrical and

Mcanical Egineering, Phys.ics, Chemistry, Aýs«iying, Ore Dress-
ing, Mineralogy, Pet ography, GeologyDra tiiig, Machine Design,
etc. Tuitionfree. For catalogues and information address

M. E. WA1JSWORTH, A. M., Ph.D., Director.

Miners, Contractors & Quarrymen
Light Steel Rails and Fastenings.

Hand Cars. Steel Barrows.
Crow Bars. Steampipe and Fittings.

Valves, Guages, &c.
:0:-

J. & H. TAYLOR,
MONTREAL.

JOHN J. GARTSHORE,
Railway and Tramway Equipment.

NEW AND SECOND HAND RAILS, CARS, ETC.

49 TFro*t Street Weet

TORONTO,

RUBBE-.R, *'GOODS for MINING PU RPOSES
M1ANUPACTURED BY

THE CUTTAý PERCHA AND RUBBER MFC. 00. OF TORONTO.
OFFICE 43 YONGE ST -TORON TO. FACTORIE S AT PARKDA LE.

Stearn &Air Hose, Rubber Burnpers and Springs, Fire Hose, Pulley Covering, Rubber Clo[hing & Boor5
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.A.

(HOISTING ENGINES-ALL STYLES.) SEND FOR CATALOGUES.

INT 0 w O1~T SkLEJ.

The Can lin inilllg anal,1890-91,
IB -y- B T -A- - BJE M LLD

EDITOR 0F THE GANADL4N MINING RE VIE W

MINING IN ONTARIO,

THE CANADIAN PHOSPHATE TRADE,

THE ASBESTOS INDUSTRY,

CONTENTS.

GOLD MINING AS INDUSTRY IN NOVA SCOTIA,

COAL AND IRON IN NOVA SCOTIA,

OUR GOLD FIELDS IN QUEBEC.

PARTICULARS OF THE COMPANIES REGISTERED TO ACQUIRE AND WORK CANADIAN MINES AND
QUARRIES.

A RESUMÉ OF THE CANADIAN JOINT STOCK COMPANIES ACTS.

IN DEMY OCTAVO, CLOTH. PRICE THREE DOLLARS.

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.
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DOBBIE

STEWART
THOROLD, ONT,

MANUFACTURERS

OWF

HORSE POWER

HoistligiIjallIies
FOR

ORE AND COAL MINING; ALSO
FOR RAILROAD CONTRACTORS

AND QUARRYMEN.

ALEX. FLECK, JUN.
Manufacturer of every description of

Ilining and iMill lachinery
Water Wheels, Rock Crushers,

STEA M ENGINES, BOILERS, DERRICKS,
ST EAM PU MPS, &c.

BRASS AND IRON CASTINGS OF EVERY
DESCRIPTION.

Vulcan Iron, Works
WELLINGTON ST,

Dynamo Electric Machines
AND LAMPS.

ARC and INCANDESCENT

FOR MINING PURPOSES

Diamonds, Jewelry,Watches& Silverware

AT ROSENT H AL'S
Goldsmith's Hall, 87 Sparks St.

O T T.A,W.A.

UTTEIELD & 00.
Rock Island, P. Q.,

MANUFACTURER OF

BLACKSMITHS' STOCKS AND DIES
Reece's New Screw Plates and Taps for Black

smiths', Machinsts' and Steamfitters' use.

Young's Axie Cutter, and other
Tools.

SECTIONAL VIEW OF DIE AND COLLET.

Labour-Sav ng

EF Send for New Illustrated Catalogue.

THE NEWARK SMELTING & REFINING WORKS
EDWARD BALBACH & SON, Proprietors,

Newark, New Jersey.

SMELTERS AND REFINERS OF
AND COPPER

GOLD, SILVER,
ORES.

LEAD,

BULLION AND AR4EN.. ItOUS COPPER MATTE received on consignment or purchase.

MLTING REFINING WERKW, A ,N. J.ELEC-rROLYTTO COPPER W<)RKSNWEK
BUENA F SAMPLINQ WORKS,

.Ageaer, Sabina" CoahulIa, Max.

C. P. Willimott & Co.
Mineralogists and Lapidaries

333 WELLINCTON ST., OTTAWA.

Every variety of stone cut and polished on the most
. •reasonable terms.

Cut stones of every description always on hand.
Thin sections of rocks for microscopical examination

sO carefully prepared.
Collections of named characteristic minerals arranged

in neat divided boxes, from $i.oo upwards. These
ew collections are in use at McGill and Toronto Universities,

L which fact alone should recommend them.
Tourists and others visiting the city should not fail

4ç to give us a call.
Parties living In mineral localities should correspond

with us if they have any minerals for sale or exchange.
SEND FOR CATALOGUE.

-- WE WILL BUY. SELL OR EXCHANGE.

R l E pýE E CE SNEW SCRýEW'PL.ATE

Oc c



THE JANADI)A N 1 NING REVLEW.

SSACK, President. C. ANDERSON, Secretary-Treasurer. T. J.

IEAMILTON BRALýýpMFG 00..qb
MANUFACTURERS OF

ineer ancPlumbers' Brave
BRASS TUBING AND ALL KINDS OF BRASS CASTINGS.

259 & 261 James Street N., - M- - - - - - HA

CARROLL, General Manager.

Coocl,
MILTON, ONT,

STATIONERY, MARINE, PORTABLE, AND
LOCOMOTIVE BOILERS.

Simple, Reliable and Durable. Every Injector
Guaranteed for Two Years.

Range, 25 to 150 lbs., and is the only Automatic Injector
in the world that can be operated by opening one valve, and TE
that the overflow. Can have a pipe connected to conduct T.J.C
the overflow to tank or sewer. The only Injector having a
Signal Valve to show when the Injector is working; all
other boiler feeders not having this cannot be connected to
return the overflow to tank or sewer.

OUR PROPOSITION:
g As every Injector is tested before it leaves the factory
we know that if properly connected (as in diagram) and in- 0
structions are carried out, they cannot fail to work. We
therefore offer to pa the expenses of any man to come
to the factory, and e25.oo per day while there, if the I -
Injector does not work, provided it has not been misused.

As the body will last for years, it is only necessary to
order working parts to make Injector good as new. Every
purchaser can repair his own Injector without sending it to
the factory.

SUBSCRIBED CAPITAL, - $100 000> FULL GOVERNMENT DEPOSIT
SIR ALEX.CAMPBELL.IK.C.M.G. PRn.

(Lieut Govr.of Ontaro)
JOHN L.BLAiKiE Eso.VicEPREs.

INK FOR CONVEYING
BELTINC EL ATING

In Bulk or Package,
As positive as GEARING,

pliable as BELTING.

NG NEERS ]G.C.ROBB. Chief'Engineer. A.FRASER. Secy.Trees
CoNïsuL fi G I E . HEAD OFFICE.2TORONTo ST.

TORONTO.
Ie PI'evention of Accident and Attainment of Econoly 'in Ihe Use of Steam, 111' Chief Alims.

Agents at Montreal, J. W. GRIER & MUDGE, z725 Notre Dame Street.
Agent at Ottawa, J. K. STEWART, Sparks St. 1 Agent for Nova Scotia, G. W. JONES, Halifax.

Agent for New Brunswick, R. W. W. FRINK, St. John.
O. E. GRANBERG, Inspector, Montreal. W. J. COLESTON, Inspector, St. John, N.B.

sLWIRPAE. EHAIN

mq ýwW - -- - - - -

CUT SàOWINC FU L SIZE OF NO. O.

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

We are now making four sizes, viz., 0000,000,00,0.
Send for samples and prices.

B. GREENING WIRE C.,
HIA.MILTQfoN.

ENDLESS APRON

CONyt.YOR.

Endless
Pan

Conveyor
For Coal,

Ore, &C.

Apronsfor
Coal,

pukers, &C.

Drop
Flight

Conveyor.
Send for Estimates stating work to be done.

Waterous Engine Works Co.
Brantford. Canada.

J. S. HO

PRICE.

HoRSE

POWER.NUMBER.

83
10

12½

15
17% Y

20

2 2

25

30

35

40

45

4

8

12

16

28

40

57

72

93
120

16o

220

290

g

12

16

28

40

57

72

93
120

16o

220

290

308

wMýýjmmvý
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STANLET's

Coa1IeadigLchies
T HESE machines have been long introduced in the

Colieries of Great Britain, invariably proving their
superiority to hand labour. They are the only machines
tunnelling in coal anywhere. They save time, labour
.and coal ; make straighter and better roads than is
possible by hand ; do away with explosives; and with
compressed air as the motive power, ventilate their own
headings. They are made in all sizes, from 4 feet dia-
meter, upwards.

No. i. Cuts an annular groove around the face of the
heading, forming a cave which either falls or is got off as
the work proceeds. There is ample room at the side for
the passageaofyren and material. In favorable seams a
distance of a yard an hour is accomplished.

No. 2. Saine as No. i, but with stronger and slower
cut : for seams with large stones or strong hinds.

Stanley Bros., Nuneaton, England.

TO MIYERS AND OTHERS.

BANYERMAN & POWERS
VulcanBoilerWorks

428 and 340 Wellington St., Ottawa.
.1 A1U 

AIURR 
1 (IMON and STEEL BOILERS

OF EVERY DESCRIPTION.

Tanks, Girders, Iron Roofing, Bank
Vaults, Smoke Stacks and all kinds of
SHEET IRON WORK.

Repairs Neatly and Promptly Execnted.

Blake Ore-Crushers, Engines, Boiers
Mill Gearing, Shafting and Gearing, Safety Elevators

and Hoists for Warehouses, &c.

G SOORGE ~BR«USH,

Derricks, Hoisting Engines, Eagle Foundry
Steam Pumps,E gF u r

and all kinds of machinery for]Yontreal.

Miners', Contractors', and

Quarrymen's use. WRITE FOR QUOTATIONS.

H. R.I VES & 0.,
Hardware Manufacturers & Fcuders, - - Quentreet, Montral.

STOVES, PORTABLE MONTREAL CASTINGS
Trade Mark" Buffalo." FORGES. SMELTING CO'S Of Every Description

to Order.
Iron Bedsteads .BLACKSMITH'S BABBIT -

For Miners' Use. DRILLS. METAL. SOIL PIPE.

THE DOMINION WIRE ROF go., MontrGal,
MANUFACTURERS OF

Works at LACHINE, Que.

FOR HOISTING, MINING, INCLINES, TRANSMISSION OF POWER,

TOWING, SHIP- RIGINOS, GUYS, ETC.,
AI.SO

Lang's Patent Wire Rope for Transmission and Colliery Purposes.

JAMES COOPER, Agent,

HOISTINC ENCINES
For Sale Cheap.

DOUBLE VALVE CYLINDERi 9j x 12, heavy bed plates, engines
right and Jeft. Heavy eut spur gears can be supplied with
engines. Also two Rotarv Pumps and one HEAVY COM-
POUND DUPLEX WORHINGTON PUMP.

«; SEND FOR PRICES. qJ

Waterous Engin Works Co.
,(1mited )

Brantford, Ont.

-- FOR-

Mines, Elevators, Inclines, &c.
GALVANIZED GUY ROPE. BRIDGE CABLES.

HAWSER ROPES.

WIrE cf all hinde.

John A. Roebling's Sons Co.
17 & 19 LIBERTT st., NET.W TORE

H. L SHIPPY Se'y

Insulated MWIREE
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(z;;ia1adAsyADrts
AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE COMPANY, BATHERSEA, ENGLAND,
AND FOR TUE

Analytical and A say Balances and Weights of Beckers Sono, Rotte)dam.

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Meissen Porelain.
Platnium Wire, Foil, Crucibles and Dishes. Swedish Fil te Pape. Chemically

Pure Reagents and Volumetri Solutions.
. An Illustrated Priced Catalogue on Apfication.

LYMAN, SONS & CO.-
380, 382, 364 and 386 St. Paul Street, - MONTREAL

)UTSIDE
ALVE GEAR. PUMPWo]s.!
ADAPTED FOOT OF

FOR ALL TsRE

URýPOSES. _s_ .

Established 1831.

EIMER & AMEND,
Importers and Manufacturers of Chen-

icals, Chemical Apparatus and

Assay Goods,
205, 207, 209 and 211 Third Ave

NEW YORK.

SPECIALTIES:

BALANCES, WEIGHTS,
PLATINUM,

Absolutely pure Chemicals and
Acids, Royal Berlin and Meissen Force-
lain, Kavalier's Bohemian Glass.

ASSAYERS' SUPPLIES,
Chemicals and Chemical Apparatus.

BEST GOODS, LOW PRICES, PROMPT SHIPMENT,
CAREFUL PACKING.

RICHARDS & COMPANY,
41 Barclay St., New York.

Agents for BECKERS SONs' Balances and Weights of
Precision, of Rotterdam, Holland.

Morgn Crucibe Co.<
BATTERSEA, ENGLAND,

Manufacturers of

Crucibles, Furnaces, Muffles
AND SCORIIERS

Of superior quality.

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

J. O. STE WA~RT & Co.

Uiners,Qury eg al yCnrcosSple
FDEALERS IN-

FOUNDERSI, BOILERMAKERS', STEAM-FITTERS' AND- ENCINEERS' CODOS.
Steam Dredges,

Steam She rels,
Hoistin Engines,

Hand-Power Derrick

Steam Derricks,
Railroad Pile Drivers,

Horse-Power Hoisters,
s, Lorry Wheels.

Steel Rails, for Railways, Tramways, &c.
Wire Rope for Hoisting, &c.

Cast Steel for Drilling and Tools,
Derrick Castings, &c.

Iron Pipe, Fittings, Iron and Steel Boiler Plate and Tubes, Structural Iron of all kinds. Every
escription of Contractors' Machinery and General Mining Outfits.

9810il1VSRg O818C 1 tesa.

ANNUAL REPORT, 1887-88.
VOL. III. PARTS I and Il.

With Accompanying Geological Maps,.
Plans of Mine Workings, and other

Illustrations; also a Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE.,

Price, Complete, Two Dollars.

The Report includes thirteen separate Reports,
as follows:-
(a.) Summary Report of the Operations of the Survey for

1887-88. Single copy, Io cents-
(b.) 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.

(c.) 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, io cents.

(f. The Geology of the Rainy Lake Region (with map),
by Dr. A. C. Lawson. Single copy, 25 cents.

(h.) Mines and Mining on Lake Superior (with maps,
plans, drawings, etc.), by E. D. Ingall, M.E.

Single copy, 30 cents.
(j.) Explorations in James' Bay and Country East of

Hudson Bay, by A. P. Low, B. Ap. Sc.
Single cOpy, 25 cents.

(k.) Second Report on the Geology of a Portion of the
Province of Quebec (with map of the asbestus 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 M aine,
U.S.A., (with mal), by Dr. L. W. Bailey and W.
McInnes, B.A , F.G.S.A. Single Copy, 25 cents.

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

Single copy, 20 cents.
(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.

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

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

W. FOSTER BROWN & CO., Montreal,
DURIE & SON, Ottawa, Ont.,
WILLIAMSON & Co., Toronto, Ont.,
McGREGOR & KNIGHT, Halifax, N.S.,
J. A. MCMILLAN, St. John, N.B.,
J. N. HIBBEN & CO., Victoria, B.C.,
R. D. RICHARDSON, Winnipeg, Man.,
MOIR & MILLS, Port Arthur, Ont.,
THOMPSON BROS., Calgary, Alta.,
EDWARD STANFORD, 26 and 27 Cockspur Street,

Charing 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,

Office-Imperial Building, Montreal.
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C. V. M. Temple,
(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 Land
Surveyor, Mining Engineer, etc., Port Arthur, Ont.

Thos. T. McVittie, Prov. L. Surveyor, Kooteney, B.C.
E. Gardner Johnson, Vancouver, B.C.

Irwin, Hopper & Co.
MINERS AND SHIPPERS

MINERALS,
OF

30 St. Francois Xavier Street,

Asbestos, crude and manufactured. Phos. hate, Mica,
Plumbago, Soapstone &c.

WILSON & GREEN,
Commission Merchants,

PHOSPHATE SHIPPERS.

AGENTS HIGH ROCK MINE.
30 St. François Xavier St., - MeNTREAL

Robin & Sadler,
MANUFACTURERS 0F

LEATHER BELTINC.
TRY OUR

Waterproof Belting,
Just the thing for Mining Machinery.
MONTREAL, TORONTO,

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

D. McEWEN & SON,
achine, EngineiDoiler Works

(Established January, 1868)
Compound and Yacht Engines a Specialty.

Estimates for Steamboats complete.
MINING REPAIRS CONSTANTLY ON HAND.

WORKS AND OFFICE:

54 to 60 Queen Street, Kingston, Ont.

ORFORD COPPER 00.,
COFFER SMZLTERB.
Works at Constable's Hook, N.J., opposite new Brigh.
ton, Staten Island. Copper Ore, Mattes, or Bullion
urchased. Advances made on consignmenta for re-

pning and sale. Specialty made of Silver-Bearing
fires and Mattes.

BELL

INGOT AND CAKE COPPER.
Preuident, ROBERT M. THOMPSON,

Treasurer, G. A. LAND.
OMce. 37 to 39 Wall Street, New York.

J.aT2rMES IndPE &
Stationier, Bookbîndera' and 1

OT'ZA&WA

00.

PrI~ter;

W. BREDMEYER, PH. DR.
(LATE PARTNER OF JOHN McVICKER)

Mining Engineer, Provincial and United States Surveyoi
and Assayer, Masonic emple Block, Vancouver, B. C.

RELIAILE Reports, Underground Surveys and Maps of Mineï'
executed at low rates. Assays made on ail kinds of minerais, gold
and silverbars. Thirt years' experience in mining inAsia, Europe
and United States of America. Speaks ten languages. Assays
from a distance promptly attended to. Address Vancouver, B. C.

£WAll business strictly cash in advance.

ALEX. RANKIN,
20 Toronto Street, Toronto Ont.

Agent for sale of Mines and Mineral Land
CO RSOb'E C SOLICITErZ.

WAgents in England and Ne* York.

BURN, NORRIE & CO.
Locators of Precious Metals

DEALERS IN MINERAL LANDS,
COBOURG, ONT.

P.0. BOX 198.
W. D. BURN, DAVID NORRIE.

TAYLOR McVEITY,
Barrister, Solicitor, &o.,

Supreme Court and Departmental Agent,
SCOTTISH ONTARIO CHAMBER8, OTTAWA.

SPECIALIST IN MICA
MINER'S AGENT

RICHARD BAKER,
6 & 7 Cross Lane, London, Eng.

G. MICKLE,
(Pupil of the Freiberg School of Mines,)

Consulting Mining Engineer
and Assayer,

OFFICE:-I2O YONGE STREET,'

TORONTO, ONT.

W. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer & Metallurgist,
Reports on Mines and Mineral Lands.

PKOSPm*T5 * Zsp *LdtF.
3 LIBETY ST.,

Iqmr ront=.

FRANCIS D. T AYLORM.1.
MIMO> X3aZ. E3, ••Mt.

SPECIALTY.-The Mining of Iran Ores, Coals, and the Man-
ufacture of Iran and steel.

Mr. T. has had for many years the management of large mining
enterprises in England and the U. S. A.

JOHN E. HARDMAN, S.B.
MINING ENGINEER,

OLDHAM, NOVA SCOTIA.
Can by coàsulted on ill matters pertaining to the profession.

The development and management of Gold Properties a specialty

EDMUND SPARGO,
Consulting and Mining Engineer, 3 Cable Street,

Laverpool.
Owners of or Invcstors in Metalliferous Mines, Slate Granite

and other-Stone Quar ries, Brick, Terra Cotta, Fire and ot er Cia,,
and Minerai Estates in general, requiring reliable and sound se
vice either in the Purchase or Disposai thereof, .houid consuit E.S.
who has executed important professional Commissions in Germany,
Austria, Huniary, riance, P.eium, Sp. in, Portugal. Sweden,
Norway, and in the various M ining Districts throughout Great
Britain and Ireiand. Teiegraphic Address: , 'SEargo," Liverpool
Bankers, National Provincia Bank of Engand, ive irpool

L\ DON OFFICE:

Temple Chambers, Temple Avenue, London, E.

Look out for the
Canadian Mining Manual,

Now in press,

JOHN D.FROSSARD,B.S.,M.E
MINING ENGINEER & GEOLOGIST,

30 St. Francois Xavier St,.- - Montreal.
W Speciaty-Phosphate Lands. 'ME

THE AMERICAN METAL CO.,
(LIMITED)

80 Wan St., New York. Pont Offee Box 967

Copper, Copper Ores and Mattes, Tin, Lead, Spelter,
Antimony, Nickle, Alumnium, Bullion and hon.

ADVANCES MADE ON CONSIGNMENTS.

Henry R. Merton & Co., London.
AGENTS FOR Williams, Foster & Co., Lt., Swansea.

Metallgesellschaft, Frankfort-on-Main.

DEALER IN MINERAL LANDS
4 ONTARIO CHAMBERS. 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, Soap-
stone, Marbie, Gypsum, Baryta. Samples can e sentbySampi.
Post for i cent for 4 oz. or up to 24 Oz. mi weight.

Information regarding mines cheerfuiiy given. Corresponden
solicited. Crown Land Business atended to

E. E. BURLINCAME'S

ASSA OFFICACHEMICALASSA FIE %LABORATORY
Establlshed In Colorado, 1866. Bampies by mnail or

express bl recelve prompt and careful attention.

Gld a Silvor Bullion el", Me ed'dakdAf
Admru, 1736 à 1738 Liais LK, Duyi, Col.

WM. HAMILTON MERRITT, F.C.S.
Associate Royal School of Mines, &c.,

Mining Engineer and Metallurgist,
Will report on Mines and Mineral Properties

ADDRESS:

15 TORONTO ST., TORONTO, ONT.

J. T. DONALD, M..,
Analytical Chemisi and Assayer,

124 St. JAMES St. - MONTREAL•
Ânaiy.esandÂAays of every decription. Manufao4inw.

• rm» practSl ztd aoaoyisncS
tlum r, Auaying and Mineralogy. ferma ou

applaatimo.
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If you want

B.A.S.
FOR PACKING

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

Every quality and size in stock.

Specially strong sewing for heavy materials.

Lowest prices compatible with good work.

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.

Eh9€a2at1aSTut.ATipany (ET.

17, 19 & 21 ST. MARTIN STREET,

Established 1882 MONTREAL.

M. B~N~Y ~
WELLAND ONT.

HOISTING

ENGINES

EJMOES
FOR

- AND

Inc1illes
Horse-Power Hoisters,

Stone Derrick Irons,
Centrifugal Pumps

DREDGES, DERRICKS

STEAM SHOVELS,

And other Oontraotors' Plant.

AMnALCA MATm!C MACM10ERY.
Stamp ils for Wetor DryCrushing. Huntington Centrfugai Quartz Mill.

frylng Cylnders. Amalgamating Pans, SeIers, Agitators drConcentra
tors. Roturs, Bullon and lny ot Moulds. Conveors. Elevators. Bruckner$
anid KawoiI's Improvedl White s Roasting Furnaces, Etc.

CONCENTRATINC MACHINERY.
Blake. Dodge and Coret Crushers, Cornish Crushing and Fnlshlng Refis.

Marz Plunger d Coll nrlgs.Frue Vanner Embrey ConcentterSe
Evans'. Calumet, Collem's andRIttengers 811,. Tables. Trommls, WIS
CI.th and Punohd Plates. Ors Sample Grinders and Neberle Mille.

FRASER & CHAL=1VIERS,
SI N IN G * 2 ACII INEI.LY,

Improved

*1

i
c> ot-

* '..~ ~ E ~
E* 3 uoe

~

~
i e88
*5 O.~
z

Corliis and lilde-Valve Steam Engines,
Bollers--Horizontal, Vertical and Sectional,

IMPROVED STEAIK STAXKPS.

C 9m
E.!

»P 0
CL.
-1a;;e e

W;.!ma
'Jw,

U.cic>=" Ei:em r :ror M u=1-aac. era==>o r i> n.

Ceneral Offices and Works: FULTON & UNION STS., CHICACO, ILL.
BRANCH OFFICES s NEW YORK, Rooun48, N. 2Wali St. DENVER, COLO., 1316 Eîghteenth St. SALT LAKE CITY, UTAH, 7 We5

secend South St LONDON ENQLAND, 2R Buook4sbury, E. 0.CHIHUAHUA CITY, MEXICO, No. il Calte de Juarez. LIMA, PERU. South America.
JOHANNESBURG, TRANSVAAL. South Arica.

Sole Western Agenît for TYLER WIRE WORKS Double Crimped Mining Cloths.
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TheCanadian Mining Review
CONDUCTED BY ., . • B. T. A. BELL

OFFICES:

UNION CHAMBERS, 14 METCALFE ST.,
#)TT AWA.

Vol. IX. DECEMBER. 1890. No. 12

PUBLISHED ON THE ath OF EACH MONTH.

SUBSCRIPTION RATES.
ONE YEAR (in advance)....................... ......... $2.0o
SIx M ONTHS......... .......... ....... ................ 1.00
SINGLE Copy É*-**( *««*--*- ............................. 15
BRITISH ANO .URO AN . t paid)20... ... ..... 2

ADVERTISING RATES.

ONE THREE Six TWELVE
MONTH. MONTHS. MONTHS. MONSHS.

One Page......... $30.00 $70-00 $130.oo $250.00

One-Half Page ... 20.00 4:>.00 70.00 130.00

One-quarter Page.. 0.00 25.00 40.00 75.00

One-Eighth Page.. 8.oo 15.00 25-00 40.00

Professional and Business Carde.
Advertisements under this head inserted at the rate of $î5.00

per year per inch.
Want Column.

Fifteen certs per line; no advertisement to occupy less than two
lines. Orders for this column, and for ail transient advertisements,
mubt be accompanied by cash.

Remittanaces.
Remittances should always be made by Bank Drafts, Cheques or

Post Office Orders, made payable to the Manager. American
Postage Stamps are of no use to us whatever, and will not be
accepted in payment ofsmall amounts.

Co-Operation Invited.
The publishers earnestly request the co-operation of readers of

the REvIEW for information, communications that can be utilized.
suggestions, news items, etc., etc. Ail such should be addressed
to the Editor.

Ontario's ickel and Copper Ores.

One of the events of the month in mining
affairs was the visit of the Toronto Board of

Trade to the Sudbury district. Much as has
been written on the great deposits of nickel and

copper ore in the region north of Gtorgian Bay,
there are few persons who have a tight concep
tiôn of the progress already ma(e in raising and
smelting the ore. The vitw of the President

of the Toronto Board of 'T'rade, and which he
was trank enough, at the close of the visit, to
confess having held, is no doubt that of
most people in Cana(.:. viz: that sp-culative
holes were being sunk upon vei.s in the hope
of starting a boom to sell locations. But Mr.

Davidson knows that seeing is believirtg, and he

bas no doubt now that there are immense
bodies of valuable oie in.the Sudbury country,

and that mining enterprise as carri<d on there is

substantiA and permanent. 'lhe thirtN or forty
solid and sober business men tf T(rt ito will
be able to tell their fellew-citizer.s and the
people of 01tario genetrally, that ail reports

herett fore published have L en in r.o respect
extravagai i. Ore of the n;ost carelul of their

number, Mr. Robert Jaffray, was inîpelled to
say, as the Queen of Sheba said after seeing for
herself the glory o Solom< n, that ihe Lalf had
not beun told them. Ht might have said much
more within the limits of mpderation, and had

an open and positive confession been
made of the injustice done to newspaper
and other .reports upon the !Sudbury mines
it might have done the souls of the
doubting Thomases of the party some good.
The justification is tardy, but we rejoice in its
having been made at last, and we earnestly
trust that the Toronto capitalists will proceed to
show their faith by their works. The authori-
tative statement of the experts sent by the
Government of the United States to report
upon the supply of ore, leaves no room to
doubt that the quantity is enormous. " There

are 650,ooo,ooo tons of ore in sight," those

experts stated after having carefully explored
the five mines in the vicinity of Sudbury,
and the great ranges discovered in Creighton,
Denison and Graham. Here i s enough to

last for eighty years, were mining to be

carried on annually at the highest rate

yet reached in all the iron mines of

Michigan, Wisconsin and Minnesota. But

how much greater the quantity is we can only

detern.ine when the depth of the ore is ascer-
tained and all the ranges of the district are
discovered. Multiply the Washington experts'
estimate of ore in sight by one thousand, and
we are probably within the mark. Let us be
modest, however, and see what the estimate of
ore in sight implies. The nickel contents,
computed at an average rate of two and a half
per cent., would be 16,750,000 tons, or 33,500,-
000,ooo pounds. At fitty cents per pound,

which is about the present price of refined
nickel the product would represent the
enormous value of $16,750,000,000, and even if

the price fell to ten cents per pound it would re-
present $3,350,ooo,ooo, or more than enough
to pay off the public debt of the Dominion of
Canada twelve times over ! The copper con-
tents computed at 5 percent., would be 67,000,-
ooo,ooo pounds, which at ten cents per pound
(the current rate is 15 to 16) would equal $6,-

7oo,ooo,ooo. These figures are so large that

we can scarcely realize them, but they will at
all events serve to demonstrate the value of the
industry which was started only four years ago
at Sudbury. Recent experiments with alloys of
iron and steel have made clear the fact that
Ontario'is wondrously rich in her mineral posses-
sions, and ifa proper spirit of enterprise is ex-
hibited, she may look forward with confidence
to the occupying of a foremost place among the
countries of the earth in the production of
economic metals. She has great supplies of
rich iron ores as well as ores of nickel, and it
will be the fault of her own people if she does
not become the seat of the world's nickel-steel
industry. The members the Toronto Board of
Trade know the possibilities before them. Their
visit to Sudbury has given them an education
such as few others have had an opportunity to
acquire, and we shall be disappointed in their
pluck and enterprise if they do not turn what
they know to a useful and practical account. It

ought not to be difficult in a city of the size and
importance of Toronto to organize a company
with a capital of $1,ooo,ooo to refine the iatte
produced at the Sudbury furnaces, open up one
or more of the great iron ranges in Hastings,
Peterborough or Haliburton, put up one smelt-
ing furnace and a steel converter of good capa-
city, and carry on the manufacture of nickel
steel. They possess rare opportunities, and they
cannot begin too early to take advansage of
them.

The Mining Tax.

The following are the resolutions, affecting
proposed taxation of mines, to be submitted by
the Hon. Mr. Mercier's Government, during
present sitting of Quebec Legislature:-

Resolved, i.-That from the first day of May, 1891, a
royalty shall be levied in favour of the Crown upon every
mine which is now or may hereafter be sold, conceded or
otherwise alienated. That such royalty shall, unless
otherwise determined by letters patent already granted,
consist of a percentage of three per cent. of the merchant-
able value of the products of all mines and minerals,
upon the following:-

Iron, including iron pyrites, and chromic and titanic
iron ores, copper, nickel and cobalt, manganese, anti-
mony, lead, zinc, aluminium, molybdenum, bartya,
silver, gold, including alluvial gold, mercury, tin,
asbestos, phosphate of lime, graphyte, mica, coal, petro-
leum, ochre, soap stone. On gold, 23/2 per cent. of the
gross weight, estimated at $i8.oo per ounce, and on
silver at 23/2 per cent. of the gross weight.

Resolved, 2.--That the Lieutenant-Governor in Coun-
cil may appoint the officers he deems necessary for the
carrying out of the law, to be based upon the resolutions,
and fix their rank and salaries.

Resolved, 3.-That any person, firm or com..pany may
obtain from the Commissioner of Crown L._ds an ex-
ploration permit, with the right to make all necessary
works to establish the mining value ot any land ; which
permit is valid for three months.

Resolved, 4.-That the holder of such permit may
afterwards obtain the sale of the mine by paying the price
mentioned in the law to be based upon the resolutions,
and by complying therewith as well with the regulations
passed thereunder ; the whole subject, however, to the
right of preference allowed to the proprietor of the sur.
face, to the exclusion of any other, to acquire the mines
and minerals found, or that may be afterwards found
under the surface of his property.

Resolved, 5.-That the application for such permit
shall contain as exact a description as possible of land
required to the satisfaction of the Commissioner, and
shall be accompanied by the following fees, as the case
may be:-

t. If the mine is upon private lands, five dollars for
every fifty acres.

2. If the mine is upon Crown Lands, ten dollars for
every fifty acres.

Resolved, 6.-That any person may obtain from the
Commissioner the sale of one or more mining concessions
upon the following conditions:-

s. Upon private lands, after the owners thereof have
been placed in mora to take a deed of sale thereof; if
they refuse to avail themselves of su h right ; the whole
in conformity with the law to be based upon these reso-
lutions.

2. Upon public lands, by complying with the pro-
visions of the said law.

Resolved, 7.-That a mining concession shall com-
prise a minimum superficies of fifty acres and a maximum
of one hundred acres.

That the direction of the exterior lines of mining con-
cessions shall be determined by the Commissioner.

Resolved, 8.-That the costs of survey and setting of
bounds, as well as of setting up the posts under the law
to be based upon these resolutions, are payable by the
applicant.

Resolved, 9.-That every post which is destroyed or
removed shall be replaced at the expense of the owner,
within one month ; and the proceedings to have it re-
placed shall be the same as or the original placing of
boundaries.

Resolvcd, io.-That, if need be, the owner shall pay
to the owner of the surface the damages that may be
caused by the taking possession and the opening and
working of the mine.

Resolved, i i.-That every owner of a mining conces-
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sion who neglects to again set up the posts or to replace
those which have been removed or destroyed, as required
by the law to be based upon these resolutions, shall be
hable to a fine not exceeding twenty-five dollars for each
post which he neglects to set up or replace.

Resolved, 12.-That every person who wilfully des-
troys, damages, breaks or removes such posts shall be
liable to a fine not exceeding one hundred dollars for
«ach offence.

At last the Quebec Government has shown
its hand, and the foreshadowings of the speech
from the throne have materialized in a proposal
to levy a royalty of three per cent. upon the
merchantable value of the products of all mines
and minerals. Assurances had been privately
given members of the Legislature that it was
only contemplated to introduce a system of
leasing lands upon royalty, that no tax would be
placed upon mines already sold. We were dis-
posed to credit this ; for we entertained the
opinion expressed by Mr. W. H. Nichols, of
New York, at the meeting of mine owners in St.
Lawrence Hall, that it was incredible that any
civilized government, in this age of the world,
could place a discouraging burden upon mining
industries. We have repeatedly expressed ap-
proval of the idea of granting leases upon roy-
alty subject to compulsion of working ; but as
far as we can see in the proposed resolutions
there is no requirement of productive effort.
This we presume would be provided for, as it is
hardly to be supposed that a phosphate lot of
200 acres now held by the Crown at the price
of $1,ooo, is to be sold for $40, without obliga-
tion of working. If so, speculators would
speedily tie up the whole country, and all the pre-
sent evils of an unproductive monopoly would
be intensified. But our objections are directed
against the proposal to tax the product of mines
that have been sold outright, and have been
fitted up, operated by the purchasers with con-
dence in the good faith of the Government, and
the belief that a sale was a sale. Apart from
this breach of contract, which we stigmatize as a
downright act of dishonesty, we declare that the
mining industries of this Province are not in so
prosperous a condition as to be able to bear the
burden of a direct tax. If the proposal meant
a tax upon profits it would be a different thing,
and prosperous mines could afford to pay it ;
but mining is the most speculative of all indus-
tries, and a tax upon output would often be an
additional loss to a losing enterprise. If any
branch of industry is to be singled out to bear
the strain of Quebec finance, let it be one that
receives Government favors and enriches itself
by legal aid. The sugar refineries are favored
by the Dominion Government with a protection
against foreign competit on to the extent of 2 to
3 cents per pound. If the Quebec Government
demanded one cent a pound out of this benefit,
there would be some reason in it, but instead of
levying upon protected and favored industries,
the attack is made upon the one unprotected
and unfavoured industry of Canada, which
in addition to the burden of its own natural
difficulties, is saddled with the restrictions made
to benefit pampered and petted pursuits, by

which the cost of all its supplies is increased
and, if it is true, that protection raises wages,
the cost of its labor is enlarged.

We denounce this piratical attack upon a
struggling industry as a violation of honesty and
propriety, and we warn the Quebec Government
that our mining men represent an amount of
influence and determination that it is dangerous
to trifle with. Their manliness is shown by the
tact that they have not gone whining for Gov-
ernment bonuses and protection, but have been
content to take their chance in a fair struggle with
nature's conditions, and this same characteristic
will make them resist oppression by every re-
source within their power.

The Phosphate Season of i89o.

The close of navigation on the St. Lawrence
brings the day of reckoning for all those
industries whose products seek their markets
beyond the sea. Perhaps no other industry in
Canada is so dependent upon ocean freight as
is phosphate mining. Of home market it
practically has none ; and its small trade with
the United States consists entirely of low grade
ore. All the high grade output and the great
bulk of the whole production, is sold across the
Atlantic, the chief portion to the United King-
dom, considerable to Germany, and a little to
Holland and Sweden. The total exports, as
per official returns furnished us by the shipping
agents and Customs manifests have been
Lomer, Rohr & Co. :

To Europe................11,338
" United States...... .... 252

Tons...........
Millar & Co.:

To Europe.... . ....... 5,915
" United States..........1,207%
" Canada............ 185

Tons ............
Wilson & Green :

To Europe............
United States........

Tons............
Irwin, Happer & Co. :

To Europe...............

Tons..........•
Anglo-Canadian Co. :

5,688
263U

938

...... .................. 275
Tons..........

11,590

7,30734

5,95'3<

938

275

26,0623<

Or a total export to all points of 26,o625< tons;
as compared with 29,987 tons during the same

period last year. The distribution of these ex-
ports has been as follows
To Liverpool ..... 12,647 To Newcastle. 200
" London.......5,239 "Swansea. 130
" Glasgow.......1,752 "Queenstown 84
" Hull.......... 820 " Bristol........6o
" Hamburg...... 2,800 " United States. 1,72W
" Grimsby.........422 " Canada...... 185

The decrease is due partly to the lessened
production of some mines, but chiefly, as we
have already pointed out, to the fact that owners
of phosphate lands have maintained a selling
attitude instead of adopting a working policy.

As nearly àll the expectations of making
fortunes by land sales have been disappointed,
it is to be hoped that the proprietors will now
try to secure for themselves the abundant wealth
that they have confidently expected to dispose
of to others.

The year has been a most favorable one for
the business; given the phosphate and all else
has been smooth sailhng. It has not had to go
begging for a purchaser, vessels have been
ready and eager to take it, and facilities for rail
and water transport from the mines to Montreal
and the methods of handhng it there have been
better than ever before.

Ocean freights have varied from 8s. 9d. down
to nothing when some tramp, going to an out-
side port, was in need of ballast ; but the bulk
of the shipments paid from 6s. to S. 6d. A
larger supply of cheap tonnage would have been
available had not the deal freights flattened out
in the summer Io so low a rate that vessels
turned away from the St. Lawrence to seek
more lucrative business, and therefore the
demand for phosphate as ballast under the deal
cargoes was lessened.

Prices have been very satisfactory for the
higher grades; Is. 4 d. for 8o per cent., with one-
fifth penny per unit rise has been obtainable in
London, and is. 5d. in Hamburg. The Lon-
don price for 85 per cent. phosphate was there-
fore is. 5d. per unit, equal to about $26 per ton
in Montreal. A few choice lots have gained
this handsome figure, but the bulk of the ship-
ment have averaged much lower and there has
been a reduction of price for the lower grades
amounting to double the usual sliding scale, so
that prices for 75 per cent. have been is.
id. to Is. 2d. and for 70% 11d. to is. per
unit. At the latter price a ton of 70 per
cent. phosphate in Montreal would realize
only a little over $13, or about one half of the
value of 85 per cent. phosphate. Here is
where the profits lie, and happy is he who strikes
a bunch of the pure green rock, as did one of
our operators in November, and from the labor
of fifteen men made a clean profit in four weeks
of $1,5oo. The reduced price of the lower
grades is due to the large supply of Carolina
and Florida phosphates which analyze from 55
to 6o per cent. In the rivers of Florida beds
of this material have been discovered, which
can be raised by suction and pumped into
boxes at trifling expense. On the lands of this
State also great deposits of phosphate rock have
been found, which were said to be of the highest
quality and sufficient in quantity to supply the
demand of the world. A Florida boom there-
upon arose, which drowned out of sight our
little Canadian boom; companies were floated
and fortunes were made in land sales. Per-
haps some day phosphate of higher grade will
be produced in such quantities as to depress the
price of the Canadian article, but at present the
impression prevails that the deposits are less
persistent and the quality more uncertain than
the boomers have represented. There has cer-
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tainly been a depressing effect from this source
upon low grade phosphate and Canadian 6o
per cent. which sold in the Spring at iod. could
not find a buyer in the fall at 7>/d. ; and yet
the price of higher grade keeps up and sales
have been made for next year at Is. 3 d. for 8o
per cent., 5,000 tons being said to have been
placed at this rate by the representatives of the
new General Phosphate Corporation.

The advent of this company into the field
has been the chief feature of the year. They
have made judicious selection of good lands in
the Lievres River district, and have shrewdly
made their payments to depend partly upon the
output. All who are interested in the growth
of this industry will heartily wish success to this
enterprise The visit of Mr. Hutchinson, of
the Anglo-Continental Guano Works, of Ham-
burg and London, last year, resulted in the
puichase of the Squaw Hill and Aetna Mines
adjoining the Emerald Mine, and effective
work is now in progress there. Mr. Hutchin-
son's paper, reproduced in our last issue, is un-
questionably the most accurate description of
the phosphate industry that has ever been given
by a visitor and shows a remarkable mind that
could grasp the salieîgt features of a mining
industry in so brief a survey. Among other
new undertakings are those promoted by one of
our most enterprising phosphate operators, Mr.
Adolphe Lomer, of Montreal, who, in addition
to the Foxton mine, has organized work upon
an adjoining property, and has formed
companies to operate upon the Blackburn and
the MacLaurin properties, besides doing some
work upon other leased lands. An ingenious
method has been put into practice by this gentle-
man in his grinding mill at Buckingham for
the mechanical separation of the impurities
from the phosphate, which will tend largely to
increase the profits of mining.

Some alarm has been caused by the intima-
tion that the Quebec Government would seek to
raise its revenue by imposing a tax upon min-
erals. Indignation meetings have been held by
the mine owners at Sherbrooke and Montreai,
and the excitement aroused may bear good fruit,
not only in combating the imposition of any
burdensome tax, but also in inducing the
miners of the Province of Quebec to unite in
forming an association, which shall be ready
to take action upon any threatened legislation
detrimental to this industry, and shall also afford
means for mutual communication and instruc-
tion. In this latter aspect such associations of
special industries prove most valuable, and we
have had illustrations of the practical benefits of
these societies in the production of such papers
as the one just referred to, written by Mr.
Hutchinson, and that presented previously by
Mr. Hermann Voss, to which was due a great
deal of the interest that was directed last year to
Canadian phosphate.

One notable feature of the situation is a dis-
position to reduce the capitalization of com-

panies and the valuation of lands. It is proved
that from well selected lands under good man-
agement, profitable returns may be secured from
phosphate mining, but it is also perceived that
the great prizes incident to gold and silver min-
ing are not characteristic of the phosphate in-
dustry, and that it is desirable to keep nominal
values low enough to permit of profits to show
a fair percentage upon the investment. This
healthful indication augurs well for future suc-
cess, and with the assurance of a good and ever
increasing demand for high grade phosphate,
we may confidently predict the continued growth
and prosperity of the Canadian phosphate in-
dustry.

A Wholesome Reminder.

Ontario papers have been making much
ado lately over an announcement that Mr.
T. A. Edison had made heavy investments
in Canadian nickel lands. Here is the
truth tersely stated by Mr. Edison's private
secretary : "Mr. Edison has read your letter
of 12th inst., and in reply thereto has in-
structed me to say that he is doing nothing
at the present time in the Sudbury district
and will not, until owners of property in
that neighborhood come ta their senses." The
italics, which are ours, furnish good food for re-
flection to our speculator friends. Shrewd
business men of the calibre of the great in-
ventor are quick to forsee a good field for
judicious investment in our nickel deposits ;
but they are not to be deceived by wild-
cat schemes or schemers; nor are they
prepared to accept their ridiculous notions of
the value, of what are often " mere prospect
holes," entirely unproved and in many cases
worthless. The sooner these over-sanguine
individuals rid themselves of their chimerical
ideas and get down to more rational figures, the
better for themselves and the development of
the country.

The Tariff on Mining Machinery.

The following Order-in-Council, under date
of 28th ult., should simplify entries of min.
ing machinery not manufactured in Canada, and
it is hoped will obviate entirely the tedious and
vexatious delays that have been characteristic of
recent interpretations of the meaning of the
Act:-

" His Excellency, under the authority of Section 252
of the Customs Act, and bv and with the advice of the
Queen's Privy Council for Canada, is pleased to order
that there be required, in addition to such other evidence
in each case as may be deemed necessary by the Minister
of Customs, a special oath to be subscribed to by the
importer before a Collector or other proper officer of
Customs, whenever any free entry is rendered of Mining
Machinery under item 291 of Section i i of the Act 53
Vic., Chap. 20, such oath to be in the following terms:-

" I, ..................... , the undersigned importer
of the machinery mentioned in this entry, do solemnly
swear that it is Mining Machinery within the true mean-
ing of the word, and that at the time of its importation
was of a class and kind not manufactured in Canada, and
that it is imported for use in...........mining only,
at the. ................. mine, situated .............
in the Province of.............and will be used for
no other purpose whatever"

Sudbury Mineral Lands Withdrawn
from Sale.

The Commissioner of Crown Lands for the
Province of Ontario has taken the important
step of withdrawng from sale and location,
until further notice, all lands lying within what
is generally known as the nickel bearing district
of the Province. The official notice defines the
territory thus withdrawn as lying between the
east limit of the Township of Awrey, in the dis-
trict of Nipissing, produced north and south,
and the west limit of the Townships of Esten
and Spragge, likewise produced. Upon refer-
ring to the map it will be observed that the
former of these townships lies south and east of
Lake Wahnapitae, and the latter some fifteen or
twenty miles west of the mouth of the Spanish
river. The total width of the territory is about
one hundred miles, and it extends from Georgian
Bay and French river, on the south, to James'
Bay on the north, embracing the valleys of the
Spanish, Wahnapitae and Moose rivers. There
is no further intimation of the policy of the
Government than the statement that the lands
lying within the prescribed limits are withdrawn
from sale or location " until further notice ;" but
it may be presumed that a policy will be deter-
mined upon and authorized before the close of
the next session of the Legislature. The reasons
which have influenced the Commissioner have
not been divulged, but they are obvious enough
to any person who knows the workings of the
boom in the Sudbury district during the
past year or two. Many locations have
been taken up over that territory, for the
the most part by speculators, and since the
action of the United States Congress in appro
priating $1,ooo,ooo for the purchase of nickel,
to be used in the manufacture of armor plates,
there has been a great rush of prospectors,
miners and speculators to secure locations.
No doubt the Commissioner thought a time had
come in the interest of the people, as well as of
the Government of Ontario, to call a halt in the
disposal of valuable public lands, and no doubt
also that the future policy will be dictated by a
greater regard for the public interests than was
obtainable under the old one. To secure a
larger revenue will naturally be one of his aims,
while another should be the furtherance of
active mining operations. If nickel realises the
hope of some of the best practical metallurgists
of America and Europe, it is almost certain
that great activity will characterize miaing
enterprise in the Sudbury country hencefor-
ward; but the Commissioner will fail in his
duty as well as of his opportunity if he neglect
to make provision against the locking up of any
portion of the mining territory by speculators,
to be held for their exclusive benefit. The
public interest should be the great considera-
tion, and the best policy is that which will
produce the greatest good for the benefit of the
greatest nnmber. We hope to have an oppor-
tunity of dealing with this subject at greater
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length before-the Government ,has setdled down
to what they are going to do about it.

A Mining Association for Quebec.

As the outcome of the miners' meeting held
in Montreal last month, a circular has been
issued and liberally distributed among the min-
ing community calling attention to the proposi-
tion to establish a general mining association for
the Province of Quebec. This is an important
step, and if the proposal is carried into effect-
and there is no good reason why it should not
be-it will unquestionably result in great good.
Experience has shown that uiited action is abso-
lutely necessary in Quebec in order to counteract
meaures, which, if carred into effect, are calcu.
lated to do serious injury to its mining interests.
Apart, however, from public questions, such an
association would confer an immense boon in
the propogation of knowledge respecting the
true state of our minerai resources, in the inter-
change of ideas by wholesome discussion on
subjects alike of interest to the owner and the
operator, and in smoothing over these petty pro-
fessional jealousies which unifortunately are some-
tirnes too noticeable among a few of our miriing
men.

LETTEs i TwO

Accideni:s While Thawing Dualin.

The Editor :
TORONTO, 26th December, 189o.

With each winter season we are called upon to record
a number of so called accidents, resulting in the death of
one or more workmen. The class referred to are the too
oft recurring premature explosions while thawing dualin
near a fire, stove or other dangerous manner, in which
the dualin is exposed to direct heat or flame, which
draws to the surface of the cartridges the over
heated and mechanically mixed nitro-glycerine, of which
the dualin is largely composed. This over heating or
swcating, is the whole cause of the danger, and the
accidents which result from it. The proper way to thaw
dualin, and the manner in which it is recommenderl by
the manufacturers, is to place the cartridges in a tin, zirc
or metal box, which is made with a space for hot water
between its outside surface, and w :- another zinc er
metal box which may be lined with wood on the ouiside
sur ace to prevent too rapid cooling of the hot watcr.
Thse boxes are sold by the- manufacturers whose
responsibility ceases when they recommend a safe means
of handling the articles they expose for sale. The re-
sponsibility, then, rests wiîth the purchaser who causes
workmen to use a dangerous article in a wrong manner
by not providing the proper means or box for use in
thawing dualin. If a box is provided by the employer
or purchaser of the dualin and the workmen neglect ar
do not use it, then the employer is not responsible, but the
blame rests with the careless workman, w ho endangers
his own life and that of those around hin. We have
known instances where the managers of works have
be'n asked to furnish boxes but neglected to do so, or
objected on the pretence of cost, which he or they con-
sidered unnecessary, and accidents resulted in conse,
quence of thawing the dualin in a wrong way. These
officials were then responsible, and ought to have been
prosecuted for criminal negligence in exposing the lives
of their workmen to (langer. This circunstance calls to
mind the enquiry, Where is (ntario's Inspector of Mines
and Quarries? Does he condescend to note the death of
a miner or quarryman ? is he not appointed to protect
workmen in seeing that due care is taken in conducting
mining and quarrying operations ? In the case of the

Ontario Inspector is he not too busily engaged praying
for aid from heaven for the poor widow and orphans of
the deceased workman,-and thereby filling only one end
of bis lawful calling ? Truly this is a wise appointment
(an ex-Baptist parson) by the over faithful Premier of
Ontarie in the interests of those employed in mines and
quarries. In the case of Quebec, the Inspector is evi-
dently not required to look after such things as accidents,
for the Hon. Mr. Mercier bas liberally appointed clerics
to Government positions, and the Inspector knows that
these can say masses enough for the unfortunate miners
and quarrymen who prematurely " go up " as a result
of their own or some other person's carelessness in not
providing proper protection to employees in mines and
quarries. J. S. T.

Canada's Minerai Wealth.

The following is the pith of Mr. Erastus Wiman's
remorable speech at the banquet given to the Iron and
Steel Institute at Niagara':--

Mr. Wiman said :-" Canada is a land of surprises,
and even to those who know her she is ever revealing
some new source of wealth. Who could have imagined
that Canada possessed within herself the potenialities
for the defence of the world ? Yet the visit just made
by the Iron and Steel Institute to the Sudbury region,
only twelve heurs' run from Niagara, discloses the
fact that her deposits of nickel are the grtatest the
world bas ever seen. Now, it has recently been dis-
covered by tests made ai the United States.navy that
nickel-plated armour for ships is practically impenetaable
for defensive purposes. Well was it said that these tests
rendered it possible to make Behring Straits a closed sea,
unless, indeed, the British Government drew on Canada
for supplies of nickel with an alacrity equal to that with
which the United States are making haste to gather it in
from the same source." So impressed was the speaker
with the importance to Great Britain of obtaining the
supplies, that he had communicated an offer on behalf
of the Canadian Copper Company to the authorities in
Great Britain, tendering them a free supply of
nickel from Canada for the tests contemplated at Shoe-
buryness. "The nations of Europe," Mr. Wiman con-
tinued, " seek with anxiety this peaceful land for the
force for the defence of the world, as is shown by the
visit of a member of the firm of Messrs. Krupp, who
seeks, incognito, in the wilds of Sudbury, the power that
will make guns unburstable, and armour impenetrable.
A contribution to the peace of the world may thus be
made by Canada. That may not be the least of her
many surprises, but with nickel in Canada, in the region
hurriedly passed through by the Iron and Steel Institute,
will be found sister minerais in abundance. Thus, in
copper the deposits in the regions justivisited are the
largest in the world. The Aladdin-like story of the
Calumet and Hecla mines, of sixty millions of dollars of
profits and premiums on the capitalisation of less than
three millions on the south shore ol Lake Superior, can
be retold in Canada in the Algoma district on the north
shore, for here there is copper in sight at least twenty-
five times the extent of the American deposits. The
silver deposits, too, are most extensive, and their
character is told in the familiar story of the Silver
Islet, which a few years ago yielded within its small
area -more silver to the square foot than an equal
space of the earth's surface had ever given forth.
Gold is here also found, and the promise of the Vermillion
and other mines equals the prospect of early Carlifornia
or later South Africa. Platinum is found in unusual
quantities in these regions ; and so complete are the sur-
prises in this treasure-house of the continent that an
entirely new metal has been revealed, and named sperrylite,
in honour of the graduate who discovered it. Canada is a
surprise in thatsbespecially possesses almost untold deposits
of the greatest of the world's assets, the Imperial metal,
iron, stretching far out to sea in the pier-like projection of
Nova Scotia. Within six miles of the Atlantic is found
an assemblage of the finest iron side by side with pure
limestone, and with coking coal in seams 20 feet thick.
These and other near-by deposits so splendidly located
are testified to be equal in value to the mineral deposits
of Pennsylvania and New York combined, furnishing a
providential proffer to New England in her hour of need,
if only she will accept it. Quebec, communicating with
the iron sands of the St. Lawrence, contains throughout
the province enormous deposits, awaiting only the touch
of enterprise and an open market for a vast output. In
Ontario the recent report of the Royal Commission
makes it clear that a surprise awaits he world in the
extent and importance of the iron deposits of that fairest
and richest portion of the continent. The freedom from
phosphorous in Canadian ore is important, and it bas been
aptly said that what the devil is to religion phosphorous
is to iron. In British Columbia, a mineral wealth exists,
only equalle(i by her enormous timber regions, her 5,000
miles (f coast ine fisheries, and her unlimited coal de-

posits, which recalls another of the surprises of Canada-
namely, that it is only withn her terntory that coal can
be found on the sea board equally on the Atlantic and
Pacific, a fact of profound significance if this continent
should ever wake up to the realisation of the advantages
of a foreign trade. Time fails to tell of the numerous
other revelations which Canada makes to the observer of
natural phenomena, such, for instance, as the possession
of natural gas in great abundance bithin a radius of ten
miles of Niagara Falls, to supplement the vast water
power which flows at your feet, and which is but a com-
mencement of inexhaustille force in the water powers of
the St. Lawrence, the Ottawa, and the great rivers of
Quebec, for it is well to realise that Canada, besides being
larger than the United States, and in area being 40 per
cent. of the British Empire, has more than one-half the-
Iresh water of the globe. Still further surprises await
him who follows the development of the oil deposits in the
North-West, where, in the M ackenzie river basin, are found
deposits of petroleum, the magnitude of which exceed
that of the known deposits of the rest of the world. The
gypsum deposits in Nova Scotia are the most valuable on
this continent, while the eager hunt for asbestos in
Canada confirms the. recent boast that that Province
alone possesses sufficient of the important mineral to
pay the Dominion National Debt. In addition to this
vast mineral storehouse, one recalls the enormous areas
of the wheat-producing regions of the North-Western
Territory, the future granary of the world ; the five
thousand miles of coast line fisheries, the limitless
forests to supplement the treeless prairie of the West,
and other great national assets. But of all surprises in
relation to Canada, that is the chief which blinds both
Canadians and Americans, not only to the value of the
country, but to the advantage of an unrestricted inter-
course between them. It is especially surprising that the
people of the United States, now so thoroughly equipped
and needing new opportunities for continued expansions
of trade, have not yet realised the influences they may
set in motion towards shaping that commercial destiny
of the continent. This they can do by opening up their
markets, promoting development, and making haste to
get control by occupancy and by individual purchase of
a region far more desirable than Africa, which England
and Germany carve in two for the purpose of trade.
The Iron and Steel Institute of Great Britain have
seen much of the United States, and have, no doubt,
been duly and properly impressed with the greatness of
their development, the magnitude of their trade, and
the beneficial example for the good of mankind. Lt
here, under the British flag, lies a region full of promise,
possessing areas, potentialities, and a people fitted for
just as great a career, and needing only the magic touch
of freedom and appreciatiyn of the American people to
enormously enrich them, and yet still be the brightest
jewel in the British Crown, without a red coa' and with-
ont a ship of war. This vast treasure of the British
nation may be left exposed as a hostage of peace in the
practical safe-keeping of the American people. They
will not capture it by conquest, neither will they seek to
acquire it by territorial or national purchase, not even
imitating their own policy of the past, but will follow
the British policy of the present in the acquiring of
breweries and other industrial interests by the English
capital sent hither. Thus, without a change in the poli-
tical condition or the deprivatior. of a foot of British terri-
tory, would be healed, by trade and commerce, the great
schism of the Anglo-Saxon race on this continent in a
new union of interests that nothing could dissolve."

Nickel Steel Tried in Europe.- Commander F.
M. Barber, United States Navy, recently received the
following cable despatch concerning the latest trial of
armour in Europe :- " The Russian navy made a
comparative test of three plates of Ochta, the ith
of this month. The plates were ten inches thick. One
was of plain steel made by Schneider & Co., of Le
Creusot, France ; the second was a compound plate
made by Brown & Co., of Sheffield, England, and the
third was a steel plate made by Vickers, of Sheffield.
Each plate received five 6-inch Holtzer chrome steel
projectiles, weighing 9o pounds each. The first two
were fred with a striking velocity of x9oo foot seconds,
and the three others with 2100 foot seconds. The
Schneider plate arrested all the projectiles and broke
three of them. The penetrations were 22 and 27 cm.
In the Brown plate the first two penetrated 34 cm., the
three others traversed the plate and backing and fell 750
m. in the rear. In the Vickers plate the penetrations
were 23 cm. The Brown plate showed large cracks;
the two steel plates had only fine cracks. The trial
showed once more the absolute inferiority of the com-.
pound plate and the superiority of the Schneider plate,
a superiority which would have been greater if the plate
fired at, at Ochta, and delivered by the Le t'reusot
,works a year ago had been of the same fabrication as
the nickel steel plate tried at Annapolis, embodying the
latest improvements in the Schneider plates."
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Our Portrait Gallery.

[A series of portraits and biographical sketches of Canadian
mining engneers, mine managers. inspectors, geologists, explorerç,
etc.]

Nos. 7 and 8.
Mr. William Madden and Mr, Patrick Neville,

Deputy Inspectors of Mines for the
Province of Nova Scotia.

In this issue we give our readers two very
good portraits of the gentlemen who aGt as
Deputy Inspectors for the Provincial Depart-
ment of Mines, for the Province of Nova Scotia.

The district assigned to Mr. Madden, em-
braces the Counties of Cumberland, Colchester
and Pictou, on the mainland, while Mr. Neville
is more particularly concerned with the Island
of Cape Breton. Their duties are more inti-
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M R. WMI. NIADDEN.

mately connected with the coal mines. Each
mine is visited once a month and carefully gone
over, particular attention being paid to the air
ways, ventilators, and the state of the currents
in the working places. The various officials are
interrogated as to thelr care in carrying out the
general and special rules, and the state of the
roof and walls of the working places receives
attention. Usually any neglect or oiusion re-
ferred to by them is readily remtedied, but it is
sometimes necessary for them to ask the
Inspector to assist in a matter invol-ing a fair
difference of opinion. Should any mtatter
appear of serious moment the Inspector is noti-
fied. 'ie powers of the Deputies for all
purposes of inspection are equal to those of the
Inspector, and they have full access to all parts
of the mines, etc. In addition to this work,

are frequently called upon to visit gold
>ther mines, and localities being prospected
the course of development.
first the mine managers were apprehensive
due interference on their part, but it has

found that the frequent friendly inspec-
has been beneficial to all parties. The
when they have any cause of complaint in

matters covered by the Mines Regulation
can readily turn to the Deputies who live
at hand, and the mine officials benefit by
observation they feel is kept constantly
ted on them. A record is kept of all visits
spection made by them, and an annual sum-
r is published in the report of the Depart-
t. These gentlemen were selected for their
tical acquaintance with the details of coal
ng, and have, since their appointment, won
-espect of the coal miners of the Province

by their kindness and tact
and evident anxiety to see
that everything possible was
done to ensure their safety.

Mr. Neville is a native of

Cape Breton, having been
born at Bridgeport, on the
25 th March, 1834. He com-
menced mining in the employ
of the General Mining Asso-
ciation, slope driving and coal
cutting, and continued at this
work and mining in general
until he received the appoint-
ment of underground man-

ager at the International Col-
liery. This appointment he
held until May, 1879, when
he was transferred to his pre-
sent important position.

It should be mentioned
that Mr. Neville discovered
and opened up the Resere,
Emery and Lorway seams,
now owned and operated by
the Sydney and Louisburg
Coal and Railway Company.

Mr. Madden was born at Pictou, N.S., on
the 3oth November, 1848. For a number of
years he was employed underground at Acadia
mines and at the Drurnmond Colliery, after
which he worked as a cutter in Maryland,
U. S. A. Returning to Nova Scotia, he was
engaged in various capacities in mining opera-
tions at the Drummond, Springhill, and other
collieries, finally receiving his present appoint-
ment in 1883.

Good Words for Canada.

(The Colliery Manager.)
Mr. Erastus \Viman in speaking to the mtemrbers of the

Iron and Steel Institute of Great Britain, whom he was
entertaining at Niagara Falls, drew such a picture o
Canada as must arrest the thoughtful attention of every
one who reads it-certainly of every British subject. To
the young men-full of life and hope-in our own indus-
try, this thrilling account of the vast resources of Canada
rnust have a charm that those of us who are getting on in
yers cannot be affected by. Canada, he says-and Mr.

Wiman has a clear knowledge of his subject-possesses
almost untold deposits of the greatest of the world's assets
-iron. Within six miles of the Atlantic is found the
finest iron, side by side with ptre limestone, and with
coking coal in seams 30 feet thick. Enormous deposits
are awaiting only the enterprise of capital to develop them
and an open market for the output. We are sorry to find
Mr. Wiman turning to the United States for co-operation
in opening up the vast resources of the Dominion. Why
should not some portion of the British capital which is at
present utilized in the United States, or, at any rate,
some portion of that which we are told is about to be
transferred there, he taken to Canada ? Instead of long-
ing for reciprocity arrangements with the States, as Mr.
Wiman appears to do, the Canadians would be wiser to
court extended business relations with their mother coun-
try, whose ports are free and where there are no prohibi-
tive protective duties. Stimulated by the freedom of
Canadian ports, the commercial relations between the
two countries would be enlarged and cemented to the
permanent advantage of both. The old country has capi-
tal and population--Canada has an abundance of Nature's
richest endowments. Canadians have plenty of energy
and enterprise, but their entire population is absolutely
useless for any speedy recovery of the wealth underlying
their enormous tracts of undeveloped country. Surely it
can only be necessary to make known how rich the coun-
try is, to attract to it the capital and the labour by which
its riches can be developed.

MR. PATRICK NEVILLE.

So far as the deposits of nickel are concerned, the
future of Canadian mining appears to have been assured
by recent metallurgical discoveries. The value of the
nietal is shown in the fact that the United States Gov-
ernment has just voted $i,ooo,ooo with the intention of
obtaining a sufficient supply of the metal for armour-
plate construction ; and the researches of Messrs. Riley,
lladfield and Schneider have been followed by results
which undoubtedly give nickel a permanent place as an
alloy of steel. The United States' contemplated pur-
chase of the metal, under the impression that it could
thus monopolise the entire available supply, (loes not
take into account the enormous resources of Canada in
this respect. It would be almrost impossilble to formo an
adeqiuate conception of the illimitable supplies in that
country. It is known that nickel exists in great abun-
dance over an area of several hundred square miles, and
it is safe to conclude fron surface indications that the
rangescontinue for many thousands of square miles,some of
them passing through long stretches of unbroken wilder-
ness. It is hie'eved in one district aI>te, north of
Georgian Bay, there is sufficient nickel to be found to
serve the w rld's requirements for a thousand years to
comle. Tiis estimated supply, too, is made on the as-
sumption th t the metal will enter very largely in the
future into the manufacture of armour-plates. The
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value of nickel for toughening steel has become so gen-
erally recognized that at least one eminent firm of con-
tinental ordnance manufacturers has been personally
enquiring into the resources of Canada in nickel, with a
view to obtaining supplies of the metal, and only lately
an ofier was made on behalf of the Canadian Cop-
per Co. to the authorities in Great Britain tendering
them a free supply of nickel from Canada for the
tests contemplated at Shoeburyness. The value of nickel
as an aid to the perfection of metallurgical processes is
so assured to the countries in which it is to be found in
any abundance, and this will be particularily the case
where the metal can be more economically treated than
at present--for we firmly believe that the time is not
far distant when nickel will be separated with the greatest
facility and cheapness from its compounds. With such
admirable possibilities for nickel in the future there is an
obvious opening in Canada, which will without doubt
lead to practical results in a very short period. This
period will undoubtedly be shortened in proportion as the
commercial relations between Canada and Great Britain
are strengthened since there is every prdbability of Eng-
lish capital being available to better purposes than that
of other countries which still have their own internal
resources to develope. Present financial conditions are
not favorable to a new boom, but, when the next boom
comes Canadian investments are not unlikely to be its
object. This is the more probable because it is evident
that the opening afforded to new Canadian developments
by the McKinley Tariff Bill is not likely to endure be.
yond the presidential election in 1892.

Meeting of the New Vancouver Coal Mining and
Land Company, Limited.

The semi-annual general meeting of the shareholders of
this Company was held last month at the Cannon Street
Hotel, Mr. John Galsworthy (Chairman) presiding.
There was a fair attendance.1

The SECRETARY (MR. JOSEPH RAMSDEN) having read
the notice convening the meeting, the report and accounts
submitted for the six months ended 20th June, 1890,
were taken as read. They showed a net profit for the
half-year of £7,462 3s. 9d. The total net output of
coal for the half year was 121,971 tons, and the sales
were 128,390 tons. During the half year over which
the accounts extend, the coal market at San Francisco
slightly improved ; prices have since become still firmer,
the continuance of the miners' strike in Austialia baving
given the market an upward tendency ; for the remainder
of the present year, therefore, the outlook is encourag-
ing. In regard to the East Field Mine, the net output
during the balf year was 33,477 tons. The coal in the
No. i north level, north level incline, and No. 3-north
level continues good, and about six feet thick. Of the
No. 2 South Field Mine, the net output during the half
year was 65,428 tons. In the No. i and No. 3 east
levels the coal is still good, and from seven to nine feet
thick, but in some of the other levels faults have been
met with which have reduced the thickness of the coal,
or cut it out altogether. In order to maintain the output
here, the directors have determined to put down another
shaft near the No. 6 bore, South Field, where coal was
found about nine feet thick at a depth of 496 feet from
the surface. The sinking of this additional shaft is now
in progress. No. 3South Field mine was re-opened about
the 23rd June last, the market having improved, and
7,082 tons were extracted up to the close of the half
year. At the present rate of output, it is estimated that
there is about a year's supply still to be obtained from
this mine. In new No. 4 slope, South Field, several
patches of good coal have been smet with, and it is

oped that a good seam may yet be found here ; if not,
the slope will be used to open up the coal ground to the
dip of the main slope at the No. 2 south field mine.
The quantity of New Wellington coal extracted from the
North Field mine during the half year was 15,984 tons.
The quality of the coal continues hard and good, but the
seam is not so thick as was expected. The coal is princi-
pally used in the domestic trade at San Francisco, and
is much appreciated. The daily output from this mine
cannot exceed 250 tons until the air shaft is completed;
this is being pushed forward with all despatch, and it is
believed will be completed before the close ot the
present year. The superintendent reports that the out-
hook in this mine is favourable. Mr. Tendron, a mem-
ber of the board, the report states, very kindly made a
visit to the mines in August last, and after fully inspect-
ing the mines and the property of the Company was well
pleased with the progress made since his former visit, as
also the progress of the Company. A further dividend
was declared of £2 per cent. (out of the amount of
profit transferred from the old Company), payable on the
20th of December, 1890, (free of income tax), to the
holders of shares in this Company, on the 3rd day of De-
cember, 1890, on which day the transfer books will be
closed.

The CHAIRMAN, in moving the adoption of the report
and accounts for the six months ending the 3oth June,
î89o, said it would not be needful for him to speak at
any length, the more especially as more important busi
ness had afterwards to be transacted at the extraordinary
meeting which was to be held later on. I will, therefore,
be continued, content myself with the remark that dur-
ing the past half-year steady and satisfactory progress bas
been made in the development of our property, and that,
what with the great srikes in Australia,etogether with a
strike on a smaller scale upon a property adjacent to
ours, a good business bas been done. We have re-
ceived as usual reports from our agents as to what bas
been done and is being done down to the present time
in the different portions of our property, and these all go
to show the diflerent mines are being gradually fully ex-
plored and examined, and as a rule with the best results.
But these exploratory operations, as you know, require
money. We have made a considerable profit, it is true,
but that profit is already exhausted in these operations ;
and without the aid, therefore, of some finance other
than our own we cannot continue the work. It is this
necessity for Inrther funds, as you are aware, which bas
resulted in the provisional agreement which bas been
concluded on our bebalf by Mr. Tendron with Messrs.
Rosenfeld's Sons, and which will shortly be submitted to
you for your approval. You will note that we have de-
clared a dividend of 2 per cent. That is a very small
dividend, but we cannot help it,for we have not the money
to pay more. It comes from the profits which came over
to us from the old company, and I may add that it pretty
well exhausts those old profits. We could, it is true, have
paid another i per eent.--and, indeed, we shall pay that
extra i per cent. if our financial arragements are not upset
by the rejection of the agreement with Messrs. Rosenfeld's
Sons. I have nothing more to say just now, so I will at
once move the adoption of the resolution in regard to the
report and accounts. (Hear, hear.)

Mr. FRY seconded the motion, which was agreed to
unanimously.

Mr. BLUNDELL: In regard to our having no money
available, sir, I should just like to point ou: that, accord-
ing to the accounts, we have £2,ooo invested in Metro-
politan Stock, so that unless our holding bas since been
sold out we have there a very considerable sum available.
I am glad to learn krom your explanation where the £2
divided is obtained from, since, as far as I can see, lhere
is nothing in the accounts to show it.

MR. DAY : What is the difference in the selling value,
roughly, between the New Wellington coal and the
ordinary coal? The new kind, we aie informed, is
highly appreciated for certain purposes, and apparently
it is more valuable than the older sort. What is the
difference in value?

The CHAIRMAN : The Wellington business is virtually
in a state of chaos at this moment in consequence of the
strike, and very hittle coal is being sold. This is advan-
tageous to us, since it bas enabled us gradually to get
more and more of their business, though we are not able
to supply very much at present-only 2511 tons per day,
in fact. For that, however, we are getting about half a
dollar more than the Nanaimo coal, and about the same
price as the Dunsmuir coal.

A SHAREHOLDER: I see that no less than £2,o0o bas
been expended during the past six months in repairs and
maintenance. Are we not :making it a very good thing,
indeed, for Messrs. Rosenfeld's Sons by all this outlay,
which would represent an enormous suni if capitalised ?

The CHalRMAN : You do not quite understand the
matter, I think. It is absolutely necessary, in our
own interest, that money should be expended in repairs
and maintenance.

MR. TENDRON: There is much apprehension over
this agreement. Perbaps, sir, as the author of it, you
will allow me to explain to the meeting that, in regard to
the particular point raised, any capital charges which
henceforward are debited to us, will afterwards be repaid
by Messrs. Rosenfeld's Sons. Already over £67,0oo will
be paid in this way by them. Whatever we spend out of
profits will have to be repaid by them on this basis. We
must try to put the property into better condition for our
own sake. It is absolutely necessary that we should
have money to carry on current work. Whence are we
to obtain it ? We have been unable to get it from our
shareholders or trom the public. Messrs. Rosenfeld's
Sons have, on the other hand, helped us for years. They
have a high opinion of our property, so high an opinion,
indeed, that they are anxious to become partners in it
to a still larger extent, and we, for our part, being in
want of funds to develop it, are quite prepared to agree
to this upon favourable terms. And it bas been to this
end that the agreement in question bas been drawn up.
We think its terms are favourable, and we hope that you
will think the same. We shall still have the right to re-
tain a one-third in the whole. The bargain is one, in-
deed, by which we cannot ose, and have everything to
gain. If Messrs. Rosenfeld's Sons do not buy ultimately,
they are bound to take up £50,ooo of our shares at par.

The CHAIRMAN : In regard to Mr. Blundell's question
about the dividerd, I should have stated just now that

we took over £2o,ooo from the old-company. With this
2 per cent. we shall have distributed £i5,4oo, leaving a
balance of £4,6oo, and we propose to give you another
pound if we have the money. In the accounts,the balance
is, of course, in the amount carried forward.

The resolution was agreed to without dissent.
The extraordinary general meeting was then held.

The SECRETARY having read the notice convening the
meeting.

The CHAIRMAN said : The following is the resolution
which I have to make :-" That the agreement dated ist
September, 1890, negotiated by Messrs. Tendron and
Robins on behalf of this company (provisionally) with
Messrs. John Rosenfeld's Sons, of San Francisco, for
extending the period for bonding the company's property
at Nanaimo to them from tht 31st December, 1890, for
providing funds for certain speciged explorations and
works, and for other purposes, be sanctioned and
adopted, and that the directors be authorized to carry
the same into effect." You have all had copies of the
agreement, and it will only be needful for me to refer to
one or two points in it. First of all I would call your
attention to the fact that in clause 5 an important altera-
tion has been made since the draft which )hou received
was printed. As originally drawn up. 20 per cent. was
the amount fixed upon to be paid in a certain event.
That proportion has since been altered from 20 per
cent. to 33Y3 per cent. Well, in regard to the agree-
ment itself, it was brought about, as you know, in
consequence of the visit of Mr. Tendron to America
last summer, and was only arrived at, as he will tell
you, after prolonged and laborious negotiations. The
only point in the agreement to which any real objec-
tion is at all likely to be taken is clause 5, which runs,
" At any time during the currency of this agreement, the
firm to have the call of £5o,ooo new shares, or any
part thereof on which 33i/z per cent. is to be paid by
them on issue, subject to the Articles of Association of
the Company. The Company's indebtedness to the firm
to be received in payment or partial payment for the
shares. The other share capital to be issued without the
firm's consent." I think you will be justified in taking
the earnest advice of the Board upon this matter, and
sanctioning this agreement, in the complete assurance
that the interests of the Company have been protected
and advanced by it in every way, and that it cannot fail
to have any but a beneficial effect upon the fortunes of
the Company. I may, perhaps, just remind you in con-
clusion, that should the agreement be rejected by you, we
shall find ourselves placed in a most'embarrassing position,
from which I cannot tell how we should extricate ourselves.
I beg to propose the adoption of the resolution which I
have read to you.

MR. TENDRON seconded the motion, which was car-
ried unanimously.

A Large Electric Mining Plant.

The electrie power plant being put in by the Virginius
mine at Ouray, Col., is one of the largest in the world,
and is the first electric power of such extensive propor-
tions used in mining. A power house has been erected
at the confluence of Imogene and Sneffles creeks, which
is 30 x 6o feet. Two heavy copper wires are poled from
here to the mine, 19,000 feet away, to convey the
electricity to the mining and milling machinery. In the
power house are two dynamos of 4oo horse power each.
The dynamos are operated by water oower, obtained
through a mile of pipe line, driving two mammoth Pelton
wheels. The water is taken from Canon creek, and has
a fall of 6oo feet, The pipe line is nearly complete, and.
the machinery is about all in place, and it is expected
to start the new plant in about three weeks. All the
machinery for mine and mill will be operated by
electricity at both the Virginius and Terrible mines.
The largest Knowles duplex mining pump in the
world will be placed at the tenth level of the Virginius
mine, and will be operated by' a 50 horse-pow er' motor
attached. This pump will throw a 6-inch column of
water 700 feet, to the adit level, or surface. A great
amount of money is expended in the large electric plant,
but the reader will readily understand how well this ex-
penditure is justified when it is stated that the Virginius
and Terrible have been using 13 tons of coal per day, at
$20.80 per ton, every day in thc year. This vast expense
will now be cut off. The coal supply has been packed from.
Ouray, a distance of 13 miles. The cost to the Virginius
for fuel since 1887 would give any individual all the
money he would ever need to live in luxury. Since elec-
tric power has been vsed in mining it would have saved
several hundred thousand dollars at the Virginius. With
the new power plant and pump the Virginius will be one
of the best systematized mining enterprizes in America.
-Black Diamond.
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The Hauraki Gold Mining District,
(Northern Section) Auckland,

New Zealand.

BY D. H. BAYLDON, M.E., THAMES, NEW ZEALAND.

[Proceedings of the Federated Institute of Mining Engineers.]

The lauraki mining district, in the Province of Auck-
land, New Zealand, lies between latitudes 36° 25' and
37° 40' S., and longitudes 175° 20' and 176° o' E-, is
about 100 iiles long by an average of 25 miles wide, the
greater portion being known as the Coromandel Penin-
sula.

It is bounded easterly by the Pacific Ocean and west-
erly by the Firth of Thames and the beautiful fertile
valley of that name, the extreme northern limit being
Cape Colville, and extends southward beyond Te Aroha
mountain, 3,173 feet high.

The country for the nost part is rugged and mountain.
ous, covered with dense
forests of ever - green
trees, intersected by in-
nanerable streams of
various sizes, which af
ford at all times of the
year a magnificent sup-
ply of pure water for
mining, timber floatage,
and domestic use.

The timber on the
ranges is of vast extent.
Here is found the cele-
brated Kauri pine, from
70 to i5ofeet high, some
of the boles of which
have been known to
exceed 20 feet in diam-
eter. Other valuable
timbers exist, suitable (
for building, cabinet,
fencing, mining, and do-
mestic purposes. The
Kauri gum, a hard sub-
stance, somewhat like
amber in appearance,
and which is exuded
from the piiic of that name, is found in the existing
and extinct forests in great profusion, and is a source of
wealth to the country ; it is exported to England and
America, where it is highly esteemed and manufactured
into the finest carriage varnish.

T he valleys are salubrious and fertile, composed of
deep alluvium, and are, to some extent, cultivated by the
Maori. miners, and settlers. The crops are such as are

grown in England. All English fruits are abundant and
good. Stock of all descriptions thrive and do well.

The situation of the Hauraki mining district is some-

FIG. 2.

what unique as a gold-field, the facilities offered for the
export or import of material being all that can be desired,
sea carriage being aflorded almost up to the pit-mouths
in the instances of Thames and Coromandel. The noble
and picturesque harbour of Auckland is within 40 miles
of the former and 30 miles of the latter town, where ships
of any draught may lie and discharge at the wharves with
the greatest safety.

Local steamers carrying passengers and freight run at
regular and frequent intervals between Auckland,
Thames, Coromandel, and Mercury Bay, from whence
they distribute their freight to other points by drays,
coach, or river.

The Thames or Waihou River drains the south-west-
ern section of the district : it is navigable for small
steamers and craft for some 60 miles on its course.
Inside the river, for several miles, exists a natural harbor,
suitable for vessels up to 6oo tons register. The land is
rich and fertile, forming a broad valley 15 to 20 miles
wide, perfectly flat, intersected by other streams. The
ground is somewhat swampy, which is natural from its
conformation, but for the most part easily drainable.
Here the Phormium tenax, or. native flax, covers large

areas and fringes the river banks; the white pine, a very
useful timber, is also abundant. Much of this land,
especially in the upper part of the valley, is reclaimed,
and flourishing farms are to be seen as far as the eye can
reach.

The lands on the eastern bank of the river are now
nearly all occupied by a hardy, industrious class of farm-
ers, many of whom are now and have in days gone by
been engaged in mining pursuits.

FIG. 3.
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Such is a brief outline of the Hauraki mining district,
and it will be seen that mining and agriculture can go
hand in hand. Twenty years ago it was a howling
wilderness : now there are many small towns, and
villages, the country dotted over with farms, the miners
penetrating the hills in search of the precious and other
metals, and the country made accessible by roads and
bridges. The future of such a country is not hard to
predict.

The principal centres of mining in the district are
Coromandel, Hastings, Thames, Hikutaia, Ohinemari,
(comprising Karangahake, Owharoa, Waihi, and Waite-
Kauri), Te Aroha, including Waiorongomai

Gold was first discovered at Coromandel in the year
1851, and attracted a consider-
able number of miners, but FI G. 4.
through native troubles, and
superioi attractions elsewhere,
the diggings became compara-
tively deserted until i86i, from
which time mining has been
carried on, with more or less
success, to the present day.
Considerable tact was required
to be displayed in dealing with
the natives to induce them to
open their land to the miners
for prospecting and mining.
All these difficulties have for
many years been overcome ;
cordiality and mutual good
understanding now prevails on
both sides.

Coromandel is situated on a
beautiful little harbour, and min-
ing for gold is carried on from
the sea beach across the main
range toward the east coast. Coal and other minerals
are found throughout the district, but are undeveloped.

The principal gold mines are the Kapanga and Coro-
mandel (English companies), Tokatea, West Tokatea,
Royal Oak, Pride of Tokatea, Success, Onslow and
many others.

Throughout this district the outcrop of a main or
mother reef can be traced for many miles, averaging 25
to 30 feet thick, with a northerly strike and westerly
underlie of about 45 degrees. It has not been found pay-
able, but the lateral veins, which have an east and west
strike and northerly dips
of varying angles, are Fi G. 5.
found to yield good pay-
ing ore, which, as a rule,
lies in " chutes " or chim-
neys of varying widths VAIN 115N
and depths. These lateral
veins vary from a few
inches to several feet in
thickness. The Tokatea
Mine, in which this system
of reefs is well illustrated,
is situated on the main
range, the highest point 9
being about i,4oo feet 7r
above sea-level; it is work- *
ed by adits down to a depth of goo feet, the lowest level
being about 2,500 feet long.

The Kapanga Mine is situated about one mile west-
ward of the main reef ; two well defined reefs have been

worked from the surface to a depth of 550 feet. It is
worked from a main shaft, properly equipped with pump--
ing and wnding machinery, capable of going to a much
greater depth.

Some of the ore from this mine was exceedingly rich, and
in places highly charged with metallic arsenic, which, in
the course of amalgamation, had the effect of sickening the
quicksilver, which, consequently did not do its work, en-
tailing consideri.ble loss of the precious metal.

The Coromandel
. j Mine is situated on

.- the sea-shore, above
high - water mark.
The company are
doing good work,
opening up new
blocks 280 feet be-
low sca-level.

.-----------.--- -. The pumping and
winding machinery
is situated on the
sea-beach, the mine
being worked by
two shafts about 450

Zao apart. The inland
shaft, being about
120 feet above sea-
level, and the deep-
est by ioo feet is
connected by'sweep
rods to the pump-

ing engine, the water being pumped to the i8o feet level,
from whence it runs back to the seawari shaft, and is
then forked to the surface. The drainage water from the
mine is settled in a reservoir and" used for milling
purposes. ,,,M,, V37,11

The country rock in which the Iodes are encased istof
igneous origin. of a tufaceous nature, highly charged with
undecomposed pyrites, below water-level sometimes
coarse and rotten, in other cases fine grained and hard,
and has been termed "tufaceous sandstone," and in this
class of country rock only have the Iodes been found
payable. Alternating with the turfaceous sandstone are
to be found slates, diorite-porphyry, and lelsites.

Hastings, some 20 miles south of Coromandel, is a
small mining township. Considerable quantities of gold
have from time to time been found in the various gullies
and spurs off the main range, chiefly in decomposed slate
and tufaceous sandstone. No deep mining of any conse-
quence has been done here. C I

Thames is the center and most important locality in
the Hauraki mining district. It was opened for mining
in the latter part of the year 1867, and has been con-
stantly worked since that date.W.'1

The population was at one time io,ooo to 11,oo, but
being chiefly composed of miners, otherwise diggers, who
are a roving set of men, attractions elsewhere has reduced
the number to something like 4,500 at the present time.

The auriferous portion of the Thames is several miles
wide, and the distance back
into the ranges uncertain, as FIG. 6.
not more than about six miles
in a straight line has been ex-
plored for gold.

The country rock is com-
posed of tufaceous sandstoie, OOE
alternating with diorite and
andesite dykes. The latter 9
are extremely hard to pene- %
trate, and are known locally
as " hard bars." The highest
points in the locality are chiefly o
composed of this class of rock.
The country is broken and ir-
regular, intersected by gullies 0010
and cracks. which afford ex-
cellent opportunities for mining .

by means of adits or tunnels. *
The Iodes have varying % 0*09

strikes bet ween io degrees and II
8o degrees northeast, and usu-
ally underlie to the north-west of angles ranging from 22
degrees to 8o degrees from the horizon. They are vari-
able in thickness, from a few inches to 20 feet, and all
are more or less gold-bearing while traversing the tuface-
ous sandstone.

The pay ore, as is usual, lies in " chutes " of varying
lengths and depths, the best paying reefs have hard
walls, to which the quartz, in a great measure, adheres,
which gives the impression that when the rocks were in a
state of fusion they emitted certain gases, which, with
other combinations when the rocks cooled, caused the
deposition of gold in the veins. The deposition of gold
is especially noticeable where lateral breaks occur, and
which have the appearance of water channels.

Where the break does not cross the Iode the chute of
rich ore is of much greater extent, and the Iode richest
on that wall which has been subject to fracture, and the
deposit of gold becomes weaker the further it recedes
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from that fracture. In many instances where a break
<rosses the Iode the deposition of gold will be at the
junction, and so marked is this in some instances that
the cross-courses are followed for the purpose of inter-
secting the junctions, and the Iodes only worked at those
particular points. The pay ore forms a pipe or chimney
4t the junction. Black veins, rich in pyrites, striking
from the country rock into the Iodes is a most fruitful
source of gold. Flinty veins, barren in themselves, fre-
quently run parallel with a Iode, and when a contact
takes place there is almost a certainty of gold being
deposited.

There are also at the Thames several main slides or
clay cross-courses, which have an influ-
ence on the deposition of gold. The Fi G. .

Iodes are always more productive when
in contact or in the immediate vicinity
of these slides, and moreover, the Iode
is not productive on both walls of the 9 j
slide, but usually on the hanging wall O e
eontact. 4t

The veins are very numerous and sinu- ' g
ous in their course, and frequent junctions
occur, which complicates mining to a very
great extent. As a rule the Iodes main-
tain their underlie well. It may be as
well to mention that where variations in 1
strike and dip occur, the productiveness
of the Iode is influenced.

All these eccentricities entail upon the
management constant care and watchful
ness, as many instances have been
known of mines abandoned as unprofit- o
able, on further development turning V
out highly profitable dividend paying concerns.

SECTI

There are about i8o stamps at work in seven mills, a
Newbury-Vautin chlorination plant, and several other
establishments for the treatnent of tailings by grinding
processes.

All these mills are driven by water power. The water
has been brought on to the ground by a water-race fifteen
miles long, construcied by the Government, and now
administered and controlled by the Thames County Coun-
cil, who let the water at a moderate rental per cubic foot
per week-one cubic foot being equal to about 12 horse-
power, consequently, crushing operations are conducted
at a very low cost. This water is not only useful for
milling purposes, but is supplied to the foundries, cabi-
net factories, for household purposes, and small machinery
generally.

In addition to the peculiarities mentioned in connection
with mining at the Thames, it has been proved beyond
doubt that the gold not only lies in chutes, but that these
chutes have a southerly dip, and strike across the reefs at
a low angle. (See section across Thames Flat.)

Carbonic acid gas is frequently found in the mines below
sea-level ; it is not noticeable except during easterly
weather, the prevailing winds being weterly. Several
fatalities have occurred through its sudden influx, but
greater caution is now observed and accidents are
avoided.

Mining at Thames is carried out in a thoroughly syste-
matic manner. The machinery is of a superior descrip-
tion, subject to biennial inspection by a Government
officer. The administration of the gold-field is conduct-
ed by the warden or magistrate, who hears and decides
all cases of dispute which may arise from time to time.

The southern portion of the district, including Hikutaia,
Ohinemari, and Te Aroha, are most interesting. The
Iodes are different to those at Thames and north-ward

ON ACROSS THAMES

A Plea for the Sunday Opening of the Geological
and Natural History Survey Museum.

At a conversazioné given by the Literary and Scien-
tific Society of Ottawa, at which Lord and Lady
Stanley and a large company were present, Dr. A. R.
C. Selwyn, C.M.G., Director of the Geological Survey
of Canada, made a strong plea in favour of the opening
of the Museum on Sundays. The following is a
resumé of his address:-

Your Excellencies, Mr. President, Ladies and Gentle
men,-Having been requested to make a few observa-
tions on this occasion, I have reluctantly consented to do
so, because I feel there are so many others present this
evening who could have put before you, far more ably
than I can, and with eloquence I am incapable of, the
important educational and practical advantages and sub-
stantial value that the whole country derives from the
researches and observations of the enthusiastic scientific
and literary workers who associate themselves together
and meet in this and kindred societies for the interchange
of thought and for that amicable discussion of the
various and oft-perplexing problems that annually suggest
themselves to the careful observer of the marvellous
phenomena presented in the wide fields of organic and
inorganic nature. It is by such simple and unobtrusive
observations, studies and discussions, and other scientific
methods, pursued in the field and in the laboratory,
that the secrets of nature have in the past been dis-
closed and made subservient to the uses of man. Yet
in spite of this indisputable fact, we find that such re-
searches are commonly regarded by ea not very dis-
cerning public, as useless and practically unproductive,
because the result is rarely, if ever given immediately and

FLAT

The mines, for the most part, are small, none ex-
ceeding ioo acres, some of the richest have not exceeded
a few acres in extent.

The principal mines are worked from shafts on the low
ground adjacent to the sea-beach, and the workings, are,
or the most part, below sea-level. t The deepest shaft is

748 feet, being over 720 feet below he sea. No trouble
is experienced from sea-wateî, the whole of the drainage
being coped with by a main pump.

An assessment is made annually on the various com-
panies benefitted by its operations ; it is by that means
maintained and managed by a board elected from the
contributors.

The pumping machinery consists of a low pressure
Buhl engine of 250 horse-power, 82-inch cylinder, 8 feet
stroke, with a 25-inch column, and four Cornish boilers ;
two balance bobs, one at the surface, the other at the 300
feet level, placed over a shaft 12 feet by 8 feet insidé
measurement, depth of shaft 640 feet. This machinery
at present does all the pumping for the field down to the
500 feet level, working about six strokes per minute.

Mining in the hills is carried on by means of adits, of
which there are a great number, varying in length from
over half a mile to a few hundred feet.

Roads and tramways are constructed up the creeks, by
means of which the ore is brought to the flat and distri-
buted to the various reducing plants for treatment.

Scale 660 Ft. - In.
and different classes of machinery are being put up for
treating the ores, which are of a much more complex
nuture.

A short notice would not do ivstice, therefore, as time
will permit, I have deemed it preferrable to confine the
foregoing paper to the northern section only.

NOT-The cuts illustrating the foregoing paper have
been very kinilly furnished by the Colliery Engineer Co.
of Scranton, Pa.

Canadian Peat Beds.
The latest experiment, with a view to utilizing Cana-

dian peat beds, is being made in the county ot Dundas,
where the beds are reported to be so extensive as to be
practically inexhaustible. Pressed peat, with a fine
glossy texture, is reported to be selling at $i a ton. Its
relative calorific power would depend largely on the
depth of the peat bed. A bed 36 feet deep should pro-
duce fuel having nearly five-sixths the calorific power of
soft coal. If such fuel could reach the consumer for $3
a ton, in sufficient quantities, it would displace all other
kinds of fuel. The trouble with many of the peat beds
is that they are too shallow to have thoroughly solidified,
and cannot be drained. The latter defect can be over-
come by dredging machinery only to a certain depth.

made directly apparent. To such patient, long continued,
and often ill requited observation, study, experiment, and
toil it is, however, that we owe our present knowledge of
steam and electricity, of disease and its prevention, and,
indeed, of all the most valuable discoveries of the age in
which we live. As in the past, so it will most certainly
be in the future, the secrets of nature are by no means
exhausted, neither are the moral and material advantages
that man may yet derive from their further study. O n
these, if on no higher grounds, it is the imperative duty
of wise governments to foster, as it is of an intelligent
public to support tbem,by affording every possible material
assistance and encouragement to institutions and societies,
such as this, whose members often thinly distributed
throughout the country, and therefore pursuing their
work under discouraging circumstances, are yet devoting
both their time and there means in an earnest endeavour
to open and to intelligently read and expound for public
use and for individual advancement and welfare-the
great book of nature. Truly there are

" Sermons in stones and good in every thing,"

but the sermons can not be read and understood till the
language in which they are writen is learnt. And this
brings me to a question which is closely related to the
encouragement and promotion of the studies and re-
searches, I have spoken of. It is that of the propriety
and advisability of opening the Geological and Natural
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History Museum on Sunday afternoons, and thus afford-t
all who wish to avail themselves of the privilege, ani
opportunity to read and study the sermons from the worka
of the Creator, which there lie open for perusal, written1
as it is in the only original, universal and uncorrupted 1
language, and one with which the whole human race isà
more or less familiar.9

Sermons, silent it is true, yet - especially to the
student of the language-unsurpassingly eloquent -
sermons which, I venture to say, would be more intelli-
gible and more interesting to most minds, and no less
.useful, if iegarded from a moral and educational stand-t
point, than those sermons from the Word of thet
Creator, which some at least of the afternoon Museum
congregation may have listened to during the forenoon in
Church, which may, or may not, have been either inter-
estng or eloquent. As official reports are seldom read,
I miay be excused for quoting here the following re-
marks which were made in my annual official report in
1885, on the subject of Museums:-1

" Referring to Museums, it may not be out of place to
call ittention to what is being done elsewhere in this
connection. In New South Wales, one of the Austra-
lian Colonies, with a population of only about 85oooo,
1 find from a report recently received, that the appro-
priation for the year 1884 for the mantainance of the
museum in Sydney was £8,750 stg., or about $43,750.
The figures relating to the visitors to the Sydney
Museum are also somewhat remarkable. They are for
1883 ; 137,401 being for week days, 86,114, Sundays,
51,287. Apparently-I might have said conclusively-
shewing that there is a very large class of persons whose
daily avocations prevent them from taking advantage of
the means of instruction and the ennobling influences
which these studies of nature's wonders in a well-arranged
museum cannot fail to afford. In this matter the
Australiau Colonies must be conceded to have made an
advance in the promotion of knowledge and civiliza-
tion. I would respectfully suggpst for the serious
consideration of the Government the desirability of
permitting the Ottawa museum to be open for visitors on
Sunday afternoons."
S Noaction was taken on this suggestion and in 1888 the
subject was again referred to in my officiaI report, wben I
said :

"The result of this course having been adopted at the
Australian Museum in Sydney shows that on the 52 Sun-
days-afternoons only- the daily attendance was largely
in excess ol that of the 313 week days ; the average being
986 on Sundays and only 275 on week days. Such a fact
needs no comment, and I venture again to express a hope
in the interests of education and knowledge that the time
is not remote when a similar experiment will be tried in
Ottawa."

There will, doubtless, be strong objections urged against
such action, based chiefly, if not entirely, on the very erro-
neous, but unfortunatelyvery prevalent,ideathat amuseum
is a place of amusement, whereas it is essentially as much
a place'of instruction as are the Churches and the Sunday
Schools. And the principal difference between them,
concisely stated, is, that in the Museum the work and in
the Church and Sunday School the word of the Creator
is expounded. This admitted, as I think it must be,
there seems no obvious or intelligible reason why the
one establishment should be closed and the other opened
on the Sabbath. And now with your permission I shall
make a few remarks on the past and present position and
prospects of the Ottawa Museum. In the early reports
of the Survey, there is so far as I am aware, no reference to
the Museum nor any statement of its first establishment,
or of its annual growth-like Topsy, however, it
'growed.' In the preface to the Geology of Canada,
183, on pages xiii to xv it is briefly described, and we
learn that " the Museum bas gradually assumed a value
and importance which at the present time (1863) render
it second to few on the continent for the special purpose
to which it is devoted." It was then divided into two
parts Mineralogical and Palecontological, about 1,500
species of fossils were exhibited, and an unrecorded
number of specimens of rocks and economic minerals. It
was located in an old dwelling house on the corner of St.
Gabriel Street and Fortification Lane. Prior to 1873 no
record was kept of the number of visitors, but in that
year r,ooo names were recorded ; in 1874, 1,017; in

1875, 1,728; 1877, 1,980; 1879, 1,603, 1880, 1,183·
In 1881 the Museum was removed from Montreal to

its present location in Ottawa. In 1882 9,ooo persons
visited it ; and during the year just closed the number of
visitors has reached 18,300. During the past twenty
years, it has been my constant endeavour to mcrease the
practical and the educational value, as well as the attrac-
tiveness and popularity of this Museum.

In this endeavour I have always received most valuable
co-operation and assistance, without which myendeavours
would have been fruitless, from the gentlemen who have
been, or still are, associated with me in the work. Judg-
in from the number who now visit the Museum, I am,
I think, justified in assuming that our united efforts have
have met with some measure of success, notwithstanding

the difficulties and hindrances that have been encoutered,
incidental chiefly to the very inadequate accommodation
and unfitness of the building for the purposes to which it
has been adapted. A far more serious consideration,
however, in connection with the building, is its location
and surroundings. These are now such as to constitute
an ever present danger of the whole of this large and in-
valuable collection being at any moment destroyed by
fire. This danger can easily be avoided by taking prompt
action with a view to erect as speedily as possible a suit-
able and wholly isolated and fire proof building to receive
the collection. Should it in the meantime be destroyed
the loss would be wholly irreparable, while the few thou-
sand dollars required to place it in safety are compara-
tively quite insufficient, and I can only express an earnest
hope that no iujudicious parsimony will be permitted to
interfere with the accomplishment of this important pub-
lic work.

The establishment of the Royal Society in 1882 through
the enlightened and active influence and interest which
was shown by the Marquis of Lorne in the promotion
and encouragement of ail matters pertaining to literature,
science and art, and the subseqeent recognition of the
important functions of the Society by Parliament, in pro-
viding funds to defray the cost of publishing the annual
record of its proceedings, was a memorable event in the
progress and promotion of literature and science in Can-
ada, and a boon for which ail literary and scientific
workers in the Dominion must always be grateful. Now,
one, and by no means the least useful, of its functions is
that of constituting a headquarters, or nucleus from
which sympathy, support and encouragement is extended
to local societies, and where annually a report can be
made, and a record published of their several proceedings.
Nineteen societies are now affiliated with, and send delc-
gates to the annual meeting of the Royal Society.
Of these there are four in Montreal, three in Quebec,
tour in Ottawa, three in Halifax ; and one each in
Toronto, St. John, Belleville, Hamilton and Winni-
peg. There is, also, the very useful Entomological
Society of Ontario whose meetings are, I believe, held
in London. Only eight of these societies receive a small
annual subsidy from the respective Provincial Legislatures
while the others are entirely dependent on the members
subscriptions and on voluntary contributions. Nearly ail
the Fellows of the Royal Society are also members and
active workers of one or other of these local societies. I
have not been able to ascertain the total aggregate mem-
bership of the local societies, but it must constitute a
numerous and influential body of workers, probably two
to three thousand strong, whose labours are certainly des-
serving of a larger share of material support and recogni-
tion than has hitherto been accorded them by the public, and
it is to be regretted that in some instances even the small
public grants hitherto awarded have been withdrawn.
However, we must not be disco'uraged or turn aside, but
continue the good work, patiently, industriously, honestly
and hopefully to the end, forgetful of self and seeking
only the truth as it is in nature, actuated by these
motives our cause will triumph and our work will meet
its reward.

* NOTE. -The considerable increase in the number of
visitors between 1875 and 1879 may be ascribed probably
to two causes : The awakened interest in the mineral re-
sources of the country caused by the preparation of the
collections for the '76 Exhibition in Philadelphia and
the '79 Exhibition ir Paris, and secondly to the subse-
quent publication of the descriptive catalogues of the
exhibition, and also the, publication of 'the lists of the
Survery publications in 1873, 1876 and 1879. The much
greater increase after removal to Ottawa from '82 to '89
is in great part the result of the scope of the Museum
having then been enlarged to embrace Natural History
or Biology as well as Geology and Mneralogy, and there-
by having been made interesting and attractive to a much
larger uumber of persons. The list of publications just
issued, of which copies are on the tables, gives further
details respecting the Museum and the Survey publica-
tions to the close of 1889.

British Returns of Colliery Labor.-An analysis of
the return of the hours worked at collieries made for the
Miners' Federation of Great Britain, by the checkweighers
and lodge secretaries in the federated districts, shows that
at 679 collieries, employing 183,720 men underground, the
general average time worked at the face by the collieries
is 8 hours 25X minutes per day ; boys, 8 hours 48 min-
utes per day ; and day laborers, 8 hours 49 minutes. The
average time spent in travelling underground is stated to
be 39 minutes daily. According to the parliamentary re-
turn compiled by H.M. Inspector of Mines the average
number of hours worked per day from bank to bank by
men and boys engaged in getting minerais in the United
Kingdom is 8•6 hours, as compared with 7-43 hours, the
average time per day actually worked at the face. The
usual number of days worked in the United Kingdom
averages 5'43 days per week.

The Well's Light.

There has long been a demand for a poweî ful, portable
lamp or service in situations where night work is required
to be carried on, as in the case of repairs on railways, in
the construction of engineering work, in open quarries, in
building operations, upon docks, wharves, etc., and
until lately, the only methods of illumination in use for
these and similar purposes have been the employment of
hand lamps and torches, which are, in nearly all cases,
utterly inadequate for the purpose ; or of the powerful
central lights as represented by the lime light and the arc
electric light. The last named devices, while affording
ample illumination for the required service, have certain
disadvantages with whidh all of us are familiar, the
principal of which are the blinding effect upon the eyes,
of their intense and concentrated light, and the blackness
of the shadows which they throw, and which result in
rendering objects, not directly illuminated by the light,
more obscure than where a number of lights of feebler in-
tensity are employed.

- w
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To meet the needs of night service in situations where
a strong but diffused light is the desideratum, powerful
oil lights have been devised, ingeniously controlled by
mechanical feeding devices, so as to place at the service
of the workman a light of any desired intensity, and with
a large volume of flame. In this respect these oil lights
differ radically from the powerful concentrated ight
aflorded by the electric systems. They are capable of
yielding an equal amount of light with the last named,
but the light, being made by a flame of considerable
volume, the eye is not paralysed by its dazzling glare,
and the shadows cast are not objectionable in their con-
trast with the directly illuminated spaces.

We describe and illustrate herewith the construction
and operation of one of these oil lights for night service,
or for underground works, that has achieved a remarkable
success in England, and that is now being introduced
into Canada by Mr. James Cooper, Montreal. It is
known as the Wells Light, and the accompanying descrip-
tion will be made intelligible by consulting the illustra-
tions.

The Wells Light involves the use of Kerosene oil, con-
fined under pressure in a strong reservoir, from which it
may be automatically fed to the burner, the reservoir
containing a quantity of oil capable of burning a number
of hours. Fig i shows a sectional view of one of the
Wells Lights. It consists of a steel tank, constructed so
as to be air-tight, and therefore capable of holding the
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oil without leakage under considerable pressure. When
the light is to be operated, oil is first pumped into the
tank by the aid of the pump
M, until it is about two-thirds
full. By this action the air in
the tank is compressed, and
the pump is again used, if
necessary, to develop the
pressure up to 20 pounds a,
will be indicated by the guage;
and with this pressure the
light will run for four hours
without further attention.

The mode of starting the
light is as follows : Prepara-
tory to opening valve B., by
which oil is admitted to the
burner, a small quantity of oil
is placed in the dish C, and
ignited, while a chimnev and
back guard cover the burner,
{as shown in fig. i, A), there- u
by directing all the heat into
it. When the burner has be- M
come sufficientlyheated, which
takes seven or eight minutes,
the valve B is opened, when
the pneumatic pressure drives
the oil through the stand pipe
A, running from near the bottom of the tank to the
burner. When the oil reaches the generating rings of the
burner, it is vaporized, and, passing out of the jet N,
through the rings, keeps them at a suitaHe heat continu-
ously to vaporize the oil as it flows to the burner, and as
an excess of heating surface is allowed in the rings, the
light burns as well in bad weather as in fair weather, and
is neither affected by the rain cooling then partially, nor
by the wind, as the burner can be swiveled to run
with it.

là

The whole apparatus is simple and strongly made.
Any laborer, after one lesson in its use, can manage it
successfully. The Wells' lights are given solely into the
care of the laborers on the Manchester ship canal in Eng-
land, and are said to be the only artificial lights used on
this great engineering enterprise, where they have con-
tributed materially to the rapid prosecution of this work.

Fig. III, illustrates the No. i Wells Light, showing
how readily it can be carried about the work from place
to place, where the job is not very extensive. Different
arrangements have been devised to adapt the lights to all

purposes. Among these may be mentioned a carriage to
carry it about ; a tripod stand so that the light may be
situated away from the tank when this becomes necessary
or desirable ; and difierent kinds of posts for elevating
the light in fixed places.

The following valuable and useful features are claimed
for this invention : It gives a powerful light, is portable,
entirely self-contained, requiring no exterior motive
power, is simple in construction, easy to manage, and re-
quires little attention.

Steam Boiler Tests as a Means of Determining the
Calorific Value of Fuels. *

By D. W. Robb, Amherst, N.S.

It will be recognized by those who use large quantities
of fuel, especially of bituminous coals, that they differ
very greatly in value, even coals which are taken from
adjoiring areas give very different results, so that it is
sometimes very puzzling to the consumer and difficult to
decide upon the merits and proportionate values of the
fuels within his redch. It is likewise difficult to
determine when the greatest practicable amount of work
is being obtained trom the fuel, and consumers are
frequently subjected to great loss from the want of this
knowledge. There are three recognized methods of de-
termining the calorific value of fnels, viz. : by chemical
analysis, by the use of calorimeter, and by actual
measurement of the water evaporated by a definite
amount of fuel in a steam generator. By the first
method, it is possible to ascertain the constituents of the
fuel in their various proportions, and to determine the
theoretical heat value when'combined with a definite pro-
portion of pure oxygen, and approximately to compute
the amount of heat which would be converted into work
when combined with ordinary air, and consumed under
usual conditions. But this becomes a complicated
problem, as will be seen when it is considered that the
heat absorbed and wasted in heating the non-combustible
constituents of both the air and the fuel must be taken
into account, and that these wastes vary with the amount
of superfluous air admitted through the grate, and with
the proportion of noncombustible matter in the fuel,
therefore, any estimate of the practical value of a fuel
deduced from chemical analysis can onl> be approximate.
In testing fuels by a calorimeter, a sample of the fuel
mixed with chlorate of potassium is placed in an open
mouthed copper vessel, which is submerged open mouth
downward, like a diving bcll, in a vessel containing a
measured quantity of water, combustion of the fuel
takes place and the heat produced is absorbed by the
water, the total quantity of heat being determined by
the risein temperatureof the water. This method has some
advantages over nn analysis and, il care is exercised in
the selection of samples to be tested'-or a large number
of samples tested-is perhaps the best means of estab-
lishing a theoretical standard calorific value of a fuel,
but the quantity tested is necessarily small and may not
fairly represent the fuel ; it also leaves out the heat
absorbed by the non-combustible portions of the air and
fuel, which is an important factor in the combustion of
fuel, under ordinary conditions. The method by which
the fuel is consumed under actual conditions and in large
quantities, in evaporating water in a steam boiler is
generally regarded as a test of the efficiency of the genera-
tor, rather than as a test of the value of the fuel, but some-
what extended observation et the performance of
various steam generators using similar grades of coal has
convinced the writer that the steam boiler test, when
properly conducted, is quite as valuable as a means of
determining the calorific value of fuel, and of comparing
various fuels as for finding the efficiency of the generator ;
in fact, the latter is the more uncertain of the two,because,
unless a boiler is tested with a fuel of a known calorific
value, it is impossible to arrive at its actual efficiency or
to compare it fairly with any other form of generator.
In testing the heat value of fuel in an ordinary steam
boiler two elements of uncertainty are introduced, viz.,
loss through imperfect combustion of the fuel, and the
escape of gases at a higher temperature than the atmos-
phere, but as these losses, as well as the heat absorbed by
the noncombustible portions, the air and fuel are unavoid-
able in the present state of science, they should be taken
into account in making a practical test of fuel, and strict
accuracy only requires that the loss be uniform and mini-
mum in result. Practical experience teaches that almost
perfect combustion may be attained in any of the co-a-
mon forms of steam generator by careful and regular
stoking with a proper air supply ; and, that the skill
necessary to produce this result is possessed by many
ordinary stokers, who have no knowledge of the laws
which govern the combustion of fuels, will doubtless be
admitted by many persons who have observad locomo-
tive firemen or others, who are compelled to get a high
rate of steam production. It is of course impossible to
transfer all the heat produced in combustion to the water

* A paper read on Dec. 8th, i8go, before the Nova Scotia Insti-
tute of Science. Halifax, N.S.

in a generator, because the gases cannot be reduced below
the temperature of the water or steam within the genera-
tor, and a certain temperature above the atmosphere is
necessary te produce draught in the chimney, but it is
quite possible to so proportion the grate surface to the
heating surface of the boiler that the gases will be re-
duced to a certain minimum temperature, and maintained
at that temperature during a test. The temperature may
be indicated by a pyrometer or high registering thermo-
meter at the base of the chimney, and the rate of flow of
the gases may be ascertained by the use of a draught
gauge. Frequently an attempt is made to analyse the
waste gases, this gives an uncertain result on account of
the difficulty of getting representative samples of the
gases, but from observation and examination of many
tests the writer believes it unimportant, if the stoking and
air regulation receive proper attention. The surface of
the grate should be so proportioned to the heating, or
heat absorbing snrface of the generator that the gases
will, when they reach the uptake, be reduced to say 4oo°
Far.; the skilful tiring and air regulation will produce
practically perfect combustion, and uniform temperature.
It is not of so much consequence either, as some people
imagine, what kind of generator is used. The brick fur-
nace is supposed to possess an advantage in maintaining
the temperature necessary to perfect combustion, while
contact wiih the cooler surface of a water lined furnace is
supposed to prevent ignition of the volu:i'e hydro-carbons
comingfrom some fuels, producing carlbonmc oxide ; but the
writer is convinced that, by a proper regulation of the fire,
so that the air will pass through and the gases pass over a
bed of hot coals, or incandescent carbon, with frequent
and even distribution of the fuel, as perfect combustion
may be, and is, obtained in a water lined furnace as in a
brick one. The water lined furnace avoids the radiation
of heat and and admission of air, both of which are an un-
certain but certainly wasteful feature of the brick furnace.
Steam boiler tests, although attended with some difficulty,
are quite within the reach of ordinary consumers, and de-
serve to be better understood and used more than they are.
In addition to their value as a method of determining the
heating properties of fuel, they furnish the best possible
means of ascertaining the condition and efficiency of the
generator, and of checking, and if necessary correcting
waste on the part of the stoker. It is desirable that
such tests should be made frequently, because steam
boilers are very liable to deteriorate and become wasteful,
especially when set in brick, through the cracking of
the brick walls, as well as by the coating of heating sur-
faces with scale or other deposits on the inner, and soot
or ashes on the outer surfaces. It is quite practicable for
steam users to have tests made by their engineers and
ordinary assistants, but it is preferable to have an occa-
sional test made by a professional engineer who has had
experience in making such tests, as he will have gained
special knowledge which will enable him to detect and
locate imperfections in the generator more readily than
those unaccustomed to such work. The writer would
suggest to steam users the following practice : That one
or more tests be made by an expert to determine the
efficiency of the generator, and that he may direct any
necessary repairs or corrections in the generator. After
this has been done,and a standard of efficiency established,
a good water meter should be inserted in the water supply
pipe, so that a record of the water used may be con-
tinuously kept, and the stoker or engineer should keep a
log and make daily reports of the coal consumed and
the water evaporated. The meter readings will need
correction, if absolute accuracy is desired, but for practi-
cal purposes this may not be necessary. It may seem like
unnecessary labour and expense to weigh all the coal
used, but a short trial will undoubtediy prove its value,
as it will not only indicate, constantly, the condition of the
generator, but to a certain extent, be a check upon the
working of the engine and the amount of power used
by the establishment, and it will furnish a constant in
centive to the engineer, stoker, and those in charge of
the steam machinery, to improve its working and reduce
the amount of fuel consumption to its lowest limits. A
general practice of this kind throughout the country
would induce a rivalry in the saving of fuel, parallel to
that found in marine practice, where it is claimed a horse
power is produced by from one and a-half to two pounds
of fuel per hour, instead of four to ten pounds,-the
last named quantity being not uncommon in ordinary
steam plant, and would in course of a few years cause
an enormous saving to the country, as well as to indi-
vidual consumers. Rules governing the standard system
of boiler trial, adopted by the American Society of Me-
chanical Engineers may be found in the transactions of
that Society, vol. vi., 1884. The following simple in-
structions will enable any steam user to conduct a test of
his boilers for the purpose of comparing the values of
fuels, etc., after the efficiency of the generator has been
established by a complete test by an expert, (observa.
tions of the quality of steam, strength of chimney
draught and analysis of gases are omitted as they re-
quire special instruments and skilled manipulation).

INSTRUCTIONS FOR CONSUMERS' TEST.

A test to be of any value should be continued for not
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less than ten hours, and will require the constant atten-
tion of not less than four persons besides the regular
attendants, appointed as follows:--One or two men to
weigh the coal, and one or two to attend to and weigh
the water ; one clerk to keep the log of the coal and
water weighed, and one clerk to record the pressure of
steam, temperature of feed water, temperature of chim-
ney gases, and to keep a gross account of the coal and
water as a check to the regular log. These should be
careful men, well posted as to their duties. Three good
platform scales will be required, and two tanks, or clean
tight casks, to weigh water in. Preparation should be
made so that the water can ail be delivered into the two
tanks, which are placed upon two platform scales, and
the water pumped alternately from the tanks to the
boiler. A piece of hose attached to the suction pipe of
the pump or injector will be convenient to transfer from
one tank to the other. It will be advisable to procure
from reliable instrument makers one or two accurate
thermometers for the purpose of taking the temperature
of the feed water and chimney gases. The temperature
of the feed water should be takeu by inserting a brass or
copper cup in the feed pipe near its connection with the
boiler. This cup may be filled with oil and the thermo-
meter set in the oil. The temperature of the cold water
before it enters the injector or feed water heater should
also be taken. Great care should be exercised that ail
scales, steam gauges, etc., are correct, and that there are
no leaks about the pumps, pipes or boiler, by which any
water may escape without being evaporated. Steam
leaks are not material except as misrepresenting the con-
sumption of the engine. The temperature of escaping
gases may be taken by inserting a brass or copuer pipe,
with closed end in the smoke connection where it leaves
the boiler. This cup, which should reach the centre of
the escaping gases, may be filled with oil and a high
registering thermometer placed in it. Previous to
the hour for starting, say at 6.30 o'clock, steam should
be up to the working pressure and thie tubes and ail sur-
faces and flues should be swept clean. The ash pit
should be cleaned and the first charge of kindling and
coal, or the fuel to be used, should be weighed, every man
should be at his post, those who are to note the various
readings provided with ruled forms for recording the
r oss, tare and net weights of fuel and water, and others

or the pressure of steam, temperatures of feed-water and
escaping gases, which should be noted every quarter
hour. At the hour for starting the height of the water
in the boiler should be marked on the gauge glass, so
that it may be brought to the same place at the close of
the test, and the fire should be drawn quickly and re-
placed with the weighed kindlings and fuel, (wood kind-
lings are generally taken at 4 the value of coal by
weight). The working of the boiler may be conducted
as usual in every way, the stoking should be done care-
fully, so that no waste may occur through dead spots or
holes in the fire, or uneven distribution of fuel. If the fire
is too thick, some of the gas will pass off unconsumed for
want of sufficient air, and if the fire be too thin, too much
air will be admitted. The draught or air supply should
be regulated by the ash pit doors or registers, and an even
fire and steady pressure of steam maintained throughout
the test. If work is to be suspended at mid-day, or any
time during the test, the drafts may be closed, the fire
banked, and an attendant left in charge who will regu-
late the fire if necessary, so as to keep the pressure con-
stant. At the close of the test the water should be
brought to the same level in the boiler as at the beginning
and the fire withdrawn and deadened quickly with water.
The remaining coal should be weighed and deducted from
the quantity charged to the boiler, and the ashes may also
be weighed. The net weights of coal and water may
then be summed up and the result of the test ascertained
and recorded in the following manner:-

Test of boiler at
day of 18

Kind of boiler
Dimensions
No tubes
Size of fire-box
Grate sruface sq. ft.
Heating surface do
Height of chimney
Size of chimney
Duration of test hours
Kind of fuel
Boiler pressure (by gauge) lbs.
Temperature of feed-water entering boiler

degrees Far.
Temperature of feed-water entering pump

or injector degrees Far.
Temperature of escaping gases degrees Far.
Total fuel consunmied lbs.
Percentage of moisture in fuel per cent.
Equivalent dry fuel lbs.
Total weight of ash lbs.
Equivalent combustible , lbs.
Iotal water evaporated lbs.
Water evaporated per hour . lbs.
Water evaporated per pound of dry fuel lbs.

Water evaporated per pound of dry fuel
from and at 212 lbs.

Water evaporated per pound of com-
bustible from and at 212° lbs.

Horse power developed.

The above particulars are determined in the following
manner :-The pressure of steam and temperature of
feed-water and gases are taken from the average read-
ngs of the same.

The total quantities of fuel, ash and water are taken
from the net summing of log, great care being taken
that no error is made. The percentage of moisture in
fuel is determined by d ing a sample of the fuel for 24
hours and getting the diference between the wet and dry
weights, which difference is multiplied by ioo and di-
vided by the weight of sample before drying.

The equivalent dry fuel is found by multiplying the
total quantity of fuel by the percentage of moisture and
dividing by îoo, which is deducted from the total quan-
tity of fuel.

The equivalent combustible is found by deducting the
total anount of ash from the total quantity of fuel.

The water evaporated per hour is the total quantity
of water divided by the number of hours duration of
test.

The water evaporated per pound of dry fuel is the
total quantity of water divided by the total quantity of
dry fuel.

The water evaporated per pound of fuel from and at
212° is found by multiplying the water evaporated per
pound by the total heat, or heat units, o1 one pound of
steam a the average pressure, less the total heat of one
pound of feed water at the average temperature of feed
water before entering the pump or injector, and dividing
the product hy 966, which is the total heat in units, of
one pound of steam at 212.

The horse power is determined by deducting the total
heat units of one pound of feed water at the average
temperature before entering pump or injector, from the
total heat units of one pound of steam at the average
pressure, and multiplying the product by the quantity of
water evaporated per hour and dividingby I I Io.343(which
are the heat units required to raise one pound of water from
1oo0 and evaporate it at 70 lbs. pressure), the quotient
should be divided by 30, which will give the horse power
according to the American standard. The following is an
example of this method of finding the horse power

Total quanfity of water evaporated=2,oco lbs.
Steam pre'sure (by gauge) 60 lbs.

Temperature of feed water before entering pump, 40°
Total heat of I lb. of steam at 60bs. pressure-=1175,710

B. T. U.
Total heat of i lb. of feed water at 60 lbs. pressure 40

=8 B.T.U.
1175-710-8 X 2,000 - r1110-343 + 216.33 + 30 =70

H. P.
Example of finding the equivalent evaporation from

and at 212°.
Water evaporated per lb. of fuel, 1o lbs.
Average pressure by gauge 60 lbs.

temperature of feed water, 40'
Total heat of one ILb. of steam at 60 lbs. pressure,

1175.71o heat units.
Total heat of one lb. of feed water at 40°, 8. heat units.

Example:
10. × 1175.710-8. ÷ 966=12.08 lbs

In comparing fuels as well as in comparing the effi-
ciency of boilers, the quantity of water evaporated per
pound of fuel from and at 212° should always be used.
The actual quantity of water evaporated per pound of
fuel will differ with variations of temperature of the feed-
water entering the boiler, and also with the steam pres-
sure or temperature at which the steam leaves the boiler,
but the quantity evaporated per pound of fuel from and
at 212° allows for these variations and gives a true com-
parison of the value of fuel if the efficiency of the gene-
rator is constant, or of the efficiency of the generator if
the calorific value of the fuel is known. The tempera-
ture of saturated or dry steam always corresponds with
the pressure, but if from any cause the steam be not dry,
it will carry away less heat in proportion to weight, or, if
the steam be superheated by contact of ihe products of
combustion with the steam surface of the boiler, it will
carry away more heat. In either case the result of the
test will be vitiated unless the quality of the steam be
ascertained and accounted for. This is usually done by
means of a calorimeter, one of the best of which, known
as the " Barrus Calorimeter," was designed by Mr. Geo.
H. Barrus, of Boston. No attempt has been made to
ascertain or account for the quality of steam in the simple
test given, because it would complicate the work, it is
intended that a professional test of the boiler should in-
clude this important item, and, if the boiler is found to
be abnormal in this respect, the expert should either give
directions for the removal of the cause, or provide a
formula for the correction of the error due to wet or
superheated steam in future tests.

The following table will be found useful in ascertain-
ing the equivalent rates of evaporation, horse power,
etc.
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ating stils for the concentration of sulphuric acid and in
the manufacturetofjewellery. I was then $3 andi$ an
ounce, six months ago il hadincreased to $14, and i as
now gone up to $20 an ounce, which is only a few cents
less than the goid quotation.

Uses of Asbestos.-Asbestos in ils various forms
is a very useful substance, and can be employed very
handily insbany ways at the lecture table and in the
laboraory, says Professor Markoe. Shredded or carded
asbestos will serve as an excellent filtering maerial, used
just ie same as paper pulp. Asbestos pwine is used in
binding together parts of apparatus exposed to fire and
strong acids. The professor oflen prevenîed a crack in
the neck of a retort or flask from spreading by binding
il with asbestos yarn or wine soaked in solution of
sodium silicate, and then treated with a solution of
calcium chioride, a perfectly insoluble cernent being
thus formed. Asbestos wool mixed with solution of
silicate of sodium makes a fire.proof cernent of great
strength, also serves to mend cracks in stoneware. It
can be made insoluble by subsequent trealment with
calcium cbloride, silicate of calcium being forrned. As-
bestos paper and card can be obtained of aIl degrees of
thickness, and can be well employed as substitutes for
wire gauze and the sand bath in small operations involv-
in~ the heating of glass vessels. Asbestos paper andicate of sodium are very useful for mending cracks in
glass apparatus.

177



THE CANADIAN MINING REVIEW.

Pneumatic Hoisting.

BY H. A. WHEELER, ST. Louis, Mo.
[Transactions of the American Institute of Mining Engineers.l

The great depths attained by some of the older mines,
and the much greater depth at which they will have to
be worked in the not distant future, strongly emphasize
the imperfect and inadequate character of our present
boisting practice. The depth Of 3,000 feet having been
exceeded at several places, and 4,000 feet almost reached
at Mons, Belgium, we are brought to face the unpleasant
fact that in these instances the mere dead weight of the
rope itself is not only the principal part of the load on
the winding engine, but that the limit is being rapidly
approached at which the ordinary cylindrical rope can-
not safely be used, lest it break by reason of its own
weight.*

Fig. I.

Air mItel

While we Americans are not apt to borrow trouble by
anticipating the problems of the future involved in the
latter feature, the first named defect of the present system
of hoisting deserves our immediate attention, because it
calls for an excessive consumption of power and conse-
quent increased cost for fuel and plant. The Euro-

* Takiug the weight of a cast-steel' hoisting rope ofi / inc'hes
diameter at 2 pounds per running foot, and its breaking strength at
84,ooo pounds, it should, theoretically, sustain itself until 42,000
feet long before breaking from its own weight. But taking the
usual factor of safty Of 7. then the safe working length of such a
rope would be only 6,ooo feet. If a weight Of 3 tons is now hung
to the rope, which is equivalent to that of a cage of moderate capac.
ity with its loaded cars, the maximum length at which such a rope
could be used, with the factor of safety Of 7, is 3,ooo feet or

84,000
2 x x 6ooo= 7 .. X = 3000feet.

pean engineers have reduced the consumption of fuel by
different systems of counterbalancing, while by the use
of tapered ropes they have very much extended the prac-
tical working length of the rope before it will break of
its own weight. Theoretically the tapered rope bas no
such limit, but practically, as used at present, it bas its
limit, though very much exceeding that of a cylindrical
rope.

In attempting to replace the rope system of hoisting,
on account of the disadvantages alluded to, the French
engineers have tried the endless chain system of Saint
Jacques at Montlucon, the Mehnman engine at Anzin
and Rohnchamp, and the Blanchet pneumatic system at
Epinac. The two former systems were Iound in practice
to be too complicated, too expensive in repairs, and too
dangerous, and have been abandoned ; and while the
pneumatic system was not a success, the failure to find
workable coal and the consequent incompleteness of the
plant explain that result and leave this most promising of
the new systems still entitled to consideration.

The pneumatic system is entirely free from the above
mentioned defects of ropes, since it is not subjeci to the
influence of depth, and gives no initial heavy dead load
due to the weight of the rope, being in this respect a
theoretically perfect medium for " pulling " mineral out
of the deepest possible mine. These advantages seem so
great, in view of the rapidly increasing depth of mines,t
that a sketch of the practical application of this system
at Epinac, France, which the writer had an opportunity
of visiting last summer, is herewith given. A complete
description giving the details of the construction, calcula-
tions, and operation of the plant, with illustrations, will
be found in the Annales des Mines of September and Oc-
tober, 1878, Paris.

THE BLANCHET PNEUMATIC SYSTEM.

The pneumatic system, as installed at the Hottinguer
shaft of Epinac Colliery, Saone-et-Loire, France, was
designed by M. Zulma Blanchet, who was the managing
director of a large company operating several mines and
a local coal railroad at Epinac, in central France. The
first suggestion for thus using air was made in 1852
by M. Gruner, the director of the School of Mines of St.
Etienne, and a model constructed on this principle was
exhibited by M. Cave at the first Paris Exposition ;
but the credit of first putting the system into prac-
tical operation is due to M. Blanchet. The vertical Hot-
tinguer shaft, started in 1863, had reached a depth
of 2,133 feet in 1871, and was to be sunk to a depth of
at least 3,300 feet ; but unfortunntely for the company
and the entire mining world, no workable coal bas thus
far been met with, so that instead of developing a large
mine to raise over 700 tons a day, it still remains (1889)
a prospect, while the plans of M. Blanchet were not
satisfactorily completed on account of the great expense
of installation and the discouraging nature of the explora-
tions. So, although a thorough test of the systeni was
not made, according to M. Blanchet's more advanced
ideas, yet sufficient experience was gained to furnish
evidence as to the practical desirability of this novel
system of extraction.

M. Blanchet's plan was to have one or two continuous
air-tight sheet-iron cylinders or large tubes extending
from the bottom to the top of the shaft. See sketch.
Within the cylinder moved a piston, to which was hung
a cage with as many decks as desired, nine decks being
used at Epinac, while suitable air-tight doors open out
at each level for allowing the decking of the cars. It
was operated by exhausting the air fromabove the piston,
and as the lower side was open to the atmosphere, the
piston was raised by the difference in pressure of the
atmosphere and the vacuum produced by the air-pump.
For lowering, it was merely necessary to allow the air to
re-enter above the piston by a throttle-valve while the
speed could also be regulated by throttling the escape of
the expelled air from below the piston. It is obvious
that, neglecting the friction of the piston, any lifting
capacity desired can be obtained, for a given vacuum, by
merely increasing the diameter of the tube, while the
speed of hoisting will depend on the capacity (size of
speed) of the exhausting engine to maintain this vacuum.

Besides its legitimates function as a hoisting device, M.
Blanchet was enthusiastic about the additional services it
would perform in cooling and ventilating the mine through
the introdoction at each trip of the volume of air repre-
sented by the depth of the shaft and the diameter of the
cylinder. Hc also proposed to make a special use of the
system in fiery coal mines by closing all openings of the
mine, and then by working the exhausting engine, to aid

t To appreciate the rapid rate at which the mines in some of our
older camps are growing deeper, it may be well to mention that the
Comstock Iode, of Nevada, was first worked in z85o,and had reached
a depth of 3250 feet by 1886, when work was abandoned in the lower
levels. The Lake Superior copper district, which bas several very
deep mines,was first worked in 1884, and the Tamarack Mine,though
only started in 1882, bas already attained the depth of282ofeet. and
is snking.two more shafts that are expected to cut the lode at a
depth af 37ao tee within four yeas (a rate of over rooo feet per year
bas been attained at this mine in shaft sinking). A new mine,
called the Tamarack Junior, is likely to reach a depth of over 400
feet within the next ten years, if a chute of copper is found that bas
thus far been very persistent.

the disengagement of the fire-damp which is supposed to
take place freely during a barometer depression. He
urged that on snbsequently re-opening the mine and
sweeping out the gas with the regular ventilating appli-
ances, the mine would be made much safer.

EXPERIMENTAL PLANT.

Before the erection of the final plant, an experimental
one was built consisting of a tube 6/ inches in diameter
by 95 feet high connected with a 12 horse-power vacuum
pump. With a vacuum of 18 to 19%/ inches. a velocity
of i,i8 feet per minute was attained in lifting 264 pounds,
which is equivalent to any efficiency of about 8o per cent.:
of the engine power. The friction of the pist)n in the
tube amounted to 10 per cent.

The load of 264 pounds was made up as follows:-
Per Per

Pounds. cen,. cent.
Piston...............31-9 = 12'

Dead Load Cage....... ...... .. 37'4 14.2 29°3
Cars.............. ... 79 3'O0

Live Load, or Coal8...............16-8 = 70-7* 707

Total..... ........ 2640 = 1oo'o '1000

From these very encouraging figures the following esti-
mate was made for the final plant, in which the tube was-
to be 63 irnches diameter:-

Piston...... 2'25 grosstons= x8·75 per cent.
Cage....... 3-00 = 2500 " Dead load.
9 cars,at 0-25 2'25 " =18'75 c "
Coal ....... 450 = 37*50 Live load.

Total.... i2°oo gross tons=ioo'oo per cent.

The time required for the round trip at the greatest
contemplated speed,3, 280 feet, was estimated at 7 min-
utes, as follows

Min. Sec-
utes. onds.

To load at bottom (3 deckings)...............a 30
To hoist.................................. 3 00
Discharging at surface (3 deckings).......... o 30
Descent........·...-.....................3 00

Total time fo round trip................7 O
If this speed could be maintained, it would give a

capacity of 33)' gross tons per hour from a depth of
3280 feet with a single tube. With two tubes, the
capacity would not alone be doubled, but a great advan-
age would be gained by operating them together, the
exhaust engines alternately exhausting and discharging
from one into the other, practically counterbalancng
one piston with its cage, cars, etc., against the other.
Accordingly, M. Blanchet designed the Epinac plant,
to be operated with two tubes.

FINAL PLANT.

The tube or cylinder was made of sheet iron, 0'27 to
o'31 inch thick, in circular sections 434 feet in length,
having butt joints for the vertical seams, secured by
countersunk rivets. The sections were bolted to one
another by flanges made of angle iron, using rubber
packing to keep the joints tight.

The alignment of the tube was preserved and its
weight sustained by suitably connecting it to the shaft
timbersi so that the tube stood vertical, within the
inclosing special timbering, without bearing any excessive
weights on its base.

Cast-iron doors, opening outward, were placed at the
landings, it being arranged at Epinac to load three
decks at once, in order not to lose too much time in
handling the nine cars, as each deck only accommodated
one car.

The chairs or catches for sustaining the cage at the
landings passed through stuffing boxes, to prevent any
leakage of air, and were operated in the usual manner.

The total weight of a single tube, 63 inches diameter
and 1,979 feet high, with all its doors, valves, chairs,
hanging rods, bolts, etc., was estimated at 342 gross
tons, of which the tube alone amounted to 245>/s gross
tons.

The train, or moving members, consisted of an upper
double piston, to which was hung the cage with its nine
decks, and a lower or guiding piston, the whole having a
vertical length of about 52 feet. The pistons were
packed with leather, backed by springs, and the whole
train was made as light as possible by using steel in its
construction.

For indicatfng the position of the piston, push, or
touch buttons were located along the tubes, which, on be-
ing touched by the piston in moving past them, made an
electrical connection indicated on a series of tell-tale
dials in the engine room. Barometers and second
chronometers were also used as additional safeguards for
indicating the position of the cage. The latter did so in
a rough way, by the time usually required to make a trip,.
while the armer were connected with the tube about

1 A subsequent statement gives 18 horse-power instead of 12, as
above, for the vacuum pump ; and only 5o pe cent. instead Of 70·7
per cent. of the gross load as live or coal load, while the gross effi-
ciency as given as 40 per cent. ; as the live load is only half of the
gross load, 2o per cent. is the net or coal raising efficiency for the
system, beginning with the vacuum pump as the source of power or
100 per cent.
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every oo yards, and so showed the progressive position
of the cage. Suitable valves at the landings, connecting
with the atmosphere and the exhaust engine, permitted
the safe and easy landing of the cage, on their being
operated by the lander, while safety valves were used at
the top and bottom of the tube to check slowly the
velocity of the cage, and prevent the piston from knock-
ing out the tube heads, in case of inattention on the part
Of the lander.

After seven months spent in erection, a single tube,
63 inches diameter was ready for trial in 1876, it having
been decided to first bnild only a single tube, and to
subsequently add a second, making it a duplex plant, if
found desirable.

A temporary exhaust engine was improvised from a
former hoisting engine of 64 horse-power, which raised a
gross weight of 6 tons in 20 minutes, with a vacuum
-of 9-45 to 9-85 inches of mercury, from a depth of 1,970
feet.

The piston was lubricated with very dilute soap-water,
containing o'27 per cent. soap, and o·r per cent. oil,
and from i i to 55 pounds were used per trip, depending
on the dryness of the atmosphere.

Of the 64 horse-power developed by the exhaust engine,
75 per cent. was utilized during the period of ascent, but
as no useful work is accomplished during the preliminary
exhausting of the tube, in producing the vacuum by which
the train is finally started, the average efficiency was 56
per cent. ; and as 50 per cent. of the gross load was coal
or net weight, this gives a net efficiency of 28 per cent.
of the engine power, with a single non counterbalancing
tube.

The final exhaust engine is a duplex, direct, horizontal
engine of 739 horse-power, with 46 x 46 inches steam
cylinders, 46 x I13%/ inches air cylinders, and when mak-
ing 23z revolutions per minute, with 75 pounds steam
pressure, cuttingoff at / stroke, has a calculated efficiency
of 70 per cent. With this powerful engine the time re-
quired te make a round trip, going a distance of 1979
feet, was as follows

Min- Sec-
utes. onds.

For the ascent.................. ............. 2 30
For the descent............................... 6 0o
For making the landings..... .......... ..... 3 00

Total time for round trip..............ix o

The load rai;ed was as follows:-
Weight of pistons, cage, etc.... 6,6 ... . X' = bs. - Percent.
Weight of 9 cars @ 55o lbs........... 4 ,9 5olbs.J
Weight of 9 car loads coal @ i,xoo lbs. g,9oo lbs. = 46 per cent.

Total........... ...... 21,450 lbs. = soo per cent.

The live load or coal amounts to 46 per cent. of the
total weight raised.

With the conditions for hoisting at the other shafts at
Epinac, using tapered nianilla ropes, winding on reels,
with one, cage counterbalancing the other cage, M.
Blanchet makes comparisons at different depths of rope
and single tube pneumatic hoisting as shown in table on
following page.

These figures are favourable to the pneumatic system,
as with only a single tube the useful efficiency is greater
in all cases, and decreases at a less rapid rate than with
rope hoisting for increasing depth, while the coal con-
sumed per ton of coal raised is in consequence very much
less in the pneumatic than with the cable system of hoist-
ing. With two tubes, where the dead loads of the pis-
tons, cage, cars etc. (amounting to 54 per cent. of the
total load), counterbalance one another, the efficiency
would be correspondingly greater, and very much higher
than in cable hoisting. This feature was unfortunately
never developed at Epinac, as the second tube was not
erected, and hence the minimum working cost of the
system was not attained.

ADVANTAGES OF THE PNEUMATIC SYSTEM.

M. Blanchet sums up the advantages of the pneumatic
system of hoisting as follows:

i. It permits the working of mines at all depths.
2. It gives, with a single tube, a higher efficiency than

cables, which increases as the depth increases ; with two
tubes, the efficiency will be still greater.

3. It does away with ropes, and is therefore more
economical.

4. It assists in the ventilation of the mine, with the
lowering of the temperature resulting therefrom.

5. It permits, while the miners are absent, converting
of the entire mine into a pneumatic receiver, and by the
creation of an artificial barometric depression, facilitates
the removal of the escaping fire-damp and so make the
mine safer.

6. It leaves the shaft readily accessible for examination,
repairs, and sinking, without interfering with the hoist-
ing.

7. It removes the danger of accidents through the
breaking of cables.

8. It gives greater security to the miners in ascending
and descending.

9. It not only permits the low.ering of the men, tim-
ber, filling, etc., without the expenditure of any power,

but utilizes the work- produced by the descending train
in imparting a higher pressure to the air escaping from
the bottom of the tube.

The only disadvantage, in M. Blanchet's opinion, is
the greater cost of installation, which in his first estimate
for the Hottinguer shaft he places at about 20 per cent.

greater than that of the rope hoisting.
The statements made thus far concerning the Epinac

plant have been quoted from the several brochures* by
M. Blanchet, and as he was an enthusiastic advocate of
the-pneumatic system, his claims in its favour demand
iuvestigation.

CRITICISM OF THE PNEUMATIC SYSTEM.
I. The statement that the pneumatic system has no

limit in eepth is certainly true theoretically, and there
seems to be no practical difficulty in applying it to the
greatest depth attainable. This is the salient and vital
idea of the system, which would seem to entitle it to pre-
cedence over ropes after a certain depth has been at-
tained.

IL. That the efficiençy of the pneumatic system is
greater than that of cables must necessarily follow if the
depth is very great and the ropes arc not counterbalanced,
as the principal part of the load is then the cable ; but
if the ropes are counterbalanced, especially if by an
under rope, then the pneumatic system cannot be equal
in efficiency to cables, if both systems are operated on
the double or duplex plan, so as to counterbalance the
dead weight of the cage, cars, etc. For if we start with
equal amounts of energy in the delivery of the steam
cylinders of the exhausting and winding engines, in the
one case this must overcome the appreciable friction of
the stuffing box, piston and valves of the vacuum
cylinder, suffer the decided waste of energy due to the
clearance of the valves, ports, etc., overcome the slight
frictional resistence of the air travelling through the con-
necting pipes, valves, and tubes, do the useless and
uncertain work of removing the air brought in by leakage
at joints, valves, stuffing boxes and doorways of the tube,
and avercome the fricton of the pistons in the tube

before it begins to be usefully expended in raising load.
In the other case a direct first motion hoisting engine
must overcome the friction of the shafts of the drum
and sheaves (well lubricated), expend the small amount
of energy required to bend the rope about the drum and
sheaves, and overcome the slight friction of the cage in
its guides before it can be utilized in useful work. While
these losses of energy can be expressed in an equation,
the coefficients by which they should be modified have
not ail been satisfactorily determined. M. Blanchet
puts the losses in the vacuum pump alone at 25 per
cent. (and the makers say 30 per cent.), while the fric-
tion loss of the piston in the tube was 10 per cent. in
the experimental tube, though undoubtedly it is much
less in the large tube when well lubricated.

The entire loss of energy and rope practice usually
range from 10 to 20 per cent. Leaving out of considera-
tion the greater efficiency of a direct-acting hoisting-
engine bver a vacuum pump, and assuming that the fric-
tion of the air through the pipes, valves, and large tube
do not consume more power than that required to bend
the rope over the :heaves and drum, we still have the in-
appreciable friction of an ordinary cage in its vertical
guides, which is almost nil with proper alignment as
against the decided and unavoidable friction of the air-
tight piston in the tube. So that while M. Blanchet's
figures speak strongly for the greater efficiency of a
single tube air system, when compared with a duplex
cable hoist they will not bear investigation. His own
broad and sanguine statement that the efficiency of the
vacuum pump plant will be as great as 70 per cent. at
once gives an effective or coal raising efficiency of only

32.2 per cent., when it is remembered that only of
the load raised is coal, whereas he quotes about 42 per
cent. for the pneumatic system and 36 per cent. for the
cable system. As he does not give the details by which
he obtained his figures, further errors cannot be specifi-
cally pointed out.

The actual fuel consunption, when the pneumatic plant
was operated at Epinac, amounted to io tons per day in
raising from 10 to 50 tons of coal ; but as the fuel was
inferior coal, and as hoisting lin carrying on prospecting
is very irregular as well as petty in amount, this excessive

consumption cannot fairly be charged against the system,
though it certainly does not encourage the hope of a-
marked economy in fuel.

III. That there will be no expenditure for ropes in
the pneumatic system follows necesssarily, together with
the avoidance of their renewal every six to eighteen
months. But with proper size of drums and sheaves,
feed screws to prevent side cutting of the rope as it winds
on the drum where the engine is close to the shaft, and
sprfngs at the capping, a first-class steel rope should, as
it does in the best English practice, last from two to five
years, or raisefron 200,000 to 6oo,ooo tons of ore or
coal before it is worn out. But while the cables are
dispensed with, the new feature is introduced of a thin
wrought-iron cylinder, held by countersunk rivets, which
deteriorates every time that the snugly-fitting piston passes
through it. The piston packings, of which there are three
sets, need frequent removal, as they must be kept
tight to avoid leakage ; while there is quite an appreci-
able daily outlay for lubricating the tube, as from ten to
fifty-five pounds of 3 per cent. solution is used per
trip. If the shaft is not so wet as to prevent the decay
of the timber, the heavy timbering system required to
sustain the tube will also need renewal, at no small cost,
while the expense of maintaining a very large, fast run-
ning, expanding exhausting engine, with all its valves,
will be greater than that of an equivalent direct hoisting
engine. Unfortunately the Epinac plant was not oper-
ated loug enough to develope these maintenance ex-
penses, but it is quite evident that the repairs and re-
newals of a cable plant will finally be decidedly less than
those of the pneumatic system.

IV. The aid to ventilation is of some advantage, par-
ticularly in metal mining, where only natural ventilation
is so largely depended on. With a tube 3,000 feet long
and 63 inches diameter, there would be delivered into
the workings during a round trip of twelve minutes, a
volume of 5,425 cubic feet of air per mi:iute, which po.s-
tive acquisition would be no insignificant item ; and the
deeper the shaft the greater would be the volume of air

expelled at each trip. In coal practice, however, this
amount of air would be entirely too small to be entitled
to much consideration.

V. The novel application of the exhausting engines,
through the medium of the tube, to the production of
an artificial barometric depression throughout a tightly
sealed mine, is at least attractive to miners troubled with
gas, and undoubtedly would be advantageous in some
cases. Where the gas is generated in the goaf or old
rooms, and consequently its escape into the workings is
facilhtated by the lowering of the atmospheric pressure, a
benefit will be derived in thus frequently forestalling
nature and keeping the air safe. But where the gas is
being given off by the slow continuous escape under great
pressure from the coal (which is the case most frequent-
ly, though, fortunately, is usually not so dangerous), or
where the gas results from blowers due to falls in the
roof or breaks in the floor (the most dangerous in-
stances), no good will result in thus turning the mine
into a vacuum chamber. It is also obvious that in very
extensive workings the time required to produce an ap-
preciable lowering of the pressure of such a huge vol-
ume of air would exceed the period of an off-shift, while
no repairing or other off-shift work could go on, on ac-
count of the danger of gas, with the ventilation at a
standstill. Hence only Sundays or holidays could be
used for this purpose during the regular working of the
mine, which is not frequent enough to make it perfectly
safe. If the proof is badly broken, especially if the
breaks connect with the surface, the application will be
useless, while in many cases it will be difficult to prevent
excessive leakage into the mine at the shaft entrances.
This novel feature, therefore, is capable of only a few
applications in the gas troubled mines, and even then
may not be valuable on account of the magnitude of the
workings. Finally, in any mine troubled with gas from
any source, the regular ventilating facilities should be on
so large a scale that the gas is so diluted as to prelude
any danger of explosion, except from sudden large
blowers.

VI. The ease of repair of the shaft lis greater in the
pneumatic system, since it is possible from the capstan
engine to make any inspections or repairs in the shaft,
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sbort of renewing the tube, without in the least interfer-
ing with the hoisting.

VI. While accidents due to cable breakage disappear,
a more serious danget arises in the much greater vigi-
lance required on the part of the lander in keeping
trace of the noiseless invisible cage, as the tell-tales,
though ingenious, are hardly satisfactory. The unreli-
ability of electric sounders or tell-tales in damp shafts
are well-known, while barometers are very crude aids
in making a landing, where the margin for dropping the
cage on the chains is so small. Although a large safety-
valve is placed at the top and bottom of the tube to
slowly cushion the cage and prevent accidents arising
from carelessness in over hoisting, it is evident that the

-momentum of a ten ton train will demolish any such de-
vice should it pass the terminal landing with its speed
unchecked in spite of any reasonable margin for over-
hoisting. Furthermore, while the breakage of the ropes
has by no means ceased to occur, good devices can be
used, at least on vertical shafts, that act promptly and
arrests the cage in case the rope breaks, if reasonable al-
tention is bestowed upon keeping the safety-catches in
good condition.

VIII. That the pueumatic system will be more exempt
from accident than the cable system seems hardly prob-
able in view of the previously mentioned want of a re-
liable, continuous system of recording the positions of
the cage in the tube. Overwinding or carelessness on
the part of the landers or engineers, quite a frequent
cause of accidents at present, seems likely to become
even more dangerous in the pneumatic system. The
trouble arising from the distortion of the shaft with con-
sequent jamming of the cage in swelling or heaving
ground, would be exaggerated in the pneumatic system,
with its train fifty-two feet long ; for while the tube
stands free by itself away from the shaft lining, the dis-
placed timbers supporting it would so distort and throw
it out of line as to readily cause the jamming or sticking
of the train in the tube.

The Epinac was not operated sufficently long to de-
velope reliable figures as to accidents with the pneunatic
system. It created, however, a favorahle opinion among
the miners as being at least a very pleasant way of being
raised and lowered.

IX. The want of merit in the last claim over rope
hoisting, when properly operated, is self evident, and
needs no comment.

How well these claims were realized at Epinac is most
quickly appreciated upon finding a winding engine busy
in the saine shaft in carrying on the exploratory work,
while the pneumatic plam along side of it, with one tube
and its massive vacuum engine in complete running order,
has been idle for several years, as it was too expensive in
operation.

One item of excessive cost in the pneumatic system,
to which M. Blanchet makes no allusion, is the greater
labor expense per ton hoisted. If worked at full spued,
the Epinac plant could raise about 250 tons in ten hours.

The force required was as follows : four firemen, one
engineer, one runner, two landers, four cagers, one ma-
chinist ; total, thirteen men, or %5)= 20 tons per man
in the hoisting department.

Winding engines of even less power, hoisting from as
great a depth, frequently raise from I,ooo to 1,500 tons
in ten hours, with a force no greater than two more
cagers, or hoisting from 6o to 0oo tons per man, making
the labor charge for hoisting 53 to j of that of the pneu-
matic system.

THE COST OF THE PNEUMATIC SVSTEM.
Before allnding to the outlay involved in the Hottin-

guer shaft, it is necessary to deal with the great differ-
ence between French and American practice in plant ex-
penditure.

The French mining engineers, with usually an abund-
ance of cheap money at their disposal, are characterized
by their very heavy outlays in permanent plant. They
make everything to last, and also, be it said to their
credit, design; with regard to appearances and artistic
effect. Ilence there is a large outlay at the Hottinguer
shaft for a masonry lining for the entire shaft, and a very
large, substantial, brick shaft house, with a high brick
chimney for the boilers which would be regarded as ex-
travagant in America. Moreover, in executing their
plans, they have recourse to a staff of trained engineers
that is as yet far in advance of our so-called " practical '
way of doing the same work. For these reasons, there
has been a lavish outlay at the Hottinguer shaft, that is,
by no means, to be all charged against the pneumatic
system. The statement by one of the directors, that the
experiment had cost them $500,000, refers to the entire
outlay at the shaft. The expense of the pneumatic
system proper, is given to me by M. Naugerode, the pre-
sent superintendent, as follows :

Tube and connections......................... $ 70,000
Erection, including winch engine; etc............ 74,ooo
Exhausting engie (Or vacuum pump)..........42,ooo

Total........................... $186,ooo
These figures show that the ere.ion of the tube cost

more than the tube itself, and that the tube (with its con-

nection) cost about $35 per running foot. As there are
775 pounds metal per linear foot this shows a factory cost
of the tube of about 4Y2 cents per pound, a figure that is
about half what such work would usually cost in this
country, when it is remembered that 72 per cent. of the
metal required makes up the countersunk rivetted main
tube. It is probably safe to say, that such a tube erected
complete in this country would cost over $ioo per linear
foot. This does not include the vacuum engine, boilers,
housing, and the primary cost of first sinking the shaft,
So that a pneumatic plant, complete, would call for at
least double the capital of a rope hoisting plant of equiva-
lent grade, and when finished, aside from probably much
greater operating expenses (fuel and repairs), would not
bave a fifth of the capacity of the cable system, as reckoned
on the actual figures of the Epinac plant. e

SUMMARY OF THE PNEUMATIC SYSTEM.
With a so inuch heavier investment of capital, with

such a very small capacity compared with winding en-
gines of equal power, and with the probability of a much
greater daily operating expense, it is needless to say
that the pneunatic system, a% thus far developed, can-
not conpete at all with the rope system of hoisting in
spite of the theoretical and the few practical advantages
it possesses over the cable system.

It is, therefore, necessary to look deeper into our
American winding practice, to s, arch for opportunities
for improvements, so that the requirements for increased
depth in the not distant future may be met.

CONSIDERATIONS FOR THE FUTURE.

Theory indicates that tapered ropes have no limit in
depth, and consequently, that by tapering and counter-
balancng, ropes may be used in the deepest mines ;
but practically, in using flat ropes with reels as they are
now made, there is great risk of the rope slipping off
the top coils and jamming down in the narrow V space
between the side of the reel and the coiled rope, with
dangerous consequences, if the rope tapers to half of its
extreme width. By using a guide sheave to wind the
rope hard against one side of the reel, this danger may
be overco-ne, though at the expense of more rapid wear
of the rope, especially of the lacing. Flat ropes are now
successfully and easily made of tapering section, and
perhaps a better device can be used than the above guide
roller, to avoid jamming in the reel.

Round ropes are made tapering, and if the drum is
grooved to properly receive the rope, it gives no trouble
in winding like the flat rope. But the American rope
makers do not as yet advocate round tapering ropes on
account of the diffliculty of manufacturing with perfect
reliability, though I understand that they are made in
a satisfactory manner in Germanye.

If tapered ropes are ignored on account of their greater
cost and because of the objections of manufacturers, cylin-
drical ropes may still be used for unlimited depth by sub.
mitting to the low efficiency of the systenm adopted at the
deepest shaft of the colliery of the " Societe (les Produits,"
at Mons, Belgium, where a duplex, first motion engine
hoists from iooo meter (3280 feet) level to the surface.
At the iooo meter level anôther hoisting engine, run by
compressed air supplied from the surface, hoists from the
i oo meter level, the lowest producing level at present,
though the shaft is being sunk to the 1200 meter level
(3937 feet). The surface engine is 2754 by 78Y in. with a 25
foot reel, on which wind is a flat nianilla rope that tapers
from i i inches down f634 inches, while the cage holds
only 2 cars. The air is supplied by a duplex Dubois-
Francois air compressor with 155/ inches by 59 inches
air cylinders, run at 18 revolutions per minute and fur-
nishing air at 45 to 50 pounds pressure.

While such a system of establishing new hoisting sta-
fons with engines run by compressed air whenever the
rope becomes inconveiently long (it is not counter-
balanced at the above pit) can be carried on indefinitely,
the outlay for plant becomes so great, the extra labor
and tiine involved in charging cages at the intermediate
levels are so expensive and the efficiency of a compressor
plant issolow, with its consequent heavy fuel consumption,
that the cost of installation is almost as great as in the
pneumatic system, while the operating expenses are pro-
bably greater.

IM PROVEMENTS IN AMERICAN HOISTING PRACTICE.

The simple, first motion, cylindrical rope hoist, con-
structed with the latest imnprovements, possesses a limit
so far beyond our present practice, when properly de-
signed, that there need be no anxiety for a very long
time to come as to its range of application. If possesses
the advantage of a minimum- cost of installation, the
cheapest operating plant and the greatest capacity of all
known systems of hoisting. Thus far, in Amcrica, our
hoisting practice with few exceptions, is anything but
creditable. We are behind European practice. The
following suggestions show how we can still very much
exceed our present limits:

(a) By Counterbalanctný'a'he Dad Load.--It the system
is arranged duplex, or with a double compartment shaft,
the dead loads of the cage and cars counterbalance one
another, and if the ropes are counterbalanced, which

is perfectly effected by an under-rope, then there te
mains only the work of raising the coal or live load
plus the small effort necessary to overcome the friction
due to the dead load (tope, cage, cars). Hence oniy a
moderate sized engine is called for, instead of the large
engines that are so frequently seen at our deep mines.
Thus, in the Lake Superior copper district, where over
700o tons of copper rock are raised per day from a
depth of iooo to 2500 feet, 6o to 75 pet cent. of the
engine power is wasted (except at two mines), by using
*single hoists in which a skip weighing from 1, to 3 tons,
and a rope weighing l12 to 4 tons, are hoisted each trip
in bringing up 1 !/ fto 2 tons of rock : while
the energy of the descending 3 to 7 tons of skip and tope
adds to the expense by wearing out the brakes by which
the speed is kept within a safe limit. Such a grosly ex-
travagant system of hoisting not only calls for an exces-
sively large hoisting engine, but the fuel consumption is
about three times as great as it should be to do the above
amount of work.

(b) By Usinga SInaller Factor ofSafety forlthe Rope. -
For hoisting ropes the factor of safety should be made as
low as possible, consistent with uncertainty in manufac-
ture, abuse in use, sufficient margin to permit the reduction
in section due to wear, and a working strain safely below
the limit of elasticity. For the larger the factor of safety
used, the greater is the section of the tope for a given
load. This increases the dead load due to the rope's
own weight, which even if counterbalanced augments the
mass to be put in motion each trip, with the consequent
strain in starting.

The increased size of the tope decreases its life, as the
greater the diameter, other things being equal, the more
severe are the bending strains and the quicker the tope
destroys itself.

Now the factor of safety usually taken for steel ropes
is 7, with 5 as a minimum and up to io as a maximum.
For standard practice I would advise 4, provided : that
the diameter of the sheaves and drums be at least foo
times the diameter of the tope for slow hoisting and at
least 150 times for fast hoisting ; that a spring* be inter-
posed between the cage and the tope capping, to ease
the sudden strain in starting ; that the tope be kept
properly oiled ; and that the tope be inspected daily for
its entire length, for careful observation of the condition
of the wircs and prompt rejection of the tope when a
certain number are broken.

By thus easing the bending of the tope by the use of
much larger sheaves and drums than is usual in Ameri-
can practice ; by removing the shock due to starting ;
and by frequent oiling to prevent corrosion, they would
last at ileast as long as they now average in American
practice. By lagging the sheave with wood ; by having
the engine set far enough from the shaft to avoid side
thrust and consequent lateral wear of the rope at the
sheave and drum (carrying the tope on 7vooden ro/lers
from the sheave to the engine if necessary); and by care-
fully maintaining the entire hoisting plant in proper
alignment, the life of the tope would probably be found
to be considerably greater than at present, in spite of
the much smaller factor of safety used. By thus using a
factor of safety of 4, the safe working length of the i Y
inch cast-steel nope, when sustaining a 3-ton cage load,
will be increased from 3,000 feet tO 7,500 feet.

By decreasing the speed of hoisting, the wear of a wire
rtope is diminished; but this necessitates increasing the
load to maintain a given output in the same time. Aside
from the other disadvantages of excessive load, the maxi-
mum size of the cars used is frequently fixed by conditions
that it is not economical to change in order to use large
cars. Hence the more rapid wearing out of the ropes
(lue to high speed in deep hoisting is willingly tolerated,
in order to secure the capacity and economy due to fast
hoisting ; and the tendency of the times is to use larger
and more powdrful engines in order to obtain higher
speeds as the mines become deeper ; so that this method
of prolonging the life of a nope is not in favor at present)

(c) By the Use of the Best Material for the Rope.--
Fiber and iron ropes are no longer used in deep hoisting
in American practice, but the term " steel " covers a very
broad range of material used in our present practice.
The very soft steel ropes certainly possess the greatest
flexibility, but they are deficient in strength, as the mate-
rial bas a breaking strength of about only 6o,ooo potuds
to the square inch. The best grade of plough steel, on
the contrary, has a strength of 300,000 pounds per square
inch, but does not always give satisfaction as'used with
sheaves only 50 to oo times the diameter of the tope,
since the wires break too readily under such sharp bend.
ing. But if used with sheaves and drums I50 to prefer-
ably 200 times the diameter of the tope, and if the wires
are laid at an easy pitch with the " Lang lay," no such
tioablé should arise ; with such a high grade plough-steel
rope of Y8 .inch diameter, the safe working length, using

*The intervention of an elastic connection, whether a spring orsolhd rubber, between the cappîng and the cage, need not in theleastinterfere with a chain connection of the rope to the cage, by
which latter device the cappings have to be less frequently re-newed.
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a factor of safety of 4, would now be about 30,000 feet, or
12,500 with io as the factor of safety. While this repre-
sents the highest grade of the rope that is made to-day,
we see that it is possible to hoist with perfect safety
with a cylindrical rope from a depth that is vastly be-
yond any limit that we can reach, on account of the
heat alone.

The price of aluminum has not yet permitted a
thorough investigation of its use for hoisting ropes as the
basis of trustworthy predictions. But the unprecedented
progress made in the past year in lowering the price from
$6 to $1.5o a pound, and the encouraging outlook for
further material reduction of the present price, makes the
possibility of using this metal or its alloys for hoisting
ropes worthy of consideration.

The very low specific gravity of aluminum, 2-6, which
is about one-third of that of steel, and its great strength,
make it an ideal metal for a deep hoisting rope, where a
minimum of we4'ht and a maximum of strength are de-
manded. If this metal or its alloys should prove to have
the requisite flexibility, toughness, and strength, to make
a reliable, durable, hoisting rope, the question of deep
hoisting with only cylindrical ropes is again settled be-
yond all cavil.

(d) By Designinr the Cage with a Minimum of
Weight.-As our mines get deeper, economy- demands
that we shall not only use at least 2-deck cages, but
rather 3 or 4 or even 6-deckers, as used at some of the
deep mines in Belgium. The prevalent objection to
multiple deck cages is the time required in decking, even
if the decking is carried on simultaneously from two
landings or levels. To deck from more than two, or at
most three, landings or levels at once, makes the stations
very complicated underground and is not desirable, even
should the surface plant be so arranged that there is no
objection to having the ore cr coal coming off on two or
three levels. As our American plants are too frequently
arranged, the time required to run off the loaded and run
on the empty car seldom takes as little as 10 seconds,
more frequently over 15 to 20, and sometimes even 30
seconds ; and if this amount of time is multiplied hy 4 or
e, for a 4 or 6-deck cage, it makes a serious inroad into
the hoisting capacity of the plant.

But with ample facilities for accommodating both

loaded and empty cars at the landings, with sufficient
help to quickly handle the cars, there is no reason why
we should nDt at least do as*ell as the Belgians, who
load and unload a 6-deck cage in 30 seconds, or 5 seconds
per deckt as their regular daily speed.

A multiple deck cage, with only one car on a deck,
can be designed of steel, with a very light, and yet stiff
strong frame, in which the ratio of the cage weight to
that of its contents is decidedly less than with our
much heavier single deck cages; so that the strain on
the rope due to the weight of the cage (immaterial as to
whether it is operaterd duplex so as to counterbalance)
will be a very much less for a given carrying capacity,
than with our usually strong, needlessly heavy single
deck cages. Hence the rope can profit by this decrease
of its load in sustaining its own weight for a still greater
depth.

If two cars are run on a deck with the idea of saving
the time that is supposed to result therefrom in deck-
ing, the cage weight per ton of carrying capa:ity will be
increased over that of single decks, in consequence of
the much stronger bracing required for a cage long
enough to carry two cars.

The six-deck steel cage at the Sacre Madame pit
weighs 3600 pounds, while the weight of the 6 loaded
cars is about 90gco punds, which gives a ratio of cage
weight to carrying capacity ofl : 2-5.

CONCLUSION.

The pneumatic system of Blanchet is practicable, quite
safe, and unhampered by depth ; but the installation is
very much more expeusive than that of the cable system
(approximately twice as great), while the operating ex-
penses are greater for labor, repair; and fuel.

The cable system can he so improved by counterbal-
ancing as to materially decrease the present expense of
hoisting, while by more careful designing and operating,

tAt the " Sacre Madame " Colliery at Charleroi two men and a
girl pul' off the loaded cars from one side of the cage, starting it
off before the cage rests on the chairs, while two stout girls push on
the empty car from the other side at the rate of 5 seconds per deck-
ing. Thc cars weigh 6oo p>unds each, and hold about 88o pounds,
and 350 to 400 tons of coal are raised p--r day. The shaft is 2625
feet deep, and 8o to go seconds are required to make the trip, with
a 6oo horse-power engine (using a flat manilla rope made of 8
strands, that tapers from 2y inches down to 7Y2 inches in width.)

without materially increasing the plant outlay or the
operating expenses, the present type of cylindrical ropes
can be used for depths beyond what we are likely ever
to attain by making the weight of the cage a minimum,
by using a lower factor of safety, and by adopting the
strongest rope obtainable.

The possibility of using aluminum may still further
increase the range of the cylindrical rope.

When our manufacturers meet with sufficient demand
to encourage them to perfect the round type of tapering
rope, there will then be absolutely no limit to the range
of cable hoists, although the best grades of cylindrical
steel ropes will carry us, with the highest factor of safety
ever used (1o), to a greater depth than we will probably
ever be able to attain.

A Remarkable Invention.-James Morgan, me-
chanical engineer, at present employed at the American
Iron Works, Pittsburg, Pa., is the inventor of a
remarkable labour-saving device in connection with the
manufacture of steel rails and armour-plates. This
invention is known as an overhead feeder, for use in
blooming and finishing mills. It consists of an
apparatus which can be worked by a boy with a lever,
by which the ingot can be sent back and forth on the
roll-table, and thence through the various grooves in the
rolls without the aid of any of the skilled labourers at
present employed for that purpose. A first-class mill-
roller and a boy to work the levers is all that is required
to operate the machine. The entire workings are con-
trolled from a pulpit where three hydraulic levers are
placed ; one of these controls the blooming roll-table,
the other the telegraph by which the piece is conveyed
to the roll-table, attached to the finishing train of rolls,
and with the third lever the entire workings of the latter
train are managed. It is possible and practicabfe by
this piece of mechanism to turn the ingots into rails
without the assistance of any manual labour except that
mentioned. The great labour-saving involved in this
device can be imagined when it is known that many of
the mills employ as high as seventy skilled labourers to
do the work which Mr. Morgan claims can be done by
the hydraulic levers.

VISIT OF THE IRON AND STEEL INSTITUTE. PHOTOGRAP>H OF A SMALL PARTY, TAKEN ON STEAMER
FILGATE DURING EXCURSION ON THE ST. LAWRENCE.
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Nova Scotia.
(From our own Correspondent.)

Pictou County.
The opening up of the Foord Pit continues satisfac-

torily, and from present appearances should be in working
order by the New Year. 25 coke ovens, bee-hive pat-
tern, will be ready to receive the coal, and others are to
be built as the work progresses.

When the company are in a position to secure suitable
engines, the " English slope ' will be driven a further
depth of from i,6oo to 1,800 feet, to connect with the
Foord pit. This will make the slope some 3,6oo feet in
length.

At all the other mines work is steady. In our next
issue we hope to review the season and publish returns of
production and export.

It is rumoured that a new lift will be sunk this winter
in the old slopes at the " Drummond." The sinking in
the Scott pit is progressing favourably ; the coal all the
time said to be improving in quality.

A rumour has been current that the Nova Scotia Steel
works at New Glasgow had been sold to English capi-
talists for $6oo,ooo. We are authorized to say that
while an English syndicate did have an option at some-
what larger figures, the matter is now off.

Cumberland County.
The Springhill collieries continue to maintain an aver-

age output of 2,000 tons per diem.

surface plant, including a new 4ohorse-power boiler, new
mortars for the mill, &c., &c. Al the machinery will be
placed and in working order before spring, and the
" Oxford " will be expected to report "fine work " during
next summer.

Yarmouth.
The whole plant and property of the " Huntington

Reef Mining Co." bas been offered for sale. This
property had a newspaper boom last spring, and over
$14,000 was expended on machinery, &c. ; now the
owners are desirous of selling out at a fraction of the
cost ; the moral is beware of newspaper boorred mining
properties.

Malaga District.

Reports from this district are not encouraging for the
future. The mill and mine buildings of the Caledonia
Company were destroyed by fire on Friday, the 12th
inst., and the loss will not fall far short of $15,000. It
is reported that the company will not rebuild this
season.

The Malaga Mining Company are working out the
reserves in the Rabbit and other lodes, and are not
opening much if any new ground. On tiÙs work the
mine is paying handsome dividends, but the policy is a
shortsighted one.

Mr. Ballou, of the Boston Gold Mining Cumpany, re-
ports that the new mill is expected to start on the i9th
or 2oth inst- The mine bas been opened during the last
nine or ten months and a considerable amount of quartz
of good quality awaits crushing.

Gay's River District.
The work iu the o stamp mill of the Coldstream

Company is going rapidly ahead, and the completion of
the- mill is announced for February next. It is reported
that all mining work bas been discontinued for the
present, thus following the lead of most of the other
Evans-Parker mines, which have closed down this month.

Quebec.
The Jenckes Machine Co., of Sherbrooke, were, on

29th ulto., granted suppiementary Letters Patent, where-
The output from the Joggins has increased from 150to by the total capital stock is increased from $75,000 to

300 tons, and the colliery is rapidly coning to the front
as a producer. Long-wall working has now been in
operation for nearly three months, and ha -s been found
highly satisfactory to employers and empiuyed.cAmnueienanebonstae employedange dis

aingebaft sunk0fe, ndthcrosms cutadingditit.e
We are glad to learn that a movement is on foot to

unite the colliery owners, managers, engineers and west in rich gaena ores. One-af of concentrating
officials into a strong association for the interchange of plant in place, consisting of Blake ore-breaker, two pairoffiiai rolis, revolving screens, crushers and four jigs, rotary
knowledge and ideas. This is a move in the right direc- table, furnished by the Fort Scott Foundry Co., etc.
tion, and if carried into effect, should result beneficially Mn
to the owners, the men, and the industry.

(From Press Committe Gold Mines' Association.)rsol compressor furnishes air for hoist

Waverley District. and drills. Mill urns out from 6 to io tons concentrates
Waveiey istrct.per day (24 hours) according 10 ore. Sbipmenîs 10 the

Mining v iil be resumed upon the Gue and Wilson pro- extent of 100 tons bave been made to date, mait
perty (Chebucto Mining Co.) in January. and a small1Balbac & Son, Newark Smehing and Refining Works,
mill will be erected as soon as the weather will permit of Newark, N.J. Owners w-cl pleased witb resuit of tîeir
breaking ground and laying foundations. opeiaîmons.

The Lake View Company have completed a crushing Mr. Obaiski, Mining Inspector for the Province, bas
of a test lot of clean quartz from the Taylor Iode, whichissued bis annuai report, wbicb is pubiished as usual, in
yieided 53/2 dwts. per ton, according to report. The mnul- 1 conjundtion witi the Bite Book of the Commissioner of
lock which has been going to the mill has yielded between Crown Lasds. A useful sketch of the progress of opera-
two and three penny weights per ton, and has not con- lions during the year is given. NVe are giad b see that
tained more tisan from 30 10 62 per cent. of quartz. the tabulated statement of individua ouLtputs, whicb gave

bythe tota fcasto yaris cesd from $7,00 toi

Renfrew District.

Mining in Renfrew is almost at a standstill. The Free
Claim owned by Mr. McDonell and others, is only work-
ing three men. The Empress Company are working
only only a small force and enployees report pay to be
three months behind. It is greatly to be regretted that
this district should be so dulli; it was a magnificent pro-
ducer years ago, and has had really no deep mining test
made.

Central Rawdon.

Little or no news is reported from this once booming
village. The Northrup Mining Company are doing noth-
ing but sinking one shaft and prospecting winze, with a
few men.

Killag District.

The Stuart property has been transferred to a syndi-
cate known as the "Evans, Parker, McGuire and Mc-
Kay." Mr. McKay will be the superintendent. 'The
old mill is being rapidly renovated and will soon he
crushing quartz from the rich lode cut in the swamp.

Lake Catcha.
The Oxford Co., under management of Mr. J. M.>

Reid, are putting in a fine air compressor and drili

plant. The compressor is a duplex in x 16, of the
latest Rand type and is a beautiful machine. Extensive.
changes and additions are also being made to the old

so much offence last year, has been dropped, for until
sworn returns are compulsory, it is absolutely impossible
to publish any correct statistics.

Most of the mines im) the Eastern Townships and
Ottawa valley have shut d&wn during the holidays. In
the main the season has bèn a prosperous one.

Ontario.
The Standard Oil and Gas Company of Ontario are

seeking incorporrtion undt-r the Companies' Act.
Capital, $î.ooo,ooo; divided into o,ooo shares of $îoo
each. Alex. Dow, secretary, Stratford, Ont. This
company has acquired some fve thousand acres of land
at, or near the Town of Stratford, and will commence
drilling when fully organised.

The Collector of Customs at Buffalo, N.Y., recently
submitted to the Treasury Department the question as to
whether natural gas imported into that port from Canada
is liable to duty under tfe tariff law. He says that the
Buffalo Natural Gas à*-Fuel Company is engaged in
lay|ng a large eight.iîrch main pipe across-the.Niagara
Ri-er for the transifission of natutal gas produced in
Canada to be used on this side for fuel purposes. In
replying-1o the- Collector, Agsistant Secretary Spaulding
rsays :. ".Under the cirçumnstances menti.oned the De-

partment concurs with you in the opinion that illuminat-
ing gas is wholly different from electricity, and that as it
is a merchantable commodity which can be measured as
readily as liquids and other gases, it would be liable to
duty on importation. The proper rate of duty would
seem to be that prescribed for unenumerated unmanu-
factured articles, viz., 1o p. c. ad valorem."

British Columbia.
At the mines of the Reveistoke Mining and Smelting

Co., at Hot Springs, development is being pushed with
vigor, and by the spring there should be a large quantity
of ore ready for smelting. At the United there are at
present 1,100 tons ready to ship, and about 500 tons at
No. 1.

The South Fork of Quesnelle, Hydraulic Co. has con-
pleted the survey of the fifteen mile ditch for their works,
and excavating bas begun. The 16 or 18 inch pipe,
pipe, which it is proposed to put in, will give a dead fall
of 350 feet, and be the biggest work in sluicing in the
Province No returns are expected from the claim until
next year, ail that has been done being purely pre-
liminary.

Mr. Hepden's claim, adjoining, also promises well, but
the location of the ditch has not yet been completed. It
will probably be 18 or 20 miles long, and a gang of men
will be working at it ail winter. Half a mile above is
another good claim- at least the ground is promising,
but as yet there is no prospect of water.

Placer mining continues to occupy the attention of the
Chinese, one firm-the Chin Fan Co -reporting $8,ooo
or $9,ooo for this year. In the last twelve or fourteen
years they have alone taken out $5o,ooo or $6o,o0.

Reports of good finds in the Omineca district continue
to be receivee. Mr. George Kenny, an experienced
miner who has just returned from that district, reports-
that a certain portion of Ton's Creek is yielding richly,
some $30,ooo baving been taken out this season by six-
teen whites, together with Indians and Chinese.

The Black Jack quartz mill (water power), situated on
William's Creek, opposite Stout's Gulch, shut down
Nov. 6th for the winter. The managers have sent down
to the Government test mill their concentrates to be
worked by the chlorinating process. The company, at
the 64-foot level of their incline shaft, drifted some
twenty feet to the left and struck the surface formation of
an eight-foot ledge, carrying a rich body of ore. Not
being able to run their water mill in the winter the
company held a meeting and decided to sink their incline
shaft forty feet more to strike the ledge and will send the
ore to the test mil ]to be worked this winter.

The Harkaway Gravel Diggings Company, in the
same district (Barkerville), are hard at work drifting
from their sixty-foot level under Broadwîay, the main
street of Barkerville, and expect to strike it rich this
winter.

Mr A. Dick, Inspector of Mines, has just returned from
Tumbo Island where he states the Tumbo Island Coal
Company has struck a seam of coal at a depth of 328
feet. The seam is said to be a thick one but as yet it is
not known what quality it is. It burns well and makes
gas freely, but until a shaft has been put down, its value
will not be known.

Dr. Hendryx, who is so well known in connection with
the development of the Kootnay district, was the subject
of a dastardly assault a few Sundays ago. It appears that
Dr. Hendryx, accompanied by Mrs. Hendryx, went out
of the house after dark ; Mrs. Hendryx carrying a lantern
and walking ahead, the doctor slightly behind. When a
short distance from the house, a shot was fired, evidently
at the doctor, by some one concealed in the shrubbery
near an outhouse in the vicinity of the dwelling. the shot
passing close to Mrs. Hendryx and striking the ground
near the doctor. An alarm was at once given to the men
in the mine boarding-house close by, but no trace could
be found of the miscreants. A boat was sent over to-
Ainsworth, but unfortunately the people there were not
warned ; and, although the men in the boat saw a boat
land near the Siwash lodges, the occupants escaped
to the timber before they could be recognized. So far
there is no clue as to the identity of thewould-be mur-
derers. There appear to have been two men, as two
tracks were discovered on the road' or trail the following
morning, leading away from the spot frM whence the
shots were fired.

It is announced to be the intention of the New Van
couver Coal Company to complete, as rapidly as possible,
the second shaft which they have for some time been
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engaged in sinking. As soon as they attain the required
depth, which is expected to be by Ianuary 15, they will
put on an extra force of at least 150 men, for whose ac-
commodation they contemplate putting up additional
buildings. The Nanaimo Free Press anticipates that the
Company will further reduce the price of their product
to $6, delivered in Victoria.

Mr. J. W. Jeusen, manager of the Laura Hydranlic
Mining Co., at Rock Creek, gives the following descrip-
tion of recent workings on the claims owned by bis
Company :-" Two years ago, work was starte-, and
the sawmill and hydraulic plant erected. The gold all
lies in alluvial deposits on the banks--8o to go feet high
-- on each side of the Creek. The hydraulic power is
taken from the Creek itself, and has a pressure of 85
feet fall. This throws a five-inch stream from the nozzle
of the pipe, with a force whi:h cannot be conceived
without being seen. It washes away the gravel
and rends the huge rocks from their beds with a
mighty power, which shakes the solid earth. This
stream has been digging and tearing away the banks
continuously since April 24, and the amount of pay dirt
washed into the flumes and boxes would seem incredible
were it estimated in cart loads. Despite the fact that a
vast deal of machinery and work, including 27 new boxes
and a large amount of fluming, has been put in the mine
this year, it has not only paid expenses but turned out
an overplus. This means that next year-when no more
work of this kind, to reduce the profits, will occur-a
very handsome return will be realized. Even as it is, it
is claimed that the output of gold from this claim has
been larger during the past season, than that of any
other in this Province.

Our old friend Dr. A. C. Lawson, who bas been resi-
dent in Vancouver for several months, bas gone to Cali-
fornia to fill the position of assistant Professor of
Geology in the University of California, a post which bis
abilities and knowledge will enable him to fill with suc-
cess. The hearty- good wishes of bis friends in Ottawa,
and bis more recent acquaintances on the Pacihc, fol-
low him to bis new vocation.

Local papers give very graphic descriptions of the new
works of the Hamilton Powder Company at Northfield,
in the Wellington district, Vancouver Island. The
quality of the powder turned out by this company is, as
everybody knows, first class.

A Retrogressive and Obnoxious Measure. - The
Mining Tax Adopted

In the Quebec Legislature, 29th December
IoN. MR. DUHAMEL moved the bouse into

committee on a bill amending the law regarding mines.
MR. POU PORE said : I have an amendment to pro-

pose to the bill, but before doing so I wish to call the
attention of the Government to the absurdity of the
clause respecting prospectors. That class of persons
complained of the want of security to them under the
present law, but what would they think of the bill
before them. Fancy a fee of $5 for permission to ex-
plore on fifty acres of private property. and $io on fifty
acres of public domain, which permit will only hold good
for three months. This is an extraordinary condition.
Take other countries where mining is carried on. No
such fee is imposed. On the contrary every inducement
is held out to a prospector to encourage him to go on
with bis onerous duty of making new finds. Without
such work the most important dormant resource of our
province would remain undeveloped for perhaps the next
century. The bill in its entirety is a great mistake, and
is certain to prevent foreign capital from coming in.
The tax, after all, is small, but those who are already
losing money in working mines will find it too much.
Take the case of the Moulton Hill mine's iron pyrites,
which is worked only for sulphur. In the shipment of
the products of that mine to the United States quite
recently the rate per ton realized was $5.4o, and the cost
of delivering it was $5.50, showing a loss of ten cents on
each ton. Take another instance, the Bristol iron mines.
The president of that company declared to me the other
day that they lost $i on every ton of ore sold so
far; but they expected eventually to be recoupcd. Is
it not a fact that in all countries when mining was in its
infancy, and after attempting to raise a revenue by the
imposition of a royalty or taxes, they were obliged to
abandon that system as it retarded the development of
mineral resources, and only after the business became es-
tablisbed and paying was the tax imposed. Certain
mines are alluded to as making large fortunes and should
contribute to the cost of admini.stration or state This
may be true enough, but our province is too backward in
its mineral development to attempt that system yet. If

we want to encourage capitalists to come in with their
money we must be able to show examples of paying
mines and for one mining organization that is making
money you will find ten that are not. The Commis-
sioner points out that in England in coal mines large in-
comes are received by private companies every year, and
that he wants to prevent that system here and secure that
the Government should receive that income and not
private individuals. The comparison is an unfair one
and not at all to the point. If the private companies al-
luded to in England had not invested their money to de-
velope those mines they, in all probability, would have
been undeveloped stili, and hundreds of thousands of
men would be unemployed The effect of the proposed
tax will retard the development of our mines, not, per-
haps, on account of the tax itself, which, after ail, is
small, but because of the feeling of insecurity which
it will create. The Commissioner says any predictions
in this case will be like those made in relation to addi-
tional timber dues and ground rent charged by the Gov-
ernment three years and that the present law is so
good that the lumbermen doubled their operations.
If lumbermen doubled their operations last year they
regret it now, because they cannot sell their tim-
ber, and the Commisioner will live to scratch a
grey head before he realizes the same revenue again.
In fact, I predict now that the revenue from woods
and forests next year will not be two-thirds what it was
last year, and every year it will become perceptibly less.
Our mineral resources should be left perfectly free to
develop, and when they are sufficiently advanced to bear
a tax, that will be the time to raise a revenue from them
and not before. 1, therefore, move, seconded by Mr.
Nantel:-That this House regrets that, instead of reducing
the ordinary expenses of administration to its normal
figure and thus saving over one and ahalf million dollars
since their advent to power, the Government persists in
imposing taxes upon our mines, the development of
which is yet in its infancy, thus preventing capitalists
from investing their money to assist in the development of
our vast interests, and taking away from a large class of
laborers a profitable and permanent source of employ-
ment. This House regrets also that instead of encourag-
ing the prospector to make new discoveries the Govern-
ment intends to impose new burdens upon that class of
persons, the effect of which will be to stop further pros-
pecting and the development of our mineral resources.

HON. MR. DUHAMEL said the measure was intended
to prevent speculation in public lands. Lumber mer-
chants were tated, and why not miners. The law was
not without precedent, as in many countries, even in the
United States, such taxes were levied and still the min-
ing industry flourished.

At the second sitting Mr. Duhamel continued for some
time, but said little that was new.

HON. MR. BLANCHET followed, and dwelt upon
intimate relations that existed between agriculture and
the mining industry. The mines procured work for
farmers in winter, and thus prevented emigration. So
far the mining of phosphate and asbestos were practically
the only kinds of mining that were really successful.
Last year $6oo,ooo from this source was paid out as
wages, and since it first commenced three millions had
been paid out. By imposing this tax the people might
be deprived of a source of revenue and the Government
would get nothing.

MR. LUSSIER also declared himself strongly against
the measure.

MR. ROBERTSON said: I am opposed to taxation
of particular industries or the selection of particular
branches of trade or commerce and placing taxation on
these. Every one should contribute if taxation is neces-
sary. I opposed the tax on commercial corporations on
this principle. I am particularly opposed to taxation of
those industries engaged in developing the latent
natural resources of the province. These ought
to be encouraged by every means in our power..
To develop our mining industries, which have
hardly begun yet, capital is absolutely necessary.
Foreign capital is required and should be encouraged to
seek our Province. To tax this capital would prevent
its seeking investment. To prevent capital from coming
here will have the effect of throwing thousands out of
employment and obliging our labouring population to
work for less wages or leave the country. In either case
it will bring distress and suffering on the families of our
miners. The tax proposed is unequal. To tax the net
profits of any mine might be in some respects admissible,
but to tax the gross output of a mine regardless of whether
the product costs more to produce it than it is worth
at the mines or whether there is a profit in mining, is
totally unfair and unjust, upon any fair principle of justice.
The ores of our country are mostly of a low grade.
Copper often yields only 4 or 5 per cent. to the ton. If
that is worth say $8 per ton at the mine the net profit
when manufactured is only $i per ton. A three per
cent. tax on $8 is 24 cents and on the profit when manu-
factured 24 per cent., equal to about 25 per cent. on the
net proceeds of a ton of crude ore. More valuable kinds
of ore are worth say $20 a ton at the mine. The tax on this

would be 6o cents. This ore when manufactured might
be worth $ro a ton, making a six per cent. on the net
proceef, whereas in the other case it would be 24 per cent.
There is no kind of equality in this kind of taxation. It
may be said that if mining does not pay people will
abandon it ; but mining operations are in all countries
uncertain, and it is impossible at first to know what is
underground and whether the kind of mineral sought for
may not be found in greater quantity and richness when
more developed. This encourages parties to go on
working and gives labour to the miners and support to
their families in the meant'me. The proposed tax will
stop all preliminary examination and working and
leave possibly valuable metals undiscovered, which it is
in the interest of the country to aid in developing
rather than in preventing their full development. He in-
stanced a number of large mining companies which were
shipping at a loss. They made large expenditures of
capital, employ large numbers of men, pay large amounts
in wages, but the quality of the copper is of low grade.
It is sent to the United States for smelting purposes, and
were it not for the sulphur in the ore used there to manu-
facture sulphuric acid the works must stop. He wanted
the Government to fix the tax for ten years only, so
parties would know what to expect, but they refused.
The tax may be doubled next year. He wanted to show
the Hlouse the true state of things and let the Government
take the responsibility.

MR. McSHANE made one of his usual vehement
speeches justifying the tax. Speculators were making
fortunes out of our mining lands, and could surely bear
a little miserable tax. He was glad this tax had been
imposed. Government land had been stolen In the past,
though it should have been kept for the benefit of the
people. These speculators should be made to pay a
royalty.

The amendment was lost on a division of 40 to 20, Mi.
Lovell voting for the amendment and Mr. Lussier ab-
senting on the ground that he had pcired with Mr. Bour-
bonnais. The bill was then adopted.

At six o'clock the House rose.

Annotated List of Canadian Minerals.

G. C. HOFFMAN, F. INST. CHEM., ETC.
( Continued from page 165.)

135. IRON SAND-Occurs at St. Mary's Bay, Digby
County, Province of Nova Scotia. Considerable deposits
of the same are met with at Moisie, Portneuf, Bersimis,
Mingan, and Natashquan, in Saguenay County, and at
Batiscan, in Champlain County, and elsewhere in the
Province of Quebec. It is also found on the shores and
islands of Lakes Superior, Huron, Erie, Ontario, and
many of the smaller lakes in the Province of Ontario.
Mode of occurrence, examination and analyses, T. S.
Hunt, Rep. Geol. Can., 1866-69, pp. 261-269.

136. ISERITE - Constitutes a certain portion of the
black magnetic sands met with at St. Mary's Bay,
Digby County, Province of Nova Scotia, on the north
shore and gulf of the St. Lawrence, Province of Quebec,
and on the shores and islands of Lakes Superior, Huron,
Erie, and Ontario, etc., in the Province of Ontario.

137. JAMESONITE-Is stated to occur near Frederic-
ton, New Brunswick. Prof. Bailey (of the University of
New Brunswick) informs me that should such be the
case, it would most probably be at the antimony mine in
the parish of Prince William (about twenty-five miles
from Fredericton), York County, Province of New
Brunswick.

138. JASPER-A red and purple striped, and red and
yellow striped jasper, is abundant at St. Mary's Bay
(Digby Co.), and a red variety is found on Briar Island,
in the same county, on Partridge Island (Cumberland
Co.), Long Island, and at Woodworth's Cove (King's
Co.), in the Province of Nova Scotia. A blood-red
jasper, often finely clouded, occurs near Sherbrooke
(Sherbrooke Co.), a small bed of dark green and reddish-
brown jasper, traversed by small veins of white chalce-
dony, at River Ouelle (Kamouraska Co.), and a dark-red
jasper in the township of Hull, Ottawa Co.), Province of
Quebec. This mineral also enters largely into the com-
position of the beautiful jasper conglomerate-consisting
of pebbles of red and reddish-brown jasper and smoky
quartz, thickly imbedded in a white quartzite-which
constitutes great beds on the north shore of Lake Huron,
Province of Ontario.

139. KALINITE-Is mentioned by Prof. Chapman as
occurring in considerable abundance on the exposed faces
of some high bluffs of argillaceous shale on Slate River,
a tributory of the Kaministiquia, about twelve miles west
of Fort William, Lake Superior, Province of Ontario.

i4o. KAMMERERITE-IS mentioned by Dr. Hunt as
occurring, with chromite, in serpentine in the townships
of Bolton (Brome Co.), and Melbourne (Richmond Co.),
in the Province of Quebec.

14. KAOLINITE-Is met with in masses, sometimes
half an inch thick, in fissures in a sandstone of the
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Sillery formation, just below the Chaudiere Falls (Lévis
Co). The masses have a greenish or yellowish-white
color and are composed of minute soft scales, very unctu-
ous and slightly coherent. (Anal., T. S. Hunt, Geol.
Can., 1863, 495). This mineral bas also been found in
the form of minute pearly scales of a yellowish white
color, unctuous and plastic, lining cavities in a rock in
the township of Acton (Bagot Co.), likewise in the Pro-
vince of Quebec. Anal., G. C. Hoffmann, Rep. Geol.
Can., 1874-75, p. 314.

142. KEiMESITE--Occurs, in small crystalline tufts,
with native antimony, stibnite, valentinite and senar-
monite, in veins traversing argillite in the township of
South Ham, Wolfe County, Province of Quebec.

143. LABRADORITE - Fine examples of this felspar
occur in St. Jérôme, Morin- bluish, opalescent, cleavable
-Abercrombie, and Mille Isles (Terrebonne Co.), also
at Rawdon-as a bluish-white granular homogeneous
rock-(Montcalm Co.), and Château Richer-as a pale
bluish or greenish-grey rock, with red spots--(Montmor-
ency Co.), in the Province of Quebec. Analyses, T. S.
Hunt, Geol. Can., 1863, p. 478; G. C. Hoffman, Rep.
Geol. Can., 1874-75, p. 316.

144. LA 'MONTITE - Is very abundant at Port
George, where occasionally veins of three inches thick-
ness are seen intersecting the sides of the cliff, ard is also
found at Margaretville, where it occurs, colored green by
copper, Annapolis County, Proviuce of Nova Scotia.
Anal.,-H. How, Am. Journ, Sci , 2 ser., vol. xxvi., p.
30, 1858.

145. LAZULITE--Has been found-massive, of a deep
azure-blue color, in narrow veins traversing a greyish-
white, in parts milk-white, subtranslucent quartz-three
quarters of a mile east of the mouth of the Churchill
River, district of Keewatin. Anal., G. C. Hoffman,
Rep. Geol. Can., 1878-79, p. 2 H.

146. LEAD-NATIVE-Was observed by Prof. Chap-
man to occur, in the form of thin strings, in a colorless
quartz from the vicinity of Dog Lake of the Kaministi-
quia, Thunder Bay, Lake Superior, Province of Ontario.

147. LEPIDOMELANE - Has been met with. as an
associate of arsenopyrite, in the township of Marmora,
Hastings County, Province of Ontario. (See under
Addenda.)

148. LIGNITE-Of varying composition, but for the
most part of very superior quality, of Cretaceous and
Laramie age, is found over very extensive areas through-
out the North-West Territories ; there are also extensive
Tertiary deposits, supposed to be of Miocene age.
both on the coast and interior of British Columbia, which
in many places contain lignites. For reference to
analyses, see under " Mineral coal."

149. LIMONITE--Important deposits of this mineral
are met with in Pictou and Colchester Counties, Province
of Nova Scotia. As there met with, it occurs in the
form of lustrous botryoidal or mammillary and stalatitic
masses, which exhibit a fibrous structure when broken ;
also compact and lustreless, and at other times earthy.
Analyses, B. J. Harrington and G. C. Hoffman, Rep.
Geol. Can., 1873-74, pp. 231-234.-See also notes to
"Bog Iron-Ore," " Iron-ochre."

150. LOGANITE-Occurs, in the form of short thick
oblique rhombic prisms of a clove or chocolate-brown
color) in association with serpentine, phlogopite and
apatite, in a white crystalline limestone at the Calumet
Falls, Pontiac County, Province of Quebec. Analyses,
T. S. Hunt, Geol. Can., 1863, p. 490.

151. LouISI'TE-Honeyman, with analysis, Trans. N.
S. Inst., vol. v., p. 15, 1879-82. (Needs further exami-
nation ; free silicia is very probably present-Dana,
Min., App. 3, p. 70, 1882).

152. MAGNESITE-Has, so far, only been met with in
rock masses, forming, in association with serpentine,
dolomite and steatite, beds in the townships of Sutton
and Bolton, Brome County, Province of Quebec.

153. MAGNETITE-Is found, often beautitully crystal-
lized, in veins in the Triassic trap of King's and Anna-
polis Counties, in the Province of Nova Scotia. Occurs
massive, or disseminated in crystals in dolomite and
chloritic slate (sometimes constituting fifty-six per cent.
of the mass) in the metamorphic strata of the Eastern
Townships of Sutton, Bolton, Ascot, Leeds and Orford ;
in the Laurentian, in the township of Hull, etc.,--also,
in the form of black sand (see note to iron sand), on the
north shore of the Gulf of St. Lawrence,-in the Pro-
vince of Quebec. Forms deposits, frequently of very
great extent, among the Laurentian rocks, in the Counties
of Frontenac, Hastings, Haliburton, Lanark, Leeds,
Peterborough, Renfrew, etc., and is also met with in
certain localities on Lakes Superior and Huron, Province
of Ontario. Further west, important deposits occur in
crystalline rocks, supposed to be of Carboniferous age,
in the vicinity of Gillies Bay, south side of Texada
Island, Province of British Columbia. Crystals pseudo-
morph after pyrite, E. B. Kenrick, Ann. Rep. Geol.
Can., vol. iii., p. 58 T, 1887. Mineral associations of
magnetite, B. J. Harrington, Rep. Geol. Can., 1873-74,
p. 194. Analyses, by various analysts, ib., pp. 208-211.

154. MALACHITE-Has, so far, not been met with-in
characteristic specimens, but merely as an incrustation

on copper ores or in the form of stains and small earthy
masses in copper-holding rocks. Of the numerous
localities whe:e il has bee% observed may be mentioned.
-Spanish River, where some of the quartz veins carry-
ing chalcocite are stained throughout with green
carbonate of copper; with galenite in a Iode which
crosses a long narrow island near the shore at Thunder
Cape, Lake Superior, Province of Ontario. In the form
of little fibrous masses, with sulphurets of copper, in a
drusy calcite at the Black River mine, St. Flavien, Lot-
binière County, Province of Quebec.

155. MALACOLITE (DIOPSIDE)-Large twin-crystals of
white pyroxene, associated with cinnamon-colored
garnets, are found in druses in a pale greenish pyroxene
rock in the township of Orford (Sherbrooke Co.), and
slender, pale greyish-green colored crystals, sometimes
six inches in length, occur imbedded in limestone at the
Calumet Falls (Pontiac Co.), Province of Quebec.
Crystals of pale greyish-green pyroxene-often replaced
on their acute literal edges, and occasionally several
inches in diameter-assoc;ated with crystals of dark green
pargasite, and black tourmaline, are found at the High
Falls and at the Ragged Chute in the township of Blyth-
field, Renfrew County, Province of Ontario. Analyses,
T. S. Hunt, Geol. Can., 1863, pp. 467-468.

156. MANGANITE - Is frequently found associated
with pyrolusite at Tenny Cape (Hants Co.) and elsewhere
-often crystallized on that ore. It is abundant at
Walton and Cheverie, and is met with at Douglas and
Rawdon, in Hants County, Province of Nova Scotia.
Also occurs on Amherst Island, Magdalen Islands, Pro-
vince of Quebec.

157. MARCASITE - Has been obtained, by Prof.
Chapman, from the walls of a vein holding galenite and
chalcopyrite, in the township of Neebing, a few miles
east of the Kaministiqui River, north-west shore of Lake
Superior, Province of Ontario.

158. MAREITE-Has been met with in the Triassic
trap of North Mountain, Digby County, Province of
Nova Scotia, and was also observed by Prof. Chapman
in a gneissoid boulder from Bass Lake, a few miles north
of Orillia, Simcoe County, Province of Ontario.

159. MELACONITE-Is recorded by Prof. Chapman as
occurring, but in traces only, in some of the copper de-
posits of the Eastern Townships of the Province of
Quebec.

î6o. MELANTERITE-Has been found in some heaps
of shale and slack coal at the Glace Bay coal mines, in
Cape Breton County, Province of Nova Scotia. Also
occurs, in small quantities, in many of the ores from the
mineral veins of Lake Superior, Lake Huron, and the
Hastings region, Province of Ontario.

161. MENEGHINITE-IS found, apparently in a vein-
stone of quartz and dolomite, in the vicinity of Marble
Lake, in the township of Barry, Frontenac County,
Province of On'ario. Ana, B. J. Harrington, Trans.
Roy. Soc. Can., vol. i., sec. iii., p. 79, 1882 and 1883.

162. MESOLE--Occurs, in association with mesolite,
in trap rock in the neighborhood of Port George,
Annapolis County, Province of Nova Scotia. Anal., H.
How, Ed. N. Phil. Journ., new series, vol. viii., p. 207,
1858.

163. MESOLITE-Is found at Port George, and is also
said to be very abundant in the North Mountains,
Annapolis County, Province of Nova Scotia. Analyses,
H. How, Am. Journ. Sci., 2 ser., vol. xxvi. p. 32, 1858.

164. MErEORIC IRON-A specimen of meteoric iron,
weighing 370 pounds, was found, in 1854, on the su-face
of the ground, in the township of Madoc, Hastings
County, Province of Ontario. Its shape is rudely rec-
tangular and flattened on one side. The surface is
irregularly pitted, and coated with a film of dark oxide.
The iron is malleable, and highly crystalline in texture.
A polished surface when etched by an acid exhibits the
so-called Widmannstadt's figures. It contains 6-35 per
cent. of nickel ; small amounts of the phosphide of iron
and nickel (Schreibersite) are disseminated through it,
and in making a section of it, rounded masses of mag-
netic sulphide of iron (troilite ?) were met with. Results
of its examination by Dr. T. S. Hunt, Geol. Can.,
1863, p. 508.

I65. MICACEOUS IRON-ORE--Is found in veins in the
Cobequid Hills of Londonderry (Colchester Co.): con-
stitutes an important deposit on the west side of the East
River (Pictou Co.): is met with on Salmon River, at
Melrose, Manchester, and Roman's Valley in Guys-
borough County, and at St. Peters, Richmond County,
Province of Nova Scotia. Mingled with variable
amounts of quartz and chlorite, it constitutes beds of a
schistose rock in the townships of St. Armand (Missis-
quoi Co.), Brome and Sutton (Brome Co.) ; occurs in
small beds in the township of Bristol (Pontiac Co.), and
is also met with in the townships of Templeton and Hull
(Ottawa Co.), and elsewhere in the Province of Quebec.
Forms small beds in Potsdam sandstone iii the townships
of Bastard (Leeds Co.)., and Ramsay (Lanark Co.), in
the Province of Ontario.

166. CHROMIFEROUS MICA - Is found in several
localities in the Eastern Townships of the Province of
Quebec. Minute scales of it occur in the magnesite of

Sutton (Brome Co.), and it has also been observed, in.
larger plates and imperfect crystals, in a dolomite from.
Bolton, in the same county.

167. MICROCLINE - is found in large cleav-
able masses, in association with quartz, muscovite,
albite, etc., constituting a coarse pegmati:e vein in the-
township of Villeneuve, Ottawa County, Province of
Quebec.

168. MILLERITE-Is met with in small grains and pris-
matic crystals, together with minute grains and crystals
of a bright green chromiferous garnet disseminated
through a white cleavable calcite, in a vein on the east
side of Brompton Lake, in the township of Orford (Sher-
brooke Co.), Province of Quebec.

169. MINERAL COAL - See under " Anthracite,"
"Bituminous coal," " Cannel coal," " Lignite."

Analyses, E. Hartley, Rep. Geol. Canada., 1866-69,
pp. 365-4 4 7--T. S. Hunt, ib., 1871-72, p. 98 B. J.
Harrington, ib., 1872-73, pp. 76-8I ; ib., 1873-74, p. 63;
ib., 1876-77, pp. 466-470-G. C. Hoffmann, ib., 1873-
74, pp. 90-93 and 188-191 ; ib , 1875-76, p. 423; ib.,
1879-80, pp. 8-14H.; ib., 1882-84. pp. 1-44 M. : Ann.
Rep. Geol. Can., 1885, pp. i. i M. ; ib., 1887-88, pp.
5-20 T.

170. MINERAL RESIN - Is not unfrequently. very
freely disseminated through some of the coals and lignites.
of the North-West Territory, in the form of small
flattened grains and nodules of a yellow, yellowish-brown
or brown color. The nodules do not generally speaking,
exceed a quarter of an inch in diameter, but occasionally
some of much larger denomination are met with. One
from a coal seam on the Middle Fork of the Old Man
River, Rocky Mountains (North-West Territory) was.
found to be a little over an inch and a-half in diameter,
and three quarters of an inch thick.

171. MINERAL TAR-Is often seen exuding from the
deposits of bituminous sand rock occurring along the
banks of the Athabasca River (see note to "Asphaltum "),
and in numerons places on the ground at the foot of
either bank, or on terraces lower than their summits,
this tar collects in pools, or flows in sluggish streams to-
lower levels. It also occurs at several localities on the
shores of the western part of Great Slave Lake ; at one
or two places on Peace River, and elsewhere in this part
of the North-West Territory.

172. MIRABILITE - Occurs at the Clifton gypsum
quarry, Windsor, Hants County, Province of Nova
Scotia ; and, associated with epsoômite, as an incrustation
upon the cliffs of shale at Fort St. John, Peace River,
Province of British Columbia. Anal., G. C. Hoffmann,
Rep. Geol., Can., 1875-76, p. 421.

173. MOLYBDENITE-Is somewhat widely distributed,
being found, although in most instances only in smali
quantities, in nearly all the provinces of the Dominion.
Some of the most noteworthy localities of its occurrence
are those in the Province of Quebec, as -near the mouth
of the Quetachoo River, in Manicougan Bay, on the
north shore of the Gulf of the St. Lawrence. where it
occurs disseminated in a bed of quartz six inches thick
in the form of nodules from one to three inches in dia-
meter, and in flakes which are sometimes twelve inches
broad, by one-fourth of an inch in thickness ; at Harvey
Hill in the township of Leeds (Megantic Co.), occurring
in small rounded masses of fine granular structure, in
veins of quartz and bitter-spar ; and the township of Ald-
field (Pontiac Co.), where perfect and very handsome
crystals have occasionally been found, and others, less
perfect but of considerable dimensions are met wilh.

174. MOLYBDEITE-Has been met with in the form of
an earthly yellow powder on molybdenite, in the town-
ship of Alleyn (Pontiac Co.), in the Province of Quebec,
and in the township of Ross (Renfrew Co.), in the Pro-
vince of Ontario.

175. MONAZITE-In the form of a nodular mass, was
found at the Villeneuve mica mine, in the township of
Villeneuve, Ottawa County, Province of Quebec (Ann.
Rep. Geol. Can., vol ii., p. ii T, 1886). Dr. F. A.
Genth has recently made an analysis of a specimen from
this locality, the results of which are given in Am. Journ.
Sci., 3 ser., vol. xxxviii, p. 203, 1889.

176. MORDENITE-Occurs imbedded in trap, some
two or three miles east of Morden or French Cross, in
King's County, Province of Nova Scotia. Anal., H.
How, Journ. Chem. Soc., new series, vol. ii., p. îoo,
1864.

177. MORENOSITE-Is mentioned by Dr. Hunt as
having been observed, as an efflorescence of minute acic-
ular greenish-white crystals, on an ore of nickel from the
Wallace mine, Lake Huron. Province of Ontario.

178. MUsCOvITE-Large plates and crystals of this
species occur in a vein of graphic granite on Alumette
Lake, at Montgomery's clearing, about five miles above
Pembroke, Renfrew County, Province of Ontario. It is
met with. in association with black tourmaline on Yeo's
Island in the Upper St. Maurice (Portneuf Co.), and!
abundantly, and not unfrequently, in crystals of very
large dimensions, in a coarse pegmatite vein (described
in note to "Albite "), in the township of Villeneuve-
(Ottawa Co.), Province of Quebec. A rose-colored
mica, closely resembling, if indeed not identical with,.
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the rose-colored muscovite of Goshen, Mass., has re-
cently been met with by Mr. C. W. Willimott, in the
township of Villeneuve (Ottawa Co., P. Que). It was
associated with pale green muscovite, in a matri: com.
posed of albite with a little white translucent quartz.

179. NAIL-HEAD-SPAR-Very fine specimens of nail-
head-spar are found at Tenny Cape, Hants County, in the
Province of Nova Scotia.

18o. NATROLITE - Handsome specimens of this
inineral are found at Swan Creek (Cumberland Co.),
Cape Blomidon (King's Co.), and Gate's Mountain
(Annapolis Co.), etc., in the Province of Nova Scotia.
It occurs, associated with analcite, in some of the dykes
cutting the Trenton limestone at the reservoir extension,
Montreal (Hochelaga Counîy.), Province of Quebec.
Anal., B. J. Harrington, Rep. Geol. Can., 1874-75,
p. 303.

181. NEPHELITE-IS stated, by Dr. Hunt, to occur in
white crystals, with small grains of blue sodalite, in the
nepheline syenite of Brome Mountain (Brome Co.), it
also occurs, as a constituent of a similar rock, at Mon-
treal (Hochelaga Co.), and Belœil (Rouville Co.),
Province of Quebec. See also note to " Elaeolite."

182. NEPHRITE--This mineral bas been found by Dr.
G. M. Dawson, in the valley of the lower Fraser River
(British Columbia), in the vicinity of Lytton, on the site
of an abandoned Indian village, in small water-worn
boulders, evidently derived from the beaches of the River,
some having been merely more or less broken, whilst
others had been or otherwise partly manufactured into
mplements (Can. Rec. Sci., vol. ii., p 364, 1886-87.)

* Fourth paper read before the Royal Society of Canada.

( To be continued. )

The Properties of Nickel Steel.

(Parisian Correspondence to the Ironmonger.)

The contemporaneous researches of English and
French metallurgists-notably Mr. Riley, Glasgow, and
M. Schneider, Creusot-upon the effect of nickel on
steel have had results which seem likely to profoundly
influence the future of steel-making, The extraordin-
ary qualities of ferro-nickel have been brought promin-
ently before the metallurgical world by the tests recently
undergone in the United States by the Creusot nickel-
steel armour-plates and as the outcome of that success it
appears that the manufacture of nickel steel will at once
be entered upun on an extensive scale. Now that the
existence of enormous deposits of the metal bas been
demonstrated in Canada, the only difficulty is the eco-
nomical and efficient reduction of the ores. This is
claimed to be achieved by a French metallurgist, M.
Garnier, who bas elaborated a process by which sulphur
is completely eliminated from the metal. M. Garnier
bas, it is stated, cuncluded a contract with the Canadian
nickel mine owners to erect a large smelting works, in
which this process' will be practically carried on. In
this aspect of the nickel-steel question, any information
as to the actual composition and capacity of the alloy
must be of interest. Such inlornation has just been
supplied by M. Charles Walrand, a well-known French
steel-works engineer, who clains priority over M.
Schneider for the idea of applying nickel to the consti-
tution of armour-plates. The composition of M.
Schneider's plates, as well as the special operations of
tempering and annealing which are employed in their
manufacture are, of course, a trade secret. But M. Wal-
rand gives the composition of the material with which
experiments were made, so far back as 1885, at the
works of the Société des Forges de Montataire. These
experiments were made with the idea that ferro-nickel
might be used as a substitute for copper and "white
metal " in nearly all its applications ; and it was as the
result of the information therein obtained that the em-
ployment of nickel-steel in armour-plates, ordnance, &c.,
was suggested to the directors of the Ferro-nickel Com-
pany and the Creusot Works. The composition of the
alloys from which specimens were rolled and tested at
the Montataire Works was: carbon, *15 and -05 per
cent.; phosphorus, -o2 and '04; sulphur and silicon,
traces ; manganese, '5o and -o4; nickel, 25'00 ; and
iron, 74-oo. From this metal results were obtained in
the testing-machine which were quite foreign to the
vievs up to then entertained upon the characteristics of
steel. In round pieces of 6 inches, turned to 43/ inches,
a resistance of 197 lbs. and an elongation of 19 per cent.
were obtained before tempering, while the results ob-
tained after tempering were : resistance, 179 lbs.; elon-
gation, 29-5 per cent. In flat pieces of 17 cm. by 6 cm.
the resistance for both the tempered and non-tempered
metal was less, but the elongation was 40 and 33 per
cent. respectively. With round pieces of roY2 inches,
turned to 4r inches, not tempèred at all, the resistance
was 196 lbs., and the elongation 43-5 per cent. Other
rôund specimens of 4< inche, which were tested with-
out being turned, showed resistance of 152 lhs. and 16o

lbs., and elongation of 37 and 40 per cent. M. Wal-
rand does hot attempt to deprive M. Schneider of the
merit of having pursued his own researches independ-
ently of those conducted by the Montataire Company.
The main interest of his statement lies in the evidence
which it gives of the peculiar properties of steel and
nickel when combned in the proportions given above.

Mining Under the Sea in the North of England.-
On the 23rd ult., in the presence of many directors and
shareholders of the Hodbarrow Mining Company, the
final and memorial block of a sea barrier was laid on the
northern shore of the Duddon estuary, in the county of
Cumberland, at a point where during the last twenty
years an important mine, producing a large quantity of
rich red hoematite iron, has been worked. This mine is
owned by the company, who are the proprietors of the
land, the mineral rights being leased to them by the Earl
of Lonsdale. The ore having heen won as close to the
sea margin as it has been possible to work without
letting down the surface of the land and admitting
the influx of the sea, thereby drowning the mine,
the company have recently obtained a fresh lease
from Lord Lonsdale, u.dertaking to construct a
barrier to keep back the sea along that portion of the
estuary in front of the mine, in order that they might win
the ore from underneath some twenty-six acres of the sea
bed. To eflect this object a massive and substantial sea
barrier has now been constructed. Thiq great sea bar-
rier is just two-thirds of a mile in kngth, and for about
one-half of this length is fully 50 feet in heigbt from the
bottom of the foundatin to the top of the parapet. The
engineer of the work is Sir John Coode, and the con-
tractors are the well-known firm of Messrs. Lucas and
Aird. There is every reason to believe that the antici-
pation of the directors and shareholders of being able to
contine the working of the iron ore over a further period
of twenty-five years may be realized, thus giving employ-
ment during that time to about 1,500 men.

A Model Coal Shaft.- The new Standard shaft of
the H. C. Frick Coke Con;pany, which was visited by
the members of the American Institute of Mining Engi-
neers and their foreign guests, was huilt four years ago
by Robert Ramsay, the present superintendent, and is
considered the finest of its kind in the world. From its
neat arches at the coal bottom to the self-acting tipple,
more than 3orfeet above, and from the five big batteries
of boilers to the immense direct-acting engine there is an
air solidity and strength about the whole thing that
speaks louder than mere words about the ability of the
designer and builder. In April last a test run was made
at this shaft and the result was the breaking of the
world's coal hoisting record that had been made sonie
time before by the famous Nottingham shaft, nearWilkes-
barre. This now famous hoist at the Standard began at
6 o'clock in the morning, and in eight and a half bours'
actual running time 1,259 sixty-bushel waggons, or over
3,021 tons, were hoisted. These, more than 75,000
bushels, when turned into coke, would load 120 cars, al-
lowing seventeen tons to the car. Throughout the entire
mine the working of the men is systematized to the
minutest degree, and eveuy precaution is taken for the
safety of the toilers. That Mr. Ramsay's efforts to have
a safe mine have met with success is proved by the very
small number of accidents that have occurred in it. The
immensity of the work and its completeness of detail
brought forth words of highest praise from the visiting
party.

GfoId MilingSupplies@"
TIe principal depot in Nova Scotia, carrying thie most

complete assortment of first class goods, is

H. H. Fuller & Co's,
41 to 45 Upper WatOr St., Halifax, N.S.

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

H. H. FULLER & CO.,
Hal ifax, NS.

$6000.00 a year la being made by John I.
Goodwln,Troy,N.Y.,at work for us. Iteader,
you may not make as mnuch, but we can
tecli you quickly how to earn from $5 to
IFli a day alt the start, sud toure is you go

. oth sexes, all ages. In any part of

r he work. Ail la uem. (in-t t sy lSI lIi for
me.yu can comntirîe at homte, gir-

.r worker. We sttart you, funilshi
eP eïyle ASI 0ilELY leam
PAif UARtS PB. Addre«a a once,
STINSON & 0., FORTLAND, MAINE.

rapidly and honorably, by those of
either sex, oung or old, and In their

localities,wherever they live. AnyMONE00necao do the work. Easy to lest,,.we ihrnish everything. We etart you. No k. youea
your #pare moments, or aIl your time to the work. Thisl s an
entirely new leadand brings wonderful auccess to every worker.
Beginnera are earning fronm$2to 0 per week and upward,
ad more after a little expeence. We can furnish you th en-

foysent su d tech youFEE. N spaceto ex hla hon. Full
fortmation PFILM TIMIIE & Co.,AUGSTA, RINE.IOoA YEMA Et. 1 underiake to hrieffy.

teach any fairly intelligent person of either3 neA, w ho cRo read and write, and who
fier Instruction,1wii work indues ioualy,

Yer ihelr own localiiswhercver they live.I wlI al so zrniah
the situation oremploymentat which you can earn thatamount.
No money for me unless successful as above. Easily and quickly
hearned. I destire but one worker fronm each district or county.I
have already taught and provided with employment a large
number, who are making over $3000 a yeareach. ilts NEW
and SOLE 19. Full particulars F REE. Addressat once,
E. O ALLEN, ox 420, Auguasta, Maligne.

Snug lit tle fortîanes have beenmadeat
work for t, by Amta Page, Austin,

exag l.. lionn, Toledo, Oho.
See cut. Oilhro nre doingaswell. Why
nttyou?so,e earnover$500.00a
tnoth. Y ou on do lthe work sud lIve

at homle, u hrever you are. Even be-
inners are easily earning from Si to
10aday.Aillages. Weshow youhow

and start you. cai nwork in spare tima
or all the time. lig money or work-ecs. Failure unkuowu among thent.
NEW ad wotulenrfte. Partcul rs free.

. Hallett rCo.,BoxS Potland,M aiste

Sudbury Nickel Deposits
The January issue of the Canadian Mining Review will contain

verbatim the report by COMMANDER WM. M. FOLGER and LIEUTENANT

H. H. BUCKINGHAM to the Hon. B. F. TRACEY, Secretary to the United

States Navy, Washington, on the Sudbury Mines and Nickel Deposits.

Parties desiring extra copies of this special number must order them

in advance. Price per copy, 15 cents.
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E0.1 . SPOTSWOOD, C.E.,
Mining Engineer,

KINGSTON, ONTARIO, CAN

Mines anid Mineral Properties Examined
and Reported Ôn or Negotiated.

Explorations and Exploitations Conducted.

SFECI.ALTIHSP:

IRON, NICKEL AND PHOSPHATE.

Money Orders.

M ONEY RDERS may be obtained at any
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 Switz-

erland, Portugal, Sweden, Norway, Denmark, the

Netherlands, India, Japan, the Australian Col-

onies, and other countries and British Colonie£

generally.

On Money Orders payable within Canad t' e

commission is as follows:
If not exceeding $4..................2c.
Over $4, not exceeding $xo..........5c.

ro, 20 ... oc.

20, s40.... ...... . 2 c.

40,$0. ......... 5c
60, 80o...........40c.

Ro,10o.. .. .......4soc.
'So, "' " oo..-...5oc.

On Money Orders payable abroad the commis

sion is :
t not exceeding $1o.................loc

Over $o, fnot exceeding $2o..........2oc
20, . c 30•••....30C

30, " 40..........40C

40 " 50..........5oc.

For further information see OFFICIAL PosTAI

GUIDE.

Poet Office Department, Ottawa.
îst November 188.

North-West Mounted Police.

RECRUITS.

APPLICANTS must be between the ages of
Twenty-two and Forty, active, able-bodied

men of thoroughly sound constitution, and must
produce certificates of exemplary character and
sobriety.

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

The minimum height is 5 feet 8 inches, the
minimum chest measurement 35 inches, and the
maximum weight 175 pounds.

The term of engagement is five years.
The rates of pay are as follows:-

Staff-Sergeants ........... o$1.o to $.5c per day
Other Non-Com. Officers.. 85c. to 1.oo "

Service Good con-
pay. duct pay.

ist year's service, Soc. -
nd " o50 sc.
rd 50 10

4 th 50 15
5 th "o 50 20

Total.
Soc. per da)
55 "

6e "

65 
7o "e

Extra psy b allo*ed to a limited number of
blacksmitis, carpenters and other artizans.

Members of the force are supplied with free ra-
tions, a free kit on joining and periodical imasses
during the term of servce.

Applicants may beengaged at the Immigration
, Winnipeg, Manitoba; or at the Hand

quarters of the Force, Regina, N.WT.

1stanldard- Povder-Comfpaniy

MANUFACTURERS OF ALL KINDS OF

CANADA ATL~ANTIC
RAILWAY.

7HE SHORTEST PASSENGER ROUTE RETWEER

Ottawa & Montreal
AND ALL POINTS EAS7 & SOU? H.

Thse only road in Canada running trains lighted with electricit>
a heaed by steam from te engine. LuxurioustBuffet Pullman
Palace Cars on ail trains between Ottawa and MontraI. Only line
running tbrough Sleeping Car-, between

Orén-, 1IosTQe *Z# HMNW'FO#EX PLO S IVES And all New England and New York points.
-- FOR-

-AND-

RAILROAD WOIBE.
ADDRESS-

W. H. HARRISON,
MANAGER,

BROCKVILLE, ONT.

LEDOUX & COMPANY,
10CEDARST, NEW YORK,

Engineers, Metallurgists &
ssiyers.

lublie Ore Sampling & Storage Works

All the principal buyers of furnace materials in the
world purchase and pay cash against our certificates o
assay, through New York banks.

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

Consignments received and sold to highest bidder.
Send for circulai giving full particulars.

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

Baggage checked to all points and passed by Customs in traniit.

For Tickets, Time Tables and information apply to nearest agen
or to S. EBBS, City Passenger Agent,

GEO. H. PHILLIPS, Gen. Agent, 24 Sparks St., OTTAWA.
VALLEYFIELD..

A. E. CAIRNS, General Agent,
136 St. Jcmes St., MON'I REAL

Or at 26o Washington St., Boston, and

317 Broadway, New York.

E. J. CHAMBERLAIN,
General Manager,

General Offices,

C. J. SMITH,
General Passenger Agent

Ottawa.

Charles M. Rolker,
- LESSEE, -IXeW YorktOre Mlling $Te ti
WORKS.

ifice, - - i8 Broadway, New York.

Cable Address:-PHAPTRY, New York.

HARRIS & CAMPBELL Consulting Mining Engineer.

Latest Designs in Drawingroorn, Diningroom
and Bedroom

IF UT R JS1.T i T UR~ED
--

With improved Steam Machinery our facilities fo
manufacturing Cabinet Goods are complete. Our up
holstery Department is well etocked with latest imported
patterns.

Corner QUEEN& O'CONNORSts.
OTTAWA.

canadienne d'otude Minieres
CAPITAL, - - $100,000

Assaying, Prospecting and Mining.

HEAD OFFICE, - - - 40 St. FRANCOIS XAVIER ST
P. 0. Box 1625, MONTREAL.

Office In Paris (France) 12 Place Vendome.
DIRECTORATE:

M. ScHwOB, Vice-Consul of France,...................Presiden
JOHN S. HALL Q.C., M.P.P., .................. ice-P resident.
C. A. DettAs, Judge of Sessions
C. H. A. GRANT,.• . dn.
C. DuQuET, Alderman, Quebec,>..........
G. WERNER.......................Serary and Tr«asurer.
L. DE LA VALLEE PoUsSIN,I.C.P. .. CultingENg r.
oHN D. FRosSARD, M.E.......w.
0H1N S. HALL, Q.C., M.P.P., Adecat, LegalAdviser of ts E.

Examinations made and reports rendered of mines and
mining property, metallurgical works and processes.

Ores can be practically tested by any known process
and the necessary plan of reduction determined. Works
are complete in every respect for practical testing of

Gold, Sdlver and Concentrating Ores and Tailings.
ANALYSIS of ores and furnace products, etc.

BEL TELEPHONE00,
OF CANADA.

ANDREW ROBERTSON,..-.-.. ....-.. •PRSIDENT

C. F. SISE, - - - - - - - - - - - - VICE-PRESIDENT

C. P. SCLATER, - -. - - - - - SECRETARY-TREASUREU

HfAD OFFICE, - MONTRE AL.

H. C. BAKER, - - - - - Manager Ontario Departmeni
HAMILTON.

This Company will seil its instruments at prices ranging from
$îo to $2s per set. These instruments are under the protection
of the Company'a patents, and purchasers are therefore entirely
fr-ee fom risk of litigation.

This Company will arrange to connect places not having
telegraphic facilities with the nearest telegraph office, or it wi
build private lines for firms or individuals, connecting their places
of business or residences. It is also prepared to manufacture all
kinds of electrical apparatus.

Full particulars can be obtained the at Company's offices as
above, or at St. John, N.B., Halfax, N.S., Winnipeg, Man.,
VitcoriaoB.C.
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PROVINCE OF NOVA SCOTIA.

Leaesfor Mines 0f1 O1d, Slver, Col,irone CDD»eri Lead9 Tin
PRECIOUS STONES.

Titles given direct from the Crown, Royalties & Rentals moderate

GOLD AND SILVER.
Under the provisions of chap. 7, Revised Statutes, of Mines afd Minerals

Licenses are issued for prospecting Gold and Silver for a term of six months, which
can be extended by renewal for another six months. Mines of Gold and Silver are
aid 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 cents per area, for every area in

addition in same application 25 cents. Cost of renewal one half the original fees.
Leases of any number of areas are granted for a term of 21 years at $2. 00 per area.
These leases are forfeitable if not worked, but advantage can be taken of a recent
Act by which on payment of 50 cents annually for each area contained in the
ease it becomes non-forfeitable if the labor be not performed.

Licenses are issued to owners of quartz crushing mille who are required to pay
Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold

valued at $19.00 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 o

application according to priority. If a person discovers Gold in any part of the

Province he may stake out the boundaries of the ares he desires to obtain, and t hi
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 GOLD AND SILVER.
Licenses to search for twelve months are issued, at a cost of twenty dollars, for

Minerals other than Gold and Silver, out of which one square mile eau be selected
for mining under lease. These leases are for four renewable terme of twenty years
each. The cost for the first year is fifty dollars, and an anmual rental of thirty
dollars secures each lease from lhability to forfeiture for non-working.

Al rentals are refunded if afterwards the areas are worked and pay royalties.
Al titles, transfere, etc., of minerals are registered by the Mines Department free of
charge, and provision ie made for lessees aud licensees whereby they eau 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
iret lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Scotia

grants its minerals have introduced many outside capitalists who have always stated

that the Mining Laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are :-Copper, four cents on every unit;
Lead, two cents upon every unit; Iron, five cents on every ton; Tin and Preciona

Stones, five per cent. ; Coal, 7j 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 investor.

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

THE HON. C. E. CHURCH
Commissioner Public Works and Mines,

NOVA SCOTIA.
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I NTERCOLON IAL RAILWAY

The direct route between the West and all points on the Lower St. Lawrence and Baie des
Chaleur, Province of Quebec; also for New Brunswick, Nova Scotia, Prince Edward and
Cape Breton Islands, Newfoundland and St. Pierre.

XPRESS TRAINS leave Montreal and Halifax daily (Sunday excepted) and run through without change between these points in

e Through Express Train cars of the Intercolonial Railway are brilliantly lighted by eletricity and heated by steam from
the locomotive, thus greatly increasing the comfort and safety of travellers.

New and Elegant Buffet S ePn gand Day Cars are run on all through Express Trains.
CANADIAN EUROPEAN MAIL AND PAS ENGER 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 ntended for the European market.

Tickets may be obtained and all information about the route, also Freight and Passenger rates, on application to
G.W. ROBINSON, E. KING,

Eastern Freight and Passenger Agent, Ticket Agent,
r364 St. James St., MONTREAL. 27parks Street, OTTAWA.

Railway Offices, Moncton, N.B , r4 th November, 1889. D. POTTINGE, Chief Superintendent.

-OF THE-

PHOSPHATE RECION
-OF-

OTTAWA COUNTY, QUE.

PRICE, TWO DOLLARS.

On sale only at the offices of

THE CANADIAN MINING REVIEW
OTTAWA.

DomininOd Ong MiEErisPOt.A.tanOF8
Dominion Lands Containi*ng Minerals other than Coal, 1890

T HESE REGULATION8 shall be applicable to all Dominion Lands containinggold, silver cinnabar, lead, tin, copper, petroleum, iron or other minerai
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
Begulations a mining location for the same but no mining location or minng
claim shall be granted until the discovery of the vein, Iode or deposit of minerai
or metal within the limits of the location or claim.

QUARTZ MINING,

A location for mining, except for iron or petroleum, on veins, Iodes or ledges
of quartz or other rock inplace, 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 naving discovered a minerai deposit may obtain a mininz location
therefor, in the manner set forth In the Regulations which provides for the char-
acter 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
Regulations, the claimant shail 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 describ-
Ing, as nearly as may be, the locality and dimensions of the claim marked out by
him as aforesaid; and shall, along with such declaration, pay to the said agent an
entry fe of FIVE DOLLARS. The agent's receipt for such tee will be the claim-,
ant's authority to enter into possession of the location applied for.

At any time before the expiration of FIVE years from the date ot his obtain-
ing the agent's receipt it shali be open to the claimant to purchase the location
on filing with the local agent proof that he shas expended not less than FIVE
HUNDRED DOLLARS in actual mining operations on the same; but the clalm-
ant is required, before the expiration of each of the five years, to prove that he
has performed not less than ONE RUNDRED DOLLARS' worth of labor 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 fee of FIVE
DOLLARS.

The price to be paid for a mining location shall be at the rate of FIVE
DOLLARb PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the
survey of the same.

Nu more tnadt one mining location shall be granted to any individual claimant
upon the same lede ór vein.

IRON AND PETROLEUM.

The Minister of the Interior may grant a location for the mining of iron or
petroleum, not exceeding 160 acres in area which shall be bounded by north and
south and eat and west lines astronomically, and its breadth shall equal it ha
length. Provided that should any person making au application purporting to be

for the purpose of mining iron or petroleum thus obtain, whether in good faith
or fradulently, possession of a valuable mineral deposit other tban iron or
petroleum, hie right in such deposit shall be restricted to the area prescribed by
the Regulations for ether minerals, and the rest of the location shall revert to
the Crown for such disposition as the Minister may direct.

The regulationd also provide for the manner in which stone quarries may be
acquired.

PLACER MINING.

The Regulations laid down in respect to quarts mining shall be applicable te
placer mining as far as they relate to entries, entry fees, assignments, marking ot
localities, agente' receipts, and generally where they can be applied.

The natureland ise of placer mining claims are provided for in the Regula-
tions, includiog bar, dry. ben::h creek or bill diggings, and the MHORTS AND DUTIES
or miaa are fully set forth.

The Regulations apply also to

BsD-Rocx FIUXs, DRAINAGE oF MINEs AND DIToHES.

The GENlAL PaovisIous of the Regulations include the Interpretation ot
expressions used therein ; how disputes dliali be heard and adjudicated upon; under
what circumstances miners shall be entitled to absent themselves from theiz
locations or diggings, etc., etc.

Tua SOMEDULE O FMINING REGULATIONS

Contains the torms to be observed in the drawing up of all documents such as:-
" Application and affidavit of discoverer of quarts mine." "9Receipt for fee paid
by applicant for mining location." "Receipt for fee on extension of time foi pur.
chase of a mining location." "Patent of a mining location." 'Certificate of the
assignment of a mining location." 'Application for grant for placer mining and
affidavit of applicant." ' Grant for placer mining." "Certificate of the assignment
of a placer mining claim.'' "Grant to a bed rock fiume company." "Grant for
4rainage." "Grant of right to divert water and construct ditches."

Since the publication, in 1884, of the Mining Regulations to govern the dis.
posal of Dominian Mineral Lande the same have been carefully and thoroughly
revised with a view to ensure ample protection to the public Intereste, and at the
same time to encourage the prospector and miner in order that the mineral re-
sources may be made valuable by developnent.

CorIns O TI REBULATIONS MTA E OBTAINED UPON APPLICATION To TE
DEPARTrET Or TUB INTERIOR.

Deputy Miniterf the InMenior

MID *t "1*11**ÎL »M
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'SPECIAL*STEAM PUMP.

Steam Pumps of the best andi latest designe' for mininu inurnposée Pnilçw WAeinaW, ~4-
Supply, ée.- and Gerieral Water '
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ROCK DRILL COMP'Y
or CxwAr>k

0or

Rock Drills,
Air Compressors,

Stearm > Horse Power Hoists,
BOILERS,

GENERAL.MINING

Quarrying Machinery

Contractors' Plant.
-- ALso

Drill Steel, Wire Rope,

Derrick Castings,

Steam g Air Hose & Couplings,

Iron Piping, Fittings,

ALL KINDS OF SUPPLIES
-FOR-

Miners & Contractors' Work

For Estimates, Catalogues and information addre.sa

Ingersoll Rock Drill Co. of Canada

204 St. James St., or P.O. Box 1942, Montreal.
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