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/} THE INGERSOLL ROGK DRILL GOMPANY'S HDVEHTISEIIIEHT

3= ON BACK COVER. -
- SPECIAT, <=

The Canadian Rand Drill C‘o

SHERBROOKH, QU HE.

ORGANIZED FOR

The production of a better class of Rock Working Machnery tha.n hag
been heretofore made in Canada.

- SEE PAGE ARO.THoF
HAMILTON POWDER MILLER BROS & TOMS, LICENSES

_ MANUFACTURERS OF o
COMPANY ~ STEAM ROCK DRILLS, |[PROSPECT OR WORK
Manufacture Mining, Blasting, Military '

GUNPOWDER sorsne wanes, | MINERALS

, ,meng and Contract/js Plant, Lands and Reservations
Dynamite, Dualin,

etc. etc. COVERING NEARLY
AND THE NEW

A Quarter of a Million Acres
ECLIPSE MINING POWDER.

’

In Eastern Ontario, and prmc:pally
within the belts containing

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

Plumbago, Miea, Marbles,
Building Stone,

And other valuable Minerals, are
issued by

THE CANADA co0‘y.
OFFICE: _ PARK, BROTHER & Co.,

For list of lands and terms apply to the
103 ST. FRANCOIS XAVIER STREET (LIMITED] Companys Mining Inspectors

MONTREAL. BLACK DlAMOND STEEL, H. T. STRICKLAND,

Peterborough, Ont.,

The Best for Mining and General Purposes, For lands in the County of Hastings
and Westward ; and

Large and well - assorted Sto k.
g ¢t - ausorted ¢ ANDREW BELL, -P.LS.,

** pointa in “SZ*.IL'Z.‘;““ 377 St. Paul Street, Montreal Almonte, Ont,

For lands East of the County o/ Ha.rtmgs

Branch Offiees and Magaziues

BACON'S REVERSIBLE AND FRICTION

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

| Complete Hoisting and Mining Plants

A SPECILALTY.

g COPELAND & BACON,
o R » Libe s New York.
B JENCKES MACHINE CO 83 Liberty Street, New Yor

Sherbrooke, Que. oy Manufacturers for the Dominion of Canada.
References—G. H. Nicholls & Co., Capelton ; Bells Asbsstos Co., Thetford Mines ; Alrencan Asbestos Co., Black Lake ; United Asbestos Co,, Black Lake;
Dominion Phosphate Co., Montreal.

Iron, Phosphate, Gold, Galena,.

Hoisting Engmes

4



' THE CANADIAN MINING AND MECHANICAL REVIEW.

enberthy Automatic Injeetor

A Simple, Reliable and Durable

Aﬁtoma.tic Restarting Boiler Feeder.

Adopted by sueh well-known Engine Manufacturers a5 =
SAWYER, Massey & Co., Hamilton; JonN ABEL, Toronto; {iililis
Hacearr Bros, Brantford; Joun Dory ENGINE
Co., Toronto: WATEROUS BNGINE WoRKsS Co.,
Brantford, and others.

We g'uara.ntee them to work as follows:

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

FOR SALE IN ALL LARGE CITIES IN CANADA.

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

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

" GALVANIZED GUY ROPES,
BRIDGE CABLES, INSULATED WIRE,
HAWSER ROPES, FOR MINES, ELEVATORS, INGLINES, ETC.

JOHN A. ROEBLING'S SONS CO.,

117 & 119 LIBERTY STREET NEW YORK.

e T WIRE OF ALL KINDS,
0.

Lidgerwood Mfg. Co.

96 LIBERTY STREET, NEW YORK.

, 34 & 36 WEST MONROE ST., CHICAGO, 197 TO 203 CONGRESS ST., BOSTON,
{ | TO 7 N. FIRST STREET, PORTLAND, OREGON.

Every Description for Mines, Tunnel Work, Contractors,
and General Hoisting Purposes.

FOR MINING PURPOSES A SPECIALTY.

Over 7,000 Engines in Use!

300 STYLES
and SIZES,

Send for
CATALOGUE.

-

Friction Drum Por table Hoisting Engine

Largest Manufacturers in the United States of Hoisting Machinery of .

LRy



THE CANADIAN MINING AND MECHANICAL REVIEW.

RAILROAD

SWITCH ROPES

Wrecking Ropes.

s a- . SIGNAL \
Hoisting, Mining, Inclines, STRAND V

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

LINES.
Send for Catalogue. ALSO
P. 0. BOX 1842, Lang’s Patent Wire Rope for Transmission and Co Uiery purpos

AUST EN BROS
RAILWAY, COLLIERY & GOLD MINERS SUPPLIES.

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

E&ALL GOODS AT MANUFACTURERS’ PRICES.

MACDONALD & CO,, LIMITED.

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

Call or Write us for Prices. HATITFAX, K IN.S.

[ (MATHESU Ne @ Trupo Foundey and Machine Co.

Engineers and Founders,

OUR SPECIALTIES

(rold Mining Machinery

Of every kind, with latest Western
Improvements.

ROTARY SAW MILLS AR,

In Latest Styles.

ALSO MANUFACTURERS OF
BOILERS AND ENGINES, ¢[HH o
Iron, Bridges, Stoves, |

THE BEST P S For % 1 SHIP, MILL & GENERAL

(0LD MINING MACHINEHY o L 8 o8

D. McDONALD, S. R. TUPPER,
Manager. Supt. Secy. and Treas.

Duncan 8. MacIntyre, Hardware and Metal Broker,

RAILWAY, QUARRYMEN’S AND CONTRACTORS’ SUPPLIES,
164 ST. JAMES STREET, MONTREAL.
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g HE A'V'Y 'WIRE CLOTE BIDDLES or A::.::.; D:ESCBIIONS

ALWAYS IN 8TOCK
BRASS, lR()N AND STEEL. <X TFOR MINING FPURIPOSEMS.

f THE MAJOR MANFG. CO.

28 & 25 COTH STRERET, MONTREAT.
Sem@ Specifications and get Quotations.

e— — . e m—

p—

ALL KINDS OF

RUBBER GOODS for MINING PURPOSES|

MANUFPACTURED BY

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

, OFFICE 43 YONGE ST TORONTO. FACTORIES AT PARKDALE.
t Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering. Rubber Clothing & Bools.

M. C. BULLOCK MANFG. GO.

CHICAGO, U S. A

Lane’s Patent - Bullook's Diamand Rock Boring Drll
- Band Friction HﬂISTS . g
FOR ANY SERVICE. ' PROSPECTING AND DEVELOPING
ECONOMICAL, MINERAL LANDS,
: Holes bored at any angle, and solid cores
SAFE, (or specimens) removed from all
AND . ; strata penetrated.
= = RELIABLE. | Hand and H‘l)orts;ae.l Eower Drills bflor prospectiny .
in ities inaccessible to
WIRE ROPE HAULAGE OF CARS. EXPLORINGC HOISTS. Steam Drills.
- Corliss and Side Valve Engines, PowerfDnlls (; 5 styles) adapted for bormg
: ' rom surface or underground to : :
Al » ;
GENERAL MINING MACHINERY.  depths varying from Braeo” Hand Pomer Drl
& SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES. 100 TO 3,000 FEET. Capacity . 400 feet, 1 3-47, hole 13-16"

Gates Rock and Ore Breaker.

CAPACITY IN TONS OF 2,000 POUNDS.

Size 0— 2 to 4 tons per hour.

Snze 4— 15 to 30 tons per hour.
“ g 4to 8 « « . “« 5— 25 to 40 « «“
“ 2—6torz «  « “ 6— 30 to 6o “
‘“ 3—10 to.20 é “ 97— 40to 75 u I
’ “ 8—100 to 150 ¢ “
Passing 2% in. ring, according to character and hardness of material,
GREAT SAVING IN POWER. ADJUSTABLE TO ANY DEGREE OF FINENESS.

The prin Cgle involved in this Breaker is acknowledged to be the a%r

Breaking Ma mery The Gates Breaker has made more railroad b
Breakers combined

Universa.lly Adopted by Mining Companies.
8F Will furnish a thousand references Jrom Contractors,

eatest success ever introduced into Stone
last and road metal than all other kmds of

Many Hundreds used by Railway Companies

Street .Su[)ennlendent:, Mines, Cement Manufadurers, elc., etc. "By

-3 ALSO MANUFACTURED BY
WATEROUS ENGINE 'WORKS CO. (Limited.)
Address, for CATALOGUE, ‘
Or GATES IRON WORKS, 50 P. South Clinton Street, Chicago, U.S.A. Brantford, Ont., Canada.
Branch Offices—44 Dey 8t., New York City ; 73a Queen Victoria St., London, Eng.

i< ENGINES

w5~ Hoisting Plants, Gold Mining and Mill Machinery.

Z~A W Howell & Co.

=z 'W'RI'I'E FOR PRICHEHS. HALIFAX N S
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’

,7 DOBBIE 2N MANUFAiIiRERS OF
&
STEWART

HORSE POWER

= HOISTING MACHINES

—FOR—
- i n e , ; o A ‘Ore and Coal Mining ; also for
4 R N S A | v Rallroad Contractors and ~
THOROLD, ONT. L R R . Quarrymen.

L
-

P, JTFTREY (0AL NINING HACHINES

Cha,in Bel tin OPERATED BY ELECTRICITY AND AIR POWER.
For Elevators, Conveyors for ha:%‘ing Coa‘l Dri]']'S’ MOtor Ca‘rs’ tC" Etc‘

Coal, Chutes, Tipples, &c. =
COATL SCREEINS RGN

MINES EXAMINED AND ESTIMATES MADE. Send for Catalogue. - s 2

P

THE JEFFREY MANUFACTURING MPANY

218 East 1st Ave., Columbus, 0.  Chicago Branch, 4 8 South Ganal St.

MINING AND MILL MACHINERY.

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

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

(] THE MONARCH ECONOMIC BOILER

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

’

MANUFACTURERS OF AND AGENTS FOR

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

s~ A ROBB & SONS.

CARRIER, LAINE & OO.

FOUNDERS, MACHINISTS AND BOILER MAKERS,
LEVIS QUBHE.

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

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

Some of the ad g ed with hand labour are :—It greatly reduces the wages cost. Does work in one-fourth the time. Leaves much flrmer roof.
Economises use of timber. Renders ewplosi un Y. Ventilates its own head while tunnelling.
These machines are now working at a number of collieries in England, Scotland and the Colonies; in the United States,and in Several Continental countries.

Full particulars with prices and copies of testismonials, on application. :

STANLEY BROS., Colliery and Engineering 'Works, Nunecaton, Eng.

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

TOOLS, MACHINERY & MINING SUPPLIES.

-~

) o
~ = ~ ﬁ’f | .8 o) -g o ]
- - T B -2 - - B
= n Ay > c3 R | O ~ 2

RICE LEWIS & SON, ITD.
TENMESERSSE™™ . . . . TORONTO

TELE “NAROD.”

- Self-contained combined Roller and Attrition Mill : Capable, durable, delivers uniform
product. Fineness regulated by size mesh of screen employed. Complete preservation of
granulation. No bolting or tailings. No regrinding. No slime.

For pulverizing all kinds of rocks, ores, quartz, phosphates, cements, marble, plaster,
ete. Is particularly designed for the reduction of low grade gold and silver ores.

Weight of mill complete, 5,000 pounds.
‘ Extract of letter from C. E. Borden, Supt. Navassa Guano Co., Wilmington, N.C., Feb.
27th, 1891 :

‘ Mill takes very little power, not more than 20 horse. Product is of uniform qual%tz
g and quantity. Capacity, over 4 tons phosphate rock per hour, actual weight of which
g per cent, 60 mesh fine. Mill shows scarcely any wear.’

AMERICAN ORE MACHINERY COMPANY,

Narod"” Pulverizer. No. 1 Broadway, New York, U.S. A,

is a new Non-Conducting material, made into sections to fit any size of pipe, and into rolls and
F I R E sheets for large surfaces. It is a flexible felt-like fabric, made of pure Ashbestos. It has
been demonstrated by the United States Navy and others to be superior to hair felt as a non-

conductor, and is indestructible by heat. Covering your Steam or Hot Air Pipes will save from 10 to 40 per cent. in
fuel and give dry steam at long distances.

SOLE MANUFACTURERS :

The Chalmers - Spence Co.

Largest Consumers of Asbestos in the world. Office, 59 & 61 Liberty Street, N.Y.
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FOR CONVEYING

INK
BELTING | e

In Bulk or Package,
- As positive as GEARING, as
pliable as BELTING.

ENDLESS APRON
CONVEYOR.

Endless
Pan

Conveyor
For Coal,
Ore, &c.

Abrons for
Coal,
Pukers, &c.

Conveyor.
SEND FOR ESTIMATES, STATING WORK TO BE DONE.

Waterous Engine Works Co.,

BRANTFORD, CANADA.

Dynamo Electric Machines

AND LAMPS.

“STHEZ

BALL ELECTRIC LicHT C2 4

MANUFACTURERS OF

70 PEARL STREET.

FTORONTO

ARC AND INCANDESCENT

FOR MINING PURPOSES.

Diamonds,‘JeweIIery, Watches & Silverware

_—Aamm
ROSENTHAL’S
Goldsmith’s Hall, 87 Sparks St.,

. OTTAWA.

Blake Ore-Cméhers, Engines, Bbilers,

Mill Gearing, Shafting and Gearing, Safety Elevators
' and Hoists for Warehouses, &c., &o.

GHORGEH BRUSH,
Derricks, Hoisting Engines, Eagle Foundry,

S$team Pumps,

and all kinds of machinery for

Montreal.

Miners, Contractors, and

Quarrymen’s use.

WRITE FOR QUOTATIONS.

BROWN'S PATEINT.

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

We are now making four sizes, viz., 0000, 000, 00, 0.

Send for sample prices.

B. GREENING WIRE CO,

HAMIT TOIN.

BUTTERFIELD & CO.

1) Iilllﬂ;lﬂlrl- B
- o

p

DERBY LINE, VT.

e ——
- BOTTOMING.

$100,000.

FULL GOVERNMENT DEPOSIT.

SIR ALEX.CAMPBELL.KCM.G6. PRes.
{Lieut Govr.of Ontario)

JoHN L.Braikie EsQ.VicE PRES,

'ofCanad&

NSPEGTION
f "(ompd

"l 6.C.ROBB. Chief Engineer. A.FRASER. Secy. Trans
Heap Ofrice.2ToroNTO ST.

ConsurrinG ENCINEERS )
o TORONTO.

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

Agents at Montreal, J. W. GRIER & MUDCE, 1725 Notre Dame Street.
Agent at Ottawa, J. K. STEWART, Sparke St. | A<gent for Nova Scotia, G. W. JONES, Halifax.
Agent for New Brunswick; R. V/. W. FRINK, St. John.
O. E. GRANBERG, tngpector, Montreal. W. J. COLLESTON, Inspector, St. John, N.B.
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AR WILLIAMS,
SOHO MACHINE WORKS,

TORONTO, ONTARIO.

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

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

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

JOHN BERTRAM & SONS,

Canada Tool Works, - - . DUNDAS, ONT.

MANUFACTURERS OF

Machinists' Tools and Wood-Working Machinery.

Lathes,
Planers,
Drills,
Milling
Machines,
Punches,

A1 L1411 SN ]

[ ——— e " . "” i Shears,

it =i,

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

36 and 40-Inch Gap Lathee

Liocomotive and Cap Machindry, Special Machinery—Price List and Photographs en Application.
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John E, Hardman, S.B.

MINING ENGINEER;"
Olcdlhaax, Nows ﬂcPti.a.

Can be consulted on all matters'pert‘aining to the profession. .
“The develop and

g t of Gold Properties a specialty.' ’

EDMUND SPARGO,

Consulting and Mining Engineer, 3 Cable Street,
Liverpool.

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

Loxpon OFricE :

TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.

Miners, Gontractoes and Quappymen.

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

J. & H. TAYLOR,

O

J. T. DONALD, M.A.

Analytical Chemist and Assayer.
124 8t. James 8t., Montreal.

Analyses and Assays of every- description. Manufac-
turing processes practically tested. Laboratory instruction
in Chemistry, Assaying and Mineralogy. Terms on ap-
plication. ‘

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

MINING ENGINEER AND GEOLOCIST,

30 St. Francois Xavier St., Montreal, |

&% Specialty— Phosphate Lands. &3

T. D. LEDYARD,
DEALER IN MINERAL LANDS,

ROOM 3, 57 COLBORNE ST., 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, Marble, Gypsum, Baryta. Samples can'be sent by Sample
Post for 1 cent for four oz. or up to 24 0z,"in weight,

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

The American Metal Co.

(Lixmited), R B
80 Wall St., New York. P. O. Box 957.

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

Advances Made on Consignments.

" { Henry R. Merton & Co, London,
ams, F & Co., Ltd., Swansea,
AGENTS FOR {32, S Sl B

E. E. BURLINCAME'’S

D LABORATORY
ished in Colorado, 1866. Samples by mail or
exx?rsé:;) ]w?iltla receive prom'pt and careful attention.

. d As-
Gold & Silver Bullion ™ rucih Yelged and As-
Address, 1736 & 1738 Lawrence 8t., Denver, Colo,

HARRIS & CAMPBELL,

——0

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

P URNITURHE.

—_

With Improved Steam Machinery our - facilities for-

‘man facturing Cabinet Goods are complete.
holstery Department is well stocked wit
patterns.

Corner Queen & O’Connor Sts.,
OTTAWA. ,

Our Up-
latest imported

JOHN J. GARTSHORE,
Railway and Tramway Equipment.
NEW AND SECOND HAND RAILS, CARS, ETC.

49 FRONT ST WEST,
TORONTO.

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

Mining Engineer, Provincial and United States Surveyor
and Assayer. Masonic Temple Block, Vaneouver, B.C.

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

47 All business strictly cash in advance.

ALEX. RANKIN,
20 Torontq Street, Toronto, Ont.
Agent for sale of Mines and Mineral

CORRESPONDENCE SOLICITED
&% Agents in England and New York.

‘Ire;);'y De Q. Sewell,
" Thos. T. MéVittie, Prov. L. Surveyor,

Land. _

WM. HAMILTON MERRITT, F.C.S.

- - -~ Associate: Royat- School of Mines, &c.,
MINING ENGINEER and METALLURGIST,
Wiil report on Mines and Mineral - Properties:
ADDRESS ;"

15 Toronto St., Toronto, Ont.

"C. V. ML TEMPLE,

.jf([.,ate'{’residei\t Megantic Mining Co., Que.)
Mines and Mining Locations For Sale,

CORRESPONDENCE SOLICITED. -
- - S e —
’ . . o HFFIQE AND RESIDENCE !
47 ST. GEORGE ST., - TORONTO, ONT.
AGENTS :* :
Dominion and Provincial Land
Surveyor, Mining Engineer, etc., Port Arthur, Ont.

Kootenay, B.C.
Vancouver, B. C.

- Irwin, Hopper & Co.,
MINERS AND SHIPPERS OF
. MINERALS. ,
30 St. _Francois Xavier Street,
Momm. C.AXN.

Asbestos, crude and manufactured.
. Plumbago, Soapstone,

. E. Gardner Johnson,

Phosphate, Mica,
&e.

GEO. A. SPOTSWOOD, (..,

Mines and Mineral Properties Examined and
’ Reported on or Negotiated.

- . 3 A
Explorations and Exploitations Condueted.

SPECIALTIES-: :
IRON, NICKEL AND PHOSPHATE.

SPECIALISTS v MICA,

MINERS® AGENTS,

RICHARD BAKER SON & CO.

6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,
donéufting“ Mining Engineer
.and Assayer. :
OFFICE :-120 YONGE STREET,

Toxromto, Ont.

W. do L. BENEDICT, EM.,
Mem. Am. Insf. Min. Eng.
Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS.
PHOSPHATE A SPECIALTY.

32 LIBERTY STREET,
Neow ¥oxrlik.

JAMES HOPE & CO.,

Boojt-euer-.

STATIONERS, BOOKBINDERS AND PRINTERS,

OTI.A W A.. -

" 2518, 2520, 2522 Notre Dame Street,

- WILSON -& GREEN,
Commission Merchants,

PHOSPHATE SHIPPERS.
Agents High Rock Mine.
80 St. Francols Xavier St., - Montreal,

ROBIN & SADLER,

MANUFACTURERS OF

Leather Belting:.

TRY OUR

Waterproof Belting,

Just the thing for Mining Machinery.
MONTREAL, TORONTO,

129 Bay Street.

McPHERSON, CLARK & JARVIS,
. Barristers, Solicitors, Etc.
27 WELLINGTON STREET,
: Tono:r.;r-rq, cAIN.

TELEPHONE 1334.

Registered Cable Address,
¢ Clapher, Toronto.”

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

Mining business will receive special attention.

ORFORD COPPER (O,

Copper Smelters

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

‘ —sELL—
TINGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasurer, G. A. LAND.

Office, 37 to 39 wan Street, New York.
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If you want M. BEATTY & SONS,

BAGS g =

.. HOISTING
FOR PACKING

ENCGINES.
. ENGINES
ASBESTOS, PHOSPHATES, ORES, &ec,
Send to us for Samples and Prices.

FOR

Mines

AND

Inclines.

Every Quality and size in stock.

Horse-Power Hoisters,

Lowest prices compatible with good work. Stone Derrick lron,
' Centrifugal Pumps,

Specially strong sewing for heavy -materials.

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

THE CANADA JUTE COMPANY (Ltd.)

17, 19 & 21 8T. MARTIN STREET,

DREDGES, DERRICKS,
STEAM SHOVELS,
Established 1882. MONTREAL And other Contractors’ Plant.

BALBACH SMELTING AND REFINING COMPANY,

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

Smelters and Refiners of Gold, Silver, Lead, and Copper Ores.
BULLION AND ARGENTIFEROUS COPPER MATTE RECEIVED ON CONSIGNMENT OR PURCHASE.

_ Smelting and Reflning Works, Buena Fe Sampling Works,
. Eleetrolytic Copper Works, { NEWARK. N. J. I Ageney, SABINAS COAHULLA, Mex.

AMMQMATING MACHINERY. CONCENTRATINGC MACHINERY.
Stamp Mills for Wetwt.Dry Crushing. Huntington Centrifugal Quartz ML, Blake. Dodge and Comet Crushers, Cornish Crushing and Finishing Rofts,
Brying Cylinders. Amalgamating Pans, Settlers, Agitators and Concentra- Hartz Plunger and Collom Jigs. Frue Vanner & Embrey Concentratorg,
tors. Retorts, Bullion and Ingot Moulds, Conveyors, Elevators, Bruckners Evans’, Calumet, Collom’s and Rittenger’s Slime Tables. Trommels, Wire
and Howell’s Improved White’s Roasting Furnaces, Etc. Cloth and Punched Plates. Ore Sample Grinders and Heberle Milis.

FRASER & CHALMERS,
MINING % MACHINERY,

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

IMPROVED STEAM STAMPS.

..I
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Sectional Machinery for Mule-Baclx Transportation.

.General\ Offices and Works: FULTON & UNION 8TS., CHICACO, ILL,

BRANCH OFFICES: NEW.YORK, Room 43, No. 2 Wall St.  DENVER, COLO., 1316 Eighteenth St. SALT LAKE CITY, UTAH, 7 Wes
Second South St.  LONDON ENGLAND, 23 Bucklorsbury, E. €. CHIHUANUA CITY, MEXICO, No. 11 Callo de Juarez.  LIMA, PERU, ‘South America.
JOHANNESBURG, TRANSVAAL, South Africa.

Sole Western Agents for TYLER WIRE WORKS Double Crimped Mining Cloths.
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Mining Legislation in Nova Scotia.

There are many people who believe that every
evil under the sun can be cured by legistation,
and carry their ideas so far that superfluous nurs-
ing results in an overgrown and uscless bantling.
The various well-meant attempts at temperance
legislation afford the best example of the futility
of trying to make people good or wise by act of
.patliament.  Proportionally speaking, more acci-
dents happen from falling into the water, runa-
‘way horses, and fire-arms, than from the
explosions of mines, railway accidents, etc., but
no legislator has yet introduced a bill to forbid
persons unable to swim from going near the
water, nor must any one have a certificate before
he is allowed to drive a horse.

The isolated accidents continually happening
to individuals, and daily recorded in the news-
papers, attract but a fleeting attention, while the
mind is aroused, and public interest excited by
the contemplation of a catastrophe overwhelm-
ing a number of our fellow beings. It is to this
fecling of public opinion, which is su promptly
and encrgetically expressed whenever a com-
munity is startled and saddened by an unusual
fatality, that we owe the most valuable and
effective legislation for the safety of the
community.

The calling of the miner, in all circumstances
one of peril, has specially enlisted the public in-
terest, since the sympathy of the philanthropic

-Earl of Shaftesbury initiated the fivst practical
legislation ameliorating his condition. In the
Province of Nova Scotia, the explosidn at the
Drummond Colliery, in 1873 accentuated the
necessity of a Mines Regulation Act.  The ex-
plosion at the Foord pit, causing the loss of
some forty-five lives, led to additional inspection,
‘the inauguration of a system of certificates for
the under managers and overmen, greater facili-
:. ties for conducting inquests, and fuller recogni-

tion of the rights of workmen to present their

views at any investigations, ctc. Some of these
improvements were adopted in the English

Mines Regulation Act of 1877, and this imita-

tion reflects credit on the Grand Council of the

Miners’ Union in Nova Scotia, a body who have

been ably represented by their secretary, lately
appointed to the Legislative Council, the Hon.
Robert Drummond. The recent explosion at
Springhill, which happened in a  collicry
#dmittedly one of the best managed in the Pro-
vince, excited much interest and sympathy. The
;@oroner’s inquest, before a jury composed princi-

]

"

pally of practical miners, showed that the
management had done the best they could ; they
had spent large sums in improving the ventila-
tion 3 the use of powder had been discontinued
in the section of the mine which formed the
immediate seat of the explosion ; the dust was
damped by water ; and powder was used only a
few times a week, to blow down stone enough to
allow the tubs to pass. The requirements of the
law appeared to have been complied with, and
no want of care was shown. When the evidence
was summed up it appeared that a shot fired in
this stone had ignited gas and dust and caused
the explosion,

A series of amendments, some of which had
been in contemplation for some time, were
introduced into the Provincial Legislature.
"The managers of the collieries, and representa-
tives of the principal lodges, were heard before
the Committee of the Legislative Council.
Among the most notable changes were the
following: The carliest age at which boys were
to work about mines was raised from ten to
twelve years, and hereafter any boy on seeking
employment at a mine must produce a certifi-
cate of his being able to write and that he has
an elementary kncwledge of arithmetic. Al
persons hereafter, on sccking employment as
engine drivers, etc.,, must be holders of certifi-
cates granted by an examiner to be appointed by
the government.

Hithertc the use of gunpowder within twelve
months after gas had been found in a mine was
permitted only under the direction of a man
specially appointed for the purpose of firing
shots, and when gzs issued so freely as to show a
bluc cap on the flame of the safety lamp it
would be generally used only when the workmen
were out of the mine.  Under the proposed
legislation whenever gas has been detected on
any three consecutive days in a mine, the use of
any cxplosive is prohibited except when the
men are out of the pit. This practically excludes
the use of explosives in the most gaseous mines of
the Province. An additional clause says that
under certain circumstances, if a mine be damp
and not dry, the usc of explosives may be
allowed until gas is found on any two consecu-
tive days in any two consccutive weeks. The
discussion over the legislation thus briefly out-
lined, was interesting. The question of the use
of roburite, and of nitro-giycerine compounds
with nitrate of ammonia, was discussed, but the
gencral opinion expressed seemed to be of doubt
as to the propricty of legislation stamping any of
them with the full mark of safety. It may be
said, perhaps, that so far as the blasting of coal
is concerned, if the danger of gunpowder be ad-
mitted, then it is as well to let the coal be got by
wedging as to incur the greater cost of a patent
explosive, the absolute safety of which caunot be
guarantecd. The opinion was advanced and re-
ccived with favor that the Government should
appoint a small committee to collect the latest
and most authentic information on the subject
of the explosives that could replace gunpowder
in the presence of inflammable gas. The most
practical attempt made in this direction appears

to be that of the French Government, which
declares byits inspection amineto be gascous,and
prohibits therein the use of any explosive which
at the moment of its detonation, reaches a
temperature exceeding 1500° Centigrade. There
appear to be several compounds fairly coming
under this head, but it is at present . question
how far their cost would permit of their use in
Nova Scotia. The advances ‘ately made toward
the composition of a flameless explosive are
promising, and it is to be hoped that before long
one may be found that can exert its disruptive
power in the presence of the most ignitable sub-
stances. Ameacments were also introduced to
facilitate the settlemest of disputes as to the
deductions to be made from the coal on account.
of any impuritics left in it by the miners.
Another important amendment referred to the
classification of coal miners, Hitherto men who-
claiimed to be competent coal-cutters were
necessarily hired on their own representations,
but after the close of the present year, all must
be holders, either of certificates that they have
cut coal long enough to show their capability, or -
be holders of certificates based on examination.
There is no doubt that wherever coal is mined
under conditions of danger, such as the presence
of gas, drawing of pillars, only cutters of experi.
ence should be employed, and this regulation by
putting the working faces directly in the charge
of steady men should work well for masters and
employed. _
These are the most striking innovations of the
legislation sought this year, and it is to be hoped
that they will help to reduce the many accidents.
that are recorded. If it were possible in any
way to legislate the miners in the Nova Scotia
gold mines into a habit of handling dynamite
with more care, it would be a blessing.  Already
this year the newspapers report two serious acci-
dents, both apparently due to gross want of
the ordinary precautions. In both cases pro-
perty was destroyed, and in one instance several
men were seriously injured. A Bill was also in-
troduced compelling all coal companies to pay
their men fortnightly ; this is now the practice
at several mines, and can be easily carried out.
In concluding these remarks on the amend-
ments to the Mines Regulation Act, it may be
said that the most important is that limiting the
use of explosives.  There is no doubt that before
long gunpowder will be an explosive of the past
wherever gas is met. Mining experience teaches.
that when a mine gives off gas, and powder is
used, it is only a question of time whenthe two
will unite with disastrous results. All possible
care, and the most lavish expenditure on the
part of the owner, may at any moment be nulli-
fied by the inattention of a subordinate official,
or the carclessness of a miner, anda mine may
be likened to a chain, with the weakest link re-
placed by the most inefticient person cmployed
therein.  The only other district in the
Dominion in which coal is mined to any extent
is British Columbia, It would be well for the
Government and coal operators of that Province
to take to heart the lesson learned in Nova
Scotia, and without waiting for the biiterness of
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personal experience, to recognize that pre. ention
is best for safety of life, when there is noremedy
after an accident.

e | | e

Ontario’'s New Mining Laws.

The mining laws of the Province of Ontario
were amended in some important particulars
during the Session which ended on the sth
instant, Three measures were introduced at an
early period of the Session, one of which pro-
vided for the staking out of mining claims,
another for the reserving of minerals in all future
sales of public or agricultural lands, and a third
for amending in some particulars the general
Mining Act.

The first of these Bills appears to have been
<carefully framed, and had it become law, we
are disposed to think that it would have been
gladly accepted by the class whose interests it
was intended to serve, viz: the mining pro-
spectors, In some respects, perhaps, it should
have gone more largely into detail, and we think
also that the working conditions were out of
proportion to those required of persons who
might acquire locations in another way. But
these are matters which could have been worked
out in committee, and was it not for the general
anxiety of the Legislature to bring its labors to
a close, owing to the lateness of the Session, the
Bill could no doubt have been framed into a
law. The Commissioner of Crown Lands has,
however, had the benefit of a free discussion of
its provisions, and he will, it may be assumed,
have less hesitancy in dealing with it more
vigorously next year.

The Act which amends the Public Lands Act
is a veritable “looking backward,” for it returns
to the policy which prevailed in the olden time
in the Province of Ontario with respect to the
Crown’s interest in patented lands. It provides
that in any letters patent for lands hereafter
granted for agricultural purposes all mines,
minerals and mining rights are reserved to the
Crown, unless otherwise provided in the patent,
and are a property separate from the soil. The
Act declares that they shall ¢ continue to be the
property of the Crown and be public property,
independent from that of the soil above it,”
unless the proprietor of the soil had acquired it
from the Crown as a mining location or other-
wise. It will be remembered that previous to
the Act of 1869, all ores of gold and silver in
lands patented in Ontario were reserved to the
Crown in the grant; but by that Act all such
zights or claims on the part of the Crowr were
abandoned. The present Act proposes that
henceforth the Crown shall part with its surface
rights only, reserving to itself every other ore
and mineral as well as gold and silver. We do
not notice that any provision is made for the
sale of the property so reserved to any other
Pparty, nor to the right of such party to go upon
the land and sink shafts or otherwise explore for
miincrals or operate the mines; and this looks
like an important omission. It does not, how-
<ever, appear to be the intention to apply this
Provision of the Piblic Lands Act gencrally, for

it is provided that the Governor-in-Council may
by order set apart any tract of the Province not
being mineral lands, in respect of which the
grants or patents shall expressly vest “in the
grantee the minerals and mining rights, or such
of them as may be specifically mentioned in the
order or patent. Of course, it will be under-
stood that the reservation applies to future sales
under the statute, and is in no sense retroactive.

‘The amendments to the General Mining Act
deal with five different subjects, viz.: the ‘prices
of mining locations ; conditions of occupation ;
royalties upon ores or minerals payable to the
Crown ; leaschold tenure of mining lands, and
the establishment of a Bureau of Mines.

The Act of 1869 underwent but one alteration
from that year to the present, and that consisted
in raising the price of mining locations from $1
to $2 per acre. The activity in mining opera-
tions during the past two or three years, and
notably the boom created by the discovery of
great bodies of nickel ore in the country north
of Genrgian Bay, appears to have convinced the
Government that an increase in price could be
borne by the parties anxious to invest in mining
lands, and that a step in this direction was de-
sirable in the public interest. Accordingly, we
find that the new Act makes a very substantial

advance in selling prices ; but, unlike the former }

provision, the figures are graduated on a basis of
assumed values. Thus, in the whole of that
part of the Province above the French and
Mattawa rivers and Lake Nipissing, in the dis-
tricts of Nipissing, Algoma, Thunder Bay and
Rainy River, the prices of mining lands or

locations are fixed as follows :
If within a surveyed township and within

12 miles of any railway ..... seeeses $4 50 peracre,
If within 12 miles of any railway, but in

unsurveyed territory v.... ceiiiiaan. 400 do
All other mining lands in sur\'eyed ter-

THOIY eaeeesrenonnaanocsncrancanas 35 do

All other m;mng lands in unsurveyed tes-
THOTY. ceevernnccncnnatccnacne 300 do

As regards all Crown lands sold as mining
lands or locations, and lying south of the French
and Mattawa rivers and Lake Nipissing, the fol-
lowing prices are fixed :—

If within a survc_yed (ownshlp, any

part of which lics within 12

miles of any r:ulway eeeevess $3 peracre,
If situate clsewhere.. . 2 per acre.

But it is provided thnt where any locality is
shown to be rich in mincrals,the Governor-in-
Council may set apart the whole or any part of
it, and fix the price per acre at any greater ~um
as above specified, or may temporarily withdraw
it from sale altogether.

Some consideration, however, is shown to
parties who had been prospecting for minerals,
or who had paid money on locations before the
withdrawal of lands in the Sudbury district from
sale last year; for it is provided that.in certain
cases, such parties may acquire grants of farm-
ing lands at the old prices and subject to the
old conditions,

But the person who desires to obtain a min-
ing location is not obliged to purchase it at the
foregoing figures ; he may, if he see fit, acquire
the right to hold and work the property under a
lease for ten years, instead of a tenure in fee
simple, with right of renewal for a further-term

ceese
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of ten years at the same rental if the covenants
and conditions have been performed. ‘The
rental is $1 per acre for the first year, and
twenty-five cents an acre per annum ‘thereafter,
for Jands above Lake Nipissing and the French
and Mattawa rivers, and sixty cents an acre the
first year and fifteen cents an acre per annum
thereafter for lands situated eclsewhere—the
rental in all cases tb be payable yearly in ad-
vance. It is further provided, that at the end of
the second term of ten years, if the covenants
and conditions have been fulfilled, the lease
may be renewed for a term of twenty years on
such conditions and at such rent as the regula-
tions shall provide, and so on from time to time
at the expiration of every twenty years, Itis
also provided that the lessee may become the
purchaser of the land, if he has complied vith
the conditions, in which cas the sum paid for
the first year’s rental is to be treated 4s part of
the purchase money; that the lease may be for-
feited if default is made in payment of rent ; and
that in case of forfeiture or non-renewal of the
lease the lessce may remove any mining
plant and machinery which he may have placed
upon the premises, if so agreed upon in the
lease.

As regards conditions of occupation it is pro-
vided that, whether the land is held in fee
simple or under lease, the occupier shall expend
in stripping or in opening up the mines, in sink-
ing shafts or in other actual mining operations,
at the rate of $4 per acre during the first scven
years where the location exceeds 160 acres, and
$5 per acre where it is less. In default of such
expenditure the tenure is to become absolutely
forfeited in the case of a leasehold, and in the
case of the grantee or owner the mineral right is
to revert to the Crown, saving only his interests
in the soil as agricultural land, distinct from the
minerals.

The provision respecting royalties applics
alike to occupation in fee simple and leasehold,
but only as regards ores or minerals taken from
lands sold, granted or leased by the Crown
under the amended Act. The royalties are to
be calculated upon the value of the ores at the
pit’s mouth, and are fixed as follows, viz.: Silver,
nickel or nickel and copper, 3 per-cent.; all other
ores except iron are to be subject to such royalty,
not exceeding 3 per cent, as may be imposed
from time to time by Order in Council, and iron
ore not excecding 2 per cent. But “to assure
speedy development,” it is provided that the
royalty thus reserved is not to be imposed or
collected upon any orcs until after seven years
from the date of the patent or lease, except asto
mines known to be rich in nicke), and as to
those not until after four years. 1t is reasonable
to assume that the lawmakers of Ontario are
desirous of promoting a speedy development of
the mineral resources of the Province. One can
hardly suppose that there is a member of the
Legislature on either side of the Chamber, no
matter whether out of or in the Cabinet, who |
favors a policy of tardy development of the in-
dustry. Yet the very language of the statute :
implies that the royalties are m.lculated to hinder

ANt
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development ; for it is specifically declared that
the object of postponing their operation is “to
assure the speedy development.” - This, indeed,
is a rara avés in the phraseology of an Act of
Parliament.

‘The only remaining subject dealt with in this
Act is a Bureau of Mines, established in connec-
tion with the Department of Crown Lands, and
with the object of promoting the mining interests
of the Province. The head of the Bureau is to
be known as * Director of the Bureau of Mines,”
and it is provided that he is to have all the
powers, rights and authority which an inspector
or local agent has or may exercise in any mining
division or locality, and such other powers, rights
and authority for the carrying out of the provi-
sions of the Act as may be assigned to him by
regulation for that purpose. In a word, he has
scope enough for the doing of useful work, and
we are confident that in Mr. A. Blue the govern-
ment has found a Director possessing the ability
and the energy to undertake it and do it.

EN PASSANT.

The subject of our next portrait sketch will be
Mr. John Rutherford, Stellarton, the . first In-
spector of Mines for the Province of Nova Scotia,
and one of the most widely known and respected
mining men of that province,

According to the Annual Report of the De-
partment of the Interior, for 1890, just issued,
twenty entries were made during the year for
mining locations other than coal.  The revenue
received was $621, of which amount the sum of
$181 was received in payment of fees for entry
and for registration of assignments. The total
area of mining locations sold up todate is 1,152.56
acres, for which $5,846.50 has been realized.
Some 170 applications for petroleum locations
in the District of Alberta were filed, but as the
applicants could not furnish affidavits in accor-
dance with the mining regulations, that they had
discovered petroleum in the lands applied for,
entry could not then be granted to them. Sub-
sequently, the regulations were amended to per-
mit of their holding the lands upon nraking an
affidavit, and this has been done in most cases.

There were 107 applications for coal mining
lands during the year ; cleven of the applicants
were given the privilege of purchasing within a
specified time the location for which they applied,
and 18 were given permission to prospect. Five
bought the land applied for, and one, being a
homesteader, was permitted to mine coal by
paying a royalty of five per cent. The revenue
derived from the sale of coal lands in 1890 was
$8,898.75, being an increase of $7,236.25 over
the preceding year. The total area of coal lands
sold up to date is 13,079.76 acres, and the total
amount received therefor, $135,070.07.

Several important modifications of the Ontario
Miring Bill have been secured by its opponents
in the Legislature. The proposed prices of
mining locations have beer, reduced, and above
all, there has been a great change wrought in the
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royalty clause. No royalty will be imposed on
iron, while other minerals will not be taxed until
after seven ycars has elapsed from the date of
the patent or lease. Those adverse to the Bill
arc by no means satisficd yet, but some of its
most objectionable features have been modified
by these concessions.

The increase in the production of granite in
the United States has.been very marked, having
more than doubled in the last ten years. A
bulletin on the subject prepared by Dr. William
C. Day, under the supervision of Dr. David T.
Day, has been issued by the United States Census
Office, from which it is learned that the total
value of the output in 1889 was $14,464,095, as
compared with $5,188,998 in 1880, a gain of
$9,275,097 or 179 per cent. in the decade, This
represents 62,287,156 cubic feet of granite, pro-
duced by 22,313 workmen from 874 quarries, to
whom $9,920,485 were paid in wages. The
total expenditure was $11,504,021, thus showing
a profit of $2,060,074 on an invested capital of
$19,115,449. The uses to which granite is put
are manifold, and too well known to need enum-
eration, but that which consumes most material
is strect paving, for which it is steadily growing
in favor. Like all other productions of the De-
partment, this bulletin contains a great deal of
other information.

In an article on “ Summer Schools of Science,”
the Educational News of St. John, N.B,, makes
the following pertinent remarks on the geological
maps of Nova Scotia, so often referred to in
these columns: “The only regret on this point
is, that the minutely accurate geological maps of
the county, completed by the survey two or three
years ago, owing to the peculiar judgment and
temper of the deputy head at Ottawa, had not
yet been published, and are only proposed to be
published on a surface sixtecn times smaller than
the maps of all the Cape Breton counties. A
deputy has in such details, it appears, pbstructive
powers which even cabinet ministers may find it
ticklish to deal with. We only stop to say that
this and other points may soon be so clearly put
to our people that the government may find no
difficulty in dealing with the matter.” Surely
these continued representations must have some
weight with the director, and some day the wishes
of the people of the Lower Provinces will be
gratified. But from present indications, the
question seems to have been given the five years’
hoist.

‘The preliminary cstimate of the mineral pro-
duction of Canada in 18go has been issued by
the Division of Mineral Statistics and Mines,
under the direction of the Geological Survey.
On the whole, the production last year was some-
what less than i 1889, the respective aggregate
values being $19,500,000 in the latter, and
$19,000,000 in thi former year.  Of the precious
metals, 65,014 oz of gold worth $1,166,227 were
extracted in 1890, a deccrease of 7,314 oz, or
$128.032; and 400,687 oz of silver valued at
$420,6€2, an increase of 17,369 oz., or $76,814.
During the year' 3,117,661 tons of coal! were

~om

won, as against 2,710,478 tons in 1889, the esti~
mated value of the respective outputs being
$6,396,910 and $5,584,182—an increase of
398,183 tons and $812,728. The output of
phosphate is reported at 31,753 tons, 765 tons
more than in 1889, representing $361,045, oran
increase of $44,383. 'The price of copper ad-
vanced materially in 1890, or rather had rallied
from the previous year’s depression, caused by
the failure of the French syndicate, and thus,
although the production declined 344,839 lbs. to
6,454,913 lbs,, its value at an estimate of 15c.
per lb.,, was $968,241, as compared with $38g,-
424 in 1889, Eight thousand tons of asbestos,
worth $1,039,661, were mined in 1890, and
6,113tons, representing $426,554in the preceding
year. ‘The nickel contents of the matte shipped
at Sudbury are estimated at 1,336,627 Ibs., worth
$1,002,470. Of pigiron, 21,772 tons were made
in the Dominion, valued at $331,668, a decrease
of 4,149 tons and $168,184. The production of
iron ore enlarged, on the contrary, by 3,280 tons,
being 76,511 tons in 1890, though as the returns
for 1889 were not complete, the disparity was
probably somewhat less. The exports of crude
and cut mica in 1889 were valued at $28,718;
in 1890 the production was worth $68,074. The
other minerals with some variations present about
the same figures as the previous year. It may
be observed, however, that the estimated value
of several of the above mentioned products seems.
to be somewhat wide of the mark. A closer at-
tention to commercial quotations will ensure
greater accuracy.

In another portion of this issue our readers
will find a very full report of the first Quarterly
General Meeting and dinner of the General
Mining Association of the Province of Quebec.
‘That both were an unqualified success every one
present will admit. The discussions on the
papers presented were unusually interesting and.
will exercise an influence for good in the
community.

Although still in the swaddling clothes of early
infancy, the Association is strong in member-
ship, and is already exeiting an influence which
is felt beyond the confines of the province. The
Financial News, (London, Eng.), has the follow-
ing comment on the Montreal meeting: “A.
considerable sensation was caused in the Con-~
vention by the introduction of a petition by the:
Council, recording objections to recent legisla-
tion imposing an ‘iniquitous’ tax upon mines.
Although 2 majority of the Liberals have
resolved to petition the Governor-General to veto
the Act, muck uncasiness has Feen caused by the
resolution of the Council of the Association, as
that institution wiclds great influence in the pro-
vinces, and if it be used against the Government
it will prove a very serious obstacle.”

Our readers will be interested in noting the
objections to the Actas embodied in the Petition
to the Governor-General in Council, printed on
another page. It will be scen that the main
issue is its unconstitutionality. The other

points have been purposely stated in general-
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terms, in order that the Committee may go into
them minutely when a hearing is given by the
Privy Council. 1In the meantime, the Petition
is being numerously signed all over the Pro-
vince. Any of our readers who may not yet
have appended their signatures may do so at the
following districts: Black Lake, John J. Pen-
hale; Sherbrooke, F. J. Falding ; Quebec, Hon
George Irvine, Q. C.; Buckingham, S. P.
Franchot; Ottawa, B. T. A. Bell; Montreal,
A. W, Stevenson, 17 St. John Street.

The application of electricity to mining opera-
tions is becoming more clearly demonstrated,
and consequently better appreciated every day.
A special feature of the Meeting, and one which
attracted much attention, was the papers on
electric mining plants and the experiments with
the Marvin electric percussion drill.  The
machine was minutely inspected, all its parts
being carefully examined, and its work closely
watched. Although very unfavorably situated,
and laboring under much disadvantage from the
hasty manner in which the experiments had been
arranged, the drill created a very favorable im-
pression as a factor in mining work in the near
future.  QOur readers will find a full description
of the drill and what is claimed for it in the
paper by Mr. Ward Leonard, reproduced in our
report of the meeting.

' Talking of electric plants reminds us that an
Electro-Technical Exhibition was opened the
other day at Frankfort-on-Main, at which are
exhibited the latest and highest achievements of
electrical science.  Five different types of
electric railways and an electric yacht, or launch,
adequate in size to carry one hundred persons,
will be exhibited. There will be, also, five
different systems‘of long distance transmission
for electric power, one of which, it is promised,
will transmit 300 horse power a distance of 50
miles. Another feature of the exposition will
be a series of twenty workshops adapted to
different forms of mechanical work, and each
equipped with the most recent and highly im-
proved electrical tools and appliances. These
shops will be manned by skilful workmen, and
kept in operation during exhibition hours.
Finally, there is to be an extensive scientific and
industrial laboratory supplied with every material
.and complete apparatus for experiment and
illustration.

At the Mining Conference held in Dunedin,
New Zealand, an interesting paper on the ¢ Pre-
:sent Position and Future Prospects of the Mining
Industry” in that country, was read by Mr. James
Allan, B.A,, from which the following; is taken :—

¢In the thirty-six years ending with 1588, the value of
minerals produced in New Zealand was upwards of £52-
000,000—five-sixths of this sum being from gold and
silver, and about one-twenticth from coal. The produc-

tion of gold has been marked by a gradual decrease since |

1866, when the value of the year’s work was 42,844,517,
wherceas in 1889 the value amounted to only £808,549.
“The output of coal, on the contrary, shows a steady, but
moderate, increase. In 1885, the output was 511,063
tons, and in 1888 613,895 tons. The estimated available
-quantity of coal in the - -lony is 1,200,000,000 tons, of
which 500,000,000 tons .c brown coal or li%;\itc, an
.cqual quantity of pitch coal, and the remainder bitumin-
.ous coal of ¢xcellent quality. Iron ore has not been
worked to any considerable extent, but large dcposits of
good ore are known fo exiat, with iimestone and coal, for
smelting, in close proaimity.”

The Annual Report of the Commissioner of
Mines for Nova Scotia has been presented to
that Legislature. It contains, among much
other intetesting matter, the following summary
of the mineral production of the Province in
1890 : Gold, 24,358 oz, decrease, 1,797 oz.;
iron ore, 51,191 tons, increasc, 5,284 tcns;
manganese ore, 266 tons, increase, 199 ; coal
raised, 1,984,001 long tons, increase, 227,722 ;
coke made, 36,738 long tons, increase, 1,173;
gypsum, 146,003 tons, decrease, 7,341 ; érind-
stones, etc., $8,385, decrease, $9,615 ; moulding
sand, 170 tons, no change; antimony ore, 26
tons, decrease, 29 ; limestone, 35,000 tons, in-
crease, 16,000; copper ore, 1,000 tons, increase,
500 0nS.

The progress of the coal trade in 1890 was
most satisfactory, notwithstanding the unfor-
tunate strike at the Springhill collieries. The
total sales were 1,786,111 tons against 1,555,107
tons in 1889. Of this, 601,956 tons were sold
for home consumption, as compared with 550,
425 tons in the previous year; 751,031 tons
were shipped to the Province of Quebec, against
631,796 tons in 1889; New Brunswick took
224,776 tons, as compared with 195,174 in the
preceding year. The sales to Prince Edward
Island, Newfoundland, the United States and
the West Indies were also considerably larger
than in 188g.

Ashasalready been observed in these columns,
there was a very appreciable falling off in the
yield of gold last year, 1,797 oz, due principally
to the lack of development. In the current
season, however, the deficiency will probably be
made up ; in several of the older districts the
mines are being equipped with' improved
machinery, and will be in a better position to
mine the lower grade quartz, which in the future
is destined to become the mainstay of the gold
industry in Nova Scotia. This is made evident
in the detailed returns of-last year: 41,886 tons
of quartz were crushed, yielding 24,358 oz. for
160,264 days’ labor, while in 1880, 39,160 tons
produced 26,155 oz, but for 211,548 days’
labor.

Among other noticeable features of the'Report
are a series of valuable suggestions with regard to
the use of explosives, timbering, and many
other points connected with the safe and eco-
nomical operation of a mine, and also an
exhaustive snmmary of the British and German
experiments on the explosiveness of coal dust.
Mention is made of the Jamaica Exhibition, to
which a fairly creditable collection of specimens
was sent and muchadmired. ‘The Report closes
with the f I text of the enquiry into the cause of
the accident at the Springhill Collieries, and the
finding of the coronér’s jury thereon. 'The con-
clusions arrived at are very much in line with
the Review's comments on the accident.

That copper mines are capable of returning
large profits under advantageous circumstances
and skilful management, is made apparent in the
annual report of the Tharsis Sulphur and Copper
Company, limited, which has declareda digideixq

on a full issue of stock of 2234 per cent. Inthe
last twenty-four years this Company has paid to
its sharcholders £4,633,432, nearly four times
the amount of its authorized capital, .£1,250,000,
which was not until last year fully issued and
subscribed for. The balance at the credit of
profit and loss account was £297,487, against
£249,169 in 1889, out of which £281.250 hos
been paid in dividends, and the remainder,
£16,237, carried forward. The total extraction
of ore was 501,480 tons, and the shipments
265,197 tons. The deliveries of iron ore were
206,437 tons. The outlook for the present year
is favorable: the world’s production of copper
does not appear likely to be excessive; the
Anaconda mine has been closed down indefi-
nitely, and there secems every probability of
present prices being fairly maintained. This
being so, we hope to see our Canadian mines
sharing in the consequent prosperity.

The last issue of the Ontario Qfficial Gazelte
records the appointment of Mr. Archibald Blue,
Toronto, to the position of Director of the
Bureau of Mines, to be established under the
new Mining Act. The announcement will he
hailed with pleasure. Always thorough and pains.
taking, Mr. Blue has rendered yeoman service
to his Province as Secretary of the Bureau of
Industries, as Deputy-Commissioner of Agricul-
ture, and more recently and to the point, as
Secretary to the Royal Commission appointed to
enquire into the mineral resources of Ontario.
The editing and compilation, and some of the
best work in that most valuable Report, was
done by Mr. Blue, which is a sufficient guaran-
tee of itself that his new labors will be well and
faithfully performed. We heartily congratulate
the Ontario Government and Mr. Blue on this
appointment.

The British Columbia Legislature is ever
active in advanciig the mining interests of the
Province, and in that respect furnishes a laudable
example to the Legislature of Quebec, whose
chief aim seems to be the retarding of the min-
ing industry. It has appointed 2 committee to
devise ways and means to promote mincral
development ; it has appropriated $36,000 for
the construction of roads and bridges in the
West Kootenai district ; the five per cent. royalty
clause in the “Act in aid of certain railways,”
(see CANADIAN MiNiNG REvVIEW, May, 1890),
has been repealed by it ; and charters have been
granted for a railway from Fort Sheppard, on the
Columbia River, to Nelson, and for one through
Crow’s Nest Pass to the same destination.
Moreover, aid has been given to the erection of
reduction works, and assistance is always forth-
coming to any scheme for the material advance-
ment of the welfare of the industry. The Coal
Mines Regulation Act has - been, recently
amended in its relation to the employment of
Chinese labor, and is now much more severey
imposing a fine of not more than $5 for each
dzy of emplovment in contravention of the pro-
visions of thiv section, both upon the employer
and Chinaman, -and in actions the burden of
proof is thrown upon the defendants, s
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Apropos of the recent discussion on the
amendments to the Coal Mining Regulations of
Nova Scotin, clsewhere referred to, we have re-
ceived a letter from a prominent collicry
manager in the Province, in which he says:—

* The amendments were very numerous, The great
objection raised in many cases was that the wording was
im\)crl’ccl and left room for the driving of many a ‘ carriage
and four ’ through them, It was considered strange that
with :\.Dci)anmcnt of Mines, a Commissioner ofg Mines
suung in the House of Assembly and a member of the
Government, that sueh 2 bill should not have been intro-
duced in the ordinary .ay--it scemed a reflection on the
Cummissioner, Mr. Church.

“According to the bill, the New Year's festivitics among
the miners will call for the refrain: ¢ Certificated!  For
P'm certificated, and we are all certificated men 111°

“‘The machinery for examination and registration was
not devised, nor was it stated how the nccess .y expense
was 10 be met, It was assumed that the Government
would cagerly meet the bill of the numerous small
officials that the proposers of the measure seemed to
think would be required at each mining centre.

** One amendment pro that all safety lamps previ-
ous to being taken into the mine, should be tested in gas
by the most accurate gas-testing machine. The coal
men present pointed out what seemed to them practical
difficulties in the way of compliance with this ordinance.
They threw their acknowledged ignorance on the mercy
of the Committce and asked for information as to on
whom would fali the onus of deciding from time to time
which was the mosf accurate machine, It scemed as
though there was a taint of the * Shaw machine’ about the
clauses, but the enquir,y produced only vague references
fo ‘Patterson’s process.” That beautiful process for desil-
verizing lead was the only  Patterson’s process’ that the
enquirers knew of, and so they left it with the Com-
nmitlee.

** Boys, it was proposed, should ve able to ‘count to
fractions,’ and ready concurrence was given for the law to
require knowledge of the three R's. before a boy should
be admitted to work ; but to ‘count to fractions® made
too indefinite a x on the school book to please the
nanagers, who feared suits at.law for possible inattention
to the Act’s numerous requirements.

. ““The eight hour movement found expression in the
limitation of boys’ employment to 48 hours a week, which
met wnh.a vigorous opposi(ion from Cape Breton men,
whose shipping season 1sshortand who desire to make the
most of that season for trade with the ST Lawrence.

¢’ \WVhat seemed curious to somé people was that this
fatherly regard applied also to boys who worked in the
open air, while no similar legislation has yet been intro-
duced with reference to child labor in factories, where the
atmosphere and the monotony of work are much more
injurious to health than in mines.

“ The important subject of blasting in mines producing

gas came up, and by all it was felt that further restrictions
shoutd now be made. The difficulty, however, was where
to draw the line, and it was settled that two findings of
gas a fortnight would bar the use of explosives in custom.
ary course of workirué.a This decision would probably
satisfy most of the Cape Breton miners, but without
kne-vledge of the actual wording it is in doubt whether
the use of explosives of any sort can be continued at
Pictow and Springhill.  Mr. Poole contended for the
wording of the English Act which, though complicated,
classified mines on a danger scale, based not, as heretofore,
on gras alone, but on the relative humidity and character
of the dust coupled with gas. The final construction of
this clause will he watched with great interest.
. “‘Since writing the previous pages I have seen the last
issuc of the Stellarton Journal :ﬁxich, on the first page
refers to the meeting at Halifax, and gives the names of
those present.  You will notice the praise bestowed on
the managers for having behaved like gentlemen. Of
course the praise of so undoubted an authority is most
gitifying, and to be put on equal footing with members
?f th,c P.W. A, a greates honor than was to be hoped
or.”

Have coal operators any rights ? This is a ques-
tion often asked by the operators themselves,when
some new-fangled piece of legislation is enacted,
aimed at one of their sources of profitand divert-

ing it into the pockets of their employés. The -

right of the miners to strike when they please bave
always and in all countries been recognized; to
organize ; to secure the passage of laws framed
exclusively for their benefit, and to claim higher
wages whenever the coal industry showed signs
of prosperity, in all of which they have the tacit
sympathy of the public and very often the sup-
port of the legislature. Those of the operators
on the other hand, are not so well defined.
‘The privilege of discharging or employing whom
they will, is admitted by some, but strenuously
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denied by many others. The right to have
their property protected in the event of a riot is
another privilege not conceded by many, while
others again appear to hold that they and capi-
talists in general have no rights whatever worth
consideration,

A most flagrant instance of this feeling was
evinced at the last session of the West Virginia
Legislature, the members of which, like a good
many other legislative bodies nearer at honie,
do not appear to be generally chosen for
their education, judgment or sound sense,
but rather for their willingness and ability
to oblige the rank and file of their con-
stituencies in the way of this and similar enact-

. ments. The miners of the State having come

to the conclusion that they wanted something,
finally pitched upon the weighing of coal before
it was screened and the abandonment of the
“unjust” system of paying them in scrip and
store orders. As to the latter, it did not occur
to them that with the poor credit of most of
their number, they would have a hard time of it
between pay days, while the former was all to
their advantage. Bills were therefore framed in
accordance with{these resolutions, by the afore
said obliging legislators, and rushed through the
House. In consequence, a convention of opera-
tors was held in Charleston a short time ago,
for the purpose’of ﬁassing a series of resolutions
expressive of their opinion of the bills passed,
and of binding themselves togetherto secure the
non-enforcement of the law and to test its validity.

The great objection to weighing the coal be-
fore it is screened is this : if a miner is paid for
only clean coal, he takes his pick and makes an
inbearing under the seam to a depth of about
three or four feet and then drills a hole above
the seam and puts in a moderate charge of pow-
der—just enough to break off the ledge of coal
his inbearing has left hanging. His effort is to
get down as much weight as possible with as
little breakage from the shoy, becruse he knows
that if the vual is mashed up by the discharge of
the blast he will not be paid for it. On the
other hand, if he is paid before the coal is
screened his only effort is to get out the greatest
possible quantity, and he does not care whether
it comes out in the form of slack, badly broken
up, or whether it comes in good, saleable lump
coal. Powder is very cheap, and by putting in
a heavy charge the miner can break down and
dislodge in small bits twice as much coal over
the same inbearings as he could with a small
shot when his effort is to get the coal out in
lumps. Under the proposed arrangement it
makes great difference, to the operator, except in
a few districts where the slack is used for the
purpose of making gas ; otherwise it is entirely
unsaleable. It cannot be shipped, and must
usually be thrown into some convenient dump-
ing ground or given away for the sake of getting
rid of it. Regarding the making payment in
scrip or store orders the law might easily be
avoided by trusting the miner. 'tq the extent of
his wages, but this course would, be decidedly
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objectionable. The question will probably be
fought out in the courts. .

Probably one of the most notable of re-
cent mineral discoveries in Canada is that of
a vast deposit of amber on Cedar Lake, near the
mouth of the Saskatchewan River,reported by Mr.
J. B. Tyrrell of the Geological Survey. It occurs
mixed with sand and many fragments of partly
decayed wood on a low beach behind a gradually
shelving shore and along the face of a deep wet
spruce swamp. The bicces.were for the most
part smaller than a pea, but could be readily
scen glittering among the sand and vegetable
debris. Some pieces were found as large as a
robin’s egg, and it is- stated that others much
larger have been picked up. Mr. Tyrrell says :
“1t is difficult to make an accurate estimate of
the quantity of amber on this mile of beach, but
it may confidently be said to extend throughout
the distance in a band thirty feet wide, with a
minimum depth of two feet. This band has
thus a total bulk of 316,800 cubic feet. A
number of specimens collected from various
parts of it, showed an average of a little over ten
per cent. of amber, which, in natural fragments,
weighed about forty-six pounds to the cubic
foot. The amount of amber on-+this strip of
beach would therefore be about 31,680 cubic
feet or 1,457,280 pounds. ‘At a’' minimum
value of twenty-five cents 2 pound, this would
represent a total of $364,320. This estimate
refers merely to the inaterial that is now washed
up on the ridge of the beach, without consider-
ing the source from which it is originally
derived.” '

‘Another remarkable instance of the manner in
which the too-confiding English investor is duped
by the unscrupulous company promoter, has just
been ventilated in the Chancery Division in Eng-
land, before Mr. Justice Sterling. The case wasa
shareholder’s petition. to wind up the Angio:
Austrian Printing and Publishing Company, a
concern formed to acquire” five printing busi-
nesses in Austria. A certain Mr. Horatio
Bottomley was the promoter, a gentleman who
is figuring in the courts in another winding-up
suit, that of the Hansard Union Publishing
Company., The chairman was Sir Henry Isaacs;,
late Lord Mayor of London, and Mr. Bottomley
himself was vice-chairman, - Over £go,000 it
cash was subscribed, and of this sum only
426 5s. remains, the rest has disappeared. No
businesses have been acquired, and there is
nothing to show for the money. One dividend
of 8 per cent. was paid out of the capital, the
directors wete liberally remunerated, and the rg-
mainder has been appropriated by Bottomley.
At one time he drew. 475,000, and several
smallef sums afterwards. The credulity of one
class of Englishmen is almost beyond belief, but
these constant exposures; of. sivindles are likely
to turn them to the opposite extreme and make
them as suépicious as ‘théy previously were con-
fiding—a fecling much better, for their own
pockets, but e;(cggding hurtful to genuine enter-
prises put upon the market. . .. o
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Successiul Meeting and Dinner of the General
Mining Association of the Province of
Quebec at Montreal,

The first quarterly general meetmy of the General
Mining Associstion of the Province of Quebee was held
in the new cluab room of the Windsor Hotel, on Wednes-
day, 20th ulto. Owing to the late arnval of some of the
trains, the opening session was not held until close upon
eleven o'clock, when there were present :— A, M. Evans,
M.E., Bell’s Asbestos Ca., Black Lake; D. A. Brown,
Bell’s Asbestos Co., Boston 3 L. Klein, M. E., American
Asbestos Cou., Black Lake; John J. Penhaie, Umted
Asbestos Co., Black Lake; Richard enhale, Albert
Mines, Capelton; Wo H, Irwin, and R, T. Hopper,
Anglu-Canadian Asbiestus Co., Montreal 3 11, J. Wilhamns,
Beaver Asbestos Co., Thetford 3 C. Koemgand C. Cirkel,
Templeton Asbestos Co., Templeton ; A, H. Murphy,
Thetford Asbestos Cu., Thetford ; Hon, George Irvine,
Q.C., Johnson's Asbestos Co., Quebec 3 J. Lamson-Walls,
¥.C.S., General Phosphate Corporation, Uttawa 3 S. P.
Franchit, Emerald Phosphate Co., Buckingham ;3 T. P.
Bacpn, New Rochland  Slate Co., Montreal; J. B
Smith, M.E,, Anglo-Contmnental Guano Works™ Co.,
Glenalmond ; O. M. Harris, Canadian Phosphate Co.,
Montreal 3 G. 1. Swmith, Macarego Lake Phosphate
Co., Templeton; Dr. W. T. Gibbs, Dominion Phos-
phate Co. of London, Buckingham ; F. D, Taylor,
M.E., Montreal 3 W, . Jefirey, Richmond ; F. Bacon,
Park Bros. & Co., Montreal; Prof. Ilarrington, Mon-
treal; G. W. Schleisinger, M.E., Boston; E. .
Brainard, Hamilton Powder Co., Montreal ; F. A. Barr,
Edison Electric Co., Toronto; M. I). Barr, Toronto ;
W. Hamilton-Merritt, M.E.. Toronto; J. T. Domld,
M.A., Montreal ; T. Kirkhouse, Montreal; E. Ward
Leonard, Edison Co., New York, J. W. Kirkland,
Thomson-Houston Electric Co., Boston ; Hector McRae,
Ottawa ; W, P, Lockwood, St. Francis; B. T. A. Bell,
Editor CANADIAN MINING ReviEW, and others.  There
were also present a number of science students from Meill
University, Hon, George Irvine, Q.C., in the chair.
The winates of the last meeting having been read and
confirmed, the following new members were elected ¢
J. Lainson-Wills, Ottawa; T. M. Williams, Billenica;
W. IL. Jeffrey, Richmond; W. T. Gibbs, Buckingham 3
Ww. P Khwood, St. Francis; D. A. Brown, Boston ;
F. D. Taylor, Montreal ; C, Magee, Ouawa; James
Cooper, Montreal.

Report of the Councj{ on the Quebec Mining
ct.

Ho~. GEORGE IRVINE said : Since the Jast mecting
of the Associauon the Comnnttee appuinted for this purpose
took some action with regard to carrying out the inten-
tions of the Association respecting the mining Act recently
passed by the Quebec Legnlature.  After commuricating
with Mr. Mercier on the subjeet, he appointed a meeting
with the committee, and we’ attended accordingly. Mr.
Mercier eapressed a desire to look thoroughly” into the
matter, and asked me_to make a statement of my views
with regard to the difficulues which existed, and this 1
promised to do.  Owing to the general elections, which
took place shortly afterwards, he deferred us departure to
Eutope, and requested me to send a statement, of which
the fullowing is a cupy, to the Attorney-General :—

Copy Memorandum on the Qucbec Mining Law, Sub-
mitted (o the Hon, the Attorncy-General.

In order to understand the objections on constitutional
rounds taken to the recent Mining Law passed by the

gislature of the Province of Quebec, it is jmportant
to consider how the law stood previous to the passing Jf
that Act, and what the rights of persans holding mining
lands were.

It has always been held that minerals not being gold
and silver, belong to the owner of the soil, and that
grants from the Crown in which there is no reserve, con-
vey the ownership in the minerals to the grantee.  The
course of legislation in this Province and the jurisprudence
of our courts fully establishes this.

The first regulations adopted by the Crown Lands De-
partment respecting the sale of mining locations were
passed in 1874, and may be found in the report of the
Commissioncr for that ycar. These regulations were in
force when the Act of 1880 was passed, and a large num-
ber of grants were made under it.  The lands so granted,
except in so far as respects the Royalty or tax imposed by
the recent Act are not affected by it.

The Act of 1880 carcfully guarded all vested rights—it
provided (1422) S, 3, ‘It shall not be necessary in any Let-
ters Patent for lands granted for agricultural purposes to
mention the reserve of mining, which resseve is always
supposed to exist under the provisions of this section.”
The grantees of lots for agricultural purposes whose titles
date subsequent to the passing of this Act are guaranteed
the right in the cvent of their discovering minerals on
their lots to acquire the right to the full mining property
by paying the difference between the price of mining pro-
perty and what they had paid for an agricultural lot. It
will be seen by this that no int *rference with the rights of
propeny were attempted.  The rights of owners of pro-
perty granted by the Crown were not interfered with,
and they remained with their ownership quite undisturbed.

The whole of this existing state of l‘nings is chanjred b
the Statute now complained ol—Clause 14285, whitch is
substituted for the former clause designated b{ the coi-es-
ponding number, enacts: 2. *“As it is admitted that
niines, whether upon public or private lands, belong to
the Crown, any person discovering a mine may purchase
the same by complying with the provisions of this section,

It is submitted that no enactment corresponding to this
can be found in any legislation herctofore passed by any
dependency of the British Empire, still less in the Im-
perial Parliament, for it not only in a few words takes the
Bropcny from a large number of Her Majesty’s subjects,

ut falsely asserts that the right to do so was admitted.
It would be interesting to find the person who admit.ed
that the Government had the right to take his property
from him, and it further scems unnecessary, if it were
universally admitted that the baser metats helonged to
the Crown and not to the owner of the soil, to pass a
Statute altering the existing law, and declaring that such
minerals belong to the Crown.

The Statute to which we object then proceeds from
Section 1455 to 1512 ;3 to provide for the means by which
any stranger, on obtaining a permit from the Government,
may proceed to eapropnate the mine, which happens to
be on private lands, and take it away from the proprictor
auless the latter chooses to pay the price which may be
determined on; the law, however, giving to the pro-
prictor the option of buying his own property if he is
willing to submit to this imposition.

It is submitted that this Statute interferes with private
rights in such a way as to render its disallowance neces-
sary and constitutional.

(Signed), GEORGE IRVINE,
Lresident General Mining Association
of the Province of Quebec.

QUEBEC, 31st March, 1891.

So far, I think our interview with Mr. Mercier, although
it has not yet produced any beneficial results, was satis-
factory as far as it went.  In the meantime I have drafted
a petition containing fuller information than the previous
one, praying for the disallowance of this Act, which I will
submit to this meeting, and will be glad to make any
changes that may be deemed necessary.

The Petition to the Governor-General-in-
Council.

To His Excellency the Right Honourable Sir Fredevick
Arthur Stanley, Baron Stanley of Preston, &¢., &.,
Governor-General of the Dominion of Canada, sn
Conuncil, Ottaiva.

‘The humble petition of the undersigned proprictors of
of nuning lands, and persons interested in mines i the
Province of Quebee, represents:

That there was passed at the last Session of the Legis-
lature o1 the Province of Quebec, an Act intituled, ¢ An
Act to Amend and Consolidate the Mining Law,”

That your petitioners respectfully allege that the said
Act is utnconstitutional, that it has a retroacuve cffect,
that it interferes with private rights unjustly, and confis-
cates private property, that jt is contrary to the policy of
the Dominion, and is injurious to a large and increasing
commercial industry.

Your petitioncrs submit to Your Excellency-in-Council
the following grounds on which they ask for the disallow-
ance of the said Act.

1. Sulrscction 2, of clause 1, repeals the existing law
contained in Article 1425, of the Revised Statutes of
Quebec, and cnacts: ““As it is admitted that mincs,
whether upon public or private lands, belung to the Crown,
any person discovering a mine may purchase the same by
complying with the provisions of this section.” Your
petitivners represent that it is not a fact that it was ever
admitted that minerals, other than gold and silver, on con-
ceded lands, belonged to the Crown; but that on the
contrary, the whole course o1 !egislation and jurisprudence
in the Province of Quebec, as well as the systen of ad-
ministration by the Crown Lands Departmenmt of the
Province, admitted the contrary to be the case.

2. The Statute com{plnincd of proceceds to provide, from
section 14535 to 1512, for a system of confiscation of the
minerals on private lands ; any fpcrson desirous of acquir-
ing the minerals on the land of another, obtains from the
Government a permit of exploration, and after satisfying
himself of the quantity of land which he will require, a
surveyor’s plan, with an offer of price is deposited with
the Commitssioner, and unless the proprictor elects to pay
the price offered, the property in the minerals passes to
the goldcr of the exploration permit.

3. The statute law of the Province of Quebcec, as it

stood previous to the passing of the Act in question, is to
be found in the Revised Statutes, from Article 1421 to
Article 1582, inclusive, which articles are taken from the
Act of 1880, chapter 12.

4. Previous to the passing of this Act th> Department

of Crown Lands had wade regulntions for the sale of the
Crown Lands containing mincral deposits, by which the
price of such lands was increased as compared with lands
sold for agricultural purposes.

$. Article 1423 provides : * It shall not be necessary
any Letters Patent for lands granted for agricultural
purposes, to mention the reserve of minint; rights, which
reserve is always supposed to exist under the provisions of
this section.—43-44 V., c. 12, 5. 3.”

Articles 1425, 1428 and 1429 enact ¢ “*Any person who,
previous to the 24th July, 1880, ohtained Letters Patent
or agricultural purposes, but with reservation by the
Government of the mining rights, any lot whatever form-
ing part of the public lands of this Province, may, if he
or his legal representative discover and wish to worka
ming, purchase the mining rights so reserved Ly the
Government, by paying in cash, to the Commissioner,
over and above the price already paid for said lot, a
suflicient additional amount to make up the sum of two
dollars per acre, if for gold or silver, and one dollar per
:‘l’crc if for copper, iron, lead or other baser metals, —43-44

.y € 12, S, 4

Article 1428 : *“If, on any lot of land granted by
Letters Patent since the gth March,.1878, or which shalil
hereafter be granted, on the usual terms and conditions,
for agricullumfpmposcs, a mine of phosphate of lime has
been found to exist, any purchaser of such lot, or his legal
representative, shall, if he wish to work such mine, pay
in ¢ sh to the Commissioner, a suflicient additional
amount to make up the sum of two dollars per acre.—
4344 V., c. 12, 5. 7.”

Article 1429 ; ““Every person who may acquire 1y
Letters Patent, on the usual terms and conditions, for
agricultural purposes, any lot whatsoever upon which he
may discovera mine of baser mutals, excepting phosphate
of lime, shall, if he or his legal representative wish to
work the same, pay to the Commissioner a sufficient ad-
ditional amount to make up the sum of one dollar per
acre.—43-44 V., ¢ 12,s. 8.

7. The law of 1880 thus carefully leaves the titles of
those who held Jands under agricultural grants without
reservation of minerals untouched, and grants to those in
whose grants the minerals had been reserved, as well as
to those who had obtained grants since 1880, the right to

. purchase them on paying the difference between the agri-
cultural and mineral prices,

8. The statute now complained of takes from those
whose grants were made previous to 1880 the right of
ownership in the mines which had not been reserved Ly
the Crown, and which were their undoubted property, and
deprives those who had purchased agricultural lots since
1880, and lands on which phocphates are found, granted
since 1878, of the right guaranteed to them by these laws
of becoming owner of the minerals by paying the dif-
ference in price.

9. The clause 1426 of the Act complained of, imposes
on all mineral properties a tax, (thercin styled a Royalty),
“¢of three per cent. of the merchantable value of the pro-
duct of all mines and minerals,”

10. The imposition of this tax will be most injurious to
the mining interests, and in some cases will entirely pre-
vent the carrying on of mines, in those cases where the
margin of profit is small, which your petitioners undertahe
to prove to Your Excellency-in-Council

1. Thisaction of the Provincial Legislature is contrary
to the general policy of the Dominion, as your petitioners
belicve, the Parliament of Canada having at its session of
1890 granted encouragement to your petitioners by re-
moving the duty on machinery imported for the use of
mining operations, which policy is overturned by the im-
position of such a tax.

12. That thesaid Actis #/tra vires and unconstitutional.

Whercfore your ?ctilioncrs humbly pray that Your
Excellency will be pleased to exercise the power conferred
on you by the British North American Act, and disallow
the said Bill,

Tur. CHAIRMAN, in answer toa question by Mr. W.
H. Irwin did not think it necessary to embody details in
the petition.

Note on the Quebec Mining Law.

MR. BELL then read the following letter from Dr.
Rossitter W, Raymond, Secretary of the Amecrican
Institute of Mining Engincers :—

Sir,—1 Lieg to acknuwledge with thanks the copy of
the new Quebec mining law, which you have kindly for-
warded to me. Having but justreturned from an absence
of several months, principally spent in Egypt ¢z oa the
vcean, T was not acquainted with the provisions of tius
law, and could scarcely credit the reports concerning them
which came in a fragmentary way to my attention.

I have examined, therefore, with curiosity, the prinlcd
text of the law; and 1 confess that my surprise 1s now
greater than ever. I did not deem it possible that the
legislature of any civilized country could at this day be
induced to enact a measure so barbaric in its injustice and
unwisdom. Of the particulars which embody the injustice
of the law, the following struck me as the most important,
though not the only ones

1. As I understand it, the Jaw imposes a ““royalty " of
3 per cent, of the gross value of the product upon mines
alrcady alienated from the Crown by actual sale without
any reservation of the right to levy such a royalty. The
exact effect of the phrase “‘unless otherwise determined
by lctters patent already granted,” in paragraph 1420, 1
may, perhaps, fail to appreciate correctly. I do not
know the precise form of such letters patent 3 and Lam
led ta believe that the form has varied at different times,
and in different cases. But it seems clear that under

paragraph 1435 of the Quebec law hitherto in force, the

B
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i Wt to exact royalty is qualificd by the thsc, “unless
such royaity be otheswise established by letters patent or
other title from the Crown,” the latter half of which is
omtted w the new law.  Moregver, that paragraph con-
fines to gold, silver and phosphate of lime the royaity
therein specially referred to, .

Paragraph 1425 of the old law provides for the purchase
of the mining rights expressly reserved by the Govern.
ment in letters patent granted before July 24, 18803 and
the only requisite is a payment of additional sums, suffic-
icnt with former payments to make $2 per acre for gold or
sihver and $1 per acresfor other metals.

l‘amgr:\})l\s 1423, and 1426 to 1434 inclusive, provide
snmlarly for all cases arising under letters patent 3 and
the last” named parageaph, together with paragraph 1545,
authorises the increase from time to time, by the
Licutenant-Governor in Council, but cannot be construed
as affecting the rights of those who had before such in-
crease made the preseribed payment, and in the language
of paragraph 1425 purchased the wining rights.  Inother
paragraphs, the phrase is sometimes varied, and the right
to ** work ¥ the mines is mentioned, but withou! any limi.
tation as to time; and it is impossible to construe the
payment per acre, thus provided for, as anything else than
a purchase outright, or the tender and acceplance of a
lump sum in liew of all royalty forever.

Tlhc new law seems to levy a royalty even upon mines,
the nghts to which have been legally alienated from the
Crown already. 1 have no doubt that if this be held to
be its force, it will stand self-condemned as unconstitu-
tomal,  Such a levy is no longer royalty at all. It s
illegal taxation, or rather confiscation. Probably words
are wasted in discussing this possible aspect of the case
The courts of a free country may be relied upon to defeat
any such formal violation of justice.

But in another aspect the legal remedy may not be so
clear; and the view I venture to suggest 1s therefore
offered with less confidence.  Yet it seems clear to me
that the land owners coming under the provisions of the
old law above cited have certain vested rights, aside from
those which they may have acquired by supplementary
payments per acre, or by absolute purchase in any other
way of the mining right; of the Crown.

The law, taken as a whole, embodics the inducements
held out by the Government to purchasers of land, One
of thens is, that the purchaser o :lggicultural land may, if
he find ores of iron, copper, etc., buy for an additional
sum per acre the right to such deposits.  If he afterwards
finds gold, silver, or phosphate, a further payment per
acre will buy the right to these also. He is warned by
paragraph 1434 that these prices per acre may be in-
creased at any time 3 by paragraph 1435 that, as to gold,
silver and phosphate, he will have to pay royalty unless
he has obtained under preceding paragraphs, the ¢ other
title from the Crown *’ tﬁcrein provided. But he is not
warned that the Government may at any time decline to
accept any lump sum whatever per acre in licu of
;:})-:xlhy, and enforce a ruinous royalty on mining of all

1AS,

Now the question is, whether there is not an implied
prumise, on the part of the Crown, involved in these pro-
visins, on the faith of which purchasers of lands have
acted.  Is it not an inducement to the purchaser of agri-
cultural land that if he should find it to contain valuable
mues he can buy the mineral right for an additional sum

er acre? O is it not an inducement to the purchaser of
won vt copper-beaﬁnﬁclands that he may if phosphate or
gold ut silver should be discovered in them, buy the right
to these for an additional sum per acre? Granted that
the Government has reserved the right to increase at any
time this sum as to any lands upon which the purchasers’
optiun has not been exercised 3 granted also, that, under
the terms of the law, the Crown remains in possession of
the auncral right ; yet is it not true that although that
tight has not been alienated, an option to buy it has been
offered as a bonus to the purchaser of other rights?

It must be remembered that the substitution of a royalty,
even of 2 reasonable amount, is not a mere modification
of the I)roccdurc of a sale, for the purchaser of mineral
tights has thereafter the free choice to work the mines or
It them lie idle, as he may deem most to his interest.
But under the system of royalty contemplated under the
new law as universal, the previous purchaser of land is
subject to the intrusion of licensed prospectors, and is
{orerd, upon discovery of mineral alleged to be valuable,
to w vk the mines or clse let others work them.

T unnot now inguiring whether this system would be
wise as applied to the administration of Crown lands
hene: furward; but whether it does not involve a violation
of g ] faith and obligation when applicd to the purchasers
of lamls heretofore.” In any such controversy between
priva‘e parties, the courts would inquire whether the pur-
chaser had performed, in pursuance of the alleged agree-
ment, any acts which he would not have performed in the
absence of the inducements offered. The answer to that
question in the present case is, I take it, perfectly clear;
and the¢ proof will be speedily forlhcoming if the new law
gnes 1nto operation, :\gitalisls will certainly not wish to
buy «ven agricultural lands to which they cannot somchow
obtain a complete title, excluding all private trespass and
offic .ad interference.  Nor will they invest in mining rights
held under royalty and subject to forfeiture,  Mortgages
upon such property will have no value as security; and
what will be is only what would have been if the old law
had leen tike the new one in these respects.  But the old
law buid out inducements on the falth of which capital
was i ested or loaned,  Hence, it seems to me, the new
law violates an implicd contract as to all purchasers of
land wnder the old. -

But whether this be Iegally the case or not, the essen-

tial injustice of the new law is plain enough.  If it is not
uticonstitutional, it is unfair.

Aside from these features, the new law is unjust in thaf
it singles out for taxation a particular industry—and the
most laborious and precarious of ail the productive indus-
trics. I do not mran to say that mining skilfully con-
ducted may not be largely profitable; but it would be folly
to deny that it presents peculiar risks, and that the profits
of fortunate an(i well managed enterprises are offset in the
calculation of general results l){ the cost of much fruitless
exploration and many deserved and undeserved faitures,
‘The stimulus to industry in this ficld is the hope of excep-
tional good fortune, “Lhis it is that keeps prospectors at
work, and commands a perpetual supply of capital for ex-
periments and developments,  Consequently, mining less
than any other industry can bear a burden laid cqually
upon the successful and unsuceessful.  Yet this law not
only sclects mining for special taxation, but practically
discriminates against the unfortunate by taxing gross pro-
duct instead of profits or dividends, Tam not now saying
that this is foolish and suicidat, but that it is unjust,

I might go on to characterise in asimilar way the haras.
sing restrictions thrown around mining operations under
the law, the system of petty official espionage and tyranny
ordained by it, etc. But these are part and parcel of the
fundamental injustice which it contemplates.

1 will add a few observations as to the unwisdom of the
law, apart from its injustice.  To make thus special aspect
clear, lct us suppose the new system to be applied to
Crown lands and their future occupants only. This was
the case, for instance, with the Federal wining laws of
the United Statcs, of 1866 and 1872, They concerned
exclusively the mineral lands of the public domain in
certain States and Territories. It is much to be regretted
that the Quebec law was not similarly limited.  In that
case, it would have furnished an interesting, instructive
and not disastrous object lesson to the legislators of the
province. For they would have seen very quickly thatno
capital would submit to its vexatious condiitions, and no
revenue would result to the government.

Who is going to pay for the privilc;ic of exploring for
minerals if the owner of the land has the preferential right
to take the mine he may develop?

Who is going to make explorations cven on his own
land, if every pit he digs must be fenced and kept fenced
forever?

Who is going to put money into the development of a
minc which he cannot allow to lie idle if he finds that it
is temporarily unprofitable, or if he gets mvolved ina
lawsuit about way-leaves or damages or boundaries?

Who is going to bind himself to make monthly or
quarterly returns of minute business details to a government
bureau, or furnish complete maps and descriptions of all
workings? It must be remembered here that the law
provides for no usc to be made of these data, bencficial to
the mining industry. It establishes no body of trained
and skilful engineers, whose supervision or advice might
be really of service. The reports thus exacted will be
simply a mine of information for informers, blackmailers,
and opposing litigants, and the business of mining under
such regulations ceases to be a private enterprise at all,

No doubt some enthusiastic reformers wili say that the
State ought to work the mines anyhow. We have such
people on this side of the line, and perhaps they exist in
Quebec; but I need not discuss that proposition here. 1
will only observe that under the new Quebec law, the
State might as well prepare to work such mines as arenot
now in private hands, for I do not belicve that private
capital will undertake enterprises in which the public is
to be a confidential, irresponsible and meddling partner.

I sce that the Premicr of Quebec has declared the
motive of the law to bethe obtaining of increased revenue.
1t is quite possible that certain concerns now profitable
may yield something for a while under this process of
squeezing; hut unprofitable emerprises will not go on;
capital will not be forthcoming for new ones; the goose
wih lay but one golden egg, and then die,

The folly of this scheme as a whole is carried into its
minor deta”'s. A little acquaintance with mining should
convince anybody that three per cent. on gross value
would be a very unequal tax on the different substances
cnumerated, vied as directed on the gross weight of
rold, it would be, on low %mdc orcs, ten or twenty or
fifty per cent. of the net proht of the miner; and it would
strike a fatal blow at the mining and treatment on a large
scale, at small net profit per ton, of the auriferous ores of
that class. In fact, the law is so contrived as to rest
least heavily upon the mincrs of rich, concentrated
materials, who employ proportionally the least labor, and
Dbenefit the country least, while it bears most heavily upon
those who spend most moncy in wages, freights and
machinery, carry on the most expensive business, and are
content with the smallest profits_per ton of raw material,

A morc ingenious contrivance forinjuring a fundamental
industry, and with it all the business of the province, it
would be difficult to invent. .

Of the army of inspectors_and informers, and the cata-
loguc of petty offences and fines created by this law, I can
hardly speak with paticnce; and perhaps it does not be-
come e to say much on that subject. © We arc cursed in
the United States with too many officialy, and with the
evils of too much ¢ patronage ™ in the hands of our gov-
crnmeat. Until we get our own civil service, federal,
state, and municipal, into a more satisfaciory condition,
we should not indulge in too free a criticism of our neigh.
bors, [ am sorry, in a sympathetic way, tosce the people
of Quebee exposed to the same evils, and in a form appar-
cntly worse than we are called to suffer; but after ail, that
is their business, not mine. Such citizens of the United
States as arc not so unfortitnate as tq be always involved

-

in mining enterprises in the Province of Quebec, wil have
no cause to complain if this new law goes into evect,
“Th~v have only to keep their money at home, or invest it
. regions more justly and wisely ruled.

A vote of thanks to Dr. Raymond for the trouble he
had taken was unanu ously carried.

Tue CHAIRMAN said it was desirable that the Associas
tion should adopt a resotution authorizing the presentation
of the petition to the Governor General in Council praying
for the disallowance of the Quebec Mining Act, and sug.
gested that the committee appointed at a tormer meeting
be authorized to present it Carricd.

Note on the Law Respecting Powder Magazines in
the Province of Quebec.

Tur CHAIRMAN submitted Articles 87§ and 876,
paragraph 17, Revised Statutes of Quebec, as follows ¢

875. Every person keeping a magazine for the storage
of powder, or who sells and holds for sale any quantity
of powder, must btain from the Collector of Provincial
Revenue a license to that cffect.—431 V., ¢. 35, 603 46
V., c 6. s 1,

876. No license can be granted for keeping a powder
magazine within the limits of the City of Quebee and
Montreal, or within a radius of five miles therefrom, or
\mllcss the building be erected according to the following
rules:

1. Every magazine shall be built of stone at least two
fect in thickness, covered with a fige proof roof made of
metal, and adhering to the building by its own weight

only.

2. It shall be enclosed, at a distance of at least ten feet
clear, by a stone or brick wall at least ten feet high, with a
stone coping having a single opening, of which the door
shall be covered with brass, copper or zinc, and shall be
so placed as not to open on any public highway, or on
the side on which is the door of the magazine.

3. Inthe construction of the magazine or in the sur-
rounding wall, only stone, bnick, copper, brass, wood,
glass, tin, slate, zinc, or leather can be used.

4. It must have but one entrance, to which two doors
with copper fastenings shall be placed, one inside and
one outside the walls both made of hrass, copper or
zing, or covercd with the same material.

5. The floors shall be tongued and grooved and close-
jointed, and each part thereof on which any person might
walk or place his foot shall be covered with leather,

6. It shall be provided with two lightning rods, to be
approved of by the Collcctor of Provincial Revenue,

Any powder magazine may, with the consent of the
Licutenant Governor in Council, be constructed in a dif-
ferent manner.~4: V.,c. 3,5. 613 46 V., ¢. 6, s I.

THe CHAIRMAN said: We all know the importance
of taking such prccautions as will render the powder
magazines, which are an essential part in all mining oper.
ations, safe for the public and for the people who use
them. We have on this subject a law which is appareptly
a good one. We have in Articles 875 and 876 of
the Statutes a provision which lays down so far as
regards the Cities of Quebec and “Montreal and their
immediate neighborhoods, a rule for a special magazine
constructed in a particular way—special dircctions as to
the kind of magazine that is required. It also requires
that every one in other parts of the Province who have
magazines, whether such are required either for the use of
the person to whom they belong, or for storage purposes,
that a license should be obtained from the Provincial
Government, and a plan or specification of the magazines
groKoscd to be built furnished to the Provincial Secretary.

f the magazines are approved, the Government issues a
license, the tax being $150.  These are the existing regu-
lations on the subject. I cannot say that it is desirable in
the interests of mining companies, or the persons owning
the magazines, that this law should be strictly complied
with. It does not at all follow in the event of its not
being complied with, that because an accident occurs, the
owner of the magazine is liable for such accident unless it
can be shown that the accident occurred through some
neglect of the owner of the magazine. Besides that, if a
license has not been applied for, and a magazine is kept
without such license, the owner is liable to a penalty pro-
vided for in the Act. I am of the impression that this law
isnot being complied with at all; it may be in some places,
but T am quite sure that there are a very large number of
cascs where this law has been disregarded. I had myself
a plan of a magazine reeently prepared, which 1 have
sent in to the Government, and have reason to believe
they will adopt it, It is stated by those who profess to
understand something about the matter to be a safe kind
of a magazine, and not by any mcans an expensive one,
It is satisfactory to know that much. I may say that it
will strike every person present as being most ({cs:rablc
in their own interest that the laws should be followed cut.
A plan of the magazine should be submitted to the Pro-
vincial Sceretary and a license obtained, because in the
cvent of an accident occurring, although it might not ab-
solutely relicve the owner of the magazine from ali
responsibility, notwithstanding the fact that he has
had the plan of his magazine approved of and obtained
the Government’s sanction, it would undoubtedly be a
very strong |{)oint in his favour. I commend it strongly
to the consideration of all gentlemen who have powgcr
magazines, and who are interested in the subject.

Mgr. W. H. IRWIN.—1I understand that in the new
Mining Act they do not specify the class of magazine that
is to,be used, . .

Tue CHAIRMAN.—The

¥ new Minin'g Act does not
touch the magazines at all, : )
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MR. L. A. KLEIN. —\What I am afraid of is this: If
the license will be raised say to $150 and expensive
mag: zines be put up, this will imduce the mine owners 1o
put up one general magazine and heep a lot of material
together, which, I think, would increase tive danger.

Mi. W, HL IRWIN, - Every mind onwner is as qareful as
ossible.  Take our own district  during the time we

ave worked there, we have not had one single accident,

cxcept last year, when we had a blow-up from lightning,
No magazine will prevent that, and now we keep our
material at two or more different places to avoid danger,
Now if a high license be placed on our magazines, all the
miners \\ilf‘ juin together and probaldy kn‘\n a large
qtmnlil{ of dualin in the vne magazine, which will e
more dangerons than at present.  He asked whether it
would be contrary to the law for several unne owners, as
Mr. Klein suggested, to join together and erect a large
magazine {or the purpose of keeping their stores therein.
He thought the object of the Quebee Government was to
derive revenue from this license, and that it might bea
violation of the Act, inasmuch as half a dozen different
companies would vnly pay une license of $150 in lieu of
several,

Mgz, KLEIN thought that it would not be necessary for
the mine owners to do that.  Phe supphiers would put up
the magazine and the mine owners would bhuy their
explusives daily.  Nothing could prevent that and the
Government would get the $150 license aad  twenty
thousand tons might be stored there,

Tus Cll.\lkkl.\.\' remarhed that the mines of the
ashestus district were withina compuacatively small circuit,
and there would be no great inconvenience in keeping
their eaplosives in one magazine.

MR. {\’. H. IRWIN said that so far as the convenience

of the miners was concerned, he thought at woukd be a
great advantage over the present system, but at the same
time the Quebee Government would consider that an eva-
sion of the Act so far as 1t related to the license and the
revenue to be derived,
. Mr. A M. EVANS remarked that the law of taxation
would be all right if 2 man were to go to Thetford and
put up a powder magazine fur the purpuse of sclbing that
powder tu miners, but the law has uo nght to tas the in-
dividual miner. It might as well tax him for his bread
and cheese,

THE CHAIRMAN, inanswer to aquestion, stated thata
magazine of the hind he had subnutted to the Government
wottld n.t cost mure than $500 ur $000.

Mg, W. H. IRWIN stated that last year their magazine
was struck by lightning and that had it been built accord-
ing to the plans suggested in the Act not only would the
magazine have been bluwn to pieces, but being of stone
and sulid material would have done a great deal of dam-

e. Their magazine was a wouden building on the top
2%:1 mountain and practically no damage was dune.

Tue CHAIRMAN stated that the hind of magazine sug-
gested was mure for preventing explosion than for con-
sidering what the effect of an eaplosiun would be if 1t tovk
“place.

The Responsibilities of the Mine Manager.

This subject was eloquently handled by Mr. A, M.
Evans, Manager for Bell's Asbestos Company at Black
Lake. Mz, Lvans touched upon (1) The responsibilities
to ourselves ; (2) The responsibilities to our employers ;
(3) The responsibilitics to our employees. He spoke
strongly in favor of greater educational facilities for the
miner, and advocated closer attention to sanitation in
mining settlements,

An Invitation to Visit McGill University.
Pror. B. J. HARRINGTON, on behalf of Sir William

Dawson, invited the members to visit the Redpath Museum,

and to attend the Convocation of the Facultics of Arts,
Law and Applied Science, to be held in the Windsor
Hall on Thursday.

Mining Bureaus.

MRr. W, HAMILTON MERRITT, Toronto, having
been called apon, 1o address the meeting, said : I received
with great pleasure the kind invitation of this Association
to attend your first quarterly general meeting, and as it
came at a time when we were endeavoring to interest the
people of Ontario in mining matters, I felt it important
that I should be here to attend what I consider an ¢x-
tremely important event. T hope that we in Ontario will
be able to follow your example and form a similar asso-
ciation, because I am confident that anyone who has the
interest of mining development at heart must have come
to the conclusion that combined cflort is absolutely neces-
sary in order to obtain that measure of recognition from
the Government which the status of the industry and the
extent of our mineral resources warrants.  He commented
on the recent Mining Bill introduced at the Iast session of
the Ontario Governnient, pointing out the absurdity of
having the operations of the Mining Act controlled and
directed by the Department of Agriculture.  He also ad.
vocated a closer recogmition of commercial data by the
Dominion Government, cither in the present Burcau of
Mining Statistics 1n connection with the Geological Sur-
vey, or clsewhere

Mr. B. T. A. BELL pointéd out the utter inefficiency
and incompetency of the so-called Mining Bureau, at-
tached to the Department of Crown Lands in Quebec,
stating that until the Government consulted with trained
and experienced mining inspectors, well versed in the
wants and uses of the industry, it was hopeless to expect

roper mining legislation. If the loca! Government had
ollowed the example of the Province of Ontario, and ap-

pointed a competent commission to cnquire into the re-
quirements of the industry, he was sure no such iniquitous
measure as the recent Quebee Mining Act would ever
have been attempted.  The Dowminion Government had
done much to foster our manufactures, to extend coloniza.
tiun, tu bwild railways, to develop our great agricultural
resources.  \What had it done to promote the most staple
industry of them all, the development of our mines?
The Geolggical Survey, it is true, had accomplished much,
and deserved a more generous recognition. It must,
however, be regarded as a scientific institution. Was
there not an urgent demand for some department or sec-
tion of a departiuent where commercial’ data would be
readily accessible.  The present  Statistictical Bureau
opcralcd by the Survey was practically uscless as a means
of supplying that cummcrci:\l mformation respecting our
minerals so much sought after by investors from other
countrics.

Mz, W, L IRWIN : I quite agree with Me. Bell that
this matter should be taken up by the P ovince, and that
there should be cstablished a proper bureau of mines,
whose duty it would be to supply the public and miners
with information bearing upon mining affairs.  Of course,
heretofure, the answer to t&m would have been, I sup-
pose, that the mining community did not contribute suf-
ficient revenue to warrant the exvenditure. But as it
scetus to e the intention of the Provincial Government
10 tax munng property in some fonn or other, I think now
is the time to bring the matter to official notice. He
movad that the Sccretary be empowered to prepare a
resolution to be sabnutted to the Quebee Government.
Carried.

This terminated the morning session.

In the afternoun Mr. J. T, Donald, M.A., Montreal,
read the following paper on

‘The Chemical Composition of Asbestos.

Having of late devoted some time to the aunalysis of
samples of ashestos from different localities, I have decs-
ded 1o lay befure you sume of the results obtained. These,
I trust, may be of interest both to those who are engaged
in nuning in the ashestos districts of Eastern Quebec as
well as to those whose labors are among the Laurentian
rocks. I shall confine my attention to three points.

1. Comparison of Canadian wwith Italian Asbestos.—
When Canadian asbestos was first placed upon the mar-
ket it had to compete with the Italian mineral, and it is
matter for regret that attempts were made to decry the
Canadian article and to prejudice users by the statement
that chemical analysis showed the latter to be inferior to
the Ialian,  From different sources samples of the Italian
were procured, some of which are now before you,  An
analysis was made of the best sample and the results are
shown in colvmn 1. Coiumn 2 shows the composition
of a sample from Broughton.,  The Broughton fibre was
taken for analysis because of its marked freedom from
forcign matter, the Thetford samples first selected for that
purpose having been damaged by fire and smoke,

ITALIAN HROUGUTON TEMPLETON,
Silica..........40.30 40.57 40.52
Magnesia «.....43.37 41.50 42,05
Ferrous omde .. .87 2.81 1.97
Alumina ....... 2.27 .90 2.10
Water........ 13,72 13.55 13.46

100.53 99.33 100.10

Certainly chemieal analysis shows that our Canadian
fibre is in no wise inferior to its European rival.

IL. Z%e cause of the harshness of }bre of some aslestos.
~Chemical analysis throws light upon this important
point.  From the analysis given above it may be seen
that asbestos is principally a hydrous silicate of m.agnesia,
i e., silicate of magnesia combined with water. It
must be borne in mind that this water is not present as
moisture, the moisture of bread for example, which can
be driven off at a temperature of 212° Fah. ; it is water
more intimately associated with the silicate, but which
may be dissociated therefrom and driven off by a high
temperature, just how high I have not yet determined.

When harsh fibre is analysed we find it to contain less
water than the soft fibre.  In fibre of very fine quality
from Black Lake analysis showed 14.38 per cent. of
water, whilst a_harsh-fibred sample gave only 11.70 per
cent. Tt is well known that if soft fibre be heated to a
temperature that will drive off a portion of the combined
water there results a substance so brittle that it may be
crumbled between thumb and finger.  There is evidently
some connection between the consistency of the fibre and
the amount of water in its composition. It i3 probable
that the harsh fibre was, as originally deposited, soft and
flexible, and has been rendered harsh by having a portion
of its water driven off by heat, cither produced by move-
ment of the associated rocks ar resulting from the infection
of molten matter through voleanic action,

HI. Comparison of Cambrian with Laurentian
asbestos.—Up to the present time Canadian asbestos may
be said to have been vbtained exclusively from the Cam.
brian rocks of eastern Canada. Of late, however, indi-
cations have not been wanting to show that it is ible
that the great belt of Laurentian rocks to the north of the
St. Lawrence may yet prove to be a rich source of this
mineral. It has long been known that seams of short
fibre are to be found in those rocks, but it is only within
the last year that any attempts have been made to test
these veins, and it is gratifying to be able to state that the
results of these attempts are promising. Much of the
Laurentian serpentine is different from that of Thetford

and Black Lake. It is much lighter in color and is re.
markably free from desseminated chromic and magnetic
iron. 'l};u: contained ashestos is, like the serpentine, of a
lighter color than that from the Cambrian, and in conse.
quence of the absence of iron there is little or no tend-
cney to discoloration from percolating water.  Is tlus
Laurcatian asbestos as sui(abllc for use in the arts as is the
Cambrian varicty ? Column 3 above gives the analysis
of a sample from the Lauwrentian of Towpleton, from
which it is scen that so far as composition is concerncd
the two are practically of equal value,

In conclusion your attention is dirccted to the spea
mens before you. The world is being searched for ashestos,
particular attention heing paid to South Africa, which s
considered a promising field.  These specimens are sa
to be fairly representative of their locabities, and it requires
no cxpert to rccognize the great superiority of the
Canadian mincral,

Mg, L. A. KLEIN pointed out that the only objection
to Italian ashestos was that it did not stand spinning so
well.  He thought that Mr. Donald’s sample conld hardly
be characterized as a fair specimen.

Mgz. W. H. IRWIN pointed out that to-day Canaduan
asbestos is used in every country in Europe for manutac.
turing purposcs, even at the pit’s mouth of the Itahan
mines.  As Mr. Donald has explainey, there is very hule
difference between the Canadian and Italian asbestos as
to their composition, but there is a very great difference
in their formation, The Italian ashestos is exceedingly
long in fibre, but it is in such a shape that it is almost
impossible to handle it properly with machinery, while
Canadian asbestos costs so much lessto manipulate, and
allows it to be placed in the market in its manufactured
shape at a price that will enable it to compete with any
other ashestos material.

MR. A. M. EVANS inquired whether the formation of
asbestos actually rises with the contour of the ground or
whether it assumes its own level. He knew for a fact
that on a level with Black Lake they had asbestos, and
that 750 feet zhove, at Mr. Klein's place, they also had
asbestos, and he asked whether Mr. Klein would be right
in supposing that he had 750 feet of ashestos. Thisisa
question for mining men in the future to take up.

Mgr. B. T. A. BELL asked if it might not be in the
interests of the industry to have the occurrence of the
mincral tested by the Diamond drill at depth,

MR. W. H. IRWIN said that as asbestos altered in
character every few feet, a bore hole might not e a
fair test,

MR. J. LAINSON-WILLS srcaking of the Italian and
Canadian asbestos, said he did not know whether the
analysis as given by Mr, Donald represented the average
composition of these separate minerals, They all knew
that they are scparate minerals, the Italian being fibruus
serpentine, whereas the Canadian is fibrous only. There
seems to be too much similarity betwecen the mincrals
which are really different.

After some further discussion, the Chairman called
uvon Mr. J. B. Smith, M.E., to read his paper on

Mine Inspection.

Naturally assuming that this paper should deal with the
iuspection of mines i accordance with the minin; laws
and regulations of the Province of Quebec, and the re
cently passed amendments to the Miniug Act, I found on
consideration of these that they are not mining laws in the
proper sense of the term, at least as understood among
mining men in Europe, and that it is difficult toanticipate
by the light of mining experience merely the effect of en-
actments which should more properly be considered from
a politico-cconomical point of view,

The recent amendments to the Mining Act referred to
concerns itself almost entircly with the sale and purchase of
mineral lands and rights, and the imposition of a heavy and

-direct tax on the produce of all mines, and has for its

object so undoubtedly the acquisition of revenue, that 1
hesitate to speak on the question at all from a miner's
point of view, kiiowing little of the dutics of mine inspece
tion under such conditions, and knowing less of the effect
of arbitrary laws which invest an inspector—who, from
the responsible and delicate nature of his office, ought
never to be more than a witness—with power to assess
and collect taxes and impose penalties, and, with the
s‘tzmmary jurisdiction of a police magistrate, to enforce
them.

The tendency in the older mining countries of Europe,
cspecially great Britain, has been of late years towards
the reduction, if not tolal extinction, of royaltics, dues,
and such impositions, and the appointment of a Govern:
ment inspector to collect these would, there at least, meet
with very determined opposition.

We may, I think, take it for granted on general pnnci-
glcs of cconomy that the less interference there is by the

State with 2 young and promising industry the better for
hoth State and people.

It would be considered monstrous if the Government
were to im{posc a tax on the production of any staple
article of food, say wheat for instance, yet n' direct wux is
levied on the mineral known as phosphate of lime, the
sole use of which is for fertilizing the land, and wlich is
the great plant food of the cereal of which bread is made.
Is not this a tax on the production of food ?

Enormous tracts of land in the Province of Qucbecare
lying exhausted and unproductive at the present nme,
actually incapable of growing wheat for want of a fertitizer,
and yet a heavy tax is imposed on this mincral, alrcagly
cosll{‘ and difficdlt to mine—a fertilizer capable of reviv-
ing the wasted energies of the Province, and enabling -

)
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her farmers to f;row cnough com to supply the wants of a ‘ veys are necessary also to prevent the en. roachment of

much increased population to say nothing of export.

Perhaps no known industry is so likely to pmduce
geneeal prosperity in a new country as that of mining. Tt
always attracts an energetic and “useful population, and
the brst promise of revenue is to let such an industry
develop itself without hindrance and  with as little inter-
ference as possible.

Colonies rapidly become settled in the neighbourhood
of mines, and a demand rapidly springs up for agricul-
tural and other home produce, thus offering the surest

rantee of permanent prosperity to the whole country,
ﬂ 1ta wise policg for a country rich in minerals to hamper
this industry with taxes and a complicated system of pur-
chase, and hiarass those engaged in developing it with the
troublesome interference of inspectors and tkc miscrable
espionage of informers, tne latter of whom  will certainly
increase in proportion to the penaltics of which they are
to reccive half for their information ?

The laws and consequent inspection which are really
beucficial to mines and miners, however, are those which
control the nctual working or operation of mining, and
the conditions existing between owners and workmen, in
or ter that the former may not derive profit regardless of
the safety and health of the employees, and that the
latter may not wrong themselves through the neglect of
sanitary laws and the cnrclcsﬁ' in_dichrcncc to danger en-
gendered by custom and familiarity.

In recent times the object of mining legislation in
European countries has been almost entirely in the diree-
tion of amcliorating the condition of the workers, By
regulating the hours of laber, by preventing the employ-
ment of women entirely and children of tender years
undergraund  at all, and by the prevention of accudents
through the close and regular inspection of underground
workings by competent mining engincers ; and_such in-
spection has lea to other beneticial - regulations from time
1o time.

The passing of the Metalliferous Mines Amendment
Act of Great Britain, in 1872, was the resalt of a great
number of Reports made from time to time by the inspec-
tors themselves, showing the inefficiency of the existing
laws to insure proper conditions of mining.

The inspectors prior to that time were, as a rule, fairly
well educated engineers, thoughnot to compare with the
class of mining inspectors of the present day,  They
were generally practical miners, and men sensible of the
high responsibility of their office.  In their expericnce n
the general inspection of mines they were brought face 10
face with a state of things which, at that time, it was not
withw their power to improve according to existing laws,
and I think we have to thank them for the better laws
cnacted as the result of their reports and recommendations.

The laws, however, which they were indirectly instru.
meatal in making, demanded a much more highly edu-
cated class of men to sec the regulations enforced, and
inaugurated a new epoch in the history of mimng in
Great Britain.

These Government inspectorships of mining divisions
under the new Act wete very properly lucrative and hon-
orable appointments; young mining engincers were speci-
ally educated at the French, German and English mining
schoals with a view to obtaining them; many of them hac
actual experience in the working of mines iu several of
these countries.

The result of this was to raise the standard of mine
engineering in Great Britain in a marked degree. By the
light and application of scientific knowledge to mining it
has become a more certain and regular pursuit. A mining
inspector of the present day is at once an engineer, a
geologmst, chemist and mineralogist.  The competitive
examination system in England, insures the selection of the,
very best men of their class. Their knowledge is commuri-
cated tomine managers and in a great measure to the work-
men by advice tendered in the intercourse which their close
and frequent inspection necessitates, The visitof theinspec-
tor is rather hailed with pleasure than otherwise, and
under this judicious system imspection cannot be con-
sidered domiciliary or in the light of espionage.

The owners of mines feel that useful regulations and
close inspection secure a good system of mining, and
relieves them of much responsibility.

The manager or agent teels himself also relieved of
mich personal responsibility in the case of unavoidable
accidents,

The penalties imposed for violation of the laws are fre-
quently applied to the relief of the sufferers of mine
accidents.

In Canadian mines, perhaps more than anywhere else,
mimag inspection is urgently necded, not in the sense
undurstood with regard to the recent mining law of Que-
bee, but for the proper working of its mincrals and the
prevention of accidents to the workmen.

Tu this paper ¥ am not referring to coal mines, which
usually need special regulations and special supervision,
but to such mines and quarrics as come under the provi.
sions of metalliferous mining laws.

The sudden changes in such a climate from severe frost,
Whire masses of loose rock and dangerous ground may be
hebl together safely enough in winter, and break away
wih disastrous consequences in summer, necessitate care-
ol umbening, It is evident that if this is left to the
ojton of the owners or agents the question of safety will,
In 2 great measure, be subservient to that of cconomy.

In order to see that mining operations are properly
amcd out, undeagwound surveys should be made compul-
sory after a certain stage of development, and the duty of
the inspector should be to see that such Surveys are com-
Pleted and fiiled in up to a fairly recent date, showing the
addmion 10 such plans of the latest workings. Such sur-

| neighboring mines on cach other’s property, and for this

purpose shouwld have reference to a surface survey of the
country, which should be made by the usual sworn sut-
veyors,  Copies of such survey should be deposited at the
Record Office of the Provinte, together with other inform.
ation supplied Ly the inspectors.  Such records afford
valuable assistance to subsequent mining and to the geol-
ogists of the country,

The storage of evplosives on or about a mine should
also come under the authority of the inspector of mines,
as well as the quantity allowed to be carried into the mine
for immediate use by workmen,

With respeet to magazines for storage of explosives
considerable latitude should be given in a country but
unc(iually settlect Jike Canada,  The expensive magazine
needed 1n a thickly populated neighborhood would be
supertluous for a new mine opened tn a district which is
unsettled and but sparsely inhabited. It shouk! not be
overlooked either that great difference of opinion exists
among scientific experts on this sibject of magazines, and
that whilst some recommend enstly and elaborate build-
s, heavily built and ponderous, others advise the light-
est and most fragile of structures, and it is centain that in
the event of a magazine explosion the result would be
much moze dangerous in the former than the latter.

Special rules and supervision are desitable too with
regard to the charging and firing of blast holes, taving
particular reference to the kind of explosive materia
used,

Also for the securing safe means of ascent or descent of
persons in the wines by ladders, and the angle at which
they should be placed, with proper provision for resting
at convement stages where the mines are deep.

To secure the good health of the worknien it should be
incumbent on the owners of mines to provide a proper
systemof ventilation, the noxious fumes of after-damp
being the insiduous cause of many terrible diseases.

I do nm purpose in this paper to supply a code of rules
for the working of mines in this Province, and have
merely mven the foregoing as examples of such a code as
could be usefully formmlated to the advantage of bath
owners and employees in this country.

And in all mining countrics the owner or agent of min-
ing works should have a right to establish special rules,
wh ch may be desirable for the conduct and guidance of
the persons employed, alter subniitting the same to the
inspector of his division for approval and the consent of
his department,

I conclusion it may be waith while to notice that in
older mining countries arbitrary powers to fine and im-
prison without appeal are never given to inspeclors—a
system which it is evident, whenever employed, will lead
to bnbery and corruption. .

In England the inspector is never invested with the
powers of a justice of the peace—his duty being to report
any violation of the mining laws, and prosccute if neces-
sary.

In cases of arbitration. having regard 1o a dispute as to
the violation of the rulss, or as to whether it is a viola-
tion, the inspector of mines should be counsidered as one
party to the arbitration and the mine owner or agent as
the other, and an umpire should be decided on in the
ordinary manner,

In England the cases of prosecution are taken by the
inspector before a magistrate of quarter-sessions,

X‘rcgtcl that I have not had time to do greater justice
to this subject as it is a very inturesting one to me,

Its constderation has, however, suggested many things
in connection with Canadian mining laws and inspection,
which I hope to be able to refer to again at some future
time.

Mcantime if anything I have said leads to a discussion
amongst the many eminent mining men present here to-
day the best object of such a paper will be fulfilled.

Mg, W, H. IRWIN, in referring to Mr. Smith’s paper,
thought it to be greatly in the interest of the mine.owner
to have proper mine inspection.  In the asbestos district
they had an inspector well acquainted with the wants of
the community, and although ziot a scientific or practical
miner, thoroughly honorableand trustworthy., Herefersed
to Mr. John White.

The CHAIRMAN : It was undoubtedly a great advan-
tage to know that they were working under the inspection
aml sanction of a man who thorou% ly understood mining
work. In the event of any accident thc minc operator
needs a compe* at witness in the ingpector to bring before
the court. .

Mg. B. T. A. BELL: It is a notorious fact that in
this Province no official record is kept of accidents and
no cnquiry or report is made n:gguding them by the pres.
ent so-called Mining Service of the Government. During
the past year there had been falls of roof and slides in
different pacts of the country, fortunately without loss of
life, the iishaps having occurred when the men were out
of the pits. It was the duty of the inspector to have ex-
amined and condemned these workings.  The protection
of the employee was the best safeguard to the employer.
He thought the Association would be remiss in its duty if
it did not make some representation to the Government
on the subject. .

Mz. A. M. EVANS : In England, in 1862, for every
12,000 tons of coal raised they would kill a wman, and
after the Government took over the matter in 1870 40,000
tons were raised without any fatality.  If the record of
that country he taken to-day, as compared with 1879, he
believed that the district of Lancashire can produce
50,000 tons without any death from accident. ~Such was
not the case before Government inspection was introduced.
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MR, A. W. STEVENSON thought the subject one of
urgent importance, and he would move, * That the Presi-
dent, Mr. L. A. Klein, Mr. S. P. Franchot and the
Secretary, be a deputation to confer with the Government
on the subjsct. "—Carricd.

Visit to McGill University.

At the invitation of the Edison Electric Company, the
members took carriages and drove to McGill University
Grounds, where a Marvin Electric Percussior Drill and
the necessary plant had been installed.  Before explaining
the plant, the party adjourned to one of the lecture rooms.
to listen to the papers on the application of erectricity to
mining operations,  The first subject was :—

The Electrical Transmission and Conversion of
Energy for Mining Operations,

By H. Warp Lroxarn,

The transmission and conversion of encrgy is above al?
others the question of importance m every kind of engi-
neering work, and in mining engineening this is most
conspicuously true,

Until quite recently all practical methods of transmitting
and converting energy involved the actual transfer of
sensible matter over the distance in question and this
matter necessarily possessed such qualities as weight, mag-
nitude, temperature, inertia, and other qualities common to-
all matter. .

It is, cherefore, not susprising that all enginecrs, and
particularly mining enginecrs, are watching with the keen~
est interest, the development of mcethods for transmitting
and converting energy by means of electricity, for, in clec-
trical problems, the many considerations and restrictions:
duc to the inflexible characteristics of matter may be en-
tirely disregarded and the possibilities of mining engineer-
ing are correspondingly increased.

The transmission and conversion of energy by water,
stean, cables, compressed air, and so forth, we are all
familiar with, and we know to our sorrow the limited
distance, the low efficiency or the tremendous first cost
which has hampered our enginecring work at cvery turn,

With the utilization of electricity for the transmission
and conversion of energy we absolutely reverse these con-
ditions and are cnablc(i; to operate at practically unlimited
distances with extremely high cfficiency and very low first
cost.

The invention of the incandescent lamp marks the
commencement of an era upon whose threshold we now
stand and in which the possililities of engineering will be
extended to a degree we can, at present, bave no adequate
conception of.  Until the Edison lamp was invented and
introduced, all distribution of electr.cal energy was by
what is known as the series system, which did not lend it~
sclf readily to the development and use of clectric motors.
With the Fdison lamp came the system of distribution
on the multiple arc plan and the commercial possibility
and development of electric motors dates from that
time.

The stationary electric motor, supplied from the light-
ing circuit, was naturally the first on account of the.
number and stmplicity of its applications ; then the motor
was applied to propelling street cars, and the modern
clectrical street railway system was rapidly evolved, The
electrical engineer, in his search for ‘“‘new worlds to-
conquer,” next turned his attention to the mining feld.

The great variety of the applications in this field, the
distance from the mines to the principal cities, where
electrical developments have been most rapid, and
the lack of knowledge as to the exact requirements.
have, until recently, made even the simplest applications
of electricity to mining rather rare.

Perhaps the greatest stumbling block has been the per-
cussion drill, Until recently, when a mine owner asked
if we could transmit his power, light his mine, and operate
his pumps, hoists, tramways and mills, we would confi-
dently reply ¢“Yes!” But when he asked if we could re-
place or operate his air-drills we were obliged to say,
** Not yet,

Since the drill is the most universal of all mining appli-
ances operated by power other than hand power, it was
not possible to make rapid progress until this deficiency
was corrected,

The Edison General Electric Campany has put upon
the market in commercial form, during the past thirty
days, three types of electrical drills which will enable the
mining enginecr to accomplish all that he has been
able to accomplish herctofore by other drills, and not only
this, but to accomplish far more than was herctofore pos-
sible and under conditions he.ctofore prohibitory.

First in importance comes the Electric Percussion Dril,
the invention of H. N. Marvin, of Syracuse.

Following is a brief description of the principal features
of this drill :—

Fastened upon a suitable tripod or column is a picce of
boiler tube, seven inches in diameter and about two and a
half fect long. In the forward half of this casing are
placed 2 cylindrical coils of wire in the form of solenoids,
each about 8% inches long, having an outside diameter of
about 6% inches, so as to make a loose fit with the cas-
ing, and an inside diameter of about 23§ inches. These
two solenoids are placed so as to be against each other
end to end in the casing. The bit plunger plays freely
through the centre of these solenoids and is supported by
two beatings placed just beyond the outside ends of the
two solenoids respectively.

The back portion of the casing contains a spiral spring:
of the sorm frequently used for car springs. 'Phc lunger

e is composed of a osntral portion made of wrpught iron
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about founteen inches lonyg, and both the forward and back
portion of the \)lun er, which are made of aluminium
ronze, are rigidly fastened to this iron portion, The

forward portiun is about thirteen inches long and carries

the bid socket.  The back portion is spirally milled for o

length of about 9 inches so that the cross section of this

Bonion is heaagonal, At the extreme back end is a steel
uffer which strikes against the cushivning spring.

The spirally-milled portion of the plunger is similar to
that used in other percussion drills, and causes the drill to
revolve upon its axis Y of a complete turn with each
stroke.  The ends of the coils of wite are brought to con-
tact picces at the top of the adjacent ends of the two
solenoids, where there is a socket for receiving the termi-
nals of the cable, and thus wmaking electrical connection
with the drill.  Thete are three conductors leading from
the generator to the drill, one of which is connected to
one terminal of each of the solenoids, and the other two
<conductors are connected to the two remaining terminals
of the solenoids respectively.

The generator is of the simplest kind, the coils on the
armature having their terminals connected to two insu-
lated collars on the shaft.

One collar is a continuous metallic ring, and upon this
one rests a brush which is connected with the conductor,
which is common te both solenoids.  The other collar is
metallic for hall of the circle, and the remair.ng half is
insulated from the armature wires.  Upon tnis ﬁalf ring
rest two brushes diamctrically opposite each other and
<ach brush is connected to one of the two remaining con-
ductors leading to the solenoids in the drill,

If now we revolve the anmature of our generator in a
separately exvited magnetic ficld, an electric current will
flow, lct us say, from the armature to the half ring, then
through one of the two brushes which happens at the in-
stant to be in contact with the half ring, along the corrss-
ponding conductor toone terminal of one solenoid, let us
supl)osc the rear one; then through the rear solenoid
itself, and back along the mutual wire to the continuous
fing and then to the anmature again.

This current, in passing through the rcar solenoid,
makes a powerful magnet of it, and this tends to pull the
plunger back into a position such that the centre of its
1ron portion shall be in the centre of the rear solenoid.

When the armature moves forward a half revolution the

larity of its 1+ ires is reversed, and the other brush, with
its conductor, is now in contact with the half circle;
conscquently, the current in the mutual wire will be in
the reverse direction from that of the former wave; the
rear solenoid and its conductor, formerly active, are now
out of circuit, and the circuit is made through the other
conductor and its corresponding svlenoid, that is, the for-
ward solenoid.

The magnetic action of this solenoid tends to make the
plunger move forward, so that the centre of the iron por-
tion shall be in the centre of the forward solenoid.

Thus we get a reciprocating action of the plunger, and
every revolution of the armature of the generator will
cause a complete stroke of the drill. By varying the
speed of revolution ofthe gencrator we cau make the drill
strike any number of blows per minute we choose. In
usual practice 60 blows per minute are found to give ex-
<ellent results.  The spiral spring, it will be oblscrved,
stores up the encrgy of the back stroke and returns it to
the forward stroke, assisting the magnetic impulse and
greatly increasing the strength of the blow.

In order that we may form an unbiassed judgment of
this drill, I will quotc the opinion of André, perhaps the
best authority on power drills, who, many years ago,
?talultcd the requirements of a first-class power dnll to beas

ollows :~m

1. Simple in construction, strong in every part.

2. Few parts, cspecially moving parts.

3- Aslight in weight as can be made strong.

4. Take up little space.

§. Striking part of rclatively great weight, and strike
irectly.

6. Piston alonc exposed to shocks.

7. Piston capable of variable length of stroke.

8. Sudden removal of resistance should not injure
any part,

9. The rotary motion should be automatic.

10. The feed of machine, if automatic, should be re-

gulated by the advance of the piston as the cutting ad-

s
11, Should be capable of working with moderate pres-

sure.
12. Should be readily taken to picces.

It may be sufficient to say that the Marvin drill possesses
<every one of the good qualitics André specifics, and in a
most marked degree ; but, in deseribing the sood qualities
of this drill, we can. if necessary, add considerably more
than André specifics.  For cxample :—

1. It is simplein construction and strong in every part.

2. It has 2 minimum of moving parts, that is, onc.

3 It is very light in weight, for its strength—this
being possible because of the perfect cushioning at Loth
ends of the stroke.

4. Tutakes up very little space.

5. The striking part is of sclatively great weight, and
strikes directly.

6. The lengih of stroke is variable at will.

7. The dsill cannot damage itsclf by its own bLlow.

8. The rotary motion is automatic

9. It has very few parts,

10. It can be cntircly taken apart and put together
again inside of ten minutes.

11. There are no joints to be fitted or packed.

12. It is not affecied by heat or cold.

13. It can be operated at great distances from the
source of power.

14. It has a much higher efficiency than other drills,

15. It is independent of the action of any valve.

16. The rate of striking is independent of the kind of
material it strikes.

17. It will uperate in the open air without striking ang-
thing, and hence can be made to strike an eatremely light
blow at its full rate, which is very important in stasting
holes, and so forth,

18. It can be rapidly moved from one position to an-
other at a great distance, since the encrgy is transmitted
through flexible cables.

19. No loss is suffered due to clbows, bends, valves,
etc., in the conductors.

20. The conductors can be carried on very light sup-
ports, both because of their light weight and i)ccnusc the
transmission of energy through them does not tend to
distort their position,

The importance of the above characteristics will be ap-
parent to any one who is familiar with the operation of
the steam and air drills.

Itis imcrcstinﬁ to note that in driving the Hoosac Tun-
ncl the average life of the power drills, before sending
them to the shop, was fifty hours.  Even to.day, after a
devclopment of twenty-five years, we find that it is
common practice to have in the shop one-half the total
number of drills employed.

In pushing engineening work it is frequently of i:m-
mount importance that the work be donequickly. There-
fore, any means of greatly increasing the rate of drilling is
extremely valuable. To increase the rate of drilling we
must cither increase the strength of each blow or else we
must increase the number of blows p~ minute. A limit
to the rate of striking is soon reached when a valve of
considerable weight must be moved from rest by the con-
cussion of the previous blow, and when a material sub-
stance, suchas air or steam, must then fill the space back
of the piston and raise the pressure to the working pres-
sure. Also the strains and shocks caused by the valve
and the air or steam soon become troublesome as we in-
crease the rate of striking. With the Electric Drill the
speed of rotation of a perfectly balanced cylindrical
armature of small diameter alone determines the rate of
striking, and there is apparently no limit to the rate of,
striking, except the possible rate of the magnetizing and
demagnetising of iron, which is already done in daily
commercial practice at the rate of 10,000 times per
minute with the highest efficiency.

With 800 blows per minute we have already drilled at
the rate of four inches per minute a hole 134 inches in
diameter in the hardest Quincy ite, and that with an
expenditure of energy not exceeding three horse power.

firmly belicve that in a comparatively short time we
will be furnishing percussion drills whose rate of striking
will be several times as much as that we now employ,
and that with no more and no heavier drills than are now
used the rate of driving a heading will be increased many
times. The importance of rapid driving of work is
ractically illusirated by the fact that in the Sutro tunnel,
Mz, Sutro offered the men at work, in addition to their
tq.;nlat wages, the following bonus :
‘ot every foot per month over 30u and under 400, $5.
.« [y .« 400 « 500, $10.
. . € 500 20.

A bulletin from the Census Department, under date
of March of this year, shows that in granite quarrying the
cost of labor is 847, of the total cost of production, and in
Massachusetts, where the output is much greater than in
any other state, and where the longest experience and
most approved methods arc met with, the labor is 82149,
of the total cost. It will be evident that any labor-saving
device in such a field will be extremely valuable.

Another drill of great valuc 1o the mining engincer is
the Diamond drill. The Edison General Electic Com-

pany have, during the past thirty days, put upon the mar-
lcct an clectric diamond drill which they have been
developing for the past twoycars.  The drill is the inven-
tion of J. E. Storey, of Denver.. It presents a great
many advantages over the diamond drills heretofore used,
as will be evident from the following description of it :—

The drill weighs complete 239 pounds. The average
power consumed is about x}‘s P, and with this ex-

nditure of puwer the drill will bore a hole of 1 inches

iameter in hard rock at the rate of two inches per minute,
taking out a core of ¥ of an inch. The drill rod is
rotated at the matc of 400 revolutions per minute
without an{ load, and when drilling at full load the speed
is Ctéql‘ly;dhc’ sarnc.cd by a sing) f
c drill rod is gear a e sct of gears toan
electric motor which tcvolvzs at 1,600 tcvolu‘tzions under
conditions of fult load. The motor has four poles, and
the kecper joining the poles is in the shape of a surround-
ing cylindrical shell, which thoroughly protects all the
s of the motor and other parts of the machinc.

Upon the drill rod is placed a rotary pump which sup-
plics the drill with the waler.

In using the diamond drill the following points are of
great unportance

1. The speed should be uniform and automatieally
controlled very closely, so that removing the load quickly
will not permit the drill to run avra{.

2. The drill should sun at as high a rate of speed as is
consistent with smooth drilling and a proper supply of

water.

3. The drill should be extremely sleady, as any material
vibration transmitted by the dnll rod to the diamond
points is disastrous to them,

4. Thc drill should be as light and compact as is con-
sistent with the requisite strength.

8. The drill should be c::{)nb\e of heing readily and
rapidly moved considerable distances and put into opera.
tion again with the least loss of time.

Up to the present time diamond drills are oi)emled by
reciprocating engines, and the cngim: is fastened upon the
same frame as the drill rod, to which it is geared by suit.
able gearing. The engine usually has two cylinders of
the oscillating ?vpe to reduce the vibration as much as
possible, and eliminate the dead points. With these
small engines it is practically impossible to automatically

¢t the close regulation of speed which is desirable, and
the speed is governed entirely by hand throttling. The
engines caunot be run at very high speeds because of the
vibration they would produce, and because of the rapid
depreciation of such engines st high speeds. 1t, there.
fore, becomes necessary to gear to thedrill rod by gearing,
which is oftentimes objectionably large, and would
become even more so if a higher speed upon the drill rod
were attempted, as is_desirable. The space occupied by
the drilling machine is quite large, as the engine, gears,
ete,, occupy much space. This 1s a great objection
cases of operation in tunnels, shafts, etc.

With the electric drill the motion is free from any jar,
as there are no reciprocating éxms, and the speed can be
made absolutely constant under nn{ condition of load up
to full load. The speed of the drill rod can be made any-
thing desired up to several thousand revolutions per
minute, if desired, and under any conditions of speed
above 1,600 per minute there would be no gears what.
ever, The weight of the electric diamond drill is, for the
same power, much less than that of the steam diamond
drill, and the space occupied is in a direct line witk, .. ~
hole, and is extremely small in amount. X

The drill can be operated from any existing electric
light circuit, and the current for it can be supplied at two
miles’ distance from the source of power by wires of size
No. 10 B.W.G., having a diameter of about 14 of an
inch. The drill can be carried wherever 2 man can catry
35 pounds, which is the weight of the heaviest single part,
and hence can be quickly set up and operated in the most
inaccessible places. .

It will be evident that for prospecting work, when 2
certain territory is to be explored, this drill is particularly
adapted.

S’l,aning from a convenient and economical source of
power, we can, if desirable, lay our wires alongethe surface
of the ground, and in a very few hours can be operating
our drill miles off. We can then reel up our wire and lay
it again in an exactly opposite direction, and again be .n
operation at perhaps five or ten miles off in the course of
a few hours more.  In laying the wire, a couple of horses
yoked abreast, and carrying the reel, is all that is neces-
sary. For operating at a distance of one mile in any
direction, the diameter of the wire necessary is but ¢t of
an inch, and the total wei_ ut of the wire only 340 Jbs,

he facility with which prospecting, and also drilling,
in permanent works such as mines, can be done with this
drinf will no doubt lead to its rapid and general use.

There is every reason to expect that with the clectric
diamond drill the speed of the rotation of the drill can be
very greatly increased, with consequent increase in therate
of dnlling, which is of the Frcatcst importance.

he Edison General Electric Company have a thid
kind of drill, which is a rotary high speed drill, havinga
soli! steel bit, and this drill is used for drilling coal and
similar comparatively soft materials, and also for drilling
metals, where it will have an extensive use i the con-
struction of steel ships and bridges, and similar works
where the drill has to be taken to the work rather than
the reverse. .

With the three drills which Lhave described, the Edison
Company is now able to do any class of drilling desircd,
and these drills are likely to play an important part in the
future of mining engineering. .

The clectric mine locomotive and the hoists, pumps,
ventilating fans, crushes, stamps, etc., operated by clee
tricity, are instances of the application of electricity to
mining which have already proved themselves entircly
successtul.  The undercutuing of coal by electricity is an
important ficld in which the Edison Company has made
great strides, the machines being of two entirely distinct
types, which becomes necessary in order to properly com:
ply with the conditions met with in peactice in different
mines.

The clectric refining of metals, uthe:nl ly of copper, is
an cxtremely intcra’:?ng subject to? mf)r'ﬁng engincer.
“The Edison Company have established the majority of the
plants of this naturc in the United States, and Inced cnly
say that the results are highly economical and most satis-
factory in every way. .

The clectrical transmission and conversion of energy &
great distances is destined to come up in nearly cvery
mining problem in the future. Mines are usuallyin 3
mountainous country, and it is sclkdom that a water power
cannot be found within a fow miles of a mine. The
mining engineer in the immediate fature will, to devclop
this water power, couvert its energy into electric encrgy,
in which shape he will transmit it to the distant mine, when
it will be again converted into the various forms of encrgy
which he may have occasion to .

Among the applications will be t followmﬁé_

1. The lighting of the mines and the buildings and
grounds by arc and incandescent lamps. .

2. The operation of any machinery in the mill, suck. as
crushers, stamps, etc.

3. The operation of the drills.

4. The operation of the hoists.

. The tion of the
g. Themﬁonofmmn?mmmyhmem
7. The openation of ventilating fans.

20 e . o
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8. The heating of the buildings when fuel is scarce.

9. The refining of copper and recovery of gold and
silver in certain cases,

10. The congcntmtion of magnetic ores in certain cases,
such as iron, nickel, ctc.

In order to give to you a commercial idea of a plant
such as is likely to be used in mining operations in the
immediate future, I will suppose a case and give you an
ostimate of the first cost and operating expenses of such a
Mant.  Let us suppose that we have a mine where we
iave to operate the following devices s—

360 incandescent lamps of 16 candle power each,

1o arc lights,

1 hoist requiring 30 horse power.

1 pumnp requiring 20 horse power.

6 percussion drills for drilling 1 %4 inch holes at the rate
of three inches per minute,

2 rotary diamond drills 1X{"hole, 3{” core, rate 2 inches
per winute,

1 mine locomotive 10 horse power.
Milling machinery requiring 30 horse power.
Heating requiring 10 horse power,

The total J)ower required for the above will be 180
horse power delivered by the main motors.  Suppose that
at 2 distance of three miles there is a good water power
which can be developed and equipped with water wheels
to produce 300 horse power by an expenditure of $15,000.
In considening transmission of the power by electricity,
we must first determine what loss we shall sustainin trans.
mission, and then we must determine what electrical
pressure we will operate with,

In designing such a plant, there are certain fixed laws

overning the conditions of highest econony and mininium

st cost, nd some yearsago 1 investigated these questions
and deduced formulz expressing these laws,

It may be interesting to note here, in passing, a fact
which you will observe by examining the formula given,
namely : If we pay proper attention to the laws govern-
ing the highest efficiency and least first cost, the cost of
the conductors for the Fl:mt will be independent of distance
and will depend solely upon the percentage of loss we
decude to sustain in theconductors.  Thus, under practical
conditions to-day, if we are to operate at 15% loss we
should cmploy a pressure such that, at the distance in
question, the cost of copper for cach horse-power delivered
at the motor brushes would be $7 47.  Similarly the cost
of co{) r per horse-power corresponding to 20% loss
would be $11.20 and that corrcsi)onding to 35% would be
$16.00. This simple but invariable law, which is embodied
in the formulxe given herewith, you will find of great
assistance to you in considering questions of clectrical
transmission.

You will also notice that the formulx show that the
clectrical pressure to be employed will vary directly with
the distance.  Thus, for 209, loss, the cost of copper being
$11 20 per horse-power delivered at motor brushes, the
cm.f nccessary for transmission of 16,000 ft. will be
1,500 volts 3 at 32,000 ft. we should iise 3,000 volts, and
at §,000 ft. 750 volts, -

Suppose that after investigating the question of the
value of the original power we find that a Joss of 25% in
the conductors will make the value of the power wasted
in the conductors per year just equal to the interest on the
investment made necessary by the power wasted in the
conductors.  This loss will then be the most cconomical
o ope e at, according to Sir Wm. Thompson's well
knuwn law.  Now, by reference to the curves on sheet
No. 2, we find that to operate at a distance of three miles
with 257, loss, the ninimum of first cost will be realized

\\l}m we operate with an innial clectrical pressure of 1,200
volts. . '

In order 10 sccure the 180 horse power necessary at our
van s devices *n and about the mine, we must deliver
200 horsc power to our main motor in the form of electric
energy in - the conductor at the brushes of the motor.
With 25% loss in conductors this will mcan 266 horse
power at the generator brushes or 300 horse power
delnered by the water wheels.

For ke sake of reliability and economy we will use
tworencrators instead of one, cach being of 133 horse
power. At the mine there will be two main motors of 9o
horse power each, wound for 9oo volts and 83 ampercs,
prexducing a total of 180 horse power which will drive the
Aot gencrator of 17 horse power and a generator of 250
volts and 300 amperes for operating the incandescent
tangs, the arc lamps, the mine locomotive, the hoist, the
pump, the diamond drills and the heating. The main
motrs will also supply the milling machincry with the
heressary 30 horse power.

Iy formule on sheet No. 1, we find that to transmit
180 hutse power three miles with 25% loss and an initial
jrewurc of 1,200 volts there will be required a wire hav.
ing a circular millage of 190,000 circular mils; this is
snn o diameter of 436 thousandths of an inch, or a
little Tess than half an inch.

We find by other formulxc on sheet No. 1 that the cop-
Pet will weigh 20,000 1bs. and will cost $4,000, which

tesults check each other and prove the accuracy of the
Gleulation,

We arc now able to make an cstimate for the total
plant, as follows}: '

. Estimate of cost of plant for transmitting 180 H.P. a
distance of three miles, with a loss of 257 1n conductors,
the plant to comprise the apparatus as specified.

Developing original water-power and install

ing water-wheels of 300 H.P,........ $15,000

2 Generators, 100 K.W. cach (1200 v.—83
amp. each), @ $36 per K.W...... AN 74200

2 Motors, 75 K.W. cach (900 v. 83 amip.),
@P30per KWeuoiiiiiiiieiinnanans 5,400
Capper, 32,000 ft., No, 000, B, W.G...... 4,000
1 Six-drill Generator. ..o.ovveaen. PP 2,000

t Generator of 250 v.—300 amp., 75 K. W.,
@ $36...... 2,700
6 Electric Percussion Drills.. . 3,300
2 Electric Diamond Diills................ 1,100
360 Incandescent Lamps and appliances.. ... 360
10 Arc Lamps..... Cesesessicinenans R 220
1 30-K.\W, Hoisteeeoevconiiaanens veesses 2,255
120K W Pump ooviiiiiiiieniii, . 1,595
1 10-K.W. Locomotive ..ccovvianenannase 1,815
Heaters—10 KW oo . 600
Conductors for all secondary transmissions. . 3,000
Labor of Installation..... Ceeteesrennans . 3,000
Poles cinsnies cannonaneianan tecseenen 455
Freight, Cartage and Sundry Expenses..... 1,000
Total...iiveeinsaananans e $53.000

The operating expenses of such a plant will be those
mainly due to the wages of two men for cach shaft—one
at the water-power and one at the mine.

A fair allowance for depreciation and repairs will be
5% per annum of the first cost.

The operating expenses will thercfore be about as
follows 2

1 First Operator, per year....coooeeenevnennns $900
1 Sccond Operator, peryear. ......... 600
Depreciation and Repairs, §% on $53,000 . 2,650
Sundry Incidental Expenses v eveeeeaieesns eee 250

$4.400

The production of the same power by steam, when coal
is $2 per ton, and labor such that an enginecr’s wages are
$2 per day, would not be less than doulle this amount ;
and in many instances, where water and fuel, suitable for
the generation of steam, are difficult to ohain, such a
plant would represent a saving of its entire first cost every

ear.
New Yorg, April 28th, 1891.

T CHAIRMAN then called upon M. J. W. Kirk.
l:m(.l,l lkaon, who contihued the subject in a paper
entitled :—

Recent Developments in Electric Mining Apparatus.

Mg, PRESIDENT AND GENTLEMEN :—No other sec-
tion of this continent offers such exceptional and striking
facilities for the introduction of clectncity as does this

eat Province of Quebec.  Nature has been Lountcous
in her distribution of water, and your hills have by their
ruggedness forhidden these masses of water from pursuing
a slow and unbroken course to the sea. In travelling
through your country the visitor from the States is im.
pressed by the fact that there is hardly a town, hardly a
mine, hardly a factory, which is not alniost within hailing
distance of some river or torrent which has for ages been
expending its kinctic cnergy in re.arranging sts channel
and cutting away the rock over which it flows. These
watcrfalls are destined to Fecome the great agency for
aopening your mines and driving your mills and for trans-
porting their joint products. So much for the water facili-
tics 3 but we may still go further in congratulating you
upon your possessions of chcap power. Even whae
water power is not at hand you are still more advanta-
geously situated than are your neighbors—with your great
woodlands waiting to be cleared in crder that betterthings
may be planted, and in the clearing supplying cheap fucl
for your boiler fires.

In conncction with the development which is bound to
spring_fiom these great natural bequests, one fact is
assurcd ; one powerful agent, clectricity, must play an
iinportant part.  The strides in its application have been
tremendous in the last few years; the prophet who will
not forctell still greater oncs to come is faint-hearted
indced.

An clectric mining equipment consists of three clements,
cach to be considered separately and cach forming a dis-
tinct part of the problem to be solved. Theyare: the
§cncmling plant, the line, and the motor or other device
or utilizing the current.  The generating plant which
comes first, from its very nature, differs but little from
clectric lighting installations, alteady so common, the
dynamo electric machines having, however, sather a differ-
ent form. measuring and productive devices consist
of the usual ground and c}:olcmial indicators, thelightning
acresters, the hand switch and the automatic cut-outs, the
desirable position of which and the method of conncc-
tion are often prescribed by underwriters® rules.  The
generators are, as a rule, wound for an clectric potential
of 220 voits, this scemingly odd quantity having become
one of the standard units of clectnic pressure by reason of
the fact that the incandescent lamp s conveniently made
for a pressurc of 110 volts, so that upon 220 volls two in-
candescent lamgs may be sun inscrics.  The pressure
chosen is one which is perfectly harmless to cither human
or animallife. It admits of very perfect insulation in the
underground chambers of mines, whichare, as & rule, im-
pregnated with moisture which is always secking to form

a by-path for the electriccurrent.  The generating station
requires primarily a source of power, whether of water or
steam, and its position with reference to the mine is
therefore determined principally by the condition of ob-
taining power cheaply and conveniently. It may be seve
eral miles from the mine or quarry, it may be in the

uarry, or again it may be at the bottom of the wining
shaft, as is the case in a somewhat celebrated plant in the
Comstock Lode.

The line is so simple a feature as to require no descr:g-
tion. You have your poles close at hand, generally need-
ing but a few strokes of the woodsman’s axe to plq:’;ue

them for their work ; your wire and supplies you can buy
cheaply right here in Canada.

Having brought your power to the mine, the ways in
which you can dispose of it are almost without limit 3
with it you may displace your ponderous steam pump,
your costly air-compressor, your steaming, sweating, and
worse still, short-lived mules; and last, but not least,
your dangerous miner’s lamp. ~ With it you can ventilate
the most remote corner of your workings, and the shaft
which has previously been useless because mother nature
has chosen it as an artery for her watery blood becomes,
by the introduction of an electric pump, a dividend-pay-
ing property.

But I will come to my real purpose in reading this
paper to-night.  That is, to bring before you some of the ,
specific methods in which this invisible agent is to be
made use of.

As we have had the pleasure of listening to a very in-
teresting talk by Mr. Leonard on the subject of electric
rock drills it will not be necessary for us to deal very
fully with that part of the subject, and I will confine my-
self to a few brief wards, merely calling your attention to
the form of drill invented by Mr. Chas. J. Van Depocle
and manufactured by the Thomson-Van Depocle Electric
Mining Co. This photograph shows the drili as it ap-
peared in a practical test made upon it at the quarry of
the Cape Ann Granite Co., Cape Ann, Massachusetts, 2
few manths ago. To bring this photograph necarer to
each of the members we have had prepared these prints,
with which I hope all by this time are provided. The
rock drill which is represented in the photograph and in
the prints has a capacity to open a hole two inches in
diameter in the hardest kind of granite that we were able
to obtain for the test at the rate of something over 134"
per minute, and this with an_expenditure ol only about
2% clectrical horse power.  The coils and connections,
the carriers of the powcr-giving current, are completely
enclosed within a solid iron casing and are simple in the
extreme, a quality which should be one of the very first
to be sought in designing all mining machinery, whether
clectrical orotherwise. A cable consisting of three sepat-
ately insulated conductors of small cross-sections is con-
nected to corresponding terminals in the junction box at
the top of the machine, scen ncar the letter G in the
print. This diagram which has bicen prepared from the
patent granted to Mr. Van Depocle on his invention,
shows the three wires running from the dynamo D, and
the three coils or solenoids within the drill.  The central
coilis traversed by a current pulsating in intensity but
constant in sign or dircction, which scrves to keep
iton core or piston in what is ¢lectrically termed a satur-
ated condition—that is to say, a state of maximum mag-
netization at all parts of the stroke. It is termed a polar-
jzer, and consists of many turns of small wire. One
terminal of this coil is connected to one of the revolving
brushes and the other to a stationary one_which is in this
case the negative.  The current, thercfore, in this coil
varies from 0 to maximum and back again to o, as the
brush A moves from the position in line with the negative
brush all round the commutator and back to its onginal
place. Now examining the coincident conditions in the
outside coils, first stating that these are wound of few
turns of comparatively large wirc, and so that if a north
polc is at any instant at the inside end of the upper coil
marked No. 1, a similar pole finds itself at the corres.
ponding extremity of the coil No. 2.

Now the polarizing cnil is encrgized by a current produced
by the diffcrence of potential between the brushes A and
& cqual to one half the voltage of the dynamo—or 110
volts. At thisinstant the outside coils are neutral because
the brushes A and B are at their middle points, and gbc
cote is now drawn towards the middie of the drill, lagging
behind the magnetism an appreciable amount,

Assuming now that a one quarter turn of the yokehold
ing the revolving brushes has been made, the middle coil
is now getting its maximum current due to the total clec-
tro-mative force of the dynamo; the outside coils are also-
at their maximum, and while onc is tending to repel the
similatly magnetized core in the direction_of the other
‘coil, the latter is itself at the same time exerting an attrac-
tion upon the core.  Another onc quarter tum and the
current in the outside coils has waned and disappeared
cntircly, and the current in the polarizer hasalso decreased
to onc half its maximum wvalue. Anothcr onc quarter
turn and th& conditions are the same as those when the
brush RC was in line with the positive terminal, exc
that the ditcctk;_n of current in the 1(_:: outside s;\;n:f):n
is at t of opposite sign. core is ¢ ¢
pullcdmrd tbcpr:::cr :‘)ﬁtt‘cmity of the drill.  This
action is repeated continuously, the magmetized corc
always secking to place its north pole as close as possibie
to the nearest pole of oppositc sy, that is, it tends to
embrace at cach instant the greatest possible number of
lines of force, or in lay terms, magnetism.

From the above I hope that those of you who havenot
neEkcted your clectrical education will see why the core
is kept vibrsting, making one stroke up and down for
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each complete revolution of the revolving brushes.  The
length of the stroke depends upon the rate of pulsation
and upon the distance of the drill from the rock it
is cutting.

This diagram, by the way, represents an clectric gener.
ator in the wsual conventional method which is probably

familiar to some of you. The motion is imparted to the
tevolving Drushes by means of a small intermediate shaft,
belted 10 a sliding yoke which revolves close to the com-
mutator and carries brush-holders at its two opposite
extremities. It may be well to state that ap auto-
matic device consisting of a steep pitched screw and
nut gives the drill a turn of % of a revolution at
every stroke, thus insunng a clean-cut round hole.
1 leave you to judge of the compactness and solidity
of the drill and its tripod from the prints. The
same form is at present made in three sizes, of
which the one represented is the largest.  These
drills arc also, when required, placed upon quarry
bars for mine and wnnel work.

Beforc leaving teciprocating apparatus _catirely,
*t will be well to touch upon 2 machine similar in
principle to the drill, viz., the 1eciprocating pump,
in which the power end resembles in outward ap-
earance the corresponding end of a steam pipe,
l)ul which, instcad of contaning a carcfully tumed
cvlinder with close fitting piston and stcam valves
and joints, contains cssentially the same arrangement
of salenoids as I have described in connection with
the rock drill.  The pump is light and compact and
lends itself readily to use in sinking shafts where
space is of much importance, and where it is ncees-
sary to suspend the pump vertically and lower it by
mcans of chains as the work progresses. A pump
of this kind having a water cylinder of 43 8%, built
by the Knowles Pamp Co., Warren, Mass,, is now
on its way to Fran":furt, Gennany, for the great clee-
trical cxhibition to be held there during the coming
sumancr.  The results obtained from its tests may
be of interest. 1 quote direetly from the report of
the expert in charge :—

KNOWLES' rUMP,

Weight complete on Imsc, aboul...... Soolbs,

Weight of motorendeeeee coceneaees 400 ¢

Sttoics PCEMINMC - onveianene oaes 120 4

H.T. consumed, about.........c..... 2% 0r3

Gallons saised per minMtee ceves ooee §0
Head conniiniennrnnenieoanncseess 100 fect

Remarks :~The water piston was so tight that it
could not be moved by hand, <o that a goodrdeal of
power was thus absarhed.  Afier a day or two of
continuous working this difficulty will be removed.

Passing now from clectrical apparatus in which
the magnctic attraction i< excrted to produce rec.
tilincar motion, let us turn to thasc in which the
clectric motor in its usual form delivers its cnergy
by 2 rotary motion.

Mine traction is onc of the first problemsto be solved,
and happily it is onc to which clectricity is peculiatly well
adapted.  This photograph and onc of the prints which
you have represents a new design of mining locomotive,
<apable of doing wotk at the rate of 60 h.p.  This
machine s being luilt for the Blossburg Coal Co., operat-

|
|
i

ing the Bear Run mine in Pennsylvania, — Another of the
same size is under coastruction fur the Hillside Coal and

Iron Co., another of 40 h.p. is to go to Schotield, Utah,
and a fourth of 25 h.p. to the Livingstone Coal and Coke
Co., Livingstone, Montana,

As will be seen, tue mechanism is enclosed completely

the driver or motorneer, as he is sometimes called, who s
accommotlated at one end of the platform with rheostat
handle, reversing switch, and powerful brake within easy
reach. No single pound o} material is wasted in the
construction of this machine ; the great weight necessary
to prevent slipping is usefully disposed of in the frame and

in an iron covering which prevents the admission of water ¢ platform, and in strengthening all parts.  In this respect

and protects the moving parts from injury which might be
| weight is 100 often supplicd Ly attaching otherwise use-

caused by falling rock or carcless workmen.

‘This machine weighs, complete, about 23,000 1.3 it has

an cstimated traction of 2,000 bs., at 10 miles per hour,
and will haul a load of 85 tons at a 1 of 10 miles per
hour on a level.  Its height over all is only 40 inches and
its gauge is 36 inches n?. The 60 h.p. motor is carried
directly upon the axle of the machine, and is reversible.
Its speed and traction are under the immediate controt of

the new locomotive differs from other types in which the

less masses of iron to the platform.

Thesame form is preserved throughout all sizes,
The method of conveying the current to the locomo-
tive has been often described before and is probably
known to a great many of you.  Still for those who
have not followed electric traction very closely it will,
perhaps, be well to speak a few words upon this
subject. At one side of the gangway, placed within
a few inches ot the roof, a hare hard drawn copper
wire is_supported by means of especially desigmed
mining insulators, which are, in turn, fastened cither
to the timbers or, if the roof is good, directly to
the latter. A trolley arm of sather ingenious de-
sign maintains a gun-meta! wheel in close contact
with its barc wire and preserves an even upward
pressure, accommadating itselfl to a considerble
variation of the trolley wire.

The current entering the motot from the con-
ductor cnclosed in the trolley arm passes through
the rheostat, the reversing switch, and the clectric
mator, and then passes from the whecls of the loco-
motive to the rals, which are bonded together ly
copper conductors through which it rctumns to the
clectric gencrator.

A complete line of frogs, switches, crosscs, cic.,
are provided for the overhead wire which guides
the trollcy wheel in the proper direction.

Tt is not an unusual eccurrence in wnines 1o find
steep grades of more or less length, which, if they
were 10 be sumounted by the locomotive would
require that it be of large capacity for hauling
ardinary loads on level stretchess to do this wark
by such machincs would therefore be uneconomical.
How does clectricity apply to these cases?  Theg
to call your attention to the third and last print—
that of theelectric hoist. By means of thismachine
a system of tail-rope haulage upon the grades is
operated, Tunning from the top 1o the bottom, and
doing the work of a locomotive in raising the cars.
The hoist shown consists of an especially designed
motor, waterproof in construction, mounted upon
onc bedplate with 2 hoisting drum, and geared toiit
through a friction clutch. This motor is likcthe
onc used in the mining locomotive, reversible, and
its speed controlled by a sheostat. A strap friction
brake is applicd by ‘the foot lever shown in the

rint. This clutch is operated by the hand lever,
and the rheostat and reversing switch are manipulated
by a third lever.  The whole machine is compact and
simple having fow moving parts and requiting no skilled
lahor for its operation.

The following arc some figures upon the 1§ hore
power hoist 2
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Total weight..ioiieenenenaraseiss 4,435 lbs.
Speed of motor varying between 700
and 1,200 revolutions per minute.
Speed of windinF drum varying be-
tween 24 and 41 revolutions per
minute,
Efficiency from the encrgy in the wires
toload lifted.....oviviiiiiains 60%,

When you consider that this figure of cfficiency takes
inte consideration all the mechanical and electrical losses,
such as friction of gears and of rope, you will, I think, ad-
mit that itis high.

[ leave it to you, as practical men, to weigh the clectric
hoist against the steam hoist with all the small details of
piping and valves which the name implics, and I feel cer-
tan that the latter will be found wanting,

‘The clectric hoist is morcover a probable successor to
the steam winch a1 the top of the mine shaft, used for
raising cars and buckets.

These photographs show a fonin of electric pump which
is quite worthy of mention. The mechanical part is
made by the Goulds Mafg. Co., and the clectric motor is
one of our standard type, especially prepared to be water.
proof,  Au efficiency of about 707 is obtained from the
complete and exhaustive tests made upon the varioussizes
of these machines.

Stitl another form of electric pump consists in the
adaptation of a motor to a Knowles standard power
pump in which the motion of the armature shaft is trans.
formed into a reciprocating motion by means of a set of
worm gears and cranks.

\We have now touched upon the most prominent features
of an ordinary clectric mining equipment with the excep-
tion of the ¢lectric lighting, which is a matter somewhat
apast frora our subject.

It only remains fo be said that incandescent lamps can
be placed wherever desired and made to receive their
current from the same wires which supply the encrgy for
the motor and devices.

In conclusion, gentlemen, I wish tosay that the Thom.
son-llouston International Electric Co. stands ready to
give further information on these subjects upon demand;
amd 1 extend to youall in its name, collectively and singly,
an inviation 1o visit the Thomson-Houston facterizs in
Lynn, Mass., whenever you may find yoursclves in that
part of the country.

After 2 vote of thanks had been passed to the gentlemen
for their interesting papers, the members visited the plant
and witnessed the operation of the Marvin clectric percas-
sion drill, under direction of Mr. W. M. Schiesinger, the
avpert of the Edison Company, New York. The experi--
ments, although conducted under nwch difficulty, suffi-
acntly demonstrated the utility of the drill asa factor in
mning and quarry work.  The drill was then taken to
picces, and the simplicity of its parts pointed out.  The
members were well pleased with the demonsteation, and
many favorable opinions were passed 2s to its application
in the immediate future.  We belicve that these experie
ments have already resulted beneficially 1o the company,
several sales being reported.

A Jovial Dinner.

In the evening the first annual dinner of the Association
was held in the Ladies’ Ordinary of the Windsor Hotel,
Montreal. About seventy membersand invited guests were
present. Hon. George Irvine, Q.C., President of the Asso-
<ciation, occupied the chair, having on his right Sir William
Dawson, Principal of McGill University, and on his left
Mr. R. Archer, President of the Montreal Board of Trade.
The vice-chairs were presided over by Me. 8, P, Franchét,
managng director of the Emerald Phosphate Company,
Buckhingbam, and Mr. D. A. Brown, Bell’s Asbestos
Company, Boston. After an cxcellent  dinner  the
Secretary intimated letters of apology from the following
St Donald Smith, M.P., R. I'refontaine, Q.C., M.J%,
W. B Ives, M.i%, R N. Hall, Q.C., Frank Grundy,
Manager Quebes Ceatral Railroad 3 Prof. T, Sterry
Hunt, New York; Rev. Abbé Laflamme, Quehec; Hon.
F langclier, M.I%, Quebec; Hon. G. A, Drummond,
VManireal; Dr. G. M. Dawsonand Dr. R. W, Elis, Qtawn;
Mr J. M. Rcid, President Gold Miners® Association of
Nova Seotia; T. R. Gue, Halifax; John E. Hardman,
S. B, Oldham ; A. Blue, Toronto, and athers,

“The Queen™ having been honored, the chairman
proposed the fiest toast, ** Our Province,” and called upon
Mr. R, Archer, President of the Montreal Board of
Trade, to respond.

Mz, ARCI;OER thanked the Association for cxtending
tehim an invitation to b present.  He referred to the
Mining Act passed by the Quebee Legistature lastsession,
and stated that the Board of Trade of Montreal made
cvery endeavor to frustrate it. . He expressed his pleasure
in mecting the members of the Association around the
festive board, and stated that he would urge the Council
of the oard of Trade to assist in giving that protection to
mining men which they certainly deserved,

\Ir. Emest C. Amoldi sang in finc style, ** Drill, ye
Tarners, Drill,™ which was quite an appropriate song,
and was well reccived.

ME. W, HAMILTON MERRITT, M.E., Toronto,
I\mm«.\l ** The Mining Industeics of the I'rovincc of Que-
™ Hesaid: *1am very glad to have the honor of
proposing this toast because, as an Ontario man, T feel it
2 plasure to be amongst the Quebec mining fratemnity
and accepting from them theis kind hospitality. I am
dclightad to have the opportunity of meeting personally
the mining men of the Province, for I think if there is any

branch of industry the world over, where there is good
fellowship and a sort of Freemasonry, it is to be found
amony the mining fraternity.  The mining industries in
the Province of Quebec are indeed well worth the utmost
enthusiasm on the part of Canadians, for in no province has
there been such advancement in recent years as in your Pro-
vince of Quebee,  Yourashestos is known the world over,
where its manufactures are used; your phosphate has es.
tablished for itself a celebrity none the less wide, and of
course the copper industry in Quebee has bheen proved to
have a permanency about which there is no question
whatever.  The mininy industry is so precarious, and
capital so shy, that encouragement and not restriction, or
veaatious regulations, should be the policy of every gov.
croment; therefore, torday T was surprised in hearing, in
the discussion on the Quebee Mining Act, that ifa man goes
off into the comparative wilds and obtains a mining loca.
tion, it is necessary for him to pay a license of $150 for
the erection of a powder magazine.  If this is the case I
am sure there would be every justitication for what might
be termed a very decided *kick ™ all over the Province
against it. I feel that all wining men are proud of the
advancement that has been made in mining affairs in
Quebee and in Canada generally 3 but when we realize
our ‘)osilion in comparison to that of our neighbors to the
south of us, where nearly six hundred million dollars are
produced annually, while we produce less than twenty
willion dollars, I think it will be apparent to all that every
assistance should be given us by the Government in bring-
ing the industry to that condition which our mineral re-
sources warrant,  We cannot, and do not, expect the
government to do prospecting and mining, but 1 believe
that we have a right to_request the acquisition and pre-
servation of facts relating to mining and metallurgy, and
the creation of an official and authentic reference literature
relating thereto,  Sir William Dawson touched the very
root of what is claimed to be a scrious weakness in the
present system of the Geological Survey, when he said
¢ that of the excellent publications of that body were care-
fully searched through much valuable information relating
to mining development can be found.” Now it is cor-
tended with reason that while a Geological Swivey is
necessary, systematic attention and judicious assistance to
the mineral and metallurgical interests is an equal, if not
a greater, necessitys and if it can be accomplished in no
other way the former could be well curtailed to carry out
the latter.  While Sir William Dawson’s able son was in
charge of the Survey, we were able to induce the govern-
ment to establish the Statistical Branch of the Geologiceal
Survey. This was a great step, and now we ask that
mining and metallurgical information shall be condensed
and not merely available in the form Sir William Dawson
has indicated. The publications of the United States
Greological Survey, edited by Mr. T, Day, is more what
mining men desire.”’

Mg. S. P FRANCHOT, in responding, referred to the
taxation which the Quebec Govermmnent has recently .-
posed upon powder magazines, saving that taxation came
as sure as death, but that he had not heard of royaltics in
this conncction before.  Mr. D, A. Brown also re-
sponded and spake very enconragingly of the ashestos in-
dustry in the Eastern Townships.

Mz, FRANCHOT proposcd *¢ Our Science Schooland
Professors,” remarking that he feht geateful to the schools,
and hoped that a kindly fecling between them and mining
men would always exist,

SIR WILLIAM DAWSON replicd.  He referred to the
fact that his interests in mintng matters were more of an
educational nature than a pecuniary one, and said thata
very great deal of what was hnown as regards the struc-
ture of the carth to-day was due  to the mining engi-
ncer and mine eaplorer, and geologists are extremely
thankful to them for the information.  Speaking of the
School of Scicnce recently established at MceGill, he said
that they looked to the miembers of this Association as
cducators of the young tuen who graduated therefrom.
Your mecting here to-day will do more to assist you in
asserting your rights, on account of the investigations
carricd on, than any dircct agitation. e pointed omt
that the CANADIAN MisING REVIEW, so ably cdited by
the cncrgetic Sccretary of the Association, Mr. B, T. A,
Bell, must also be considered as a great cducational
powcr. ’ .

A humarous song by Me. W, I Irwin was followed
by Mr B. T. A. Bell prosenting the toast ¢ Kindred
Associations.”

Pror. H.T. BOVEY, representing the Canadian Socicl?'
of Civil Engincers, sesponded briefly, as did also Mr, W,
Hamilton Merritt, representing the Canadian Institute of
Toronto, who made a kindly reference to the services of
the late Hon. Thos, White, to whom the mining men
owed a great deat for his assistance in the promation of
mining mnatters.

The last toast, * Our Guests,” was responded to by
My, 1. Ward Leonard in a very happy manner, and thas
was concluded the Firt Annual Convention of the
Association, the embers of which have every reason to
congratulate themselves upon its success.

VO

Sifting of Anthracite.—A committce representing 00
per ceat. of the anthracite output of Pennsylvania,
tecommended on November 7th, 1390, the adoption of a
uniform size of mesh for screens.  The following sirzcs
werte sclected, and will go into cffect in January, 1891 :

Egr,  through 23¢ inches, and over 2 inches
SlOVC, (1) 2 (13 L1} 1 x L1}
Chestnunt, ¥ ¢ 4 X “

!\a' o y .« (1) }‘ "
Mk‘mt,u % . . <« }4 e .
The small stove size was abolished.

~

Mining in British Columbia.

By Tuos. Drvmatonp, Mizing axv Civit, ENGINEER, AM.
Cax. dog, C.E.

Before the discovery of gold in British Columbia, or
what afterwards beeame known as that province, jt was a
comparatively unknown country, under the control and
government of the Hudson Bay Company, whose interests
were bound up in the fur trade, and in that alone,  In
1849, the Company’s headquarters were removed from
Fort Vancouver, on the Columbia River, to Fort Victoria,
on Vancouver Island, which had been established in 1843,
In 1831, James Douglas was made Governor of the
Colony, vesting in his person the authority both of the
Hudson Bay Company and the Colonial Governwment, In
1856, Vancouver [Island was divided into four clectoral
districts, and seven members were elected. At this time
the united white population of the island was about 300,
After the discovery of gold on the mainland in 1857, and
the consequent rush to the new country, Douglas was
forced, by the increased responsibility of government
caused by the conflicting interests of the fur traders and
gold winers, to resign his position as head of the 1ludson
Bay Company, which he did in 18359.  In the same year
the Imperial Government respurchased the exclusive right
of the Hudson Bay Company to trade, and the Company,
as a monopoly, ceased to exist on the Pacific Coast. In
1838, the Province of British Columbia was created, and
Douglas hecame its first governor.

The discovery of gold, then, ingrks a new erain the his.
tory of the country, and though the stirring events of that
time are now things of the past, still they are not without
interest, for with them began the real hustory of the pro-
vince, which, from being a country comparatively un-
known, was raised to the dignity of being one of the great
gold producing centres of the world.

Pcople by the thousands and tens of thousands rushed
to its shore, and in their search for the precious metal also
discovered the capabilities of the country; so that, after
the gold excitement, many scttled down, and formed, so
to speak, the nucleus of the future growth and prosperity
of the pravince.

Inthe first part of this paper, then, 1 propose to give a his-
tory of the more important discoverics of gold, and the
dates at which they occurred, and also a short description
of the methods adopted in separating the gold from the
aluvial washings in which it is found.

Before going on with the paper, I would like to state
that, in the absence of actual statistics, the <ubject matter
of this paper has been obtained from the snost reliable
sotirces avatlable—in many cases from personal observa-
tions, and, where I had not the opportunity, from miners
and others who actually worked at the places to be men-
tioned later on—men to whom I am greatly indebted for
information, and whom [ know personally to bhe lintle
given to exaggeration.  Statements were verified by com-
parisons when possible, and different authorities who had
written upon the subject were also consulted, such as Dr.
Sclwyn, Dr. Geo. Dawson, and other members of the
Geological Survey of Canada, Bancroft's History of Bri-
tish Columbia, Sessional Papers and Reparts of the Pro-
vincial Government, J. \WW. McKay, and many others; so
that, though the information and figutes given are not in
the nature of actual statistics, still they are near approxi-
mations of these taken from the mest reliable sources.
mention this because reliable information upon this subject
is difficult to obtain, and were all statements accepted this
would read more like fairy land than what I wish it 10 bes
a sober history ot events which have occurred in the his-
tory of British Columbia, and which there is every rcason
10 suppose will be repeated in the near future in 2 more
permancent form when the discoverics in quartz, even those
already made, have been sufficiently developed to show
their value,

For convenience, I have divided the subject into-—

(1) Placer Mining,

{2) Vein Mining.

The first authentic discovery of gold in British Columbia,
or what aficrwards became part of that province, was at
Gold, or Mitchcll’s Harbor, on Queen Charlotte’s Island,
in 1831. The discovery was in the form of a nugget
weighing about five ounces, found on the scashore by an
Indian, who sold it to the Hudson Bay Company. A
vessel was shortly afterwards sent out by the latter 1o ex-
amine the locality, resuliing in the discovery of asmall vein
of quartz containing gold, from which it is cstimated that
orc to the value of $20,000 was ohtained by the 1indson
Bay Company and other adventurers.  The deposit then
proving limited, it wasabandoncd.  About the same time,
or a little carlier, Mz, McKay also found colars of gold at
various places on Vancouver Island, between Victoria and
Nanaimo, when cxploring for 1and.

Hudson Bay Company’s Journals alsostatc that in 1852
Indians brought samples of gold from the Sheena River.
G. B. McClellan's pany also discovered gold on the
Simitkameen River in 1833, when engaged on exploratory
surveys for the Northern Iacific Railway.

Gold was also discovered at Pend d’grcillc by Colville
men in 1834 or 1853, and worked with success, and the
finding of gold in British Columbia was a dircet result of
this discovery, for Indians from the Thompson River,
vi*iting their fricnds near Walla Walla, stated the gold
like that was found in their country. _Accordingly, some
French Canadians and Indians crossed over and discover-
ol paying placers in the vicinity of Necoamen, on the
Thompson River, in the fall of 1837. The news spread
and caused the Fraser River excitement of 1858, Cali-
fornia was at this time fitled with 2 mining population,
attracted there by the gold excitement of 1848 and 1849,
and when the authentic discovery of gold on the Fraser
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River became known, a perfect rush was made for the
new Bl Dorado.  From thirty to thiny-five thousand
pgoglc are said to have come into the province early in
18538,
Many of these became discouraged and turned back,
but those, however, who did reach the Fraser River,
pushed their way onward and sound gold in paying quan.
tities on the bars and tributanes, from the mouth of Har-
rison River up both the Thompson and Fraser Rivers as
far as the season of 1858 would allow them to go,  Some
of the more important of these bars were as follows ;—
Maria, Hudson, Cornish, American, Union, Cameron,
Emory, Texas, Hills, Sailor, Wellington, Spuzaum, Chap-
man, Nicaragua, Boston, Yankee, Mariner's, Lytton,
Morman, Foster, Lillooet, French, Robinson, Upper
Morman, British, Ferguson, and Long Bars.

Of these, Hills Bar, just below the town of Yale, may
e taken as an_ eaample of the richest. It is reported to
have produced $1,000,000 worth of gold during the ex-
citement, from an area of less than half a square mile, and
from a report of the Minister of Mines in 1873, it is cre-
dited with having produced up to that time $2,000,000,
On this bar four men washed $4,000 in six days. Ned
McGowan, of historical fame, took out $33,000 in three
months, It is also said that the present site of the town
of Yale with the flat opposite would yield a large amount
of gold if worked by hydraulic power, and I understand
that a company is now being formed with that object in
view. The gold in the bars, especially below Yale, was
fine, and in shallow ground, and at first they were only
mined a little below the surface of the river, and in the
most primitive manner, with pick, shovel, rocker and pan,
and yielded, when worked even in this way, large retumns
of gold.  Between Yale and Hope one rocker yielded o
$830 in cight days, another $800 in twelve days, and a
third $248 1 five days, and at Yale 150 rockers gave in
one day 723 ounces.  Sailor Bar is said to have averaged
one ounce a day per man, and two to five ounces was
quite common.  As the surface of the hars was washed
out, wing damming was resorted to, where possible, to
seach deeper ground.  Many flumes and ditches werealso
built to carry water to the benches along the river; they
varied in length from one to fourteen miles, and cost many
thousands of dollars.  Water wheels were also built, one
below Cornish Bar being 30 feet in diameter.

These pioneers and prospectors had many difficultics to
overcome in making their way up to the new diggings.
At first there were nosicamers to the mouth of the Fraser,
and afterwagds, when there were, agreat many were un-
able to pay their way, so they went from Vancouver tothe
mainland in canoes and small craft built by themselves,
and many were lost in the dangerous tide rips and currents
of the coast,  Early in 1838, it was found that the Fraser
River was navigable as far as Yale, which became the
distributing point_for the upper country. Beyond this, the
country was rough, mountainous and comparatively un-
known, and travelling by land and water was hard and
laborious work. Supplics were scarce and difficult to
transport, and the Indians, for a time, were hostile.  Is
it strangg, then, that many became disconraged and turned
back? The wonderful thing to my mind is, that so many
succeeded in forcing their way onward through so many
difficultics and dangers,

In the fall of 1859, rich diggings were discovered on
Quesnelle River, and this stopped the onward march fora
time.

In 1860, Keithley Creck was discovered, and thismarks
a renewed era of prosperity in mining, for with it was dis-
covered the famous Cariboo District, one of the richest
placer mining centres ever found.

In the winter of 1S60 and 1861, miners discovered
Antler Creck.  They tried to get a grant of this strcam
from Governor Douglas in Victoria, but it was refused,
The news became known and caused 2 second influx of
miners, this time to the Cariboo District, During the
same ycar (1861) William’s, Grouse, Lightning, Jack of
Clubs, Lowhce and other crecks, which have since be-
come famous, werc discovered.  Of these. William's,
Grouse and Lightning were the richest.  These crecks,
with their tributarics, yiclded, up to the end of 1861,
seme $2,000,000.

William®s Creck was discovered by William Dictz, bet-
ter known as Dutch Bill.  He located in the canon, and
his claim, though the Discovery, tutned out to be one of
the poorest on the creek.  Other awness located ground
along the creek about the same time.  The ground was
supposcd to be shallow, the yiddd of gold was poor, and
he creck was known for a titne as Humbug Creek.  The
first run of gold was found in shallow ground, over a
stratum of blue clay.  To test below this, Abbott & Co.
sunk a hole 4 x 7 feet, and 100k out 57 ounces of gold,
and the other companies soon followed their examyple.
Decep ground was located in an old chaunel behind the
canon, and also below it, by Black Jake, Barkier, Cameron
and others, and Barkersville, Camerontown and Richficld
were started. Starting at the head of the stream and
going downwards, some of the claitms were as follows s—

Steel & Co., Lillooet Co.,
Point Claim, Forest Rosc,
Abbott & Co,, Camcron & Co.,

12 Foot Davis, Tinker Co.
Adams and Wilsun,  Raby & Co.,
Casto & Co., Calcdonia Co.,
Dutch Bill, Grizzly Co.,
Diller & Co., Never Sweat Co.,
Canadian Co., Hallarat Co.,
Welsh Co., Prince of Walcs,
Wake Up Jake Co.  Sheepshead,
Caritwo Co, * Coouskin,
Aurora, —and others.

As may bescen from the following examples, William's
Creck was immensely rich,  Diller is said to have taken
ouwt 202 Ibs. of gold in one d:;;y, with only two men
drifting ; this represents about $38,784.  Steel & Col’s
claimyielded, on two consecutive days, 287 and 409
ounces of gold, and in two wmonths, $105,000. The
Cunningham claim averaged 125 ounces of gold for the
scason of 1862, and on several occasions gave 600 ounces,
or 50 Ibs., a day. The Adams Claim yiclded each of its
three owners $40,000,  The Caledonian gave for a time
$5,000t0 $6,000 aday, and the Cameron and Tinker were
not far behind,

The Raby, in one day, yielded 310 ounces of gold, as
witnessed by Milton & Cheadle. The Point Claim yielded
$90,000 in dividends, The Wattie Claim $85,000. The
12 Foot Davis, a gore between two other claims, $25,000.
Diller took out $100,000. Cariboo Cameron, $160,000.
In 1863, three claims below the canon produced $300,000,
and twenty claims were steadily producing from 70 to 400
ounces per day.  In the Aurora one pan of picked dirt is
said to have yielded 387 ounces, and $600 to $900 to the
pan was obtaincd on scveral occasions. The Erricson
Claim, according to the Victoria Colonsst, produced for seven
consccutive weeks, between June 17th and July 20th,
1864, as follows : goo, 640, 1,400, 1,926, 1,256, 1,300,
and 2,600 ounces. Two miles of creek is said to have
averaged $1,000 to the running foot, and that this is
within possibilitics may be seen from the following state-
ment ;=

Adams  Chim.... 100 feet ..... $120,000
Steele ¢ ¢ ... 120,000
Diller o Leee 50 ¢ LL.... 240,000
Cunningham ¢ ..., 500 * ... .. 270,000
Burns “ ... 8 ¢ ..... 140,000
Canadian ¢ ... 120 ¢ .. ... 380,000
Never Sweat ¢ ... 120 *“ ...... 100,000
Moffat “ ... 50 * L..... 90,000
‘Tinker ... 140 Y ..... 120,000
Watty “ ... 100 ¢ ...... 130,000

$1,510,000

1,340
—or say $1,127 per running foot of creck.

Next in importance and richness was Lightning Creck,
also discovered in 1861, For a time the annual yield is
said to have been larger than on William's Creek, but it
was not so lasting.

In 1861 the Camybcll & Whitchall adjacent claims
yielded $200,000, and Campbell is said to have taken out
1,700 ounces of gold in three days, as follows:  1st, 900
ounces; 2nd, 500 ounces; 3.d, 300 ounces. In 1870
the deep channel was hottomed, leading to the subse-
quent discoveries. At one time the Butcher, Aurora and
and Caledonia Claims yielded respectively as follows:
Butcher, 350 ounces per day; Aurora, 300-600 wunces
per day ; Caledonia, 300 ounces per day.  The old chan-
nel was worked for a distance of 16,000 feet, and is said
to have yielled $300 to the running foot.  The following
statement, 1aken from the report of the Minister of Mines
for 1873, showing the yicld of some of the more important
claims, will give some idea of the amount produced by
this creck ¢

Campbell & Whitchall ...... ceesess $200,000

Dutch & Seegeleioiiaeniiiiieaaa.. 130,000
Dunbar .c.oevveeee ceetencaananen . 30,000
Lightning ............. ceeee. 133,962
Discovery & Butcher ...ovvvenn... . 120,000
South Wales...voviv vevaeee. soee 141,531
SPriCC.ciiveeteennieiaannecasees 99,

POINtee e ciiiiaicariiitocncannnn 136,623

Van Winkle..eoiiervaiennsnnaae. 363,983
ViCtOTiNe e s ccecaavovasenansanness 451,042
VANCOUVET e evv cevvaverescccnasnes 274,190
B 1= T . X 131
Costell0ieneeniariecsoneccaanaes. 20,476

A statement obtained by myself from miners, and sup-
posed to give the total yicld, is also given. The figures
are much larger, and arc perhaps exaggerated, though
given for a later period than the ahove :

Van Winkleeeeeioeeeeioenianses. $600.000

ViClOfiAc e eeesencescsassassaacsss (00,000
VanCONVClesaaeeootcsssssasasassss 300,000
Point Claim.eoveeceieacaes coae.. 180,000
South Wales.ciiveereacisesaassass 200,000
Lightning e . v evcvenceereasanaenss 220,000
Butcher Benchaciiiiiies coeeaness 250,000
Dunbar Flateeeeessieoncssascceses 150,000

$2,500,000

Grouse Creek was also very vich.  Mr, Heron, the dis.
coverer of the famous Heron Lead, told me that his com-
pany took out from 300 to 400 ounces per day, and made
$300,000. The old channcl was followed for about a
mile, giving immense yiclds, and was then lost.

Antler Creck also yiclded a Jarge amount of gold, both
from the benehes and gulches, and aleo fom the bed of
the stream.  The gohl was taken from shallow ground,
as the stream was never bottomed.  Onc company made
$53,000 in three weeks, The creek yiclded $10,000 2
day for some time in 1861, and some spois arc sqid to
have yiclded as much as $1,000 to the square foot.  Be.
sides these, there were Jack of Clubs and Lowhee Creeks,
and all the tributarics, gulches and ravines of the ahove
strcams, which, though not so rich, yiclded in the aggre-
Falc 2 large amount of moncy and many indcpendent
ortuncs.  Somc of these were as follows:  Van Winkle,
Chisholm, Last Chance, Davis, Anderson, Hatvcy, Cun-
ningham, Cedar & McArthur's Crecks, and numerous
gulches, ravines and valleys,

These decp places, however, were expensive to open
before any return was obtained, and the actual working
expenses were also heavy, The Van Winkle mine cost
$40,000 to open before the channel was reached; it
yiclded a large 2 10unt of gold afterwards, however, three
consecutive weekly clean-ups being as follows $15,700,
$14,000 and $12,000; Cunningham Claim cost $100,000
to open work, and yiclded $500,000. The Califorma
Claim, about the same cost and yield, also the Tontine.
The Black Jack cost about $50,000 to open and work,
and yielded $200,000. In Raby & Co.’s claim the pay
roll for two weeks is said to have amounted to $12,000.
Mr. Heron, the discoverer of the famous Heron Lead on
Grouse Creck, told me that their weekly pay roll
amounted ta from $1,200 to $2,300. The great expense
of working can easily be accounted for. The pay dirt was
deep all the way from 30-90 feet, large pumps were re

uired to keep the water down, often long bed rock
itches for discharging water were required, and expensive
timbering was also necessary.

The timber, which was massive, cost 8c. per running
~foot, and logging $7 a hundred pieces. The District was
also far removed from any civilized centre, and provisions,
supplies and transport were expensive, as may be seen
from the following statement, which may be taken as an
example of the highest prices paid at Cariboo at any
time s ,

Flour. «iiiiiivinennens oot $1.50 per pound
Bacon .c.ooeieiienieieees.. LSO 4
Tea and Coffee....ccvveeaesse 300 ¢
LY O 3. I
Beef (fresh).ovieveviiacnss.. 060 8

Beans.coceeienisseatseracaecs 07§ €
Nails.coovennenens ceies 075 K
Boards.. ..ioviieeseaaaaess. 0.25 per fool

Gum boots........$30.00 to $50.00a pair

1spoolthread.ccoveceiaccaicennasess . $0.50
Tclay PiPeiiecesincienacccceassna.aans Q50
1 needle. ovs ciaeennnsaae...$0.50t0 $1.00
Wages per man per day ......$10.00 to $16.00

Packing from Quesnelle Mouth to Williams Creek by
man power cost from $0.85 to $1.00 per Ib.

Exorbitant freight rates consequent upon the inadequate
preparations for the great rush were the causes.  *“It is
not the first cost of the goods,” said a trader to a miner,
when selling him a darning needle for a dollar 3 *“it1s
not the first cost of the goods, mine friend; it is the
freight.” X

The distance to Cariboo via Harrison River, was 520
miles. Lillooct was the headquarters for the pack trains,
which were inadequate 1o accommodate the  great
numbers, who, therefore, had to resort to all kinds of de-
vices, packing on the back with dogs and with oxen. Mr.
Canncl, who is well and favourably known at Kamloops,
told me that he bought an ox at Lillooet, which was the
first pack animal to go into Williams Creek, where it was
killed, dressing some goo Ibs., and sold for Goc. per 1b.
Camels were also imported for packing purposes, several
of which are still alive, and to be seen not far from Kam-
loops. The waggon road to Cariboo was finished in 1863
Stages were run, carrying passengers, mail and express,
and easier access and cheaper su{:glics were the resuit.

The telcgraph linc was also bought by the Provincial
Government about the same time,  This telegraph line is
famous, for it formed part of the line built by the Western
Union Telegraph Co., which was to have crossed at
Hehring’s Straits, and which was rendered useless as 2
transcontinental line 1 the successful laying of the At-
lantic Cable.

T have given a somewhat detailed description of the
Cariboo District, because it was the most important of
the British Columbia discoveries, and it gives at the same
time, 2 good example of typical life at a successful mining
camp. As might be expected, lawless characters con-
gregated, and gambling and kindred vices were prevalent.
A Spanish packer, being asked if the Cariboo diggings
were sich, answered that he had doubted it till he saw
$27,000 gambled away in one sitting by three miners.
But wisc, just and capable men were in charge, and not a
singlc case of murder is said to have occurred in Carihoo,
which is an agreeable contrast to the scenes enacted at
the mining camps in the neighbouring Republic.  Chicf
Justice bic was a terror to cvil-doers, to whom sure
and impartial judgment wasadministered.  Crime beeane,
comparatively, unknown, and fire arms were practicaily
discarded.  This is all the more surprising, when we con-
sider that the yicld of gold was measured, not by the
ounce, but by the pound ; it became so plentiful that it
was troublesome to ground, and miners returned ragged
and rough, with so much gold, that men and mules had
to be cngaged to transport it.  According to Macfie's
estimatc of thosc who went to Cariboo in 1861, one-third
made independent fortunes, oncthitd made scveral
thousand dollars, and one-third returned unsuccessful.

During the Cariboo excitement, mining camps of less
importance were almost depopulated, and were only
worked during later years when the Cariboo excitement
had subsided.  Among these were Tranquil Creck, Louis
Creek, Jamison Creck, Barridre River, Adams River and
Lake, Deadman River, Nicola River, Scotch Creek, and,
in fact, nearly all the streams running into the Thompson
River in the vicinity of Kamloo, They were discovered
pricipally in 1858 and 1859, and, in many cascs, have been
worked almost without intermission ever since, principally
by Chincse.

ROCK CREEK AND SIMILRIMEEN DISTRICT.

Discovered in 1859 and 1860, and mined to some extent
at that time and then abandoned for Cariboo. '

Between 1882 and 1888, mining was renewed, and

’7




!
THE CANADIAN MINING AND MECHANICAL REVIEW. I

125

many new discoveries made. The principal streams
worked up to date are as follows :—

Similkimeen River, Cedar Creek,
South Fork, Similkimeen  Slate Creek,
Whip Saw Creek, [River, Bear Creek,

Nine Mile Creck, Rock Creck,

Tulimeen River,
Granite Creek, Mission Creek,
Collins’ Gulch, Cherry Creck,

This district yiclded between 1885 and 1888, $553, 500,
out of which Granite Creek produced $383,000. The
Jatter creck was discovered in 1885, and caused quite an
excitement for a time,

Cherry Creck also yielded well, and has been worked
almost without intermission cver since ; in later years,
puncipally by Chinese, I 'saw a piece of ground in this
siream which had been worked over three times in seven
years, and was then, according to Chinamen working
there, yiclding from $3 to $5 a day per man,

Boundary Creek,

EAST AND WEST KOOTENAL DISTRICT.

First discovered in 1863. In 1865, 1,000 miners at
work, getting from one to three ounces a day per man.
The yield between 1874 and 1888, afler the more success-
ful days, was $582,878. This also,includes returns from
the Big Bend country.

‘The principal streams were :—

Wild Horse Creek,

Toby Creck,
Bull River,

Canon Creek,
Findlay Creek, Quartz Creek,
Dutch Creek, Perry Creek.
The streams were discovered at various times between
1863 and 1888. Wild Rorse Creck produced, between
1878 and 1888, $255,780.

BIG BEND DISTRICT.

The principal streams mined were as follows :—

French Creek, Carmes’ Creek,
McCulloch’s Creek, Smith’s Creek,
Downie Creek, Fernie Creek.

It was discovered in 1868, and the principal mining was
carried on in 1866, and in that year French and McCul.
loch's Creek each produced about $100,000, and four, six,
and twelve ounces day per man was not uncommon,
One nugget worth $253 was found.

OMENICA RXGION.

Discovered in 1869. The principal streams were :—

Vital Creek, Lost Creek,

Silver Creek, Black Jack Gulch,
Omenica River, Finlay River,
Germanson Creek, Bars on Peace River.
Mansen Creek,

This district produced between 1874 and 1888, $350,000.
This does not include the first and more prolific years, the
yield of which is unknown.

CASSIAR DISTRICT.

The Stikeen River was first discovered in 1861 and
worked for a time, but not with great success.

Cassiar ‘;:roper was diccovered by Thibert and Mc-
Culloch, who came overland from the Red River country.
The district yielded, between 1873 and 1888, about
$5,200,000. The principal streams were :—

Dcase Creck, ‘Walker's Creek,
Thibert Creek, Snow Creek,
McDames’ Creek, Quartz Creek,

First North Fork of McDames’ Creek.

Miners went to Cassiar by ocean steamer from Victoria
to Fort Wrangell, at the mouth of Stikeen ; then up the
latter river for 2 distance of 150 miles to Glenora Landing
by river steamers. Then across an 80 mile portage to
Dease Lake, where 2 small steamer had been built.  The
Stikeen River runs within three miles of Dease Lakes
tnt it is not navigable on account of the great canons of
the Stikcen, about go miles long.

A trail was cut from Quesnelle Mouth to Dease Dake, a
distance of about 425 miles. During the first year, freight
across the 80 mile portage was 50 cents per pound, and
poor pack-horses cost $250 each.

YOUKON DISTRICT.

Though this is beyond the boundary of British
Columina, I have included it here because its discovery is
duc to a great extent to the miners from Cassiar.

The principal streams are :—
Sayfca reek, Ross River,
Finlayson River, Stewart River,
Lewis River, Forty Mile Creek,
Big Saimon River, Sixty Mile Creek.

Upper Pelly River,

Rich diggings have been discovered, but, owing to the
remotencss of the district, difficulty of obtaining supplies,
and shortness of the season, it has not been worked to a
great extent as yet.

SKVENA RIVER AND STREAMS OF THER COAST RANGE,
These inclade s ’

Skeena River, Lome Creek,
Scymour Creek, Bones Gulch,
Prospect Creek, Douglas Creek.

Tome Creek was the best, and produced as follows : In
1884, $17,000; 1885, $18,000 ; and in 1886, $12,000.

VANCOUVER ISLAND,

Nanaimo River,
Sooke River, San Juan River,
Jordan River, Cowachin River,

were the principal streams ; of these, Leech River is said

to have produced $150,000; and Jordan River about

5,000.

A tabular statement from the Keport of the Minister of
Mines, shewing the total estimated yield of gold between
1858 and 1888, is as follows :—

GOLD PRODUCTION.

TABLE shewing the actually known and estimated yield of
gold; the number of miners cemployed; and the
average earnings per man, per year, frum 1858 10
1888, in the Province of British Columbia

Leech River,

% b et 4 :
§ 32 | 5358 2|8,
Zg8 -’éE.E a g EY
YeAR, {F o SR | Total | ST |82
=2yl B8z R
EL_3] gax®d E5|cs
< < < <
$ $ $ $
‘%?fix};?n } 543,000] ... *705,000] 3,000 | 235
1859 ....|3,211,304] §rd 403,768!1,615,072] 4,000 403
1860 ....{1,671,410{ ** 557,133[2,228,543} 4,400 | 506
1861 ....}1,999,589) ** 966,529|2,666,118] 4,200 | 634
1862 ....12,092,677] ** 664,226/2,656,903] 4,100 648
1863 ....12,035,172] ‘¢ 978,39113,913,563) 4,400 | 889
1864 ....{2,801,888] ¢ 933,962{3,735,850] 4,400 | 849
1865 ....|2,618,404] ‘¢ 872,801|3,491,205] 4,294 | 813
266 ..../1,996,580| “ 665,526/2,662,106] 2,082 | 893
.}1,860,651] ‘¢ 620,217]2,480,868| 3,044 | 834
1,779,729 ¢ 593:24312,372,972| 2,390} 992
1,331,234| | 443,744|1,774,978) 2,369 | 749
..}1,002,717] ** 334,239]1,336,956] 2,348 ; 569
-[1:349,580] ‘‘ 449,860}1,799,440] 2,450 | 734
.]1,208,229] ** 402,743|1,610,972] 2,400 | 671
979,312] ‘* 326,43711,305,749] 2,300 | 367
..15,383,464} ¢ 461,154]1,844,618) 2,868 | 643
.{1,856,178] ¢ 618,726(2,474,904! 2,024 {1,222
1876 ....[1,339,986] ‘¢ 446,662{1,786,648| 2,282 783
1877 ....|1,206,136] ‘¢ 402,045{1,608,182| 1,960 820
1878 ....]1,062,670] }th 212,534]1,275,204} 1,883 | 677
1879 ....]1,075,049] ‘¢ 215,009]1,290,058] 2,124 | Co7
1880 ....] 844,856] ‘¢ 168,971{1,013,827] 1,955 1 518
1881 ....] 872,281 * 174,456]1,046,737] 1, 551
1882 ....| 795,071] * 159,014] 954,085] 1,738 548
1883 ....| 661,8771 ** 132,375 794,252| 1,965 404
1884 ....; 613,304] * 122,861] 736,165 1,858 | 396
1885 ....0 504,782] ‘¢ 118,956 713,738 2,9021 246
1886 ....| 753,043 ¢ 150,608! 903,651} 3,147 | 287
1887 ... 578,924 ¢ 115.733 693,709 2,342t 296
1888 ....] 513,043] ¢ 102,7 616,731] 2,007 | 307
Total known and estimated yield of
gold, 1858 10 1888............ 54,108,804
Average number of miners employed
YOARlY . ettt eeetioiianaaaa, 2,778
Average earnings per man peryear. 622

From it, the total yield of gold is $54,108,804. Assum-
ing that the average value of the gold was $16.75 per
ounce, this gives 3,230,377 ounces, or 269,200 lbs., and,
taking the specific gravity of the gold as being 16, a cubic
foot weighs 1,000 1bs, is gives 260.2 eubic feet, or it
may bLe represented Ly a solid ;’:)mmid, with a squarc
base, whose sides are six feet and height 2234 feet.

Of this amount, Cariboo is credited with producing
about onc-half. According to this statement, the average
earnings per man, per year, for thirty-onc years, were
$622. Another average is from 1,200 miners, who crossed
the bridge at the mouth of the Quesnclle early in 1861,
Twenty soon returned, discouraged ; the remainder re-
turned in the fall, bringing down as their scason’s eam-
ings, $1,500,000—o0r say, an average of $1,272 cach.

rom the foregoing you may, perhaps, imagine that
placcr mining has ceased in this provinee ; this, however,
15 not the case—it aas certainly fallen off from the yields
in the palmy days, but, as may he scen from the state-
ment 3t still produces annually nearly $800,000 worth of
gold.

The shallow placers are, of course, practically ex.
hausted 3 but, with better roads, cheaper supplies, im-

roved machinery, and the method of working by
Kydr:mlic power, the miner still obtains a good return for
his labors, and will for many 2 year.

“There is little doubt, also, that during the course of the
next fow years much of the deep ground in the Big Bend,
Kootenay, Similkimeen, Cassiar, Canboo, and other dis-
tricts, which, from its remoteness, was abandoned during
the eaily days, will be tested and yield rich returns.

It is quitc in the region of possibilitics that new and
rich placers may be discovered. The district between the
head waters of the North Thompson and Cariboo is looked
upon as being one of great promisc.

Dr. Geo. Dawson, aud other authorities of the Geologi-
cal Survey, also consider that it is quite possible, if not

* Waddington's estimate. .
§ Exclasive of a number of men working on or prospecting for
quarta.

likely, that rich placers may be discovered belonging to
older formations and periods than those which have been
worked. Such, for instance, as the extensive gravels of
the Middle Tertiary, which were afterwards covered by
basalts and other igneous rocks, and there is reason to
suppose that the modern }iaccrs have been considerably
enriched by the robbing of these old gravels.  Still older
conglomerates, as far back as those of the Carboniferous,
have been successfully worked in several countries.  These
considerations are not merely of a theorctical nature, but
are wartanted by experience gained in California and other
localities in the United States, in Australia, in New
Zealand, and in Nova Scota.

T have treated this part of the paper more in detail than
1 first intended, but I think it desecves attention because,
as far as [ am aware, it is not generally known that the
Province of British Columbia has and still is producing
gold in suchquantities ; and, in view of the discoveties of

uartz within the past few years, I think it is only fair
31:1( attention should be directed to this point.

Before going on with the paper, it is, pethaps, not out
of qlacc 10 say a few words regarding the origin of the
gold in the sand and gravel, .

One theory is that, through the action of organic acids
and alkalies, the gold is l)rouﬁht into a state of solution, -
and in this condition is carried by streams to other locali-
ties, where it is re-precipitated in the form of nuggets by
organic matter, such as fragments of coal, ete. Ina geo-
logical sense, then, gold may le, and probably is, largely
distributed in this way. The uspal theory, however, is
that, through the agency of air, frost, etc., pre-existing
vein matter and rocks containing the gold became decom.

ed and destroyed, and the indestructible gold is then
deposited in a concentrated form in the various localities
where it has been found, by the following agencies :

(1) The present system of water courses.

{2) Older systems of water courscs, following the same
gencral directions as the present systems, and in many
places coinciding with the latter.

(3) Still older water systems.

(4) By the action of glaciers.

By these agencics, then, the gold is deposited with vary-
ing richness in many localities, In the beds of modern
streams, in the older channels, on benches, in gulches,
valleys, and ravines; sometimes near the surface, but oftea
dcepfy Luried under Larren soil or igneous rock. Being
found under so many varying circumstances, much must
be left to the ingenuity of the miner. The general prin-
ciples, however, for working are about as follows:—

METHODS OF WORKING PLACER MINES.

The following tools, appliances, and requisites are used
in one form or another in placer mining, though, in adi.
vidual cases, all may not be required. A plentifu! supply
of water, picks, shovels, axes, drills, hammers, crowbars,
wheelbarrows, hoisting bucket, rope, nails, magnet, blow-

, Cross cut saw, whip saw, small car, miners’ pan,
cradle, quicksilver, pumps, derricks, water wheels, sluices,
wing dams, ctc.

Most of the above appliances ase in such gencral use
that a description is unnecessary; with the following,
however, it is not out of place :—

The Miner’s Pan is made of pressed sheet iron, iscircu-
lar in form, about 14 inches in diameter on the bottom,
18 inches on the top, and five inches deep. 1t is used for
scparating the gold from the gravel by a sort of circular
motion given to it in water, the pan at the same time
being held in a sloping position. By this means the
lighter sand and gravel drops over the lower side, while
the black sand and gold remain behind.  The remainder
is then dried on a shove] or fry-pan in the fire, and the
black, magnetic sand is then removed with the blow-pan
and magnet. The pan is also used for cleaning concen-
trates from sluices and cradle, and also for washing gold
amalgam where mercury is used. It is especially useful
as a prospecting tool

The Cradle or Rocker is also of more importance asa

rospecting tool. It is a rough, wooden box, say 40
inches long, 20 inches wide, and 20 inches deep.  On the
bottom it is fitted with rockers like a baby’s cradle, and
it lightlyinclined, say two to four inches. At the
upper end and on the top, is a hopper, or coarse sieve,
into which the gravel is thrown. TE: finer portion of the
latter passcs through and falls into the apron usually made
of blanket. On the bottom, below the apron, riffles are
placed, and the lower end is left open. The dirt is
shovelled into the hopper, water is poured in with one
hand, while the rocking motion is given with the other
hand. The fine dirt and gold gass through, some of
the iold is caught in the nap of the blanket, the balance
on the riffles, while the water and waste dirt run out at
the lower cnd. .

A Puddling Box is sonictimes used, especially if there
be much clay. It is a box of any size, and has an augue
hole about four inches from the bottom.  The augur hole
is plugged, the clay put in and puddled with plenty of
water.  The water and suspended clay- are then run off
through the hole, lcaving the black sand and gold as
before.

The Wing Dam is to turn the water from the claim.
It starts at the head, runs in a slanting direction across
the stream till about one-half is taken in, and then runs
slr.)iiht down for the remaining distanee. The whole is
weighted with heavy stones to keep it in place, and filled
with soil and gravel to make it water-tight. It is built of
timber. The space within the dam is then worked down
to bed rock, and the dam is finally changed over to the
other side, which is worked in the same way-

The Water-Wheel is used for hoisting purposes and for
pumping water. In shallow places it 15 an undershot
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wheel, projecting over the side ofthe dam into the water,
and running the pump, which is attached to it on the
inner side.

The Sluice Boxes are made from boards which are
gencrally sawn by the miners themselves with the whip-
saw. The planks are usually 12 feet lung and 1to 2
inches thich, These are furmed into boaes 16 to 20
inches wide and 12 inches deep, for ordinary placets, and
larger fur more extensive workings.  They ar. made a
tittle narrower at une end 50 as to Mt b cach viher, and
soon becume water-tight.  These buxes are then set in
strings, supputted on trestles, and are given an inclination
of from 2 to 10inches per box of 12 feet, depending on
the character of the gravel and gold, and the available
grade which can be given them.

The boaes are provided with rifiles of various forms to
catch the gold, which is generally coarse 3 quicksilver 1s,
therefore, not much used.  Where fine, both quicksilver
in the crude state and amalgamated plates are used.

Placer mining may be divided into the mining of

(1) Shallow placers.

{(2) Decep placers.

Shallow nllaccrs are such as are upened from the sur-
face, the whole of the dirt being washed down to bed
roch, the latter being not more than, say, 12 feet deep.
They include the shallow beds of permanent streams and
dry gulches, ravines and valleys, carrying water only dur-
ing part of the scason, or perhaps carrying none at all,
They may thus be sub.divided into

(@) Wet dix_vgings.

(6) Dry diggings.

Deep placers, on the vther hand, are such mines as are
opened from benceath, or both fron: beneath and above,
as in the case of hydraulic nuning. The pay dirt is deeply
buried under barren suil, su that it would not pay to
remove the latter, and mines are therefore opened” by
shafts, tunucels and bed-ruch flumes, which reyuice o be
heavily and securely timbered.  Mining of this description
may alsv Le classifiecd under two heads, viz, :—

(a) Decep placer mining by hand.

(4) Hydraulic mining.

Let us first take a case of shalluw placer mining, under
class a, or wet diggings.

The boundaries having been staked out, the wing dam
is first put in, and is closed across the lower end of the
claim, ot, as is usually the case, carried on far cnough to
keep the claim clear of water. The water-wheel and
pump arc then put into position, the wheel projecting
over the side of the dam into the water, the axle of which
actuates the pump, whuch in this class of mining is usually
of a primitive chafacter, cunsisting of a wooden box,
through which a series of canvas buchets are carned on an
endless band.  The sluice boaes are then strung out in
position, the slope and length depending upon the char-
acter of the gold, the available grade, and the means of
the miners.  As a general rule, l?xe larger the string of
boxes the more thoroughly is the gold saved.  The riiﬁlca
arc then put into the sluice hoxes. All then being in
position, water is admitted into the sluices, the pump is
set in motion, and the process of shovelling in the sand
and gravel goes on.  The latter is carried through the
sluices by the torce of the water, and goes off as taihags,
while the gold and heavy black sand settle into the rifiles,
from which it is remioved at stated intervals, usually at
the weekly clean up.  The process of working a shallow
dry placer is much the same, save that, as water is absent,
enough to supply the sluice must be brought by ditches,
and the wing dam is unnccessary.

Mining laws in British Columbia limit the size of
placer claims, which can only takc in 100 feet in length
of stream, in the case of creck and bar diggings, and 100
fect square in bench and dry diggings. Where a new
stream is discovered these claimns, as above are staked off
and if the ground is shallow it is worked as has been
described.  If, on the other hand, the ground is deep, as
is usually the case in the old channels and also in many
of the modern streams, such mcthods would be too ex-

nsive 10 employ, and in such cases deep placer mining

y hand is tesorted to.  This consists cssentially either in
running a drift or bed-rock flume to strike the bed rock,
or in sinking a shaft at the side of the strcam in solid
ground, and drifting out to strike the bed rock, in which
the shaft goes down through the rim rock forming the
hanks of the strecam, and at the lower end of the claim.
When the miners think they are deep enough a trial
drift is run out to strike the bed rock of the present
stream or old channel, as the case may be; and when
this is struck the gravel is hoisted througg the shaft to the
surface, and washed in sluices as before. These under-
ground workings require to be heavily and sccurely
timbered, for the life of the miner to a great extent de-
vends upon this.  Powerful pumps are also required to
Lccp the drifts clear of water. The hoisting and punl})ing
gear is usually actuated by water power obtained from
water whecls, and if the height to which the water has to
be lifted is too great, flumes from one claim to another, the
cerpense of which is shared by the various companies,
require to be built. A better plan, when practicable, is
to run a tunncl, with sufficicnt slope for drainage, to strike
the bed 1ock at the required piace; the sluices are then
set in the tunnel, if water can be admitted ; if not, at the
mouth of the tunnhel, and washing goes on as hefore.
Bench claims being in dry ground, and often high above
the level of the streamns, are casier to work. The main
difficulty there is to bring water to the ground ; todothis,
long ditches arc often required.  Water wheels are utilized
when practicable, one such wheel on Quesnelle River being
60 fect in diameter. . In the vicinity of Clinton, in 2
iece of ground where water was difficult to obtain, it was

ought across thé Fraser River in rubber hose.  We can

thus see that much ingenuity is exercised by the miner lin
:\ccomrlishiug his cn(‘f

Such methods as the above arc utilized when the dig-
gings arc shallow or reasonably so, and when they are
rich envugh to bear the expense of such costly work.
\When this is not the case, or when the richer ground has
Leen exhausted, the ground can only Ue profitably warked
by hydraulic power.  In view of the fact that much of the
mining ground now left in Briush Columbia is of this
character, I propose to give a more detailed description
of this methwd of mining, from which, in the course of the
next few years, much in the way of development can
reasonably be expected.

In such cases small claims, as specified above, could
not be profitably worked ; and to encourage the industry
Teases of mining property are given as follows :—

In dry diggings, 10 acres. .

In bar diggings, unworked, 4 mile in length along
high water mark.

n bar diggings, worked and abandoned, 124 miles in
length alongg‘xigh water mark,

In crech claims on abandoned streams, 134 miles.

.

In bench lands adjoining uaworked or abandoned

streams, 160 acres.

Hydraulic mining is that process of extracting geld from
auriferous _gravel by means of water under great pressure,
discharged through pipes and nozzles against the* bank.
Or, in other words, the same agency which originally
buried and concentrated the gold in the gravel is by this
method forced to strip and separate it again,

Tt is absoluely necessary that there should be ;—

(1) A plenuful supply of water under pressure.

(2) Good facilities for grade and dump.

The richiest depositof gold 1s found usually in a stratum
cight to ten feet thick immediately over the bed rock of
the old channel; and if this is slate, as is generally,
though not necessanly, the case, 1t also penetrates into
the crevices, seams and holes ; so that such bed rock is
more likely to be rich than smoother and harder rocks.
Such a deposit belng suspected or known, it is first neces-
sary, or at all events desirable, to explore the ground by
means of shafts and drifts to learn something about the
duepth, extent, character and richness of the deposit. A

lentiful supply of water must also be provided for, and
rought to the ground by ditches, flumes, or pipes.

The site of the tunnel'is then chosen, giving due regard
to the disposal of tailings, and the grade which should be
given to proude for the dramage of the miine and the
cconomical washing of the gravel,  The size of the tunnel
must also be decided.  This depends upon the extent of
the deposit and how it 1s to be worked ; that is to say
wlhcll:lcr a single or double line of sluices is to be cm-

ployed.

! The ctusces and riffies must also be prepared—no small
undertaking, when it is remembered that, in some cases,
they are over a mile in lungth,  They may range in size
from 16" m width and 12" in depth, to five feet or more
in width and three feet in depth.  They are made from
planking, one to two inches thick, securely and tightly
put together, and must be strongly mounted on sills and
firmly supported by trestle work where necessary, to with-
stand the great pressure of water. The siffes are of
various forms, and differ matenally from those employed
in ordinary placer mining, some of the more common and
better forms being as follows :—

Block Riflles are of two kinds, namely Syuare Block
Riffles and Round Block Riffles. In the first case, the
blocks are sawn, good dimensions being 10x 10x10
inches, but the size, of course, may vary ; these are placed
in position, vith spaces between, in much the same way
as block pavements on our roads are laid. The round
block riffies are blocks sawn square off from the trunks of
trees and set on end in the sluices.

Rock Riffles arc stones laid in place in the same way,
and are durable, effective and cheap ; but are more diffi-
cult to remove when cleaning up.  They can be very
profitably employed in the lower part of the sluice, where
the catch of gold is not so great.

Rail Riffles made from scantling, built in seis usually
of about cight feet long ; the upper part is protected by
strips of iron, and the whole is laid lengthwise in the
sluice. Or the riffles, as a whole, may be a combination
of the above methods.

The length of the sluice depends mainly upon the dis-
posal of ll%e tailings, for all the coarse gold and a large
percentage of the fine gold is found in the first 400 fect of
the sluice.  The slope given to the boxes depends upon
the character of the gold and the gravel in which it is
found, heavy material requiring more slope and water
than lighter matcrial. Ifel‘}‘le grade is too great, the sand
s apt to pack in the riffics, and a slope of about seven
inches to the box of 12 fect generally works well,

Grizslies and undercurrents are also used. A grizzly
is put in when a drop can be given to a line of sluices,
and is especially necessary when cement and pipe-clay are
present.  They consist escentially of Eamllel iron y
such as pieces of railroad iron, set with spaces between,
which allows the finer material to pass through, the
cement and clay being pulverized by the fall into the sluice
or undercurrent below, while the heavy boulders go over
the side.

Undercurrents axe large scttling boxes, say 20x 40 feet
(the size varics), set to onc side of the line of sluice boxes,
and with less slope than the latter. They are provided
with riffles as in the sluices. The water enters at she
urpcr end and re-caters the sitice at the lower end. Most
of the remaining gold is caught in these undercurrents.

These preliminaries having been settled, the work of
opening the claim begins as follows: The tunnel, or
open cut and tunnel combined, is started with the proper

grade to strike the deposit, say 20 feet below bed rock to
provide for contingencies, such as holes, etc., and alsote
make sure of being below bed rock ; otherwise, it is moncy
and labor lost. The tunnel is securely timbered as the
work progresses, and is carried well into the bed rock
under the depuosit, curves being avoided as much as pos.
sible. A shaft, usually vertical, is then sunk either to
strike the tunnel directly, or at a short distance 10 onc
side, and, in the latter case, the two are connected by a
short drift. The shaft must be securely timbered and
lagped throughout to within about eight feet of the surface,
The ditches, or slujces, carry the water to a distributing
point, usually some high point convenient to the clum,
where the pressuze box is situated ; from the latter it s
carried by 1ron pipes or canvas hose to the claim, nozzles
bcigﬁ rprovided to direct the water against the bank,
Good forms of the latter are fitted with ball and socket
joints, so that they may easily be turned in any divection,
The pipes ate made of light sheet iron, and fit inte each
other like stovepipes; or they may have lead joivts, if
thought advisable.” All being in readiness, water is twned
on and washin;]: through the shaft ins. ~The first
washings must be made with care, and all the soil or
gravel within as great a radius as possible carefully sloped
and drawn toward the mouth of the shaft before the tun.
bering is removed, By this means caves and washes e
avoided.  As the work progresses, the timbers are
removed till bed rock at the bottom of the shaft s reached,
and, finally, an open cut in front of the tunnel = made,
The wine may then be said to be opened. Tt vank is
undermined, caved, and washed into the bed rock fume,
here taking the place of the sluice boxes, and the latter 1s
carried forward as the bank recedes. Quicksilver 1s
largel cmploi'cd, the charging being done at the head of
the sluice. It is added at intervals, as required, being
regulated by the amount in view in the rifiles. The
quantity used depends upon the length of the sluice.

Hydraulic mining is a development from California, and
it has been largely employed both there and elsewherc in
the States, where lon% and expensive lines of ditches and
iron pipes have been built, the latter being provided with
automatic air valves, distributing gates, and imgrovcd
nozzles. Immense dams, forming storage reservoirs for
use during the dry season, were also built. By this
method, large quantities of gravel, up to nine and ten
thousand cubic yards, can be run through the sluices in a
single day. The average cost is about six cents per cubic
yard ; so that gravel yielding only 10 to 20 cents per cubic
yard can be profitably worked. .

Hydraulic mining is successfully carried on in British
Columbia, but in 2 more primitive and very much less ¢x
tensive manner than above. The expensive prehminary
work is unnecessary, for the process, so far, has been
carried on in a small scale in Cariboo and elsewhere,
where, from previous workings, the ground is known to
be at least rich enough to yisld fair returns 3 water is also
plentiful.  Against these advantages we have the shoit-
ness of the season to contend with,

The disposal of such quantities of gravel is a serious
question ; strcams become choked up, and bottom lands
are buried under the rush, and in many parts of the States
it has become illegal to mine in this way. But we need
never fear that this will be the case, at all cvents in the
northern parts of the province ; and the successful opera-
tion of mines by this method will, there is no doubt, open
and develope parts of the province otherwisc uscless, and
foster and encourage an industry furnishing a livelihood
and independence for many miners.

VEIN MINING.

For convenience I have classified the varisus discovenes
of minerals in British Columbia undcr the above heading.
The term is not strictly accurate, notably so in the cascot
coal and iron, and is adopted for description only, for st is
beyond the scope of this paper to speak of the_treatment
of ores and methods of mmmg as the industry is in its in-
fancy still. T jurpose, therefore, merely to give a bricf
account of some of the more important discoveries of
minerals in the Province.

As has heen stated before, the placer miner is, so to
speak, the pioneer of the quartz miner, it is only reason-
am to supposc that in the case of rich placer deposits
surmises should be made as to the origin of the gold, and
if the latter is found to have a coarsc unworn appearance
with fragments of quartz adhering, we may safely take it
for granted that this source is not far distant; and whea
in addition to, this, fragments and nuggets of other
mincrals, such as silver, copper, lead, Elaunum, elc., are
found in the sluice boxes we know, with a fair amount of
certainty, that rich discoveries are likely to be made.
This has been the case in British Columbia, and such dis-
coveries of ledges and veins, of quartz and minerals as
above were made in many localitics shortly after the dis-
covery of the placer deposits, and though such finds, from
the remoteness of the localities have, up to the prescat
time, not been tested, still they are valuable and interest-
ing as indications of future developments which are bound
to come.

As may be noticed in every case, almost without excep:
tion, where placer deposits have been worked, promisiig
ledges and veins have been discovered, and this over 2
mountain district extending from the International
Boundary on the south, to the Youkon River and beyond
in the north, a distance of over 1,400 miles, and therc is
little reason to doubt but that as the country beeomics
opencd up, the mineral deposits of this vast region will ;
become extremely valuable, . ] R

1 purpose for convenience to diwide this region into 1
districts as follows :—Southern, Cherry Creek, Aam 4 3
Yale, Kootenay, Lillocet, Caribos, Omenica, Cassiar, and -

-
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to give brief notices of cach. 1In some of these districts,
from their accessibility, or from other favoring circumstan-
ces, more development work has been done than in others ;
such localities 1 propose to treat more in detail, not be-
cause they are likely to prove richer, but simply because
in such cases results may be submitted to you.

In the Southern Division 1 include all that country to
the south and in the viginity of Okanagon Lake. In this
district a great number of promising locations have been
made at the following camps and places :—

Camp McKenney, about 12 miles from the placer mines
on Rock Creek, and not far from the boundary. A
working test from a quantity of ore sent to San Francisco
from these mines gave returns in gold of $62.00 to the
ton.

Camp Fairview, on Okanagon River.

Copper Cat?.

Boundary Creck.

North Fork of Kettle River,

‘Tulemeen River.

Wolfe Creck.

Keremeos.

Amclia,

Maple Leaf,

Bear Creck.

Toad Collcy.

Newton District, near Granite Creck.

In allof these localities promising ledges have been dis-
covered, and a considerable amount of development
work done with satisfactory results so far as they go, but
the district is out of the regular line of travel, and the
mines are not being developed as they would be were the
country made more accessible by the building of railroads
or waggon roads.

Cherry Creek Division.~In this locality we find two
ledges upon which a considerable amount of work has
been done.  One is silver bearing, and crosses Cherry
Creck near the placer mines. ﬁssays from this mine
show it to be extremely rich, one made by myself yielding
1205 ounces of silver to the ton, and a working test from
two tons of ore sent to San Francisco giving 625 ounces
tothe ton. The other ledge, known as the Mclntyre
ledge, is situated about 12 miles further on, on Monashee
Mountain, and shows gold visible to the naked eye. A
quartz mill has been erected at this mine, and both
lucalities reached Ly a good waggon road.

‘amloops Division includes the Nicola Mines and
those clains situated at Jameson Creek and vicinity, and
elsewhere on the North Thompson River.

The Nicola Mines are situated about 30 miles south of
Kamluops, in the vicinity of Stump Lake, adon Idaho
Mountain. A good waggon road connccts them with the
above place, The principal mine owners are as fol-
lows :—

Nicola Mining and Milling Company (English Capital).

Star Mining Co., Patterson & Henderson.

Mary Reynolds Co.

Wrighit & Fletcher.

Silver King Mining Co., and others.

A company was formed about 1882 to prospect these
claims. About 1886 they sold out to the Nicola Mi“igﬁ
and Milling Co., an English syndicate, whohave expend
a large amount of money in A systematic and business-like
manner, principally on three of their claims, known as
the King William, Joshua, and Tubal Cain, which claims
the company are testing thoroughly preparatory to erect-
ing extensive reduction works. These mines deserve
special mention, for the amount of work done by this
company far exceeds that done by any other company in
the province. Thex employ a large force of men, are
using improved machinery, have run, including drifts and
shafts, up to 1890, some 3400 feet, and the future of the
camp as 3 whole depends to a great extent upon their de.
velopments, with which they have so far been well satis-
fica.

The Star Miuing Company have also done a consider-
able amount of work on their claims, and have also
erected a small concentrating plant, and shipped some 16
tons of ore to San Francisco, yielding $75 per ton.

Other mine owners, as above, have also prospected
their claiins, and are well satisfied with the results,  The
poncipal minerals are lead, sulphides and cachonates, rich
in sifver, and also carrying a percentage of gold.

Many claims have also been located in the vicinity of
Jameson Creck, which, from surfice indications, promise
well, as do other claims located further up the North
Thompson and Clear Water Rivers. But as yet little
develnpment work has been done o prove the fiture usc
of these claims.

fale Division.—By this is meant that scction of coun-
try in the vicinity of Yale, Hope, North Bend, and
Siwash Creek.  In this division 2 number of claims have
heen developed to a considerable extent,  Some of them
are knawn to be rich, such, for instance, as those south
of Hape, which have been known for a number of years,
and upon which difficulties regarding ownership have pre-
vented development,

The ore on two of these claims, known as Eureka and
\an Bremer, 3s described as being principally argentifer-
ous grey copper and silver_cbloride, and assays varying
fram $25.00 10 $2,400 to the ton_in silver arc obtained.
Promising indicationsare also obtained from other claims,
lwt, as in other localitics, lack of means prevents develop-
ment.

Kootenay Division is traversed by the Canadian Pacific
Ralway, and important water stretches, such as the
Columbia and Kootenay Rivers and Lakes, also exist,
so that prospectors have been able to travel about in the
mountains, and the result of tacir labor isfshawn by the

large number of rich and promising ledges discovered in

the following localities :—

Illecillewaet, Deception Creek, .,
Field, Windermere,
Fish Creck, Big Bend,

North Arm of Arrow Lake, Bugaboo Creek,

Toad Mountain, Harse Thief Creck,
Eagle Creek, Toby Creek,

Hot Springs, Otter Tail,
Hendryx Mines, Findlay Creek,
Spillemcheen Mountain, Coppet Creek,

Jubilee Mountain, Bull River.

McMurdo District.

Of these localities I can only speak briefly, refersing more
particularly to those which ha- e developed to the greatest
extent,

The flicillewaet Mines are situated near the station of
that name on_the Canadian Pacific Railway, and are
within ashort distance of the track. The Selkirk Minin
and Smelting Company own a_number of claims, an
have erected sampling works, offices, boarding houses,
etc., and have also built roads to their mines. They
shipped, in 1887, some 300 tons of ore to smelting works
in Omaha, the avcmﬁe value being 70 ounces of silver
and 44% of lead to the ton.  This company is now con-
fining itself chiefly to developments in the Lanark Mine.

Corbin & Co. also own a number of valuable claims,
upon which they have expended a large amount of money
in developments.  Mr. McKinnon holds the Maple Leaf
Mine, adjoining the Lanark, at $80,000. Claims at
Cariboo Creek are said to be equally rich.

At the Field Mines, close to the Canadian Pacific Rail-
way station_Field, a large amount of development work
has been done; ~re houses, offices, etc., having been
built, also a tramway along the vein and down to the rail-
way track. They have shipped a large amount of ore to
smelting works,  The ore is lead carbonate, and a low
grade, but as it is easily smelted, and conveniently situated
on the railway, the mines are certainly valuable. To the
other localities, T can give only passing notice, confining
myself mainly to giving working tests on shipments of ore
made from various mines,

At McMurdo’s we find ((fvalcnn ores, rich in silver, and
apparently in well defined veins. Two car loads of ore
shipped from ¢he Wells, Pollock, and Aylmer property
averaged 100 ounces of silver and 63% of lead to the ton.

There is also a well defined gold belt which is said to
average about $20.00 to the ton.” A stamp mill is now at
Golden awaiting shipment in the spring to this field.

The Spillemcheen and fubilee districts also promise
well, and are conveniently situated near the Columbia
River. The ore bodies are enormous, and are chiefly
sulphides of copper and lead, which, however, are of a
low grade character.

The Koz Springs are situated on Kootenay Lake, about
30 miles from Nelson. The parallel lodes exist in tiers
ou the mountain side, the lower ones being low grade
grlenas, which become richer as the mountain is ascended
till the summit lodes are reached, where we find rich car-
ls)onatcs and sulphides of lead containing Wire and Rut:y

ilver.

Hendryx Mines are just on the opposite side of the
lake from Hot Springs. Development work is being
vigorously pushed on by mcans of an Inge-soll drill. The
Iuse ‘s said to be 2 mass of galena, 86 feet wide, which
assays ahout 20 ounces of siiver and 23% of lead to the
ton. Perhaps the best way tv convey an idea of the rich.
ness of these claims is to give the following milling tests
from various mines in 188y:—

No. 1 claim..146 tons. 87 ounces of silver pe: ton.
LittleDonald. 85 ¢ 9o * silver 35% lead per ton.
(14

Silver King.. 40 ¢ 299 ¢ 20% cop’er **

I . 30 < 230 ‘@ ““ 2°o° ac [
Spokane .... 65 ¢ 40 ¢ ¢ 90% lead ¢
Delia .o.ooes 20 ¢ 120 *¢ i “«
Skyline ... 15 ¢ 225 ¢ “ ieeraes «“
Gallagher ... 14 ¢ 119 ¢ ¢ $rgingold ¢
Krao ....... 12 ¢ “ ¢ 507 lead ¢
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Or altogether 427 tons, yiclding §0,393 ounces of silver.

Rig Bend Mines are situated on the bend of the Co-
Tumbia River, and are gold bearing, though galena is also
found. From the richness of the placer deposits, there is
every reason to suppose that they may be valuable.  But
as the region s inaccessible, and as little developuient
work has been done, it is impossible to say much about
their future.  For the same reason little can be said about
the other localitics mentioned in the list, excepting that
good assays are obtained and the surface prospects are
promising.

"Lrltovet Dizisioe.~In this division the prncipal dis-
coveries have been made in the vicinity of Cayoosh Creck,
where a great number of claims have been staked off
The ledges are gold beanng, and the gold seems 1o be
uniformly distnbuted through the quartz in a fine condi-
tion, as colors can be obtained almost everywhere, The
average assay value is smd to be about one ounce to the
ton. Thuse vens are undoubtedly the sources from which
the rich placer deposits of this locality obtained their
gold, and therc is therefore a strong probability that they
will prove remunerative in the future.  Ledges have also
been discovered in the vicinity of Seaton and Anderson
Lakes, that at Anderson Lake being described as a strong
lode of quartz carrying galena assaying $46.00 in silver
and $14.00 in gold to the ton. Ina tew of these claims
a considerable amount of prospecting work has been done,
but in the great majority we find notking beyond assess-
ment work, )

Cariboo Division, frum thertichness of its placer deposits
worked in early days, has always been' looked upon as a
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locality from which much in the w? of developments in
quartz might reasonably be expected. Many ledges were
known even in these early days, from which in several in-
stances $3.00 to $5.00 a 'day per man was made by washe
ing the decomposed and oxidised rock matter at the sur-
face of the veins, We accordingly find that in 1877-8,
companics were found to operate mines here; but from
exaggerated ideas of the richness and erroneous views re-
garding the methods and cost of working the ores, these:
efforts failed, and quartz mining received a severe check,
Within the last few years, however, attention has been
again turned to these Jedges with what now appears to be
a fair chance of success. From what is known of the dis.
trict, it is clear that a great number of well defined quartz.
ledges exist, from which good qros ts are obtained,
As 15 well known, much of the gold oltained from quartz
is containedl in sulphurets, which on the surface has be-
come oxilised, allowing the free gold to cscagc, and on
several of the veins such bodies of sulphurets have been
discovered. The government has established a small
testing ?)lzmt in_this neighborhood, to assist the develop-
ment of the mines, and several small stamp mills have
also been crected.  From the Black Jack Mine, two lots-
of ore have been worked as follows: No. t of 100 tons.
yielded $523.00in frec gold and 12 tons in sulphurets,
worth $24.00 to the ton; No. 2 of 202 tons, yielding
$4.50 in free gold and $13.00 in sulphurets per ton. By
means of these stamp mills and testing ~orks, the miners
will be able to realize from their ores, and thus obtain
money to go on with development of their mines, and
there is every hope that in 3 shett time they may be able
to prove the value of their own claims, and with them as-
sure success in quartz mining in the district as a whole,

Onienica Division.—The remote situation of this dis-
trict will for the present prevent the development of vein
mining, but there is no doubt that it is rich in minerals.
Its placer deposits would seem to indicate the existence
of both gold and silver bearing ledges. On Vital Creek,
Y of the metal found was arquerite or silver amalgam.
A large number of ledges containing highly argentiferous.
galena ore in large ies are also known to exist, which
assay from 30 to 130 ounces of silver to the ton. A num-
ber of these claims were at one time taken up, but have
since been abandoned. When taken in connection with
discoveries in more accessible regions, he probability is
that nothing will be done todevelop this district till it can
be reached in a more convenient manner than it now is.

Cassiar Division,—Almost the same remarks may be
applied to this district, in which many well defined ledges.
are known to exist, on which surface indications are pro-
mising, and from some of which rich assays have been ob-
tained, indicating in connectivn with the rich placers
which have been worked that the district in the future
will become valuable from the mineral deposits in its veins.
and Jedges.  As regards its situation it could be made ac-
cessible with a comparatively smail outlay.

The vast Youkon District to the north is apparently
equally rich in mineral deposits.

In addition to the minerals enumerated above, many
others are also to be found, such as molybdenum, mercury,
antimony, plumbago, hitumen, ashestos, mica, platinum,
coal and iron.

The platinum is found associated with the gold in
P)lacct mining in many localitics thtou‘%hout the province;

ut its principal source is Granite Creek, where, since
1885, some 4,000 ounces have been collected. It is the
must itnportant field for this mincral which has been dis-
covered in North America.

The deposits of coal in the province, as is well known,
arc of vast importance. The mines on Vancouver Island
were mined Lefore the discovery of gold in the province,
They are important, both from their extent, quality and
favorable position. The output for 1889, from the vari-
ous mines 11 operation, were as follows:—

Tons.
Nanaimo Colliery cocvovvvenevanns. 223,870
Wellington Colliery..... Gesesenensas 273,383
East Wellington Colliery ........... 51,372
Union Colliery. . eoveiaee cinenne ees 31,204
Totaltons . ..eevveennennns 579,929

The total output of coal for the Province, up to theend
of 1888, was 4,358,221 tons.

These coals arc of cretaceous formations, and they are
now zdmitted to be superior to any other coals on the
Pacific Coast.

In addition to the above, we find tertiary deposits
scattered throughout the Province, both along the coast
and inthe interior.  The testiary area in British Columbia
is cstimated 10 be 12,000 square miles.

Deposits of iron also occur- in many places in British
Columbia. At present only such as are situated on the
coast ore available; but, as the countty becomes de-
veloped, the others will also be valuable. In some cases
they occur as clay ironstone in the coal series ; but princi-.
pally inthe form of magnétites.  Little attention, as yet,
has been devoted to this branch of mining. The only
ores being worked are those of Texada Island, which is
magnetite of excellent quality,.  The mines are most
favorably situated, cither for shipment or smelting, as the
Comox coal ficlds are only about twenty miles distant,
The following shipments have bLeen made: 18835, 190
tons; 1886, 3,041 tons; 1887, 1,410 tons: 1888, 7,300
tons.  Similar deposits occur elsewherc along the coast,
also favorably sitvated as regards shipment.

4.5 may be scen from the foreguing, the Province pos-
sesses important mineral deposits in many gifferent locali-
ties, and extending ovet a vast extent of country.. It may

_very "rensonab\lx .be_asked,” then, -liow so little hes been.

s
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«done towards the development and working of these
deposits ?

Want of capital and the inaccessibility of the country
have been and still are, the principal reasons.  The com-
Y\lclion of the Canadian Pacific Railway has opened the

ootenay District, and witness the developments and
«discoveries which have been made since that time.  The
-discoverers, almost without exception, are poor men, and
«development of quartz mines requires capital 3 for, in
most cases no returns can be obtained, even when valu-
able ore is lying in the dump : the great hope, then, is
that moneyed men may be induced to invest and help in
the development,  In many cases the miners are them-
selves to blame—they give exaggerated values to their
properties, Lased upon fictitious results obtained from
picked assays, or hold undeveloped property at fabulous
Briccs. This is more likely to do harm than good, and is
ound to delay developments.  Average tesults are what
are required, and if thuse can be obtained from a guantity
-of ore, they give undoubted proof as to the value of the
mines. But, in the absence of capital, these working
tests can only be obtained under favorable circumstances,
both as regards situation and richness of ore, which has
usually to be packed for long distances to the nearest
shipping points. Low grade ores cannot be tested in this
way, except when reduction works are near, even though
such deposits are equally as valuable as the richer ores.
The following examples will give an idea of the present
<cost of shipping ore from mines which are favorably situ-
ated : Silver King Mine, Toad Mountain to Nelson, a
distance of sevea miles, by pack train, $10 per ton, and
from there to Butte, Montana, including smelting, $47
ser ton 3 in all, $57 per ton.  The cost og transportation
rom lot Springs to the same destination, including
smelting charges, $40 per ton. This does not include the
cost of packing from the mine to the water edge, which,
of course, varies with the distance. The erection of such
reduction works in the Province, then, is of great import-
ance: First, because it allows miners to receive some
returns from their ore, and thus aids them in going an
with development ; Second, the erection of such works
by experienced men is a direct ll’“"’f that the importance
of the deposits is recognized. It is not out of place,
therefore, to show what has been done in this way.

In the Cariboo District, stamp mills have been erected
as follows :—

Island Mouiiain Mining Company—One ten-stamp
mill, operated by a fifty-horse-power engine, with the
view of working a larger number stamps as required.

British Columbia Mining and Milling Company, Stout’s
Gulch—One ten-stamp mill and engine (on the ground,
but not erected ).

Black Jack Quartz Mining Company—A one-stamp
test mill, capable of working 134 tons of ore per day,
-operated by water. .

Nason & Co., Conklin's Gulch—One four-stamp mili,
worked by water.

In addition to the above, the Government, with the
view of encouraging and assisting the miners, has erected
a small testing and chlorinating plant, with a capacity of
about three tons per day.

NEW WESTMINSTER DISTRICT.

At Vancouver a smelter and sanpling works, with a
<apacity of 50 tons per day., Through some faults in con-
struction, not working at present,

KOOTENAY DISTRICT,

At Golden, a smelter, 20 tons capacity per day, with
roasting furnace, 14:tons capacity per day.

At Revelstoke, a smelter, owned Ly the Revelstoke
Smelting Syndicate, capacity 60 tons” per day; also,
sampling works, having a capacity of 1ov tons per day,
operated by a fifty-horse-power engine,

At Suminit of Toad Mountain, the Collingwood Gold
Mining Company has two Huntingdon Mills of five tons
<apacity cach, and two Frue vanning concentrators.

At Eagle Creck, onc ten-stamp mill and four Frue
vanners, capacity 15 tons per day, operated by a Pelton
water wheel.

A stamp mill now at Golden, awaiting shipment to
mines in the spring, Its capacity I am unable to give.

In addition to the working tests already given, some
205 tons of ore were also tested, yielding 69,530 ounces
of silver; or, say, on an average, 340 ounces of silver to
the ton.

In many of the localitics the success of the camp, as a
whole, depends to a great extent upon the successful de-
velopment perhaps of single claims, where owners are
morc fortunate as regards capital and means to prove the
value of their claims,

Another reason which has retarded actual working de-
velopments and crection of reduction works, is the fact
that a large amount of preliminary work is nccessary,
both to ensure a constant supply of ore, and also to de-
termine the methods by which it s to be worked, for in
many cascs the character of the ore changes after acertain
depth is reached.  As the coarse gold of the placer de-
posits is derived from ledges in the immediate vicinity,
we might faitly assume that these ledges would be gold-
bearing.  If this were the case it would simplify matters
considerably, and at the same time materially assist in the
immediate development of mines throughout the Pro-
vince, for orcs, if frec milling, are worked by machinery
—inexpensive when compared with the cost of reduction
works required for the treatment of silver ores when as-
sociated with the baser metals.  When a portion of the
ledges is destroyed, the gold, from the fact that it is acted
upon, by few agents in nature, is left, while the more
alterable associated minerals, copper, lead ctc., are de-

stroyed and carried away. In this way, in many cases,
the gold of the [l)laccr deposits may be robbed from ledges
which will in all probability turn out in many cases to be
silver-bearing, the principal associated minerals being
copper and lead, with the ‘)robability that sil\'cr-bcaring
copper ores will be more plentiful than silver-bearing lea
ores, though surface indications show the latter more
abundant.

Next in importance to the mines themselves are the
wa;s and means of reaching them. .

The Columbia and Kootenay Railway is now under
construction, and will, I am told, be rcady to carry ores
next summer.  If so, in connection with steamboats now
built and operated on the Columbia River, miners will be
enabled to ship ores dircct to the smelters at  Revelstoke
and Golden, at a comparatively small cost, and there is
no reason to doubt that these smelters will be kept steadily
at work, and in a short time prove inadequate to treat the
amount of ore coming in.  In the Kootenay District at
least, then, we may look forward to important develop.
ments in a very short time, Elsewhere throughout the
country railroads, waggon roads, etc., for reaching the
mines, are badly required,

This paper has assumed dimensions far beyond what I
had intended. It has been impossible to mention in-
dividual claims, cxcept where, from more important
developments, I have ll:ecn warranted in doing so. You,
will therefore understand that this has been avoided, not
because they were unworthy of mention, but simply be-
cause space will not allow me to give it. From the
accessibility of the Kootenay District I have given it more
space and attention, probably at the expense of other
districts equally as promising and valuable, but at present
not so favorably situated, This is simply because, in this
district, as a whole, more developments i:we been made,
affording me more tangible proof to present to you,

Mining in British Columbia has now reached that stage
when examination of its mines is courted and invited.
Let us hope, then, that with the completion of the Can-
adian Pacific Railway, and improved facilities for travel,
capitalists will visit the country and judge for themselves,

t me state, in conclusion, that the existence of rich,
valuable and extensive mineral deposits within the bound-.
arics of British Columbia, is now admitted, and that it is
only a question of a short time till this will be definitely
proved. The development and working of these deposits
will create a vast and permanent industry, supporting a
lnr%c population. Important towns and ‘mining centres
will spring up at various points; railroads will be built ;
and British Columbia, I venture to say, will become one
of the richest, if not the richest, and most valuable
province of our Dominion of Canada.

Cost of Sinkings for Coal

(Corttxrvy GUARDIAN).

Estimated cost of sinkinﬁ two shafts of 14 ft. diameter
cach, 120 fi. apart.  Depth to the main seam 410 yards
from the surface.  No. 1 is the engine shaft ; the sinking
initis kept in advance of No. 2, chicfly on account of
draining the latter.

The sinking of shafts is usually taken under contract

rices, and a specification by a professional man, who,
hesides griving advice, provides experienced men for sink-
ing, walling, putting in tubbing, wedging cribs, putting
in and changing pumps, etc. sides personal superin-
tendence, his men from long experience would perfoim
the work more systematically than others, and in conse-
quence with more cconomy and expedition, especially
when technical difficulties occur.  The changing of rods
and pumps for sinking and standing sets (depending so
much on the quantity of water met with) and the cost of
materials are not included in contracts, but sinking gear,
kibbles, trams, runnin%glatforms, and similar appliances
might with advantage be found by the contractor.

NO. 1 SHAFT.

£ s d
Temporary headgear, pulleys, and gin..... 9 0 o
Temporary smiths’ and joiners® shop, sink-
ers’ lodge, and storchouse.............. 150 0 ©
Sinking to the stone-head in clay 30 yards,
A L6, ciiiveierataneieiititans s 18 o0 o
Sinking 380 yards in coal measures to the
main scam, at £7 10s. per yard......... 2,850 o o
Sinking 10 yards further for sump,at £710. ~ 75 o o
30 yards of cribs, 1 in, backing deals, props,
and stringing deals through the clay, at
3105.0000e o cenierieercrsanaanas 105 0 o
30 yards of walling in the clay, including
walling crib, at 4510s.... .......... . 165 0 o
30 yauds of temporary cribs and backing
deals where the stone is weak, at £310s. 105 o o
150 yards of walling in the coal measures,
BU LG ererernnonacasannns crnnnnns . 900 0 o
nga yla:rds of gast irondtugbin s inclu:lz_n
cking, wedging, and sheathing, at 2,880 o o
Six wedg?ng cribs, 60 cwt, each, :& 75s. 6d24, ’
putting in £6 cach.......... veecseieas 171 0 0
430 yards of main brattice, including labour
i AXING, AL 355 e ectnrnreiveeronannnne 752 10 ©
Four cast iron ring cribs, including fixing.. $0 o o
Main and tail crabs £120, ground crabs 3
cradle crab £40, and two gins £80...... 320 o o
Engine for drawing stones.............e.. 440 O ©
Main crab rope 12 in., ground crab rope 7
in., gin ropes 5% in., cradle rope 83 in.,
and machine ropes during sinking... ... 1,600 0 o
S.

8oin. main engine, condensi
andboilm....'........:‘.‘i' 4600 0 o

House for engine, boiler seats,
chimney, and woodwork in
the house....cveivvveeess 1,400 0 ©

Permanent winding cngine, 100

horse power, and boilers.... 1,080 o o
En%ine house, boiler seats,

chimney and woodwork in

house . seivvecuscesssees 1,300 O O
‘Two pairsof flst ropes, 120and

240 fathoms, =156 cwt., at

428 . ci0eeiaas C eereeenes
Counterbalance apparatus for

winding engine, including

rope, chain, and 40 yards of

staple ..coiiiieiiiiiianss 320 0 O
One pulley, 12 cwt., at 10s. .. 6 oo
Shear legs for pump shaft.... 140 o o
Shcnvesg?or clmbspand gins,

with axles. ..ooovieveannes 0 0o o
Shaft frameof wood......... 160 © o
Two 10 ft. pulleys, 33 cwt., at

(o 2 1610 o
Axles for pulleys, 3 cwt. at 36s. s 8o
Labour in erection..... veses 20 O O

There are four lifts of pumps, the three
upper are forcing lifts, each 120 yards in
length, 15 in, rams, the lower a lifting set
from the bottom of sump, its length 1s 60
yards, 15 in, bucket. As the water will be
raised from the bottom only, the capacity of
the pumps is the same in each lift.

The first set of pumps at the top—

Snorchole pipe, 19 cwt. at 1ts 10 9 o
H.-piece, bored, clack seat and
oors 48 cwt., at 11s..... . 26 8 o
Chamber for ram and gland,
bored, 30 cwt., at 15s...... 2210 0
Ram gland, turned, 22 cwt. at
155000 teeeteeas eeeens 16 10 0
15 in. hoop for ram, 49 1b, at
4 P . 018 o
iBrass bushes for ram, bored,
197 1b. at 2s.. .0 L.e.e.... 1914 0
2 clacks, turned, 234 cwt. at
208 .44 “esatreeetatonne 210 0
Bolts, clack falls and shackles,
6601b, at 4d..ceiiiiann.. 11 0o O
31 cast iron pumps, 19 cwt. =
589 cwt. at 7s....... veess 206 3 ©
Bunton for set to stand on.... 40 0 ©
Cistern at top of the set, 1§
CWL 28 205 . 0euienncnses 1§ 0 ©
Labour, fitting up ram, clacks,
etCeunnnnn. cets eessssea 15 0 O
Second set of pumps, same as first ........

Third set of pumps, same as first.e..oo....
Fourth set, lifting from the sump—

Snorehole pipe, 19cwt.at 11s. 10 9 o
15 in. working barrel, bored,

3ocwt.at 165 ........... 24 00
Two Y-plates and hox, bolts

and nuts, each 850lb.atsd. 35 8 4
Bucket and clack pieces, 58

cwt. at 311s....... recaaas 3118 o
1§ cast iron pumps, 19 cwt.

each, 285 cwt. at 7s....... 99 15 o
Buckets and clacks, 6 cwt. at

285 . iiiiiiiniieticnannnn 8 8o
Doors, cross bars, swords and

Keys coenenniinniiiiinnaa 510 0
4 clack bows, 1 cwt. each, 448

b at§5deeceeiiiiinninnnns 2 6 8
3 hoops for buckets, go 1b. at

b e 315 o
Wood buntons for set to stand

OM.enrinvonnnonannes 135 0 O

Sundries.—Sinking gear, £66; drawing
sets, putting pumps in, £240; flannel for
sinkers, £100; clacks and buckets, bolts,
iron, nails, rope, &y £504 0 0c0ennn.. .

1,080 ft. of Memel rods, 12 in.
square, for forcing sets, in-

cluding dressing, at 3s..... 162 o o
6o fi. ditto, low set, 624 in.,

At 3S.ceeectiatiscnsnnnns 9 oo
Ground spears, 6 in. square.. 45 0 o
Spear plates, 18 pairs, 31 cwt.,

AL 208 ..iviiierncnienns. 31 O O
Sheaves, sheave cases, bottom

rods for ground set, bolts

andclams. . o.evan. 72 0 o
Collarings for pumgs and rods,

bolts and scaffolds at doors. 58 o o
Water-boxes, deal, includi

putting in boxes, nails an

:gikes, 150 yards at 2s. 6d. 18 .5 o
Rod plates for the forcing

scts, 104 cwt,, at 225...... 114 8 ©
Bolts and nuts for plates, 39

cwt., at 375. 4d...... veees 7216 ©
Plates for the lifting rods, 1§

cwt., at 225..... «.oves.. 1610 O
Bottom rods for four sets, 38

cwhioat 388..iiiiciinen.. 72 o

6,000 0 ©

3280 o o

327 oo

326 o o

391 18 o

241 10 0

1,000 0 O
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Enginerien and firemen at the engines,
smith, grather; oil, tallow, lu.ther, &c.,
= £20 per week. At 4 yards sinking
per week is L5 per yard ; 400 yards at

§ereanteceasitsatcses setsinsoisees 2,000 O O

Cutting out balance-beam

“chamberat 300 yards depth,

360 x 12 . x 18 .

high = 288 cibic yards at

JSeesarecesnnntanses saee 100 16

Masonry, wailing and arching.

Cast iron beam of 8 tons, at

€ o

Balance-box and weights, 30
tons, at £4eeviieneniaons

Gudgeons and pins, cartiages
and boltSe.vevueiesiises 9O O

Connecting straps to main rod,

424, paralled motion and
straps, 470...04..

6 0 O oo

=]

94 ©
Under level drift from the
bottom of sump to the dip
workings, 130 Kards, at 30s.
Arching the drift, 130 yards,
A 125, OUuiieeernnennnane

esscaae

57916 o

19 0 ©O
$ o

—

Shaft fittings, including buntons, guides and

(7,3
[+]

labor, 420 yards,at 30s......... eveees 630 o o
Three cages..o..vveeiiieiersniieeesess 54 0 O
120 wood tubs, 8 cwt. capacity, at £3each. 360 o o
Rails.oions veeenininniieinneniss ouus . 260 0 ©
Metal plates for topand bottom of the shaft,

FRTGER TR A (T 22 0 O
Pit-frame, 4 coal screens, small coal appara-

tus and walling for heapstead........ . 1,200 0 O
120 chaldron wagions, at £16 each........ 1,920 © ©
Cost of coal, including railway charge dur-

ing sinking operations............av.. 990 O O
Other railway charges....o..veiiiannes «. 110 0 ©
Reservoir for engine water, 120 x 9o ft.

and 61t. deep = 2,400 cubic yards, atod. 9o o0 o
Drifts, pipes, masonry, and securing the

sides of pond...iev iveieriiiieiees. 80 O O
Four horses—purchase price,

f4oeach.....iiinuen.. 160 O O
Keep for three years, at £42

Per Year.ceiieaiieaaanns 504 0 ©
Gears s cvaevnnisnienes 40 O O
3 carts £40, T wagon £22.... 62 O ©
3 men’s wages, and 3 laborers’

during sinking. .... vresess 780 0 O

—_— 1,546 o0 o
1 smith and 2 joinen’ wages, three years... 499 o
Smiths' shop, 60 x 26 ft.; joiners’ shop

same ; fitting shop, 60° x 26 ft.; and store-

house 26 ft. square..........c.0...... 580 O O
Engine, 10-horse power, for driving saw

mill, Jathes, &C..coviivenraensn vessaes 200 0 ¢
Saw mill, boiler, chiraney and engine house. 280 0 o
Bellows £45, anvils £24, smiths’ tools

£60, VICeS £22ueiireeerisacaisneeees 341 O ©
Lathes, fitting tools, joiners’ benches.... . 300 0 o
Yard wall and gates........ vesmaesaons 98 o0 o
Office and_ furniture 4100, and 2 agents’

houses £400.. ... cviiiienace cuvevans 500 0 ©
8.stalled stable, granary above........... 260 0 o
40 workmen's cottages at £60..c0 . eveons 2,400 0 O
Damage«d ground rent, 3 years at £60..... 180 0 o
Arency  during  sinking —

Cashier........ 150 0 ©
Viewer,...... . 150 0 o
Enginewright... 100 0 o

400 0 o

CostofNo.lshaft.....‘....,{.‘.‘;mg 2 0
No. 2 SHAFT.

The sinking of No. 2 shaft is estimated to be done
without the use of pumps. In place of this a drift will
be driven from the engine pit, and a boreknte put down
to meet it at the required level,

Lo s d.
Temporary headgear, pulleys and gin...... 9 ©0 o
Sinkin : to the stone head in clay, 30 yards
A A6ueeeerrvoncnas teteteattaresaess o

o
Sinking 380 yards in coal measutes to the
_main seam, at £7 105. per yard......... 2,850 0 o
Sinking 10 yards further for sump, at £7
105...... N ceseiennas 73 0 o
6o yards of temporary cribs for securing
shaft in clay and in weak stone, including
backing, stringing deals, and props, at
1

3108 i ciecuornans teeersraes teeeccnae 210 0 ©
30 yards of walling in the clay, includin
walling crib, and taking out cribs an
deals, at £5 105 ........... seeecsaess 16 O O
150 yards of walling in coal measures, at
£6.... .. oo
120 yards of cast iron tubbing, including
sheathing, backing, and wedging, at £24. 2,880 o o
6 wedging cribs, cwt. each, at 7s. 6d.,
.and putting inat £6 cich...eveevviee. 171 0 O
Four cast iron ring cribs, including fixing.. 50 o0 o
Temporary brattice, 120 yards, at 18s..... 108 0 o
l'.ngmcfordtaWing SIONES...ecvveeeceess 440 O O
Permanent  winding  engine, z00-horse
power, and boilers..,...ci e0reeneee.e 1,980 0 O

Engine house and wyodwork, boiler seats
and chimney s..eeiiiaeniaanns

1,300 © O
Two pairs of flat ropes, 120 and 240

fathoms, = 156 cv.* , at 42s............I 327 12 0
s, o
Counterbalance apparatus for
the winding engine, includ.
ing rope, chain, and 4o yards
of staplesveeecrceeceeens, 320 O w
One pulley, 12 cwt., at 10s... 6 o o
-—— 326 0 0
Headgear of wood £160, erect.
i 20 .. i0000secnenses. 180 O O
Two 10 fi, pulleys, 33 cwt., at
1035 axles, 3 cwt., at 36s., 21 18 o
201 18 o
Drivings in coal between the shafts for ven.
tilation, 141 yards, at 10s.......... veee 7010 ©
Driving drift between the shafts
in stone, 36 yards, 4 ft, wide,
5 ft. high, at 30s. peryard, 54 0 o
Boring to the drift from hottom
of No. 2 pit, to run water
into the engine shaft at
SCCONA SElusvrcrveoenanns 120 0 ©
— %74 0 O
Sundries:  Sinking gear 480, boring gear
£30, flannel for sinkers, £70, iron, nails,
TOPEy C1Cey £350 eeeicscccs.a 0eseeees §30 O O
Enginemen and firemen at the engines and
SLOTES s et treeersstorass casancesassss 620 O O
Cradle crab £40, cradle rope, 8% in., 36
cwt., at 42s. = £75 12s., two sheaves 26
108 . cuacneonone ssoarses sasereoncns 122 2 ©
Shaft fittings; including buntons, guides,
and labour, 420 yards, at 30s. ceever.enn 630 o ©
CORES e rosernsaonane Cereeasaeriene e 54 O O
120 tubs of wood, 8 cwt, capacity, at £3... 360 o o
Rails, underground.c.ooveviseainnnas .. 2060 0 O
Metal plates for top and bottom of the shatft,
41008, At £§ 108 eeieaons covae.aans 22 0 O
Pit frame, 4 coal screens, small coal appa.
ratus, and walling for heapstead..., ... 1,200 0 0
120 chaldron wagons, at £16 ecach........ 1,920 o o
Cost of coal, including carriage, during
SINKING.: sienenoncnaone caaononn «ee. 600 0 0O
Railway charge for materinls.,........... 70 © o
Sidings on the surface for the colliery...... 660 o o
Damaged ground rent........... e eee. 180 0 0O
Cost of No. 2 shaft ....... ceeaes ..19817 2 o
Cost of No. 1shaft ..cvvenen. .e.40,186 2 o0

Total cost of the shafts....cevvucreneesss.60,003 4 ©

Mine rents are not included in the cost of sinking; the
payment of certain rents should be deferred for two or
more years, a reasonable time being allowed for sinking,
according to circumstances.
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Second Annual Meeting of the Asbestus Club,
Black Lake.

The second annual meeting of the Asbestus Club was
held in their rooms at Black Lake, Que,, on the gth inst.,
Mr. L. A. Klein in the chair. The minutes of the last
meeting were read and confirmed and the following new
members elected : Messrs, T. H, Crabtree, John Ham-
mer, J. M. Johnston; Mr. Edgar Ingram of Montreal was
also accepted. It was decided that the by-laws of the
club should be altered so as to permit of two vice-presi-
dents and seven councillors holding_office, and also that
the regular monthly meetings be held in Black Lake and
Thetford. The clection of officers for the ensuing year
was then proceeded with, resulting as under :—

President—L. J. Frechette, M. P.

Vice-presidents—M. Penhale, Black Lake ; A. Ward,
Thetford.

Secretary-treasurer—A. M. Evans, M. E., Black Lake.

Assistant secretary-treasurer—Robert Strather.
COUNCII..

American Asbestus Co,
Bell’s Asbestus Co,
Anglo-Canadian AsbestusCo.
Ross, Ward & Co.

L. A. Klein, chairman,
Thos. Shetidan,

R. T. Hopper,

Col. Ward,

. J. Penhale, United Asbestus Co.
H. J. Williams, Beaver Asbestus Co.
Ben. Bennett, King Bros.

The twelve regular meetings to be held on the last
Thursday of cach month; other mectings, subject tocall, to
be held at Black Lake.

The accommadation of the Club House was then dis..

cussed. It was thought by a majority of the members
present that the present location was a little out of the
way and rather inconvenient, and a committee consisting
of Messrs. M. Penhale, L. A. Klein and A. M. Evans,
was therefore aprointed 10 report at the next general
mecting on the selection of rooms better adapted for the
gencral convenience of the club.

The question of a telephonc service between Thetford
and Black Lake, with a view to securing connection with
Sherbrooke, was next taken up, but in the absence of a
representative of the Sherbrooke Telephone Association,
and Dr. La Rose of St. Julie, matters were postponed
until a called 1neeting, which will be at an enly date,

A hearty vote of tﬁanks was then passed to the retiring
officers for their services of the past year, and the meeting
adjouraed.

The members of the club are determined that its pos-
sibilities shall be in every way developed and realized
this year. All that i5 nceded is the hearty co-operation
of the Thetford and Black Lake mining men.  With the
growing mining interests of the district there is no reason
why the Asbestus Club, pro )crl{ maimaged, should not
become a power in the land. It is the intention of the:
club to secure men of known ability to deliver lectures on
mining and social matters during the coming twelve:
months. The first meeling of the sccond year will be
held in Thetford on the 28th instant, when a paper will
be read by Mr. H. J. Williams on ¢ First Impressions of the:
Electric "Drill ;" this paper will no doubt be of a very
interesting character.

Uses of Feldspar.

The use of feldspar in [i\ottcry depends upon_the fact.
that it will fuse at a very high temperature. The best
rcclain consists of a mixture of infusible clay and
eldspar 3 Ly subjecting this to very powerful heat the
feldspar fuses, anJ forrs a cement for the clay, When
feldspar is used in this way it is said to form a part of the
“body ” of ware. The amount of feldspar so mixed with
the bodyof %orcclnin is only sufficient to hold the clay ﬁrml{
together, The mass is porous, and requires a smoot
coating of some fusible substance called a *¢ glaze.” The:
best substance for such a pglaze is feldspar, because it
forms a smooth surface whicﬁ is very hard, and resists the
action of all substances exceedingly well. It is used as.
the glaze for the best kinds of posewiain, such as that
made at Sévres. It would be used generally except for
the high temperature nece<eary for its fusion, and there-
are many other kinds of glaze that will fuse more readily.
Feldspar is used in less quantity than any other constituent
of pottery, particularly in this country, and the proportion
varics according to the exact nature of the clay employed.
The proportion used by cach manufacturer depends upon
some recipe which he has found most suitable for the
temperature and other conditions undgr which he works,
Besides the use in porcelain manufacture, feldspar is also-
used in more common grades of pottery, and here also a.
manufacturer always clings to some arbitrary proportion
which he Las found valuable. With the present increas-
ing tendency to manufacture better grades of pottery, as.
shown by the new kinds of porcelain made at Trenton,
Baltimore, and Cincinnati, and the use of higher temper~
atures in these potteries, it scems probable that the con-
sumption of feldspar will increase markedly within the
next few years, .

4o

Large Charcoal Blast Furnace.—The largest char-
coal blast furnace on the Continent of Europe, has.
recently been blown in at Vayda-Hunyard, Hungary. Its
annual capacity is about 15,000 tons.

CORRESPONDENCE.

The Analysis of Phosphates,

Sir: Supplementing the notes on the analysis of phos-
phates, which I had the pleasure of sending your REVIEW
some time ago, the following “Alcokol Method” for the
determination of oxide of iron and alumina will perhaps
be acceptable 12 many of your readers.

Phosphote sellers know too often to their regret how
unsatisfactory are the results of the analyses for iron and
alumina when made by different chemists who do not
employ the same method of analysis. This ¢“alcoho!
method” was first proposed by Eugene Glaser in 1839,
and is sometimes termed ¢ Glaser’s Method.” It has been
adopted by the German chemists, and is finding favor
with the English chemists for the commercial analyses of”
phosphate festilizers,

It would be well therefore to employ this method for
phosphates to be sold in Europe on guarantee.

J. Lainsoxn-Wirts,

OTTAWA, May 26th, 1891,

DETERMINATION OF FEKRIC OXIDE AND ALUMINA IN
PRESENCE OF PHOSPHORIC ACID BY
THE ALCOHOL METHOD.

Five grms. phosphate are dissolved in the usual manner
in 25 c.c. nitric acid of sp. gr. 1°2, and about 12°5 c.c,
hydrochloric acid of the same sp. gr., and made up of
§00 c.c.; 100 c.c. of the filtrate (one-fifth of the sample),
are placed in a ) -litre flask, with the addition of 25 c.c.
sulphuric acid of 184 sp. gr. The fdask is let stand for
five minutes, shaking occasionally; about 100 c.c. alcohol
{95 per cent.), arc added; the flask is cooled, filled up to-
the mark with alcohol, and well shaken up.  Afterstand-
ing for half an hour the liquid is filtered. ~ 100 c.c. of the
filtrate (0°4 grm. of the sample), arc evaporated down in
a platinum capsule until the alcohol is expelled. The
solution is then mixed with 50 c.c. water in a beaker and
heated to 2 boil.  Ammonia is added to the solution until
the reaction is alkaline, but not whilst boiling, to avoid a
violent_effervescence.  The excess of ammonia is boiled
away; it is let cool, filtered, the precipitate washed with
hot water, ignited, and weighed as ferric and aluminiom
phosphate. On trying this method the author obtained
results which agrec with those of calculation, The pre-
cipitate obtained was pure, consisting entirely of ferric
and aluminium phosphates. This ““alcol.ol method” was.
formally accepted at the Congress of German Experimental
Stations, held on September 18th, 1891, (See Zeitschrift
Anal, Chemie., xxx., p. 9). :
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{FroMm our CORRESFONDENTS.)

Newfoundland.

A new concern, the Pyrite Company (limited) has been
incorporated in England, with a capital of £300,000, to
work & property on the south-castern part of Pelley’s
Island, Notre Dame Bay, Newfoundiand, twenty miles from
Little Bay and about two hundred and forty miles north-
<cast of St. Tohus.  Steamers from New York make fort-
nightly calls at the istand during the open season.  In
close proximity to the mines is a fine harbor, capable of
holding a large fleet of vessels, channels to which are all
buoyed from 724 to 15 fathoms of water.  The shipping
season extends from about the beginning of May to the
<nd of December.  There is erected at the harbor, and
within three hundred yards from the shafts—-by. which the
mines are now being worked—a substantially built wharf,
<connected with the mines by a well c(luimmd tramway, at
which stcamers of any capacity can be loaded.  An ad.
dition is now being made to the wharf, and when this is
comrpleted it is claimed that 1,000 tons of ore can be put
on board steamers in twenty-four hours.  The Jode which
is being worked is a strong one, running east and west,
and dipping south at an nn§le of forty-five degrees. Itis
composed of a solid mass of pyrites, varying in width from
50 feet at surface to 94 feet at No, 1 level, and at the No,
2 level to a discovered width of 123 feet.  No. 3 level, at
a depth along the foot wall of 248 feet, is not as yet
greatly extended. The workings along the vein are about
500 feet in length, and the mining work which has been
doncon the property has laid open a very large extent of
ore ready for extraction, which is estimated at about
500,000 tons. The ore is said to contain about 527
sulphur, and 46-80% of iron. It is proposed to put large
air compressors and drills into these mines, along with
extensive improvefients which will greatly facilitate the
handling of the ore and increase the output.

Nova Scotia.

Beaver Dam District.

The mill at this place is working continuously and
satisfactorily. The mine is reported as being very wet, but
as looking as well, if not better than usual.

Caribou District.

With the exception of the mine worked by Dixon & Co.
there is very little doing here.  The once famous Lake
Lode is in a statc of innocuous desuctude, and it is diffi-
<cult to imagine its revival. Mz, Whidden is still in
<harge of the prospecting work of the Halifax Mining and
Prospecting Company, and Messes. McDoncll & Co., have
begun some work preliminary to opening up their pro-
perty next month.

Fifteen Mile Stream.

The Egerton Company have received the s:cond
Matheson compound engine, which will be used to drive
a belted Blake air comtrcssor. The company have
ordered four Sergeant rock drills, 23 inch air cylinder,
from the Ingersoll Rock Drill Co. o{ Canada, and hope
to get their new equipment in operation by mid-summer.

The clean up last month at the Egerton mine gave 200
-ounces from about 350 tons of quartz crushed.  Consider-
able additions are being made to the plant.  Another ten
stamps are being added to the fifteen already at work,
and an air-compressor for the drills is being put in, to-
gether with a four-ton hoiler and an additional compound
engine of about forty horse-power for hoisting and pump-
ing, leaving the other for the batterics. The decpest
shaft is now down 200 feet. A new shaft is being opened
-on what is supposed to be the Serpent lode.  Some fifty
men are now employed, and the prospects for the season
appear bright. It 1s intended to do some developm 1t
work about the 1st of June.

On the Stanley property there islittle or nothing doing,
as they are waiting for the water to dry up. Two shafts
are down about 62 {eet and a good deal of tuanclling has
been done, but at present the only work being done is in
the ten-stamp mill, where they are doing custom crushing,
About twenty men are employed. It is intended to
prospect this year as soon as the weather permits.

Work is progressing on the old Hudson claim, under
the management of Mr. M. G. McLeod, with a force of
twelve men.  Their quartz is crushed at she Stanley mill.

Darr’s Hill District.

The returns from the Dufferin Gold Mining Co. for
April were smaller than for some time, owing to the lack
-of mincers, and consequent reduced output.  The quartz
obtained came chicfly from the north vein, which, at the
present time, has a clear width of twenty-five feet. The
western end of the South Lode is looking well, some very
rich ore having been uncovered there.

Gay’s River District.

During the last few wecks there has been a flood and
<bb tide of prosperity here, and now comes the report
that the Coldstream Company are to resume operations
and once more make the district blossom as a rose. The
official retums of the company have thus far shown a
return of only 173{ ounces from 210 tons, an average of
1y dwts. per ton, or about $1.61.

Some of the ** know-all’s " claim that this return does
not represent the amount of gold present in the material
milled, but that the new plates were ** hungry ™ and ab-
sorbed an abnormal amount.  As the amalgamator nak-
ing the test-run was a iman probably without a suuc{lor in
the Province, and as the Gay's river gold isall, technically,
speaking, *¢ coarse” it is fair to assume that the sworn re-
turn above alluded to, represents the economic value of
the material crushed.  Whether a judicious sorting of
mateeial and selection of ground would materially raise
this average-can be answered only after making the test.

Stormont District.

The property of the North Star Co, is looking exceed-
ingly well.  The North Star lode maintains its size and
vickls in excess of one ounce to the ton.  The Burke lode
is also showing good ore. No hand drilling waork is
doing at present in the North Star, only the air drills are
working. It is the intention of the company to add to its
plant an additional compressor an_d four drills, and the
manager, Mr. Fisher, is considering plans for a re-ar-
rangement of the existing plant and the erection of a mill
near the head of the main incline.

South Uniacke,

Messrs. Neily & Co. are stilt sinking and have faith in
their prospects.

Messts. Thompson and Quirk reached the streak a the
new shaft the first of last month, and found the roll as
good and as large as in their western workings, A yicld
of 276 ounces from 19 tons is reported.

The Witherow mine has also had a dividend the past
two months, and is in good shape for an increased pro-
duction,

Mount Uniacke District.

The Phaenix Co._are reported to have struck a high
rade streak in their 360 ft. cross-cut.  The best of lodes
here is over 40 feet in width, and the quantity of low
grade ore exposed is very large.

- N
'!'hcb})ropcny of the Montrsl Co. here is under bond
to a New York syndicate, aud an examination of the
mines will be made this month.

Waverley District.

The Sophia Gold Mining Co. is the name of the con-
cern which is now operating the property of T. J.
Wallace under a lease,  Mr. Levy, the resident manager,
has patched up the old Biirkner water mill, and has been
crushing (}u::m, coming from the ** Nigger” lode, on the
southern dip of the district. The returns from this lode
have not been up to expectations nor reputation, and the
lode is somewhat smaller going west.  The company have
started work preparatory to unwatering the Tudor lode,

Ground for the mill of the West Waverley Co. was
broken on the 11th inst.  This mill will be designed and
erected for 20 stamps, but only 10 will be put in until the
mine devclopment warrants more.  The shaft on the
Union lode has Ieen straightened for 225 feet, and re-
timbered, and the s«ip tracﬁ is laid ready for use. Active
mining operations will be commenced in June.

Pictou County.

The New Glasgow Iron, Coal and Railway Company
have commenced a branch line from Eurcka to connect
with their furnace at the forks of the East River, and
with _their mines at Springville. They have continued
opening and testing their large and valuable properties.

Iron ore was mined by this company at Brookfield.
Mr. R. G. Leckie, of Londonderry, tested a promising
deposit near Pugwash, and discoveries were reported from
various localities.

Cumberland County.

Operations have been steadily pursued by the London-
derry Iron Company, both at their. mines and  their
furnaces. Calcining furnaces have been built, and large
amounts of Spathic ore have been burned.  This process
greatly increases the per centage of iron in the ore, and
makes it more fusible.

A very interesting event took place at the Londonderry
Iron works on Saturday, April 25th, The new blast furnace
whichhas beenunderconstruction for some months, was put
in operation, theceremony of ““lighting up” devolving upon
Miss Florence Leckie, daughter of Manager R. G. Leckic.
As the torch was applied to the last tuyere hole, three
cheers were given by the crowd assembled.  Shortly
after, the engines operating the blast were sct going by
Mrs. Perrin, wife of C. P. Perrin, under whose superin.
tendence the construction and the operation of starting
the furnace have been successfully conducted.  The new
furnace is seventy-five feet high and nincteen feet in
diameter of bosh. It is expected the output of iron will
reach 100 tons a day.

Cape Breton.

No. 3 shaft at the Coxheath Copper Mine is a perpen-
dicular shaft sunk in the middle of a large surface ore,
showing for the first 50 fect the shaft was in rich ore on
all sides, the width of the vein not being determined.
The latest advices from the mine state that at §3 feet in
depth a strong foot wall has developed, dipping towards
the north, to vein B; the ore which, for a few feet back,
had been somewhat lean, has again improved in quality.

The hanging wall has not yet been cut, showing the ore
hody to be one of considerable width,

-

A company is being incorporated with New York capi-
tal to ship ore from the Moseley leases at East Bay, Cape
Breton,  The ore is a red hematite, associated with
Laurentian limestones, and so far as exploratory work has
been carried, appears to be uniform in quality and to be
present in quantity.

The sales of the Bras d’Or Lime Co. for last year are
reported at 44,000 lbs., shipped mainly to Boston and
New York.

The total coal sales for this county, officially reported,
were 916,994 tons, against 751,97 tons in 1889, and
38,250 tous in 1888,

The home sales were 223,732 tons, compared with
200,182 tons during the preceding year,

The sales to Province of Quebec were 480,462 tons,
against 381,074 tons in 1889,

The production and sales of the various Cape Breton
collicries during the year 1890 were as {ollows :—

Raised. Sold.
Bridgeport ........ 28,223 tons. 28,692 tons.
Caledoniaesse oo, 156,874 ¢ 145,373 ¢
Franklyn .... 723 * 723 ¢
Glace Bay ........ 111,472 ** 108,490 ¢
Gowfie .oovveenaa. 141,099 ¢ 124,641 ¢
International ..... 143,091 * 133,076 ¢
Ontario........0e. 0,049 ** 8,387 ¢«
Reserve ... ..... 155,000 ¢ 139,777 ¢
Spdney .oooiovenn. 181,871 ¢ 160,468 ¢
Victoriaeeseeeaeese 90,930 77,367 ¢

The operations at the various collierics during last year
are thus described by Mr, P. Neville, Deputy Inspector,
in his report to the Commissioner of Mines :—

Gowrie Mines.-—Work has been carried on in its usual
way, levels extended on both sides of the low 1ift and
rooms broken off,. On No. t lift, west side, the levels
have been driven about nine hundred feet parallel to the
stone troubles; it is found, as_they advance, that the coal
15 dill)ping slightly to the southwest, so that the course of
the levels are now going more northerly, gaining more
grip on the scam, The management say it is their inten-
tion this winter to drive through and come out on the
opposite side of the basin.  The slant road mentione tin
Jast report on west side has been completed ana yves
grood satisfaction. On bank a new tubular boiler of sixty
horse power has been put in place, in addition to the
others.

Ontario Mines.—During last winter pumps were placed
below No. 1 level for the purpose of drying the dip work-
ings. The wates was lowered by the 1oth of June a dis-
tance of 200 feet to No. 2 level, and up to the last of
September it was lowered to No. 3 level, a distance in all
of 460 fect. From that date the pumps seemed to be get-
ting out of order and the water raising. Finally work
ceased on the 31st of October and pumps and pipes re-
moved to the surface.” The coal mined here during the
sceason was taken from No. 2 section, north side, between
No. tand No. zlevels. A few pillars have been drawn and
split in No. 3, north side; also six rooms were worked at
the face of the solid coal, below No. 1 level, south side,

Caledonia Mines. —\Vork has been brisk at this mine
during the last season.  Themain deeps have been driven
down 300 feet; No. 2 levels, above this, have been ex-
tended on the west and cast sides, and rooms broke off
and worked. A slant road has been driven from this cast
level coming out at the east side of the pit, for the pur-
pose of drawing coal from that scction. A small section
of pillars have been drawn and split in the cast side rise
workings. A new double cnginc%ms been imported and
placed on surface east of the hoisting shaft for the purpose
of drawing the coal frum the deeps. Also, preparations
are being made to put a double furnace where the single
one is now.

Little Glace Bay.—The operationsat this colliery during
the year have chiefly been the estension of rooms already
gained and worked off the levels. The rooms south of
the 1,800 foot headway have Leen worked, and some of
them dravin up to the Harbor pit workings. In the
month of June, as the weather became calm and wam,
the air was found dull on the west side of the pit upper
workings. The management crected a cupola over the
old furnace shaft at the Harbor pit, in order to make an
upcast there, and have two scparate retutns. This did
well for a while, until the weather got cool and blowy; and
as it was found, owing to the tenderness of the voof, 0o
expensive to build a furnace there, it was abandoned and
a stean jet placed at the bottom of the pump shaft.  This,
with the heated pipe to the Cameron pump, sufficed for
the time being.  However, I am glad to report thay Mr.
Righy has ordered an cight foot Murphy Ventilator Fan,
which hesays will be in operation in the carly part of neat
summer.

International Mines.—The pit bottom has been retim-
bered; the back deeps have been driven, connecting No.
9 landing; laid and worked No. 3 and 9 landings. No.
6 scction has been driven scawards to the barrier and
stopped; south side drove and laid angle deeps, from pit
bottom level to No. 1 landing on incline deep. This was
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done to cut No. 1t and No. 4 landing from north side
engine and do away with the haulage of eight railroad
horses there, and bring the coal into the opposite side of
the pit bottom,  The Lidgerwood engine, which had been
um\ to bring the coal along the level, is now used for this
putpose. e bankhead is 2,000 feet from the engine,
and a tail rope is used along the level—the rope uncoun.
ling automatically; the trip runs down the deep by gee ity
On the surface a new nut screen and elevator have been
erccted!, and another modified Rigg screen put in, Blowers
were put in under the boilers, and fire-grates adapted to
usinyz fine slack coal  These have given cvery mtis’nclion.
An air shaft has been sunk, intended for an infet. Mt
Hudson informs me that another shaft is to be sunk this
winter, and a new fan and engine put in operation by the
spring.

Reserve Mines.—During last winter the east slope was
drivers down and a new 1ift of 6oo feet gained, and levels
turned off east and west.  The west levels were driven
three chains, and the east cight; back deeps were also
dnven and rooms broke off and worked parallel to the
Jevel. A new travelling road has been made up the back
deep on the east side,  The barrier hetween No. 2, cast
side level, and No. 6, west side, has been pierced for the
purpose of letting off the water from that scc-
tion, which had been filled for 2 number of years, This
done, it was found that the pump on the east side was not
equal to the task, and a new pump has heen placed at the
botom of the west slope to dry No. 6. The management
say that it is their intention to extract and split pillars in
that scction next season,  Ten pair of miners were em.

loyed drawing pillars west of this slope during the work-
Ing scason.

Zhe Emery Mine, which had been idle for a number
of years, and full of water, has this year been pumped out
and a pump placed below the bottom of the pit, by which
the water is pumped up the shaft to the surface. This
shaft has been repaired, and slides and cages put in. The
coal is raised to bank in halfton boxes. A bank.
frame and engine-house have been erected, and an engine
and boiler placed therein ; also 2 branch railroad of 400
yards has heen built, connecu‘nﬁ with the Reserve road.
The levels in the west side of the pit have been driven
about 700 feet, and headways «driven towards the rise;
rooms broke off and worked ; these rooms are cightcen
feet wide 3 pillars cighteen feet thick ; cross-cuts twelve
feet, and sixty feet apart.  On the cast side, the old
levels and rooms have been extended, and a pair of dip.
slants is being driven, in order to gain a lift of 600 fuet.

Old Bridgeport.—Levels and rooms have been extended
on the south side of the pit. No mining has been done
durmng the year north of the furnace headway. The band
of the shale, spoken of in last year’s report, was found to
be quite thin in the levels or low rooms, and consequently
it was taken down with the top coal, which made the
seatn about nine feet thick. However, as the levels ad-
vanred it was found again to thicken, and the manage.
ment thought it more profitable to timber and keep it up
than take it down. A section of pillars have been drawn
from south of mine headway.

Gardner Mines.—This property has been acquired by
Messts. Burchell Brothers.  This property has been
closed down since 1879, previous to which it was worked
by the Gardner Coal Company. It was thoroughly
eqripped with the best machinery, some of which is
still in excellent condition.  Work commenced there in
the latter part of the summer, getting everything in order
to be ready for shipping at the opening of navigation next
spring.  Engine houses and miners’ cottages are being
repaired. A substantial pulley frame of some sixty feet
high has been crected. The old boilers have been re-
placed by new ones.  The water is being pumped from
the mine by two double-acting sinking pumps, one a
Knowles and the other 2 Dean.  In a few more: days the
pit will be dry. I am informed that the scam is to be
worhud on the long wall system, or on the same principle
that Gowrie mines seam is, having the rooms thirty feet
mwidth.  This mav suit well, as the roof is so strong
and regular,

Vi, oria Mines.—Work has been car “.a on at this
mine i its usuad steady way during the year., The cast
dips have been extended, and a lift of feet gained 5
this lift being free from water is completely dry ;3 levels
have been turned off cast and west and driven 150 yards.
A balance was driven upon the cast side and rooms broke
off. The levels on No. 2 lift are still being extended, in
duving up the balance. Three places are put up instead
of twoas formerly. This gives a bLetter opportunity of
ventilating places, and leaves safe traveiling roads on each
side of the balance. There arc only nine rooms working
un the west side, and I am informed that the men are to
be temoved to the east side by the latter part of January,
where the seam dips less. A new Knowles pump has
Leen put sn place of the Blake pump mentioned in last
years repart.  The coal that was supposed to be lost by
the falling in of rooms on the west side of the fault has
been regained by driving rooms from the east, coming
west through the fault,  The management say that it is
their intention, this winter, to placc a double engine in
the fan-house, and a new fan of larger dimensions than
the one already there.

Syduney Mines.—I am glad to state that a great im-
provement has been made in this pit during the year for
the safety of men’s lives. New travelling ways have been

made on the south side, a distance of 1700 yards, On
engine and incline planes, where the roadway was found
narrow, additional manholes have been driven between
the ones there already, according to law,  On the north
side bankhead landing, where the road was narrow, the
place has been made wider for theee hundeed feet, so that
Jiere is now ample room to pass the standing or moving
trips.  No. 3, or pump deep, has been working since the
27th of May last,  This is onc of the submerged districts.
The deeps have been extended 300 yards in solid coal,
and rooms broke off right and left and worked,  Electric
signals have been placed from them to the engine house,
at pit bottom, a distance of 1200 yards. A double line of
wire cnables sign:\ls to be given from any point of the
road.  Shinner’s level district has been stopped for the
present.  Thenew angle deeps have not yet gone through
the stone trowble.  On surface three multitubular hoilers
have lieen put in place of as many of the ol egg-end
boilers,

At the mines of the Eastern Development Co. the fol-
lowing official report of the operations during the year has
been issued.  The No. 2 shaft was sunk to the 250 feet
level, and a cross cut was driven 134 feet to the north
cutting the main, or B. vein, which was found to be 32
feet wide, and to yield a considerable proportion of smelt-
ing ore assaying from 10 p.c. to 20 p.c. copper, with a
little silver and gold.  On the new vein lying south of the
present workings a shaft has been sunk 5o feet in paying
ore, and on the surface it has been traced 1,000 feet, No.
t shaft was unwatered and repaired, and the drill plant
prepared so that a drift would be run into vein B, lying a
short distance to the south. The additional drilis and
compressors alluded to in a previous report have been
added to the plant, giving it a strength of ten drills, with
two in reserve ; and some 3,000 feet of piping has been
faid to conncct shafts 1 and 3 with the plant at shaft No.
2. On the Argyle area the westward extension of the
veins has been further tested, and a point has been selected
for a new shaft.  About 1,000 tons of ore were extracted
and banked.

The quarries of the Bras d'Or Marble Co., at Marble
Mountain have been equipped with an excellent plant, in-
cluding Wardwell Channeller, Gadder, portable engine
and boiler, derricks, etc., and work this year will be
actively prosecuted.  Asis well known, the marble deposit
is_extensive and of the finest quality, some of the
white being pronounced by experts equat to the best
Italian for statuary, while the colored and mottled varie-
ties are very beautiful and in demand by the trade.

Dr. Edward D. Peters, jr., the eminent copper metallurg-
ist, has gonc to the Coxheath copper minesunder contract
from the Eastern Development Co.,, limited, to complete
plans and specifications for a full plant to hoist, concentrate,
calcine and smelt into matte a daily output of 200 tons of
ore. Latest advices from the mine state No. 2 shaft down
258 fect, with vein B still holding 22 feet in width. No.
3 shaft down 50 feet and timbered. The company has
bonded an additional two square miles of mining rights
covering the strike of the large vein in No. 3 shaft and is
putting on a surface prospecting force of 100 men to trace
that vein on the new areas,

Quebec.
Lievres River.

The General Phosphate Corporation made their first
shipment of the scason this week, 600 tons of high grade
to Hamburg, An important discovery of a bedded de-
sosit of phosphate has been made on the river side of

ais Mountain, and is now being worked with good re-
sults. Some 150 men are now at work on the various
properties.  The plant is not yet completed, but further
additions will hefore long be made ; among others an air
compressor will be put in.

The boiler-house at Little Rapids was destroyed by fire
last week. The new shaft is opening out well, some 3
men taking out from 6 to 10 1ons phosphate per week.

The development work on the ashestos property situate

on lots 15 and 16 in the 5th range of Portland West, |

owned by Mr, W. A. Allan, is procceding satisfactorily.
Some promising veins of fine sitky fibre are being un-
covered.

Eastern Townships.

The Eustis Mining Company, of Capelton, is not at
present operating its smelting plant, but 1s confining itself
exclusively to the shipment of ores of various grades and
suited for various purposes. The smelting plant at the
minc is maintained more for the purpose of taking care of
any surplus ores that may not be saleable: hut owing to
the high price of hrimstone, and the consequent quick de-
mand for pyrites that have ruled of late, all the ore mined
has been fully sold up, and it is therefore probable that
the smelting works will not be operated this year.  The
ores that are being mined are substantially the same asin
former years. They are chiefly low-grade iron pyrites
carrying more or less copper and silver, and ores occasion-
ally mnning high in both, Tt is a class of ore that re-
quires the utmost cconomy in its working and treatment,
and can ill bear any tax such as the 3 per cent. royalty.

The next monthly mesting of the Asbestos Club will be
held at Thetford, on the 28th instant, when Mr. H. J.
Williams, superintendent of the Beaver Asbestos Com-
pany, will read a paper on the Electric Drill.

Templeton District.

The MacGregor Lake Phosphate Company have struck
a fine deposit in their main pit, at a depth of 25 or 3o feets
The phosphate is a rich pale green color.  About 2§ men
and boys are steadily employed.

Mussrs, Lomer and Perkins have opened up lot 18 in
the 8th range, recently worked by Messts. Lomer and
Higginson, and are stripping some nice shows.

Rev, Curé Forget, of Perkins Mills, has some 16 men
opening up his ashestos property near the Goldering mine.

The Netherlands Company are now working on some
fine deposits recently struck, and anticipate a good season’s
output.

The_Phosphate Corporation shipped 300 tons by barge
through the Blanche nver to Montreal on Saturday Jast
from the Murphy niine.

My. Thomas Fee is Fumping out the old Swamp pit,
Jackson Rac mine, and commences working steam drill
and hoist this week,

Mzr. Koenig, of the Templeton Asbestos Co., is putting
in improved iron dump cars at the Ferrans asbestos mine,
and is pushing work rapidly.

At the old Blackburn mine great difficulty is experienced
in getting pit men and cobbers.  Sixteen teams are haul-
ing steadily to the Blanche dump. Shipments by barge
comnrenced about two weeks ago.  In abowt three wee!
the water will be too low to barge out of the Blanche,
when delivery will be made by the Ottawa river.

The McRae mine, on §th range, turned out 120 tons
last week,  Their big show is now 27 feet wide witha 9
foot face, and apparently solid on the botfom. The Edi-
son clectric dull and hoist will be shipped from New
York this week. Messrs. McRae & Co, intend com-
mencing the improvements at High Falls early in June
and ;xpect to have the power ready by the end of that
month.

Messrs, McLaurin & Co,, East Templeton, and McRae
& Co.; ‘Ontawa, have, it is understood, purchased the
telephoniz line owned by C. Lionais & Co., and pur‘posc
extending the service immediately.  This line runs from
East Templeton Village to Perkins’ Mills, and from thence
to the Wallingford property, a distance of some sixteen
miles. The new owners will build it a further distance of
four miles, giving all the mines in the district this
connection,

The ocean freight on phosphate from Montreal to
Liverpool and London by rqfular linesis 7/6 per ton in
full. Tramp steamets a shade less.

Great difficulty is being experienced at the mines in the
back parts of Templeton in procuring men. The wages
now offering for ordinary pitmen are $20 and board ; fore-
men, $25to $28 and board ; boys $8 to $10 and board.

McRae & Co. have commenced opening their phosphate
property on lots § and 6, in the 2nd range of Masham.
Seven men are cmployed stripping. The ore will be
shipped over the Gatineau Valley Railway from the
Peche village.

Owing to the high price of oats, teamsters are getting
from $3.00 to $3.75 per day, or £2.60 per ton hauling
from the Blackburn mine to the river frent; from the
Mackintosh mine $2.00 per ton,

Dynamite (407 grade), is now being offered delivered
at the mines at $16.00 per 100 Ibs. in quariities. The
Hamilton Powder Co. intend erecting a magazine at Jerry
Ferrand's, under the agency of Messrs. J. M. McLaurin
and Co., of East Templeton, There are now three com-
panies offering.

. GOLD MINING SUPPLIES.

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

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

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

H. H. FULLER & CO,,
Halifax, N.S.
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Ontario.
Sudbury District,

Geo. Herhert Harrison of Stourbridye, Eng., one of
the members of the Tron and Steel Ins itute, who visited
Canada in the fall, is makimg an exiended tour of the
Sudbury district for Birmingham and London people,
He is after nickel.

A. C, Campbell, of Taronto, formerly the Globe repre-
sentative in the Dominion House, is spending a few
weeks in Sudbury.

Mr. R. J. Tough, the well-hnown owner of mineral
lands is about to leave for British Columbia. He will
seek the Kootenai district by a route which will take him
through some of the great mining regions of the American
west and south-west, Should he tind conditions to his
liking in Kootenar he will make that distnct lus head-
quarters,

Mr. Ewmil Michaud, of Paris, Irance, collaborateur
with the celebrated Gamier in some importaut inventions
relating to nickel, is at present at Copper Chiff carrying
on experiments with the Sperrylite or platinum ore \\'{lich
is found at the Vermillion mine. There are problems in
the treatment of this new mineral still unsolved, but with
further experiments it is hoped that a process will be dis
covered which will yield rich results,

This weck the Dominion Mineral Co. paid off about
twenty-five men.  These were wood-choppers and pro-
spectors.  The season for the former is at an end, and the
company has given up prospecting for the present. There
are now employed at the Blezard mine three hundred
men, A consignment of five hundred tons of matte has
just been made to Liverpool, and monthly consignments
are made to the United States,

Mr. John Ferguson, manager of the Dominion Mineral
Co., has been appointed vice-president, and will remove
from the Blezard mine when Lis successor is appointed,
As vice-president he will be general overseer of the work
of the company. Negotiations are in progress with
several parties to fill the position of manager including
one from the Calumet and Hecla. On leaving Blezard
mine Mr. Ferguson will make his headquarters in North
Bay, where he hias considerable interests.

A fact which has never before been made public, but
which gocs to show the tremendous value of the nickel
finds made in this region is, that two-thirds of the ore
turned out at the Worthington mine is packed and sent
dircet tothe refinery. It is so rich that it cannot uscfully
be treated in the ordinary smelters.  The copper and
nickel mix but little in the ore, so that it is possible to
select large quantities to be handled by tk . refineries.
Thirty-five men are now employed at the Worthington
mine.

Those who contended that th2 new mining law will
kill off prospecting in this district and confine -activity to
lands already patented, have the mournful satisfaction of
knowing that they were right. At this time last year
there were a large number of men in the bush looking for
new locations.  To-day, so far as anybody in this region
can learn, there is not a man thus engaged.  Many well
known prospectors are at howe or engaged in connection
with claims already secured.  Some have already gone to
Butish Columbia or the United States,

Among the recent visitors to Sudbury is Prof. J. C.
ackson, of Chicagn, mineralogist and chemist,  Prof.
ackson, according to the Duluth Newos of May 3rd, has

Just returned from a trip to Grand Marais, Minn,, on the
north shore. te went there in company with Henry
Datrlington, of Armour & Cu., and other millionaires to
inspect a copper mine owned by the syndicate,  Prof.
Jackson went out on the Suo ranch to look after some
property of the Chicago Nickel Ore Co.  On Thursday
Prof. Jackson went to examine property owned by Mr.,
D. O'Connor in the interest of Chicago capitalists who
have bonded the lot. e goes thence direct to Chicaga.

Mr. T. E. Johnson, formerly of Parry Sound, now of
$an Jose, Cal,, arrived in Sudbury on Tuesday, accom-
panied by a gentleman from Chicago.  Mr. {ohnson has
made the trip from California specially to look after some
nickel property in Denison, which he ownsin conjunction
with Mr. Henry Lowndes, of Messrs. Flett, Lowndes &
Co., of Toronto, Negotiati  * are in progress with an
English syndicate for the salc of he property and develop-
ment work will be at once begun The gentlemen who
arce inquiring after the property are already engaged in
mining, and if they purchase they will undmbtedly begin
work upon a farge scale. Mr. Peter McGregor will be
in charge of the developmeht work.

The new analyst at the Copper Cliff mine, suateeding
Mr. Sperry, is Mr. David H. Browne, formerly with
Messrs, Andrews & Hitcheock, of Youngstown, O.

Port Arthur District.

A report is current that the Crown Point silver mine
has been sold to New York people for a sum of $600,000.

Manitoba and North-West Territories.

The output from the mines of the Alberta Railway and
Coal Company is now over 1,000 tons per day, about 400
tons of which'is consumed in Canada, the balance going
to the various business centres in Montana.  The com-
pany has been engaged in sinking shafts for some time,
and it is anticipated, will haveanoutput 50 2,000 tons per
day before very long, if transportation facilities will admit,
There will be no difficulty as regards a market.

No mining has been done at Anthracite for a consider-
able time. It is understood, however, that the compan
to which these mines belong has been reorganized wilﬁ
fresh capital, and will recommence operations both here
aud at some of its Canmore propertics.

The Canada North-West Coal and Lumber Syndicate
is openmng up the Brinkerholl' claim at Canmore.  The
output from this mine has been about 8o tons per day,
but & tunnel is being constructed which intersects four
seams of coa’, cnabling them all to be worked, and
materially increasing the output. These seams are of
various qualitics, so that a variety of tc(ﬂuiremcnts can
be met.  The company intend, it is stated, to open cok-
ing ovens, this coal being valuable for the production of
coke and gas. Their mines at Cochrane arc not now
heing worked. .

A large number of claims for petroleum have been
staked out in Townships 1 and 2, Ranges 29 and 3o,
west gth  Meridian, but nothing has been done in the
way of development 3 and this is not likely to occur
unless some combination of interests should be made, as
the average claim holder has not suflicient capital to
undertake the necessary explorations,

British Columbia.
Kootenai District.

A careful estimate of the men likely to be employed
this year in the mines in the Toad Mountain district, says
the Miner, places the number at 300,  Within a month
men will be steadily employed on the Silver King, Dandy,
Iroquons, Grizzly Bear, jim Crow, Poorman, Whitewater
amdd Wild Cat, to say nothing of the men at work on the
placers on Hall creck and on the gold prospects on thd
south side of the river and the copper and galena pros.
pects on the north sidte.  Last year the number so em.
ployed was less than 75.

The Revelstoke Smelting Syndicate are prepared to
purchase all ores of Trail Creek camp, and in fact all
ores mined in the district, and Dr. Campbell and Mr,
Boyle were at the mines last week to make arrangements
with the mine owners for the output of their properties,

Wor s to be commenced at once on the road between
Nelson and the mines on Toad Mountain,

In sinki1 5 on the Democrat, 2 claim in the Iroquois
group, a vein carrying peacock copper ore was struck at a
depth of twenty-five fect.

The first dust from the Hall Creck placers was brought
to Nelson in the beginning of this month, and is good
looking coarse gold.  Owing to the snow, no sluicing
has been done on any of the claims, but good headway
has been made in drain ditches and other preparatory
work. It is claimed that these diggings are good for an
ounce a day per man.

The Highland, Daniro, and = W. R,, three claims in
Hot Springs district, have 1 surveyed for Crown
grants.  In surveying the Highiund, a three-foot ledge of
carbor ~*¢ and galena ore was discovered,  The new dis-
cove., .aakes the Highland a valuable property, and its
owners, J. C. Rykert & Go., are greatly elated

Reports from Goat River district are very encouraging.
Several new discoveries have been made lately, chief
among which is one by C. C. Sproule and George Long,
at a point above *‘Jap” King’s Alice, The owners of the
Alice have done consiclerabile work this spring in making
trails and roads.  My. King said that he had been pros.
Eccting for a good many ycars, and for the first time he

as yrot hold of a property (meaning the Alice) that he is
not afraid to work or let anyone else work.

At the Silver King the tunnel is in 40 feet beyond the
old cross cut and s still in ore. There are now five shifts
at work, and preparations are heing made to sink a_shaft
near the intersection of the cross cut and the tunncl. It
is rumored that $2,000,000 has heen offered for the
property, and the proposal is now under consideration by
the Hall and Atkins Estates interests.

The terms of the Dandy sale are now on record at the
mining recorder’s office in Nelson. The price paid for
the Kelley and Fox interests—seven-cighths of the whole
—was $172,500. Of this amount $50,000 was paid in
cash, the deferred payments to he made as follows :$5,000
on June roth, 1891; $5,000 before October 7th, 189r1;
$112,500 by April 7th 1892. The Cook interest—one
cighth—was purchased for $4,000; $500 cash, $1,000
by June 1st, and $2,500 by August 1st.  The Ericc paid
for the Dandy is thercfore $176,500. A. M. Esler, who
Kurchascd the property, will he on the ground as soon as

¢ can get in machinery, and expects to have develop-
ment work commenced in earnest by July 1st.

A oWinterest in the Ollie, a claim which joins the
Dandy on the west, has been sold to A. H. Kelly ; the
consideration in the bill of sale being $10,000.

Owing to a scarcity of snp‘)lics‘ little is being done na
mining way in Hot Springs district, and little is likely to
be done until the snow goes off so as to make it pracu.
cable to pack supplics to the mines.

An cighth_interest in the Boulder hydraulic claim on
Forty-nine Creek, together v:ith interest in scveral unde.
veloped })tospec(s, was sold this week for $900—$700 of
the purchase money being cash.  N. Riopel and J. b,
Lamotte were the purchasers and Edward Barker the

seller,
Vancouver Island.

The hydraulic mining machinery which will be used an
the South Forks of the Quesnelle River, has pattly ar-
rived. It is manufactured by the Joshua Hendy Machine
Works, of San Francisco.

The following shipments of coal are “eported for April:~
New Vancouver Coal Co...... .. 35,181 tons,

Wcllington Colliery «vvvvvenes. 16,521 %
East Wellington....ocovevennnss 4,515 %
Union Colliery. . vovevviinnieases 8700 ¢

The coal-cutter nt the Union mines is giving great
satisfaction, so much so indeed that the management con.
template installing additional machines.

CANADIAN COMPANIES.

‘The Lyndhurst Lead Mining Company of Ontario
~Application for incorporation under Ontario laws will
be made by the aliove company for the purpose of explor.
ing for, mining, smelting and manufacturing lead, silver,
copper, nickel and other ores and metals, in the county of
Leeds. Head office, Lyndhurst, Ont.  Capital stock,
$100,000 in 100,000 shares of $1. A[')plicams. H. L
Barker, Lyndhurst; J. B. Perkins, A. W, Petrikin, A. A,
Clough and L. A, Clough, Denver, Col., the first four of
whom are to be the first directors. '

The Leeds Copper Company (Ltd?.—This company
has been formed to acquire the Leeds copper mines,
originally the Harvey Hill mines, at West Broughton,
Que, It is virtually the reconstruction of the Excelsior
Copper Company on a new basis.  The capital stock is

450,000 in £1 shares, which are credited with 18s. 6d.,
the remaining 1s. 6d. being assessed, The old share
holders have taken ap 260,000 shares in London, and of
the 110,000 held in Canada 60,000 have been subscribed
for. ‘The new board of directors is as follows: J. Armi-
tage J. P., Bradford, chairman; R. Brown, Leeds; R. P
Gould, London ; Geo. Bathison, London. No Canadian
directors have yet been appointed.  The head office 15 at
19 Broad Strect Avenue, iondon, E.C.

Western Consolidated Mining Comsnny-»'l‘his
company has been incorporated under the laws of the
State of Washington, and will be registered for work in
Canada, principally in British Columbia, Its objects are
the purchase and ownership of mines, mining claims and
real estate in Canada and the United Statcs, to acyuire
water rights, erect plant, reduction works, etc., to mine
and dispose of minerals, and generally to carry on a min
ing and milling business in all its Lranches, with other
customary powers. Head office, Spokane, Washington.
Capital stock, $1,000,000 in 1,000,000 shares of $1 cach,
one-half or $500,000 of which is set aside for develo
ment and purchase of other properties, Officers, C.
M. Parker, J. B. Sargent, W, £l ]Lynch, N. A. Patent;
secretary, A. J. Lynch, Spokane, Washington.

The Bonanza Nickel Mining Company of Sud-
bury (Ltd).—Letters patent have been granted by the
Ontario Legislature incorporating the above company for
the purpose of acquiring, sclling, and disposing of nuning
lands in the province, carrying on mining operations, ctc.
Head office, Toronto. Capital stock, $150,000 in 6,000
shares of $25each. Those incorporated are: Q. J. Wells,
G. B. Foster, T. W, H. Leavitt, W, B. Stephens,
Toronto, and J. J. Carberry, Fond-du-lac, Wis.

—The Finan

Anglo-Canadian Asbestos Company.
cial News, under date of the 18th ult., has the following:
‘It is pleasant to be able to note that #iere is one Cana-
dian asbestos company other than Bell’s which is oing
well.  There was a meeting of the Anglo-Canadian As-
bestos Company—which our readers may remember was
reconstructed some 18 months ago—on Thursday, when
the dir2ctors we ¢ able to recommend a dividend at the
rate of 20 per cent. This very satisfactory result is due
to carcful and efficient management of a valuable property,
and there is every reason to hope and believe that if
prices remain at anything like their present standard the
earnings of the company for the current year will Le even
more substantial than for the ycar just closed.”

Anglo-Canadian Phosphate Company (Ltd.)—At
the annual meeting of this company, held on the 21st ult,,
the directors’ report and balance sheet were adopted and
the retiring director was re-elected. Captain R, G
Adams, the managing-director, was presept and explained
the difficulties that had been experienced during the year.
It was decided to continue working on the same lincs 28

last year.
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The Alberta Railway and Coal Company.—A
Special General Mecting of this company will Lo held at
37 Ol Jewry, London, on Monday, June 15th, at 3 p.m.,
for the purpose of electing a director.

The Anglo-Canadian Electro-Storage and Supply
Company.—This company is applying for incorporation
under Dowinion laws for the purpose of manufacturing,
sclting and leasing secondary batteries and all_kinds of
clectric supplics and appliances, also to supply light, heat
and power, with authority to construct, operate and main.
tam systems for transporting materials and passengers by
cleciric power,

Victoria Gypsum Mining and Manufacturing
Company (L.td). —This company will nppl}' at the next
session of the Nova Scotian Legislature, for an act to
amend its act of incorporation, viz: to fix a madle of pro-
cedure for taking and appraising land, where the same
may be required, for the purposcs of said company and
defining certain properties and works as to exemption
from taxation,  Solicitor for applicants, F. G. Forbes, 37
Sackville street, Halifax, N.S.

Malaspina Red Granite Quarry Company.—A
meeting (ﬁ' the shareholders of th% coinpany was held on
the 25th ult., at Nanaimo, B.C. This quarry was located
last year by Major Downie, from whom the company
agquited it, the Major retaining ten shares in the concern,
The following officers were electedd: My, J. H. Pleace,
president 5 Mr. W, H, Morton, sccretary; Mr. J.
Canner, treasurer, and Messrs. E. Pinbury, L. Manson
and Major Downie, ( stees. The company was formed
with a capital of $10,000, being 20shares at $500 cach.

Eastern Development Company (Limited)--At the
annual meeting of the Eastern Devclos)mcnl Co. {Ltd.)
held at Boston, Mass., May 4th, the following Manage-
ment was clected : Captain Isaac P. Gragg, president and
general manager; Col. Albert A, Pope, Vice-President ;
M. F. Dickinson, jr., Auditor; Hon. W, E, Barrett,
Marcus Becbe, with Thos. Wair, Secretary and Treasurer.
101,000 shares out of 127,000 outstanding, were repre-
sented. Treasurer’s report showed $31,000 cash on hand,
bonded indebtedness, $349,000.  Directors have author-
jzed an issue of $1,000,000, 77, twenty years gold bonds;
American Loan & Trust Co., of Boston, Mass., Trustees,
$350,000 will be issued in exchange for those of the present
issue outstanding.  An additional $350,000 offered at
par, with 50 shares of stock, is a bonus with which to
erect works to mine and ireat 200 tons of ore per day.
Esumated cost of works, $300,000. Balance of $300,000
of Bunds to be reserved subject to action of Directors.
Messrs, Irving A, Evans & Co., brokers, at Boston, have
undertaken to place the additional bonds, A contract has
been made with Dr. E. D. Peters, jr., M. E., tocom.
plete plans for full plant, and he left for Coxheath mines
on the 7th inst.  Col. Brownell Granger, mining captain,
reports No, 2 shaft down 270 feet, the main vein on the
250 feet level still holding over 20 feet wide, both breasts
in finc ore; Shaft No. 3 in new vein down 60 fect and
timbered, new horse chain and shaft buildings completed.
This vein promises to be a large one; the 11 x 7 shaft
Leing in orc on all sides, it will be cross-cut at 100 feet
depth to ascertain full width and dip.

General Mining Association of London, Eang.,
{Ltd.} —The ordinary half-yearly general mecting of the
propuctors of the General Mining Association (Limited),
was held at the offices of the Association, Bloomfield
House, London Wall, E.C., anthe 24th ult. Mr. James
Duke I1il] presided, and in moving the adoption of the
report and accounts, said the chicf feature in the report
was a_good year at their ])rincipa\ mine of Sydney, in
Cape Breton,  But unhappily there had been a decidedly
bad year at their other mine, Victoria, and the ' unfortu-
nate results of the operations there ha¢ undoubtedly
causd a great disappointment to the directors, and had
no duubt prevented them from paying an increased
dividend.  The cause of this was a totally unforescen one,
for n.« une could anticipate the shortness of labor which
occurnd, and which was the reason of the diminished
output at this mine, He could congratulate the share-
holders on_the satisfactory results of the operations at
Sydney. They had had an increased demand for their
coal, and the reduction in the freight had enabled themto
have their coal conveyed at a considerably reduced cost.
They had also had a lengthened shipping scason, and had
they buen equally as fortunate at Victoria, there could
have heen no doubt but what the operations would have
leen 1n every way satisfactory.  Although he did not care
1o pruphesy, still the prospects for the present year were
most favertable.  They were looking forward to a very
consider > increase of coal both at Sydney, and more
particularly at Victoria, To grapple with the difficulty of
shortness of labour they had made up their minds to send
out culiters trom Scotland, and 35 men were now on their
way.  With the aid of these, Mr. Brown, the manager,
hoped 11 wmaterially increase the zesult of the operations
at Vietoria during the year. They were aiming at
douhlirr their output at Victorix, for a large output was
the e and soul of a colliery. In order to effect this a
large n imber of men was necessary, and to attract labor
the A, ciation was doing everything in their power.
Sales uf coal from the Sydney mines were 156,042 tons,
asagainst 131,751 tons in 1889, and from the colliery
wothedt by the Low Point, Barrasois and Lingan Com-
pany 75,033 tons, as against 91,835 tons in 188g. The
profits on the year’s trading were £8,624, and with

£1,366 brought forward, the available balanceis £10,191,
out of which the directors propose a dividend of
6s. per share, leaving £l.9?0 to be carricd forward.
Mr. W. S. Cunard seconded the motion for the adoption
of the report and accounts, and this was agreed to unani-
mously. The retiring dircitors and auditors were after-
wards re-appointed,

Tilt Cove Copper Co, (Ltd.)..The annual mecting
of this Company was held in London on the 3oth ult.
The accounts sl.owed the value of the ores raised in the
year ended March 3st to have been £21,764, and after
including debenture interest, the debit balance brought
forward was raised from £15,575 to £25,991. Smelling
furnaces had been crected immediately upon the Cape
Copper Company taking over the work, and three were
put in operation late in the year, but were soon closed
owing to the weather.  The expericnce of the past has
shown that it is necessary to smelt their own ore and to
minc it ecconomically, These conditions are now being
(ulfilled. The chairman said that there was a great deal of
ore in sight at the East mine, and he was certain that
when they had driven Boden’s level, situated about 350
feet below the upper workings, and which is progressing
at the rate of over 54 feet a month, they would come
across a gootl vein of ore, as the quality improved with
the depth. At the West mine he had no doubt but that
they would strike some rich pockets of ore, such as were
met with in former workings. They had very large de-
posits of low grade o-¢ also, previously untouched, which
would be vriuable for flux for smelting purposes, as would
also the refuse dumps, which contained a fair percentage
of copper. One of the directors stated that the company
now saw its way to bringing home the regulus at 7s. 6.
per unit, which they would be able to sell at gs. od. per
unit. The combination with the Cape Copper Company,
which has leased the mine, seems likely to prove an ex-
cellent one.  The report and accounts were adopted and
the meeting adjourned.

—

The Canada Chemical Manufacturing Company
}Ltd).—z\pplication will be made by the above company
or incorporation under Dominion laws. The purposes
of the said company are to be the manufacture, purchase,
and sale of chemicals and dyc stuffs ; mining, prospecting,
developing, working, buying and selling of wminerals,
mineral ores and mineral lands 3 reducing, crushing and
smelting iron or copper pyrites and other minerals and
mineral ores, selling and disposing of the products of such
mines, minerals, mineral ores and manufactures, cither in
crude or other form, throughout the Dominion of Canada
and eclsewhere, with other customary powers. Head
Office, London, Ont. Capital stock $80,000 in 1,600
shares of $5¢ each., Applicants, W. Bowman, T. H
Smallman, E.den Smallman, J. H. Bowman, J. B, Small-
man, all of London, Ont., all of whom are to be the first
directors,

The Tulameen Improvement and Hydraulic Com-
pany (Ltd).—The above company is applying for incor-
poration, under the British Columbia Act, for the purpose
of constructing hydraulic or other processes of mining:
to own and construct citches, flumes or other systems of
water-ways 3 to purchase, own, operate and scll mines,
mincrals, water and watez-ways; tobuild, operate, and’own
mills, machines or other processes for the reduction of
ores, and to sell the same, with other customary powers.
Head Office, New wWestminster, B.C. Capital stock
$60,000 in 60,000 shares of $1 cach. Applicants, A.
Ewen, J. C. Awmnstrong, J. A. Laidlaw, New West-
minster; J. Wilson, Revelstoke, and T. R. Mclnnes,
Victoria ; of whom J. Wilson, J. C. Armstrong and A.
Ewen are to be the first directors.  The time of existence
of the company is to be fifty years.

The Port Haney ‘Brick, Tile and Terra Cotta
Company (Ltd),~Application will be made by this com.
pany for incorporation, under the British Columbia Act,
for the purpose of purchasing and carrying on the brick-
yards owned by Messrs. Beckett & Co., and T. F.
Sinclair & Co., resgcctivcly, situate at Port Haney. B.C.;
to acquire and work any other brick yards; to purchase,
charter, and use stcamboats, lighters, scows, ete,, and to
erect Lrildings, put up electric plant, etc., with all other
customary powers. Head office, New Westminster, B.C.
Capital stock, $50,000, in 500 shares of $100 cach.
Applicants, W. Wolfenden, A. G. Gamble, C. E. Woas,
New Westminster, B.C.; H. R. Beckett, Port Haney,
B.C.; and T. F. Sinclair, Victoria, B.C.; all of whom are
to Le the first dircctors,

——

Prevost Island Company (Ltd).—Application will
be made for incorporation, under the laws of British
Columbia, by the above company, i order to purchase
and lease lands on Prevost Island, B.C., ard other ad-
jacent islands 3 generally to vork, munage and dispose of
the same, and the mineral rights, wisn other pawers.
Head office, Victoria, B.C.  Capital stock $15,000, in
30 sharcs of $500 each. Applicants, M. W. Tyrwhitt
Drake, J. Peters, H. E. Croasdaile, H. Dumbleton, and
1. Abbott, all of Victoria, B.C., all of whom are to be
the first directors.

E. Broad & Sons (Ltd).—Notice is given in the
Canada Gaselte that application will be made for the in-
corporation of the above firm. The object of the com-

pany is to manufacture edge tools and toe.  of any kind
ms "z of iron or steel or of both iron and steel, and to
nu  afacture handles of wood and any other goods deemed
ac sable. Head Office, St. Stephen, N.B.  Capital
stk $40,000 in 400 shares of $100 each. Applicants,
W Broad, St. Stephen, N.B.; J. L. Gilmour, E. Arnoldi,
W. B. Gilmour, Montreal ; H. S. Burritt, Ottawa, all of
whom are to be the first directors,

The Albion Mines Savings Bank.—Notice is given
that applieation will be made at the next session of the
Parliament of Canada, to further continue in force the Act
incorporating ‘' The Albion Mines Savings Bank™ as
amended and extended by Acts of the Parliament of
Canada_passed in the thirty-scventh and forty-cighth
years of Her Majesty’s rci§n, and respectively intituled
“An Act respecting the Albion Mines Savings Bank,”
and “‘An Act to continuc an Act respecting the Albion
Mines Savings Bank.”

et} @ P

Latest Stock Quotations of Canadian Companies in
England, .
Price.
Excelsior Copper, Limited, £410,738 fully-
aid shares of £1
Nicola, Limited, £35,000 fully-paid shares

-------

of f1eue iiuiis T TP
Shuniah Weachu, Limited, £09,888 fully-paid
shares of L1000, vvanan Cerians
Silver Wolverine, Limited, £68,.165 fully-paid
shares of £1.... .
Tilt Cove Copper, Limited, £160,000 fully-
paid shares of £2......... ¢ eeeseens .
Ditto, £80,000 5% per cent, debentures.. .
General Mining, Limited, £219,752 fully-paid
shares of £8....
Low Point, Barrasois and Lingan, £509,100
fully-paid shares of £100...0vviivenss
New Vancouver Coal Mining and Land,
Limited, £185,000 fully-paidshares of {1 3 1
North-Western Coaland Navigation, Limited,
£ 160,500 6 per cent. debenture coupons,
June 30and December 31 ¢ principal 1904 ——
Dnzo, 149,500 fully-paid or inary shares of
L« P N N T T seernas
Ditto, £g00 fully-paid def.rred shares of
L100. .. ..., Ceeeieras Ceeaes seans
Sydney and Louisburg Coal and Railway,
Limited, £50,000 cumulative 10 per cent.
first preference shares of £10, £6 paid . 8%
Ditto, £14,560 fully-paid non-cumulative 6
per cent.. second preference of £10...... 3 5
Ditto, £250,000 fully-paid ordinary shares
of £10...... O ¥ X
Anglo-Canadian Asbestos, Limited, £11,500
fully-paid shares of £1............ veas 3%
Anglo-Canadian Phosphate, Limited, £46,510
fully-paid preference shares of £10......
Ditto, £25,000 fully-paid deferred shares
o

—
—
................. —
——
——

k3’4

P N N R R R

—

—

Of £10.. teviivrireirsnscnsrosnraons
Bell’s Ashestos, Limited. £140,000 fully-paid
Shares Of £5 . vvereettnennenrnannnns . 1o
Ditto, £68,400 debentures, § per cent.; in-
terest January 1 and July 1...........
Canadian Phosphate, Limited, £100,000 fully-
paidsharesof £1........ooooee wooal,
General Phosphate, Limited, 5 per cent. ordi
nary shares of £10, £2 paid.......... .
Ditto, 45,000 fully-paid founders’ shares of
| Lo T T P T T I
Western of Canada Qil, Limited, £200,000
fully-paid shares of £100..............

Ditto, £99,850 fully-paid shares of £50 ...
Western of Canada Oil, Limited, £199,700

12 per cent. <debentures of f100.. ... .
White’s Asbestos, Limited, £20,000 fully-
paid sharesof £1 ....... ... Ceeesaes

Ditto, £15,000 shares of £1, with §5s. paid ~——

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

Nicola.—Accounts o December 30 submitted in Nov-
cmber.  No dividend yet,

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

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

Tilt Cove.~—In March, 1890, the propertics werc leased
for 99 years to the Cape Copper Company, Limited, at a
rent of £4,400. The Cape Copper Company advance
£35,000 at 5 per cent. interest, and when this is repaid
out of profits; surplus profits are to be divided equally be-
tween the Cape Copper Company and the Tilt Cove
Company. The lease may be determined by the Cape
Copper Company at any time on twelve months’ notice.
Accounts annually to March 37 submitted in November.

. General Mining.—Accountsto December 31 submitted
in :}Jml, but an interim meeting is held in November.
Dividend for 1884, § per cent.; for 1885 and 1886, 3
each year; for 1887, £4 13s. od. per cent,, and for 18
and 1889, 3%. Reserve fund, £29,850.

Law Zoint,—Accounts to December 31, For 1887,
1888, and 1889, 5 per cent was paid cach year on the
ordinary shares publicly held; for 1888 the ordinary
shares issued to the vendors got 3% per cent., and for
1889, 2%.
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New Vancouver Coal.—NReconstructed in 1889, Ac-
counts to June 30 and December 31 subnitted in Novem-
ber and May.,  For the two halfeyears to June, 1889, §
per cent. er annum was paid, and for the two halfeyears
to June 1890, 4. Debentures, £60,000.

North Western Coal. -- The deferred shares receive no
dividend until 15 per cent per annum (cumutlative) has
Ixen paid on the ordinary,  Accounts to June 3o, Divi.
dend for 1887 8 and 1888 9, 5 per cent. per annum.

Sydney and Lonistiry  Coal. —Accounts to December
31 subinitted about May. In marcu uf 1889 15 yer cont.

vas paid on the first preference, leaving arrears of §0 per
cent.

Anglo-Canadian  .1stestos. Recunstructed  in 1889,
At general meeting held on 16th April, a dividend at the
rate of 207, per annum was declared.

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

Bell's Ashestos.—Accounts to December 31 subimitted
in January.  Dividends for 1888 and 1889, 2224 per cent.
each year. Reserve, £5,000. The debentures are re-
deemable by 1913, by annual drawings at 113 from a
sinking fund, which the directors iay increase.

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

While’'s dshestios.
submitted  on
decided on,

Registered April 9, 1889, Accounts
Decemtur 310 Liquidation has bewn

——— e e P P

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

By C. A, STETE F1071, SAN Francisco,

A modern lixiviation-plant for the treatment of silver
ores with hyposulphite sulutions differs so materially frem
its anicestors, that a critical description of the improve.
ments recently carried out and proposed, will not be
without interest to metallurgists,  While the general
arrangement of siich a plant depends upon local circun:.
stances, its details of construction are more or less
constant and can be described from a gencral standpoint,

The plant consists of wooden *anks in which the ore is
treated and solutions are accumulated 3 apparatus for cle-
ating and tranferring  solutions, and }ur creating a
cacuum below the filters of ore tanks ; filter presses and
drying chambers for handling precipitates ; apparatus for
manufacturing sodivm sulphide, ete.

§ 1. WOCDEN TANKS.

Construction. —Tanks should be made of clear, well-
seasoned lumber.  In the United States, Oregon pine is
the hest materdalfor this purpuse. The staves, frum 3t
4 inches thich, acorling to size of tank, should In
ordered cut o sweep of tadius, awl frum 9 to 10 inches
longer than the indide depth, it not ““gamed ™ for the
bottom.  The gaining of the staves, 1 inch deep, is done
by hand, leaving 2 chine of 6 inches below the bottum,
In all tanks the staves stand perpendicular 1o the
bottoms.  The bottum pieces, 3 to 4 inches thick, arc cut
to 2 diameter of 2 inches greater than that of the finished
tank 3 they are grooved and joined by a tongue. Al
joints must be fitted with precision White lead should
never be put between the staves, but may be used in in-
serting the tongues between bottom picces.  The under-
structures of substantial timbers, placed on a solid
foundation, shauld e sutticiently high to allow access to
the bottom in case of leahage,  The buttoms rest on
joists, 3 to 4 inches wide and 10 o 12 inches deep, placed
abuut 2 feet 6 inches apast, s that the staves are left en-
tirely free.  Hoops are wade of round iroa, 3u 1o 1Y,
inches diamceter, the threaded ends, with hevagonal nuts,
passing through forged or cast fron Jugs, giving preference
o the former. Tn order to get the il strength of the
tods, the thicaded ends are taben % inch larger than the
dimincter of the renl. Por tanks of large diameter, each
Loop i made it twoar three sections : this s necessan
to cffect a more unifurm dlosing of the stave joints 1y
tightening the nuts in two o three places,

After finishing, the tanks are painted on the outsilde,
staves and bottnme, with three caats of white lead,

Dimensions.  Formerly, the dunensions of liviviation.
tanks were tahen quite small 0 Ore tanks net larger than
12 fovt diameter and 3t feet deep 2 preapatating tanks,
solution sumps and Storage x.mku.!l corresponding dimen-
sions.  In recent works, however, ore tanhs of 10 to 20
fect diameter anu § 1o g foet depth 3 precipitating tanks,
solution sumps and srags taaks of 12 icet diamcter aned
8§ to g fect depth are put up. s can readily be seen, the
care and attention repnred to Gnish a charge in an are
tank, of to preripitate a selution in a precipitating tank,
are independent of the size of the vessel s henee, the great
advantages of large sires,

The capacity of an ore tank for twenty-four hours de-
iends upon the specifie gravity of the ote, *he quantity of
st and  second wavh water, and of stock  solutions
requited for treatment, but principally upon the rate of
liniviation . Capauity i teases in proporim to diamcter,
bat remains nearly stationary so far asdepth s concerned;

———— ot ——— -

ey,

*Trant. Am. Inst. of Ming Logineers.

that is, the same number of ore tanks will be required
whether their depth is 9 feet or only 4 or 5 feet, in
order to treat a stipulated quantity of ore per day. In
fact, should the rate of lixiviation increase with reduced
depth, the same number of shallow tanks would put
through in twenty-four hours more ore than deep ones,
The IJ.rincipal advantage of increased depth consists,
therefore, only in reducing the number of charges treated,

Stuicing Zailings. —Where water is abundant, tailings
are now :cmovc(? by slicing, and great depth of the
charge is no disadvantage.  Even where water is scarce,
and tailings have to Le removed by hand, deep tanks
should be used. It is only necessary to provide mechani-
cal means for moving above the tanks large buckets into
which the tailings are shovelled.

Filters for Ore Zanks.—~The false bottowms fo? the filter
and the latter itself, are prepared as follows:  Wooden
slats, 13{ inches high and 1 inch wide, and separated ¢ inch

from cach other, are fnslcngul to the bottom. This
has, su far, been done with iron screws, bedded
in white lead 5 1T would suggest pins of hard wood,  The

inside of the slats, next to the bottom, is cut out in many
places, 3 inchdeep and 3 inches wide, so that a free
sassage of the solution below the filter is established.
;ictwccn the cnds of the slats and the staves a clear
space, 134 inches wide, islefi. A strip of wood 13{
inches high and one inch wide, previously cut with a saw
in many places, and well soaked in water, so that it will
bend easily, is now fastencd round the slats, leaving an
annalar space % inch wide between the strip and the
staves.  One thickness of stiff matting, covering the slats
awed the cireular strip, but not the annularspace, forms the
foundation of the filter cloth proper.  The latter, No. 10
canvas duch, is cut to a diamcter 6 inches greater than
the inside of the tank, su that the ends can be pressed
into the annular space deseribed above, and kept in posi-
tion by forcing down a half inch rope.

Stusce Gates. —A gate for slucing tailings is illustrated
in the Zrans,, vol. xv., . 350.  The discharge opening
should be 18 to 20 inches wide and 8 to 9 inches high,
The dooris covered with a sheet of rubber, and should be
suspended by a counter-weight when removed.  For very
large ore tanks, say 18 to 20 feet dinmeter, it is desirable
to have two sluice gates diametrically opposite to cach
?mcr. The bottom of the gate should be fush with the
ilter.

Selution Outlets for the Ore Tanks.—These are made
of 2 inch, 6 ply rubber steam hose, which is inserted in
the following way: A picce of clear plank, 3 or 4
inches thick, is fastened to the bottom of the ore tank
with wood screws, and a hole. having the exact size of
the outside diameter of the hose, is bored through the
hottom and the plank, at a flat angle of about 30°.
Through this hole the hose is forced. All joints arc made
with thick white lead, the wood serews being also bedded
in this material. A pin of hard wood is finally driven
through the end of the hose into the wood.  If the solu.
tion hose is permancatly connected with & Montejus (see
§ 6) for producing a vacuum below the filter, and leaching
with wter from below the filter, is desirable, a second
hose should be inserted in the bottom of the tank and
cuntvcted with the water pipe.  Finally, a third outlet
may be providad and connected with a Koerting ¢jector
ura peyser pump (sce § 7), if circulation of eatma so{uuon
is necessary.

Laundess for Solutions m front of QOre Tanks.—
These launders, 6 inches wide and 8 inches deep, are
wale of clear 124-inch lumber, and painted inside and
outside with asphalt varnish.  They are placed level, and
should be held together with properly constructed braces.
Connection with precipitating-tanks is made by 3-inch,
sin-ply rubber hose, which is inserted in the same way as
the hose in the bottom of the ore tanks, but the hole is
not bored slanting.

Launders are needed as (ollows ¢ One for silver beating
wash water, one for waste water, one for solution, one
for weak solution.  If itis desirable to treat ore at dif.
ferent periods with cold and hat solutions, and to keep
thuse solutions it rotation scparately, a filth launder must
be added. Launders are cither placed a short distance
below the ore tanks (from bottom of staves to top of
launders, about nine inches), and above the precipitating
tanhs abniat 6 inchies from bottom of launders to top of
precipitating tank) 3 or § to six feet above the top of pre-
cipitating tanhs, and below the upper tloor round ore
taths, The fisst position is taken, if no anificial means
ar usol, o increase the raie of liaiviation 3 the secongl if
the rate of Jisedation i increased iy a Montejus with
vacuuni,  (See § 0) The high position in the latter
casc is hecessary to give sufficient head o the discharge
through the 3-inch hose of the launder, when the solution
is suddenly pressed up srom the Montejus,

Foaes por Chemuals. —Solations introduced 1o the ore
tanhs are first conducted 1o a wooden box o barrel, with
holes in the sidey, standing on top of the charge.  This
provents stisring up of the ore by a strong current of
sdntion. These boses alvo reccive the copper sulphate
A b sdim hypesulphite for making eatra solution in the
ore tank. .

Tari Raws.--1f talings are discharged by sluicing,
proper attention should be paid to the construction of
tail maces.  Their incination depends, of conrse, on the
sprecific gravity and coarseness of the material 3 it should
never be less than X{-inch to the foot.

Precipitating Tanks,

Stirress. -Fot stitring by hand, an oat a! ash, 16 feet
long, is used.  Mcchanical stirrers are, however, far
superior to hand-stirring.  The best form of a stirrer isa
propeller screw of about 2 feet diameter, making 120

revolutions per minute.  The screw revolves aboug 1 foot
above the bottom of the fank. Since the lower end of the
I»ropcllcr shaft can not be very well left w..hout a guiding
earing, and at the same time should be protected aganst
the corroding influence of the solution, it is enclosed i a
heavy glass tube, held in position by rubber nipples and
iron washers.  The guiding bearing is made of Zignum
ia.

Stirring solutions with air, as described in the catalogues
of the Koerting Bros., is very effective.  Some trials have
recently been made with air stirring at the Marsac aull ;
but it remains to be seen whether this method decomposes
sodium hyposulphite in perceptible quantitices or not,

Decanting Pipes.—The decanting of the clear soluuon,
after precipitation, is done by a swinging 2-inch gas pipe,
working through a stuffing box. An illustration o}nis
arrangement is found in the paper of Mr. Dagf,cn, Trans,,
xvi., 446. The pipe is marked there 4 inches, which is
too large. When a propeller stirrer is used, the jupe
moving up and down cannot pass through the center of
the tank, but must be shifted 18 inches away from .

Outlet for Precipitates.— Precipitates are discharged
by a 2-inch asbestos-packed angle cock, inserted close to
the bottom of the tank through the staves.

Launders.—In front of the precipitating tanks are
launders, leading the decanted solution to the solution
sumps, and running decanted wash water or weak solu-
tion to waste.  If cold and hot solutions are kept in rota.
tion scparately, two launders must be placed 1n front of
the silver precipitating tanks, one leading to the sump tor
cold, the other to that for hot solution.  The laundess at
the back, conveying precipitates to the storage tanks for
sulphides, wash water precipitate and lead carbonate,
should be inclined, with a fall of about 4 feet in 100 feet.
These launders are constructed in the same way as those
in front of the ore tanks, but need not be so large,

Sterage-Tanks for Precipitales.

These are made about 10 feet in diameter and 3 fect
deep. A 2-inch rubber hose forms the outlet for precipi-
tates through the bottom. A t-inch decanting-pipe for
solution is inserted through the staves about 1 foot almve
thc‘})o\\om. Both outlets are connected with the press
tank.

Solution-Sumps and Storage- Tanks.

These should be made of the same diameter as the pre-
cipitating-tanks, but about 1 foot less in depth.  Two of
cach kind should be provided, especially where solutions
are heated, and hot and cold solutions are kept in rotas
tion separately.

§ 2. PRECIPITATING-TANKS FOR \WASH-WATER.

If it is desirable to precipitate silver and copper from
the water by scrap-iron and sulphuric acid, the process is
best conducted in the apparatus described and illustrated
in my book, * The Lixiviation of Silver-Ores,” page 136

§ 3- Sontuy SuLrHIDE TANKS.

‘The sodium sulphide mining tank is made of cast iron,
3 feet diameter and 7 feet deep.  Its great depth is neces.
sary because the concentrated lye foams considerably while
adding the sulphur.  The bottom is covered 1 inch deep
with lead, to prevent its wearing out where steam o ad-
mitted for heating the lye.  The two sodium sulphide
storage tanks, receiving the diluted solution, are made of
Ye-inch boiler iron, about o fect in diamcter and 3 feet
decp.  All the tanks are provided with 1 3%-inch asbestos-
packed cocks. It may be desimble to increase the con-
tents of sadium hyposulphite in the solution by rapid oxic
dation. For this purposc a gas pipe coil, perforated by
numerous small holes, is placed on the bottom of the tank
and conaccted with an air compressor.  The air is then
forced in small bubbles through the solution.  ~%aterial
and sizc of tanks for Solvay soda solution are not of i
portance.

§ 4. AVPARATUS FOR HEATING TIE STOCK SOLUTION,

Apparatus for heating stock solution can be laced
cither in the solution sumps or in the storage tanks, do
pending on the most convenient location of the tealas.
Coils of lead pipe, through which steam is conducter], are
very cffective, but unfortunately, not sufliciently diralle
to warrant their cost. Although lead is not attacked ly
a pure hyposulphite solution, the stock solution corcains
sulphates amd chlurides, and these may form fead sujphate
and chloride, both soluble in hyposulphite salts,  Beudes,
we have to cousider that the stack solution is never e
tirely free from 2. and copper.

At the Marsac mill, heavy cast iron pipes one twiin
diameter have treen sulntituted for lead coils with atis
factory results regarding durability and cost.

I supgest giving to thae heaters the shape o Lage,
round, hollow  disks, for a more cconomical utilisatin of
stean.

Either heaters should be provided with steam tra~, o
the escaping condensed water and steam should 1. ¢m
ducted 1o the feed water tank for the hoiler<.

(To be continucd),

- e e ot P n et

Handling Pig Iron.—A mcthod of removing ju,; it
from the pig-beds, has been designed by My, J. 1. Tora,
and is intendad to dispense with manual Iabor,
apparatus consists of two grappling devices, of fuur hooks
cach, suspended from trolleys running on a travella
which spansall the pigebeds.  The grapples are davea
by stcam pistong, and are worhed iy a man and a oy
They take up several pigs at once, and can remen.
iton as s00n as it is cool enough to retain its shape. ,
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Suspension Cableways at the Tilly Foster Iron
Mines, Tilly Foster, N.Y.

The great rock and ore excavation at Tilly Foster, N. V.,
has attracted an immense amount of intezest among
cngincers and  contractors.

Practical Care of a Boiler.

The conditions most essential in a steam boiler are
safety, large capacity, economy of fuel, durability, facility
for inspection, cleaning and repair, compactiness, and a

its duties. That is to say, its capacity will be as great
as it should be. Further evidence of proper setting
will be dryness of steam, comparative coolness of gases of
combustion as they enter the stack, and freedom from
excessive deposit of sediment in places.

The water in a boiler

Through the courtesy of the
Lidgerwood  Manufacturing
Company, the prominent
hoisting_ engine  manufac-
turets of New York, Chicago
and Boston, we are enabled
to present in this issue sev.
el interesting  sketches,
made by them, illustrating
this propenty, and 3hc work-
ing of the suspension cable-
ways—n superior system of
hoisting and conveying.

Fig. 1 is a general view of
“the inines Jooking south-west.
< Fig. 2 is a_plan showing
the location of the cableways
aml railroad tracks. The
plan shows an opening 450
feet long by 300 feet wide
on the top; the depth of the
pit is about 300 feet.

In Fig. 3 we have a view
of a number of workmen
filling the skip in the pit.
1t will be noticed that how-
ever rough the floor of the
pit the skip may be landed
wqyually well, an the work-
men in filling it do not have
to Jift rock higher than 16 or

. 18 inches. .

Fig. 4 shows_a cross scc-
tion of the mines directly
under the incline cableway
No. 1. . .

The cable carziage is
shown at the top of the pit

<Gruera

q.'ﬂ%!'h’{!!l’llbmnt‘.g
View Looking §outtrwe

should never be allowed to
get too lows very often the
first indication of danger-
ously low water in a boiler
is the explosion of the boiler.
Sometimes the earliest indi-
cation is a rupture of the
whole shell, or rupture of
the tube, or collapse of the
flue without any explosion,
or the indication of the water
being dangerously low, may
be sudden increase of pres.
sure, red hot places on the
shell, or bhulging out, or
coming down of part of the
bottom.

The best place to connect
the feed water pipe to a boil-
cr is where the water in the
bhoiler is the coldest. In
this position the connection
is less likely to leak and
danger will be avoided,

The life of a boiler may
be greatly prolonged by ia
careful avoidance of aver-
pressure, over heating, and
corrosion, as these are the
most_detsimental influences
to which a stcam boiler is
subjected.

A ‘boiler that has been out
of use for some time should
not be entered with a light
without having first bad the
air which it contains driven
out by a fan jet and a hose,

i the act of delivering a
skip to the flat car on the railroad track,

Fig. 5 shows a cross section near the incline cableway
No. 3, and the horizontal cableway No. 4. A yearago
the No. 3 cableway was remodelled with the Miller patent,
and its working is much improved. The invention refers
1o the device which supports

first cost as low as compatible with these conditions.
Some of these conditions may not be compatible with all
the rest.  When this is found to be the case the purchaser
must decide which one he wants most, and those which
he must sacrifice. It is most important that a boiler

or some other means.

An congineer should be careful to ascertun that the
steam gauge is recording the truc pressure of steam carried
on the boiler; he should test this with another gauge
known 1o be correct, or with a stcam gauge indicator of
known accuracy. An engincer asked how he could prove

that his boiler was not over-

the hoisting or falt rope. Tt preiers -
is shown gin the lmallcr SRR v
sketch, and consists of a
shmple wood and iron carricr
which follows the carriage
down the incline until stop-
pat by a small steel button
sccured to an auxiliary m{)c
placed above the main eable.
Asccond carrier stops at a
larger button further down
the incline. . .

Fig. 6 is a good iHustra- p
tion of the carriage and the
two fall rope cartiers, one
having just been stopped by
2 button too small to show
i thedrawing.. -

“he cost of operating these
cableways is something less
than cight dollars per day,
in the course of which an
average of 150 trips can be
made.  Each load bLeing
abaut a cubic yard, makes
the cntire cost for hoisting,
conveying and delivering, §
<ents per ton.  In this work
there are employed by the
contractors, Messrs, Stephens
and Amold, about a dozen
Lidgerwood hoisting engines
of l%xc latest improved pate
tern; in fact with onc cx-
eciiion, the Lidgerwood en.
ginc is used to the exclusion
of cvery other kind,

The cables were made by

¢

=

- ‘ -
»mgu. 3;1(::1 showing

taxed with pressute.  'Well,

the fact that it did not blow

up was, in one sense, a proof
that it was not overtaxed.

But the best thing to dois

4 to keep the pressure below

the limit guaranted by the

maker, and then such proof
will not be necessary.

- Some  hoilers  explode,
R while others burst; yet ex-
. osion is only onc way of
ussting.  Explosion is burst-

ing with noise and violence,

while rupture is Dbursting
without cither.

Minute inspection wil) telt
what care a boiler has had,
and it is important that
means should be taken :to
ascertain that a steam boiler
is being properly cared for.
This inspection should show
the interior free from deposits
of sludge or scale and from
fitting and corrosion; the ex-
terior should be free from
corrosion and hlecding; there
should not beany great quan.
tity of soot or ashes deposited
in flucs or water tubes; and
the water itsclf should nat
bearany sign of having taken
{from the boiler any of its sub.
stance. Thelrickworkshould
hesound and in good shape,
not falling down or cven
bulging, and not having any

.N.Y.

at least threc different wire
tope makers. All the cableways, however, are under
patents controlled Ly the Lidgerwood Manufacturing
Company. The illustrations were drawn by onc of
the Lidgerwood Manufacturing

draughismen, and arc copyrighted.

Company'’s staf of

should be properly set.  Wheo a boiler refuses to draw
well, or when the gases of combustion cscape up the stack
without lesing much of their heat, it is safe to assume that
the boiler is not properly set.  The cvidence that 2 boiler
is properly set will he seen in the proper performance of

—— wir lcaks between the bricks.
All pipe joints should be tizht, and no leaks or fissures
should show themsclves.  The hest means should be used
to prevent corrosion,  Rust or discoloration may be readily
removed by a wire brush and paraffin oil, but that cannot
restore the metal which has been corroded away.
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. Improvements in Mechanical Engineering at Col-
lieries. —The following is taken from & paper on Recent
Tinprovements in themechanical Engincering of Collicries,
rcad by Mz, Emcreon Bainbridge, before the English *In.
stitution of Mcchanical Engincers.” ** The trouble of tra.
velling pumps in a sinking shaft has been avoided in a
new winning in Yorkshire, by twing a new pump devised
Uy a Salford firm. It is suspended in the shaft by cap-
stantopes.  The pump consists of a vertical steam cylinder
with two hollow plungersattached, onc oncachside. The
plungers arc eacloscd in two sliding barrels passing in the
one picce downwards into onc pipe of about double the
diamncter, which forms another hollow plunger with valve
at the top.  These barrels are_connected to the piston of
the steam cylinder above.  The Yarrel inte which the
lower plunger works has a suction valve at the bottom of
it, and is connccted to the steam cylinder by tic bolts,
The pump acts thus: As the piston and lower plunger
tisc the water follows the latter through tl.c suction valves

into the lower barrel, whilc at the same time the water in
the two upper barrcls is forced up the rising main.  On
thcdown stroke the water in the lower barrel is in turn
forced through the delivery valve into the upper barmels,
and thence to the rising main.  Six of these pumps have
een put into two sinking shafts ncar Doncaster.  To-
gether they are capable of mising $,000 gallons of water
pet minute through 2 height of 300 feet.

** Steel rail guides in shafts at Nunnery Collieryare con.
sidered not successful.  Counterbalancing in winding docs
not appear to be much considered in fitting up winding

lants.  Scroll drums scem presently the favonte device,
hut their great weight in a measure counteracts their
cficct.  Once of these at Yaysyhw? Colliery varies in dia.
meter from 18ft 1o 33M0, and coal isdrawn therewith from
a depth of 500 yards in 3§ scconds. At a colliery in
Derlyshire 170 yards decp, the speed of winding and

changing is such that three cage loads are raised per
minute.

“ At Nunnery Collicry a Pricstman oil engine is pump-
ing 40 gallons of watcr per minute through 1,700 yards of
pipe and a vertical height of 400ft.  The quantity cf oil
uscd is from 13 to 134 pints per actual horse power per
hour. In another case the cost for labor and petroleum
is 13{d. per horsc power per hour.  To mir.... ' the
danger from firc the rising main is connected with foum of
Grimmell's sprinklers in the engine room, which act of the
temperature reaches 155° Fahe

*Springs arc in use_at Nunnery Collicry to zeduce the
shock of the cages landing in the pit bottom. Four spinl
springs atc used to each cage, and at the landing they

picld about two inches, the com ion diminishing by

If as the cage rests, and increasing again to two inches
as the Joad is placed upon thecage. These springs also
decrease the strain at the commencement of the winding.

*¢ Elliots lubricator for hutch axles consists of a layer
of felt within a cap of steel, The felt is said to be capa-
ble of atsorhing sufficient oil 10 Jast for three months.™
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Feature in Mine Prospecting and Develop-
New ment—The Sullivan Diamond Drill
Operated by Electricity.

The increasing employment of clectricity in mining
operations has opened a new field for the diamond pro-
specting drill. This drill has for a number of ?-ca.rs hean
widely used, driven by steam or compressed air, and
sometimes by hand or Delt power, in nearly all the mining
regions of the country. Its use brings to the surface a
solid core of all the rock and mlpcml formatians, shnwnpg
accurately the depth of the mincral deposit, its quality
and lhic{nc.\s. The most recent improvement in lh_xs
Aass of machinery consists in adapting the diamond drill

be run by electricity.
lo'l’hc clcgtric diam):)nd dril manufactgrcd by the
Diamond IProspecting Co., 15 :;md 17 North Clinton
street, Chicago, has heen mentioned in_the scientific
papers in the course of its development. ,The engraving
presented herewith represents the perfected type of this
drill, which has been in practical use for some time.

Onc of the difficulties in the way of the use of the
diamond drill underground, and in’_rough mountainous
tocatitivs, has been 1o get power to the m:xchu.\e,. as the
pature of the surface o% the country may make it imprac-
ticable to et heavy boilers and machinery close to the
mine opening.  Even where this can be don, there still
remains the great difficulty and expense of getting fuel to
the boilers, if the mine opening is logated,.as often hap-
pens, on a mountain top and whete timber is scarce 5 and
a further difficulty arises where compressed air is not used
as motive power, ftom_lhc {act_that the use of steam
underground, besides being unsatisfactory for power and
uncomfortable for the men, is
often a source of great ex-

nse owing 10 damage caused
ﬁ; the action of the exhaust
stcam on the mine timber and *

rock.

The Electric Diamond Drill
avoids all difficulty in these re-
spects, and  will permit core
drilling to be undertaken to ad-
vantage in places where it has
hitherto been ims)mclicable.
The dynamo can be located
near an engine or water wheel
at any distance, and the power
carried easily and inexpensively
to the drill, which canbe on a
mountain top, in a deep shaft,
or in any part of the minc. Any
constant potential clectric cur-
1ent of sufficiently low voltage
for safe use underground and of
sufficient capacity to deliver
three horse power at the dnil
motor, can be used.  The cur.
1ent for running the dsill canbe
tahen from an clectric plant
already installed for tighting,
hoisting or other mining opera-
tions ; or if no clectric plant is
in use for such work, a smali
dynamo and water wheel or
engine can be put in purposcly
for the drill at slight expense,

The device for feading the
drill bit forward in this machine
isa combination of the ordina

ear-feed, with a friction clutc
mtervening, which not only
avoids danger ta the diamonds,
bt also results in the niost
cficicntand cconomicaldrilling.
Al pants of the wmachine, including motor, drill, punp
and hoisting drum are conveniently arrmnged on a single
frame, which can be mounted on trucks for moving ahout
the wine.  Switches, resistance box, cte., are provided
{or safcry and convenicnee.

The Sullivan Electric Diamond Drill is the first and !

only electric diamond drill that has been put into practical
operation 3 and that it has heen successful in the new
field is demonstrated by the following letter, which will
be interesting 10 managers of mining companies who are
now considering the advisability of introducing an clectric
power plant :—
Fren. G, Buikney,
Gen'l Manager, Aspen, Colo.
J. G Wurkier,
I'sesident, G4 Wall St., New York.
THE ASPEN MINING AND SMEI.TING CO.
AspeN, Coro., March 2ad, tSat.
Tur Inavtosn ProsrectinG Co.,
17 N, Clinton Street, Chicago, 1.

Gertlemen :—~We have been using for several months
one ype **R™ Sullivan Diamond Drill, the fitst anc
manufactured, (at the request of the writer) and find that
it docs satifactorily all the work requited of it
“he drill is operated Uy a three-horse power Thomson-
Houvi.in Eleciric Motor, and is used for pro:yccﬁng the
<ty tock adjoining old drifts, levels and sfopes, so
that cunsiderably more time is lost in moving the drill
from place to place and setting it up within the confined
limizs of mine workings, than would be the case were we
opcrating upon the surface.  'We use two bits giving us
cither a 15-16 inch corc, or I and 15-16 inch core as we
may desire.

J

The rack penetrated consists of rather hard limestone,
containing in places bands of very tough siliccous rock,
while at other points it is badly shattered and intersected
with clay scams,  The progress made varies from 6 to 28
feet per shift of 8 hours 5 15 feet per shift, including all
time lost in moving, setting up and drawing cores, heing
the average.  We aresending in holes at every angle with
the borizon but seldom penctrate to adepth greater than
100 feet, .

During the month of February last ou. ! lling work
was conducted intermittently, the total a ant drilled
being §77.5 feet, progress being made at the  «e of 1.66
feet per hour, loss in carbon amounting to 1 and 41-64
carats, and the exact cost including all eapenses being 68
cents per foot 3 of course, much more time is taken up in
moving and setting the drill, and in drawing cores, than
in actual baring operations.

Ulton two accasions we have found rock so badly shat-
tered and intersected with large clay seams and **vags®
that the drill could not be operated 10 advantage, but
under all ordinary conditions we are eaabled to penctrate
the ruck, the only difficulty being that the core comes out
in very small fragments and is sometimes difficult to save,
With the 15-16inch bit, core fragments saty from two to
fourteen incles in length.  With a larger bit much longer
fragments are obtainable,

We feel entirely satisfied with the information gained
by the use of the machine, which has more than paid its
cost, while some discovery of ore has made the under.
taking profitable,

Yours very truly,
FreD. G. BUuLkLiy, Genecal Manager,

The Aspen Mining & Smelting Co.

*  Fireless Locomotives for Mines.—C. Rolland has
' constructed a fireless locomative for use in the collieries
of Mons, Belgium. It is provided with a tank holding
19 cubic feet of water heated 1o 205° C.; that is to say,
at an absolute tension of 16 atmospheres.  The heating is
effected by means of steam jets in a boiler at the surface~
‘This suffices for an ordinary run of 134 to 2 miles, By
the cimployinénf of this supesheated water, a considerable

-— e

comparatively small space, amd this heat gradually eva-
| porates the water renquired for driving the engine. The
! reservoir has a capacity of 19,43 cubic feet, the locomo-
! tive works with 6 harse power at 2 speed of 632 fect per
sceond.  Thus, working day znd uight, one locomotive
takes the place of 12 te 18 horses, and also rendersa
number of workmen unneccessary, According to an esti-
mate for 2 mine 600 yards in depth, with a haalage dis-
tance 6oo yards in leagths the cost of haulage with the
fircless locomotive is 4196 annually, whilst that with
horses is £440.  Thus there is an anaual saving of £224,
Besides the direct cconomy, there are other advantages
accruing from the use of the fircless locomotive in col-
lictick. These arc: (1) absolute safety from the dangers
and discomforts of firc and smoke: (2) prescrvation
of the mine in hygienic condition on account
of the absence of horses and  their stables; (3)
absence of all the incidental expenses  associated
with horse haulage; and (4) low consumption of
of sieam, and good ventilation caused by the novement
of the air currenl crcated by thelocomotive,  Thelightest
type of Yocomotive 1uilt at the Hohcnzollern works for
l;ns usc is 9,920 lbs. The author’s locomotive only
weighs 6,610 Ita.  For a track with a gauge of 23.62
inches, the breacth of the engine is 32°29 i , and its

JSE——
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amount of work may be stored in the form of heatina -

length 9 feet go inches. An automatic steam pressure
regulator is provided, and also means whereby the driver
can control the working. In conclusion, the author pro-
ceeds to caleulate the efficiency of the engine,

A Smoke-Consuming Appliance..—Amonyg the more
recent appliances for the mitigation of the smoke-nuisance
is one recently invented and now being brosght into the
market by Mr. John Payne, manager of the tinm of George
Wright & Co., Rotherham, Eng., ironfounders. The
appliance consists of a simple arrangement on cach side of
the furnace which reduces the space for the consumption
of fuel, and forms a channel along which air passes into a
hollow bridge, where it is discharged in a heated condi.
tion. This heated air, intermixed with the stmoke and

s as it leaves the furnace, converts it more or less
1nto a tlame, thereby increasing the heat-power acting on
the boiler producing steam.  The inventor claims that
fuel to the extent of 20 per cent. is saved, that there is a
thorough consumption of smoke, and that the appliance
has the advantages of inexpensive fixing, which may be
adapted to existing boilers, whilst no special skill is
required on the part of the men employed in firing.  The
appliance has been patented, and nirc:uly considerable
orders have been received by the firm for its manufacture,
The firm are exhibiting it in actual use at their works,

Coal-Washer.

M. Max Evrardt describes a modification of the
audinary piston er hydraulic jigger having an arrangement

for scraping the surface and removing the top of the
washed layer of matenial under
treatment. A rectangular sieve
to by 3%4 feet is fixed on a
pyramidal hutch, and has a
plunger-box on one side, and a
continuous, adjustable discharge
oi)cning on the other. The

unger is circular and smalles
1n area than the sieve. It is
worked by an adjustable ec-
centric. A scraper-frame re-
ceives a  slow forward and
quick return motion by means
of a counterweighted lever
and cam. The frame is
larger than the sieve, and is
connected with the slide which
closes the feed-hopper, so that
the fresh material is fed at the
beginning of the stroke.  The
length of stroke is 20 inches,
and the teeth on the forward
stroke drag the finer parts of
the material forward, and dis-
turh the material six times dur-
ing its travel along the 10 foot
sieve. Thesuspension rods are
arranged so that the scrapers
are lifted clear of the material
dusing the return stroke, unless
very disty material is being
treated.

The dist from the hutch is
discharged at intervals through
pipes in the bottom. When
unclassified coal is treated, the
washed material is subjected to
a final screening, giving lump
coal and slack with 10 percent.
of ash. The fine coal, taked off
Ly the 1ast and decpest teeth of
the scraper, is pushed over a
dmining-apron into wagonz.

These machines are worked at 43 to 45 strokes per
minute with the expenditure of 4 to 6 horse-power per
doubl: machine, and average 135 tons per hour.  This

Jaut has been or is being adopted at six collicrics in
‘rance, four in Belgium, and three in Spain,

The Biggest Stationary Engine in the World.—
At the Fricdensville Zine Mincs, six miles south of Allen-
town, Pa., there is in operation the largest stationary
engine in the world. During the past few months it has
pumped dry, by under-ground drainage, neasly every ore
pit, spring and small stream within a radius of five miles.
The engine is known as the *“ President.” is of 5000
hotse-power, and is run by 16 boilers. At cach revolution
of its ponderous wheels a small stream is thown out, the
number of gallons raised every minute being 17,500, The
driving whecls are 35 feet in diameter and weigh 40 tons
cach. The sweeptod is 40 feet long.  The cylinder is
110 inches in diameter, while the piston.rod iy 18 inches
in diameter and makes a 10.foot stroke.  The engine has
a hallast box eapable of holding 60 tons, and to feed the
hoilers 28 tons of coal are requited daily.  On the engine
is the Jargest nut in the wm](‘. It i< hexagonal in shape,
and weighs 1,600 pounds. To tighten or loosen this nut
20 men are requited, while the wrench that fits it is 20
fect long  From the cnd of the walking beam of the
engine to the bottom of the shaft the distance is 5300 fcet.
The masonry on which the engine rests is 108 feet dm
some of the foundation stones weighing five tons.
cngine operates four pumps, theee of which are 30 inches
in diamcter, and the fourth 22 inches.

¥ Bulletin de Ia Socicte del'industrie Minerale, wol. fii. p. 317,
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Serve's Patent Ribbed Boiler Tubes,

Below aze appended the results of tests made at Eliza-
bethport, N.J., of Serve’s ribbed loiler tubes, with
comparisons with the ordinary plain type.  These show
that there is a decided cconomy in their use as far as
stationary boilers are concerned.” A very significant fact
noticeable in the data is that the temperature of the
chimney is very much reduced. With natural draft the
average temperature of the chimney gases where plain
tubes were used was about 682°; on the other hand,
when the ribbed tubes were employed, this temperature
was reduced to 396° on one day’s test, and 492° on
another.  In the finst of these two days the natural draft
was for some reason or other less than usual, and there-
fore the passage of the ymses was slower, and that
probably accounts for the duscrepancy of nearly 100°
which is found in the figures for the two days. When a
draft of one-half inch of water was used, the average tem-
perature of the smoke box gases for two days’ run with

plain tubes was about 830 lalr., and with the ribbed

tubes the temperature averaged about 454" With a
forced draft of 76 in. water the temperature of these gases
when plain tubes were employed rose to an average of
956°, whereas, with the ribbed tubes and the same forced
draft the average temperature of these gases was but
about 511°% It will thus e seen that there was a decided
saving by the ribbed tubes when a moderately forced
draft was employed.  There seems to be no good reason
why a similar economy, differing only in degree, should
not be obtained with the more severe forced draft common
in locomotive service, .

The records of fuel economy show the ribbed tuben
the same favorable light. The pounds of water evapor-
porated per pound of coal with natural deaft and plain
tubes averaged 5.0734 lbs., whereas, with r’l.l)bcd tubes
under the same conditions it was7°37 bs.  With a forced
draft of 34 in. of water and plain tubes it was §°99 lbs,,
and with ribbed tubes 7°55 Ibs., and when the forced
draft was increased to 74 in. of water the average for
plain tubes was’4-68 Ibs., and 6°75 1bs. for ribbed tubs,
the average economy of all the tests being about 30 per
cent. in favour of the Serve ribbed tubes.

).

- ] o . - . & . . = b Y .
N £3 5. | &8 2 |BSE [8F |=% | B |45 5% |8% |3 g 5
< g E%y £5 =32 S |4E€2.138 g, | 9° | Eg 28 | 58¢ |Eg . " g
g.] ©T. 2.2 23 T g l|las_ d|u” GEE | 8% |88 ‘|25 | 5.5 |SES b g &
24 E5 | FrEe| EE | E 82 [43EE|%3 |FoE| 99 |28 (SEE|BEE|CEg £ | g
S I SE£%§ &= holt ™ w2 lLEsd| & SEw | w8 B2, |g & |% 3 %Bé g 8 2
il £z 5 == o e o.82 oc=g¢c|l 83 S0 o3 = © oo O o= . o = ©
s | # 52 | &2 | 28 | 85 |92fz|2Z |gzu| 28 |2SE |23 a8 [g0eE| = g |2
g | S.yp | 5% | E5E | BT [EEE5|Eis|5ES| Sg |Ee| GRS | B3 BgE: Z
Q a 2c= = L= 2 L 3 &w g:ﬁ L28s | 2= | o8| gac | Zad [gEER é
- Clear day, ve o
al € % 679.03 | 191.03 4230 855 194 676 495 | 6.28 |12.05 |0 br’;’a;" 29.91] 42
g 7 P 683 13 189 54 4475 861 210% | 119 91% | 9.03 665 §.20 6.73 | 11.87 |Clear day, still. | 29.98| 42
] 8 i Soo 6 186 72 8325 | 1388 230 | o1 | 1434 | 9.37 | n62% | 5.997| 7.16 | 20.17 Ccllcf;r d\ae);y 30.23 48:
é 9 S 856.4 186.60 8380 1400 25937 | 10734 | 1524 | 9.84 | 11544 | 5.985| 7.26 | 20.61 light l’)tccz_e. 30.46 51‘
ol id = sh ! 99 187 30 8360 | 1777 268 143 155 v.99 | 1493 4.76 | 5.66 | 26.67 RI:;:;, 33;3331 30.53 44.
1t % 922.73 ! 186.75 l 8190 1780 3604 | 173 19634 | 10.13 | 1425 4.60 5.74 | 25.44 wct,:mhesd’amp. 30.17] 53
(15] Lless | 395.6 198,11 5025 745% 266 | 183 8% | 9-3 493% | 6.74 |10.10 | 8.8 Fair. 29.78 73:
_f16 % 492 45 194.27 5250 65534 164 75% 88% | 11.01 s05% |' 8.01 | 10.38 9.02 Fair. 29.98 60°
g 17 % 468.78 186.3 10830 1487 325% | wrxg | 183 | .25 | 1196 y.28 | 9.at | a1. Clear. 30.09 62.
2 18 % 438 .22 191.77 11050 139434 2993/ | 144 1553 | 10.08 | 11083 | 7.92 9.96 | 19.80 Clear. 29.83 59°
54 20 % 302. 179.1 12180 18083¢ 3754 | 1723 | 2024 | 10.34 | 14474 | 6.73 8.4t | 25.84 Clear. 30.15 63°
g 21 % 519 68 181 12200 1800 350 123 | 22634 { 11.60 | 1464 6.77 8.33 | 26.14 Cloudy. 30.36| 353 ~
g ¢
23 3¢ 74273 | 183 21 23935 | 18793 | 339 11334 | 224% | 11.037 | 155424 | 7.43 | 8.33 | 37.57 Clefr- 29.56 7o°
\25 L% 678.33 170. 14000 2144 % 3423{ | 1603 | 182 v.93 | 18153 | 6.52 7.1 | 32.41 Fair. 20.58! 52
THE RESULT CONDENSED.
Pounds of coal consumed £ o g - g‘e’gngf:’f Average Pounds of &g;'::]:&{
per 100 poundsof water | g g . nE 2 2 2 g - o eé temperature | coal used 1n porated
evaporated. 'ase | T 222 g |s32 ot 4 LEvapaiated | o ced water. | both tests. Ib.ceal
‘8. 32 382 2 !8w% 828 DURATION OF  |in both tests perlb.ceal
T - R 522 g |E22| Zi3 TRIALS. | 135 lag] 32 |22
= =5,34] 8 g5 g08 > |23% aglEdl. g £512
- -5.5‘ |89 58| S2E | g |F85| A& §5122) 92 zg g8l 2% |82
a =2 ! 2 5 3 = v IR = R = = S = I 2
< - i — 172 fd
‘ ‘ ! Two 8-hr. tests with natural
Natural Draft 3 [ i ! draft, 3 in. water...... 8705|10275|190.28196. 10}1716]1401 | 5.08{7 35
19.72,13 65 30 83%! 18.037%Natural Draft 3§] 18.03%! 57.54% . si;go l?s.ba' Ts:io %h;; tgstsww:xh forced 16705|21880)186. 66(189..0312788]2881 .5 | 5,98 7.60
! or Plain Tu raft, 34 in. water...... . - . . .
Forced Draft 34 | ‘Two 8-hr. tests with forced
16.7 }13.21 21.087%! 30.97%|Forced Draft %|30.97%} 32.68% . xgml}l)s.m odmg,h% in. walcl:fed 16650]24380!187.02{180.05/3557|3608.75] 4.68 [6.75
or Ril 'y ne 8-hr. test with forc
Forced Draft 7 s ! 0/! 6.46%[Fotced Draft 54| 46.463 Increase. draft, 19 in. waler . o 13935 183.21 1879.5 7-41
21.37.14 30 745, 46.46 1 Forced Draft 341 46.467! 46.83% 65.5% Onc 8-hr. test with for
’ : ! ° draft, 1% in. water..... 14000 170. 2144.5 6.52

Each day’s trial lasted 8 hours.  32.35 tbs. of wood and 150 Ibs. of coal were used to kindle the fire and to raise steam to 70 lbs, pressure, after which the trial immcdialgl)l'
commenced.  Steam was kept at 70 Ihs, pressure and the water level at 7 inches in the flnss as nearly as possible, and both were at these points at the end of the trial.  In trial
d

of 25th alone steam was hept at 100 s, pressure in order to
the ])lain tubes afier the 6 days was 2 Ibs.  That scraped

the

The quantitics and results are taken as they are marked on
with 36 inch furnace, 24 in. high and with 63 tubes 234 in.

obtain the high draft and
from the

s steam. The water level was also about 3 inches in the glass, The o0t scraped out of
Serve tubes after the 6 days’ trial was 3 1bs.  The last 3 days® trial was with x%bbcd tubes alone, to detennine
imit of cfficiency in comparison with the plain tubes, which was reached with the latter at 34 inch draft pressure. . . . .
the daily logs without any calculated reductions.  The boiler was a usual upright tubular of 42 inches diameter

O. D. x 6fectlong. 7 square feet grate surface. 287 square feet firc surface.

e

A Progressive Company. —The Jefirey Manufactur-
ing Company, whosc success in the manufacture of mining
machinery has been so remarkable, has opened an office
and salesroom at 48 S. Canal Street, Chicago, where they
will keep on hand a large stock of sprocket wheels, and a
full line of roller and detachable chain belting, and all
their spe. ial appliances for the rapid handling of materials
cither in package or bulh.  Their specialties include all
kinds of comveyors and clevators for handling coal, ores,
grain, stone, coal pilers and mailroad coaling stations.
Their detachalde chain belt will fit any standard make of
wheels,  The Jeflrey drill and coal mining machines
operated cither by clectricity or compressed air, are_pro-
nounced 1y mining engincers to be the best machines
yet devised for the purpase. The shops from small be-

innings now cover tive acres and owing to the rapid
ancrease of their Lusiness, they have recently purchased
three acres adjuining their works, on which, during the
coming summer they will crect additional shops.  Mr.

-

John H Gregg, who has a wide experiencein their
ipccxég line, 15 the engincer in chogge of the Chicago
ranch.

The Profits of the Bessemer Process.—Sir Henry
Bessemer himsclf is authority for the following rematk.
able statement of the profits of the stecl process which
bears his name.  2lc says :—** Some idea may be formed
of its importance as a manufacture, when I state the
simple fact that on the expiration of the fousteen years
term of partnership of onr Shefficld firm, the works,
which had been greatly incrcased from time to time
entircly out of revenuc, were sold by private contract for
exactly twenty-four times the amount of the whole sub.
scribed capital of the firm, notwithstanding that we had
divided in profits during the partnership a sum cqual to
fifty-seven times the gross capital ; so that by the mere
commercial worling of the process, apart from the patent,
cach of the five partners retired after fourteen years from

the Shefficld works with cighty-one times the amount of
his subscribed capital, or an average of nearly cent per
cent. every two months—a result probably unprecedented
in the annals of commerce.” .

Cage-Props.— Mr. E. B, Clarke, {Proceedings of the
Federated Institution of Mining Engincers, vol. i, pp
209-211), describes the Strauss system of colliery cage:

rops which has been in use for over three years 1
Bclgium. Duringa trial of two months, 78 coges ¢t
hour were drawn, and this number was increased to
per hour after the adoption of these props.  This is cqual
to from 1,000 to 1,100 tons per day with two deck cages
The prop is pivoted to a link, and rests on a steel Llock.
The link is hung on a fixed pivot and is drawn back ly2
lever, 5o as to withdraw_the pm{) when it is desired to
lower the cage.  The withdrawal can be g‘ctformcd with
the whole weight of the cage resting on the prop. The
ascending cage knocks the prop up as it passes, and then
falls back on it.
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Iron and Steel.

Montreal, May 26, 1891.—During the past month the
Scotch pig iron market has fluctuated to a considerable
degree, and especially during the past two weeks has been
in a very excited state. The comparatively small quantity
in public yards enables speculatars to contral the market
much better than they have hitherto been able to do, and
the excitement in the present instance is due to a squeeze
on the **bears.”  Almost all the warrants for immediate
delivery are in the hands of London speculators, and they
have taken advantage of their position, and forced buyers
to cover themsclves at very high prices.  Warrants,
which 2 month ago were selling at about 45/-, have gone
as high as 54/3, but the last reports show that a drop has
again taken place, the market closing on 25th inst., at
about §2f6. That the advance in the price of Scotch
warrants is entircly speculative may be seen by comparing
them with Middlesbro®' and Hematite irons, which have
hardly advanced at all during the past few weeks.  This
movement of the market has injured legitimate trade ve
mwch, as ordinary buyers are simply holding off untl
prices come down to their normal figures. It 1s expected
that the next week or two will see a return to the figures
that were current a few weeks ago.

Makers’ brands have not changed to any extent, and a
steady business has been done, especially on the Continent
of Europe. On this side of the Atlantic, however, the
demand has been very small and the quantity of iron that
has arrived by the first steamers cannot compare with
what used to be shipped when buyers in Canada were
testricted almost altogether to Scotch iron.  The amount
of iron in yard or on dock here is limited, and prices have
been about as follows:  ** Summerlee” $21.50, with
common brands such as * Carnbrae " and * Eglinton > at
$1 to $1.50 less.

American brands have not fluctuated in price toany ea-
tent, and Western founders are in the meantime supplying
their wants from that source. There is no doubt, how-
ever, that prices are abnormally low, and a considerable
advance is expected at a very short date. There is no
profit at the prices that are now being quoted, and some
of the Northern furnaces will be blown out rather than
continue to sell at present figures.

Finished iron continues low in pricc and ordinary bars
are selling as before at $2 to $2.15 according to quality.
tloop iron and band iron arc also extremely low.

The feature of the local market during the past month
has been the extraordinarily low prices of cut nails. We
understand this is due to the breaking up of the Associa.
tion which formerly existed among nail manufacturers.
Nails have been sold down as low as $2 per keg, although
the ordinary price is about $2.10. It must be obvious
that this cannot last long, and it will be better for all con-
cerned if some arrangement was come to to prevent such
cutting in future,

Tin plates for immediate delivery are still high in price,
but for July and August shipment from England consider-
ably lower figures are now asked. It 1s understood,
however, that several of the tin plate works will close
down after their contracts for American shipment are
finished in June. They have becn running up to their
fullest capacity for the past year at exceptivnally high
prices, and they fecl that they can take a rest rather than
manufacture at the low prices which will now be current.

Canada plates are held in Montresl at $3 per hox, and
it is hardly likely that any will be shipped from England
llncl’m'c August, when prices will doubtless be somewhat
ower. :

Business in the other departments of the metal trade
continues quict without very much variation in prices.

London, May 12, 1891.—Therc is not much change
tu note in the general situation, but it appears to bea fact
that the upward course of Scotch warrants has to some
extent stimulated legitimate buying, and hasalso rendered
producers rather firmer in their views. This steadicr
tendency has been confirmed and emphasised, also, by
the considerable decrease in Cléveland stocks, and the
continued withdrawals from Connal’s stores at Glasgow.
The squeczing of the ““bears” has gone on very steadily,
and on their covering purchases the operators of that ilk
have had to pay pretty smastly.  The London ring have
the heys of the situation, and have *“let out ” warrants at
their own prices. It is asserted that the squeeze
will not bic over for some time to come—indeed, we
have communications from cnthusiastic **bulls” pre-
dicting much higher figures than those which have yet
been reached. is thay or may not be corrcet, but in
any case it is obvious that the whole thing is a picce of
narket manipulation which has but a stight relation to
the actual state of the trade. Yet it has to be remembered
that these fluctuations do affect legitimate transactions,
and that the effect, so far, has been to give some stimulus
1o purchasing.  There is rather more being done in many
branches, hut work is being much hindered in most places
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Pig iron is

by the effects of the influenza epidemic,
rather steadier all around, owing to buying by consumers,
who are believed to be quite bare of stocks, and the better
indications afforded by the Cleveland returns for April.
Smelters are holding out for ts. or 2s. more per ton, and

in most cases are obtaining the advance. In the London
warrant market there have been considerable }mrchases
by the bears, many of the Glasgow operators having to
come here to sccure warrants for covering their bear sales.
It is understood that one of the largest oversold accounts
has been dealt with * by arrangement;” but in other
cases it is believed that fuller prices will have to be paid.

Scotch Pig Iron Warrant Market.—Following is
our usual statistical table :—

Scotland.
189t. 18go, 1889, 1888, 1887,
Price of Scoteh warrants,
. May so.oiiiieeniee 48/51 4sl2 aals 381Y @l
Furnaces in blast in Scotland,
May S.ecee eos sosness 87 76 7] 8t
Quantity of iron in public
L SIOFES.. eoimuaesrasensars §11820 779283 1029948 977112 869007
Shipments of Scotch pig iron
for week ending May a. 6379 9808 gs6a 8182 6649

Do, since beginning of year.. 77036 150469 141790 132428 337559
Middlesbro® iton_imported at

Grangemouth, week end-

g May 2e.eeeesseesses  B346 2440 8340 6380 7336
Deo. since beginning of year.. 125016 44929 131740 12210t 137108

Cleveland.

Price of Middlesbro® No. 3

warrants on M’ayﬁ*"'" 909 ¥ 39l 31/~ 3l
Fumaces in blast in Middles.

bro' districte. oseseecose 9t 108 103 96 92
Quantity of iron in public

I L R .. 118916 129582 240988 310581 335925
Shipments of pig iron from

Middlesbro” for week end.

ing May a...... vessases 20100 1 25924 21484 17166

Do, since beginning of year.. 271536 230827 339232 316385 267759

West Cumberland and Nerth Lancashire.
Price of hematite M/Nos,

WATTANLS. . c0oeevseccsees  49/6 S4l4¥  49l-  42l3 42l
Furnacesin blastin W, Cum.

berland and N. Lanca.

shirea cooseiieaaiennaee. 39 47 4 <0 N
Quantity of iron public

F o 160127 331299 422307 436882 31810

Shipment of hematiteiron for
week ending May 2..... 8295 14826 3166 8asy 11969
Do. since beginning of year.. 175025 1939044 1£3463 356251 395337
* Connal's & N. E. Rly, Co's.
¢ Workington, Maryport, and Barrow,

New York, May 26th, 1891,—Business is in a stag-
nant condition in the iron market owing to the strike of
the foundrymen and house-smiths. No transactions of
any importance have transpired, and the whole portion of
the trade of which New York is the centre, is at a stand.
still, There is some prospect however that this state of
affairs will not last very long, as the strikers begin toshow
signs of weakening. The lumber boycott, which hasbeen
a strong help to the house-smiths, is already broken,
while amony the foundrymen, the moulders who went out
merely in sympathy, have about made up their minds to
return to work. The pig iron market is very quiet, but
is also very steady.  Prices have shown no signs of weak-
ness since the beginning of the labor troubles here, the
only effect having been deferred deliveries.  In the case
of Southern irons even, there has been a marked stiffen-
ing in prices, and it is now impossible to secure any
standard brand of No. 1 X iron for less than $17.50.
This firmness is due to the increascd demand for this class
of iron in the West, and the great reduction of stocks at
Southern furnaces.  Indeed there is said to be scarcely
any banked there at the present time.  We quote prices
as follows: Northern, No. 1 X, $17.50 @ $18; No. 2
X, $16.50 @ $17; Southern, No, 1 X, $17.50 @ $18;
No. 2 X, $16.50 @ $17. Thc volume of business in
spicgeleisen and ferro-manganese has been very small,
and many dealers report noinquiries. The situation in
the ferro-manganese market abroad continues unchanged,
and prices here remain at the same lezel. We quote:
Spicgeleisen, 20%, $27.50 @ $28.50; ferro-manganese,

% $64 @ $65. Some sales have been made at the
latter figure. :

Cleveland, O., May 23, 189r. —The reserve stocks
of iron in this vicinity have been thoroughly cleancd up
and there is an immediate want of available pig metal for
conversion into ‘mill and foundry iron necessary for build.
ing operations alrcady under way, and some of the fur-
naccmen_ knowing that the cutling off of any manufac-
tured asticle carries with it a shrinkage in demand, hore
to further stimulate the present demand for pig iron by
resuming production, when feasible, even though there
may bic an actual loss in first transactions, trusting to sub-
sequent business to *‘even up.” It must be said, how-
cver, that this it pression is {;y no means general in the
market, and that there arc a majority of producers who
say that tha' will certainly -emain out of blast until iron
can be sold at a profit, nc: matter how long they have to
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wait for it.  Manufactured iron, which a few wecks ago
experienced a slump, is up again, bar iron sclling at
about $1.65. Sales were reported not long ago at $1.55
at the mill, so that the later price is a decided improve-
ment. Sheet iron, which sold as low as $2.70 for No. 24,
is also selling more firmly, and there is considerable de-
mand for channels and other forms of combination iron
for building purposes and structural work generally.  The
strike of the ore handlers continues, and there is_little
prospect of its early settlement.  The dock companies, in
self-defense, cannot pay more here than is paid at adjacent
and competing harbors for the same class of work, and as-
the difference between employcees and employers is about
30 per cent., it will be scen that the prospect of an agree
ment is very slim,

Copper.—The American copper market has been
weakening off, and it is understood that recent sales of
Lake copper have been made at 12)c., and bids for
further quantitics solicited at lower prices.  There
seens to be no doubt that the large lake companies, as
well as the smaller mines, are very anxious to make sales,
and 2 knowledge of this fact has influenced the market,
with the result that lower prices had to be accepted. No
large transactions have as yet taken place at the lower
figures, buyers ap;l))ecaring to be under the impression that
lower prices will be accepted later on, and consequently
holding off as much as passible. Other kinds of copper
have declined in sympathy, Arizona bars being more
freely offered, and Arizona ingots being now obtainable
below 12%4¢c. In the London market there has been
some advance lately, owing to speculative buying, but the
movement was limited to G. M. B. copper. Prices
reached £52 12s. 6d. spot, and £53 7s. 6d. futures, bu
have eased off again to about £52 spot, and £52 108,
for futures. Statistics to hand show a decrease of 3,000
tons for the first half of May, which dccline is chiefly due
to the withdrawal from warehouse of large quantities of
furnace material. 'We quote : English Tough, £354 10s. ;
Best Selected, £5610s.; Strong Sheets, £59 10s.3. India
Sheets, £57 10s.; Yellow Metal sheets, 524d.

Lead.—Quite an advance was experienced in New
York last week, a sudden demand having sprung up, and
4.35¢. has been bid for large quantities, and even 4.40c.
for futures. Consumers seem to be badly stocked, and
should the trade show any new signs of activity through-
out the country, higher prices may rule for some little
time. Smelters are offering but limited quantities,
and as far as known, large stocks are not in ex-
istence anywhere, The London market is somewhat
wceaker, and late quotations are: English, £12 10s.3
Spanish, £12 10s.

The American Iron and Steel Trade,—The annual
statistical report of the American Iron and Steel Associa-
tion for 1890, just issued by Mr. James Swank, containsa
great deal of most valuable information. The growth of
some of the leading products is set forth in the following
table. The tons are of 2,000 1bs., and the kegs of nails
are 100 lbs. each:—

Net Tons of 2,000 ls. (except Nails).

— 1887. 1888, 1889. 2390,
Pig iron, including

spiegel. .. ...l v-a] 70387,206 | 7,268,507 | 8,516,079 | 10,507,028
Spicgeleisen....o..e0. 37.598 54,769 85,823 149,162
HBessemer-steel ingots..| 3,288,357 | 2,812,500 | 3,282,829 | 4,131,538
Bessemer-steelrails.....| 2,354,732 | 3,552,632 | 1,693,264 | 2,001,978
Open-hearth steel in.

-3 1 WP wsel 360,737 ) 352,036 | 419,488 $74,820
Open.hearth steel mails] 19,203 5,262 3,346 4,018
Crucible-steel ingots...| 84,422 78,713 ,969 79:716
Rollediron,exceptrails} 2,565,438 | 3,397,402 13,576,327 | 2,804.829
Rolled steel, ‘¢ 902,186 | 1,201,885 | 1,384.,3 1,829,347
Ironrails..ooaeas... 23,063 14,352 10,258 25,548
Pig, scrap, and ore

blooms . . . .. - 43 9875 ] 36260 30,783
Kegs of iron cut nail<.] 3,419.578 | 2.170,107 11,778,082 | 1,806,130
Kege of steel cut nails ] 3,489,292 | 4:323.484 | 4,032,677 | 3,834,816
Keg. of wire nails......] ,250,000 | 2,500,000 | 2,435,000 | 3,335,03%
Iron and steel wire

Serresaseencos eoee] ceesns 13,34t | 407,513 11,98

The production of pig iron reduced to tons of 2,240 1bs
is 9,202,703, which is un increase of 21 per cent. over the
total for 1889, and 41 per cent. more than in 1888, The
production of Bessemer-steel ingots last year was very
wuch the largest in the history of the American stecl
trade, being 3,688,871 gross tons of 2,240 1bs., or nearly
26 per cent. greater than the total for 188g9. The output
of Bessemer steel rails last year was 1,867,837 gross tonsy,
which was an inctcase of 23 per cent. over 1889, The
American uction of open-hearth steel is still very far
below the English, although it amounted to 513,232 gross
tons, which was 37 per cent. over the total for 1889, It
is of interest to note, in connection with Southern develop-
ments, that of basic steel there were produced 62,173 net.
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tons, almost wholly by the open-hearth process. The
production of crucible steel is set down at 79,716 net tons,
or 71,175 gross tons, a decrease of about 6 per cent. as
compared with the total for 1889.

3 ®

Phosphorus in Iron and Steel, —It isgencrally known
that prosphorus is very objectionable in iron and steel, as
it makes the iron cold short and the steel brittte.  Now,
in the maruf~cture of iron by the puddling process, the
phosphorus is climinated by Zignation 1o a large degree,
so that iron may be puddled even though it cuntain from
%{ to 2 pur cent. of phosthotus. But when M. Henry

Sessemer invented his process for making steel, he found
that he could not eliminate the phosphorus because he
made the steel in a liquid state, and a liguid canmnot be
liquated under such conditions, therefore he required iron
ores for his process that would not leave more than one-
tenth of one pes cent. of phosphorus in the resulting steel,
and this demand ade the Bessemer iron ores of a high-
priced class.

A few days since a gentleman came into my office, and
said that he had 2 mountain of the best and purest iron
ore in Texas, ever known, and showed me a statement
that charcoal pig metal could be made at that point from
this ore at a cost of $10perton. He said that the analysis
showed that it was very low in phosphorus. I replied
that T was sorry to hear that the phosphorus was so low,
for the iron in his ton of pig metal was onl{ worth three-
quarters of a cent a pound, while the phosphorus that was
in it was worth 10 cents per pound, more than 13 timesas
much as the iron. And, although he was pretty well
posted in gencral, he was astonished to hear that we are
now ina quiet way making about *1,000 tons of steel per
week ; this steel contains 67 1bs, of phosphorus in cach
ton, which is 67,000 1bs. I then oxidize this phosphorus
to P, O, by adding the following amount of oxygen,
86,128 11s.5 thus producing phosphoric acid, 153,128 Ibs.
We then add fresh lime, 612,512 1bs.; which givesus
phosphate of lime, 765,640 lbs.  We then grind this phos-
phate and bag it and scllitas mlorlcasghosphatc;the
price is one cent per pound by the bag, $18 per ton in less
than car loads, and $15 per ton in 100 ton lots. The
sales will average about $16 per tonat the works. Now,
765,640 1bs. at $16, gives us $6,124.12 per week for the
phosphate that we make in eatracting the phosphorus out
of 1,000 tons of metal.

This phosphate is a new chemical compound, never
known until I produced it by the practice of the basic

rocess. It proves 1o be the quickest and finest plant
ood ever used, and is now in great demand for fertilizing
the orange groves of Florida. It makes the oranges to
ripen quicker, and makes them heavier with luscious
juices than ever known before. It is also in demand by
the grape growers, for they have found that the stinking
phosphates, when used on grape vines, give the grapes a
flavor not their own, and as the odorless phosphate which

| duce a demand for pig iron.

I produce from the steel is as odorless as wood ashes and
as healthy as a sunbeam, they use it on grape vines so as
to secure & more delicate flavor in the grape. Tt is also
now being used largely by the truck gardeners as a fertis
lizer for vegetables %r table use.  And people are now
beginning to inquire, “are we not carrying bacteria to
our tables, and thus swallowing disease gefus with our
food, when we eat vegetables fertilized with decaying
matter.”

I gave my Texas expert this and more than this, and he
has gone hack to Tesas to hunt for a phosphoritic iron
mine, so that, in dull times like these, he can make a
handsome profit by giving the steel at cost, and selling
the phosphate for a compensation, together with the satis-
faction that he is making the richest, the cheapest and the
finest plant food ever known, and warranted }rcc from the
deadly bacteria thatare so often carried from theslanghter-
house to the farm, and then to the graveyard. —Jacob
Reese in Zron Trade Revieio.
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The Outlook for the Iron and Steel Trade.

American Manufacsurer,

The ontlook for the iron and steel trade for the near
future is by no means a cheerless one.  But that the trade
should be better and the outlook more promising, will be
generally conceded.  An analysis of the conditions as they
exist and the canses which have brought these about will
not he out of place.

At the time of the beginning of the strike in the Con.
nellsville coke region carly in February last, and the
voluntary shut down of the furnaces in the Mahoning and
Shenango valleys, which had taken place in January, it
was confidently expected and predicted in the trade that
if the strike mentioned proved of long duration, an im-.
provement in l:n'ces wauld take place owing to the scarcity
of pig iron, which would result from the shutting down of
so many furnaces. Iut this has not taken place. Of the
furnaces in blast in Western Pennsylvania and the Mahon-
ing Valley of Ohio on January 1st, excluding one stack
sunning on spicgel, the weekly production was 50,301
tons; 1n the same territory, Iebruary 1st, 36,575 tons;
March 1st, 28,897 tons; and on April 1st it had diminish-
ed to 25,187 tons.  From these figures it will be scen
that fo: the past three months the production of pig iron
in this district_has been steadily and rapidly decreasing
until to-day it is barely fifty per cent. of what it was at
the beginning of the year, yet there has not been a great
reduction of stocks, only about 50 per cent.; prices are
lovwrer and there is less activity in the teade, and that oo
at a time when in the natural course of things there should
be a good demand for pig iron for manufacture into
structural material and supplies.

Noting these facts the question arises, why is there not
a better demand for structural material, which would in-
We believe the present

cight-hour agitation in the building trades is in a large
measure responsible for the depression which exists, and -
until this is definitely settled we do not believe any
marked improvement in the jron and steel trade ean be
looked for.  Added to this fact too is another, and that
is that there is a comparatively small amount of new rail-
road huilding projected for this scason, and this of courst
has its effect upon the stge} rail and structural materia)
business, ' ’

It is noticeable in this city, and scarcely less so in
others, accurding to reports received, that little new work
is being done, and builders stand aloof from making any
contracts on account of the uncertainty as to the cost of
labor for the coming season.  Instances can be pointed
out where work has already been begun, but has been
suspended pending the settiement of the question of how
mony hours shall constitute a day’s work. A large
quantity of other work, which under ordinary circum-
stances would have been carried out, is being at least
delayed, if not indefinitely postponed, pending a settle
ment of this matter. The absence of this demand from
the ordinary volume of business has made itself felt
severely in the iron and steecl market, in the want of
*“tone,” which a lack of inquiries is sure to induce, if for
no other reason.

If the present agitation continues, and especially if a

Mail Contract.

EALED TENDERS, addressed to the Postmaster
General, will be received at Ottawa until noon, on
Friday, 15th May, 1591, for the conveyance of Her

Majesty’s Mails, on a proposed Contract for four years,
six times per week each way, between Winchester and
Qsgoode Station P.O., from the first June next.

The conveyance to he wmade in asuitable vehicle via
the Post Offices at Qrmand, Vernon, Dalweny, West
Osgoode and Osgoode Station, and also via the residence
&f Mrs. John Ferguson, Lot 21, Con. 6, Tp. of Osgoode,
three times per week, in the event of a Post Office being
established at that point.

Printed notices containing further information as to
conditions of proposed contract may be seen and blank
forms of Tender may he obtained at the Post Offices of
Ormond, Vernon, Dalweny, West Osgoode, Osgoode
Station and Winchester, and at this office.

F. HAWKEN,
Post Office Inspector’s Office, P.O. Inspector.
Ottawa, 8th April, 1891.

THE CANADIAN RAND DRILL COMPANY,

SHEREBROORXLLE,

HE ABOVE CUT illustrates our DUPLEX AIR COMPRESSOR, which in the United States has become
the Standard Machine for permanent plants where economy of fuel is sought.

We also build Straight Line Compressors—the hest of their class—for Contractors’ use and for Explo-
ration work where low first cost and semi-portability ontweigh considerations of economy of fucl

All our Compressors are now fitted with our positive-motion Air-Vaives, the only real improvement

that has ever been made over the old Spring Valves. '
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gencral strike for an eight-hour day in the building trades
takes place, as now seems almost inevitable, the iron and
steel trade canaot eseape being seriously crippled through.
out the whole scason. For building operations which
consume such a large tonnage of the output of our mills
will be either so late in opening. and so many will be
held over until next season that the demand for material
will be necessarily small in comparison with what it
usually is.

Itis Kcrha »s well that this agitation, if come it mwst,
come throughout all the trades at once.  And when its
settlement is effected it may be for all of them.  For the
past few years thetrades have been in a constant state of
agiitation over the question of hours and wages and union
and non-union matters.  One has been no sooner settled
than another has come up to act as a disturhing element,
1t cannot be said that, so far as a real settlement of the

matter is concerned, what has been done amounts to any
more than a skirmish as compared with a well defined
campaign. A little has been gained here and there, but
no settlement can be said to have beenarrivedat,  About
all that has been done is the keeping of all parties con.
cerned in astate of uncertainty and uneasiness so far as the
general course of business is concerned,

If a campaign isat hand, it is probable that both sides
are as well prepared for it as they ever will be.  In the
iron and steel industry the conservatism which has char.
acterized operations dunug the past six or eight months
more than at any recent preceding period, has put manu.
facturers ina position to bear the buden as well as they
ever can, and better than at almost any time in the past,
And the Iabor feaders claim to have their organizations so
perfected and of such strength that concerted eflort can be

Western Minerals.

—

Mg, W. HamizroN MERrrirT will be in
Western Canada in July and August, and
will undertake the examination of mineral
properties in Western Ontario, Manitoba,
the North -West Territories or British
Columbia.

Address 15 TORONTO STREET,

TORONTO.

' Acid Waters ! Acid Waters!!

IMPERIAL BOILER COMPOUND G0,

TORONTO,

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

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

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

IMPERIAL CHEMICAL ©O.,

Soho Machine Works, - Toronto.

STAMPS !

PRITCHARD & ANDREWS,
173 & 175 SPARKS STREET.

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

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

RUBBER STAMPS FOR OFFICE WORK.

EBEN H. OLCOTT,

CONSULTING MINING ENCINEER.
Cable Address: Kramolena, New York.

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

Will act as permanent or special advising
engineer of mining companies. *

Represents Mr. M. P. Boss, of San Fran-
cisco, and his system of continuous milling

for the amalgamation of gold and silver
ores.

EDISON GENERAL ELECTRIC COMPANY.

BUILDING, BROAD STREET, NEW YORK.

EDISON

TEST OF ELECTRIC -

A recent test ‘at Quincy, Mass., of one size of our
Electric Percussion Drill showed it to be far superior

to Steam or Compressed Air Drills.

In the exceptionally hard Quincy Granite, a hole 1.3
inches in diameter was drilled at the rate of 2.75 inches

Declared by Experts Present

FOR PRICES AND INFORMATION : '§

Canadian District, Bank of Commerce Building Toronto, Can.

Centeal District, Rialto Building, Chicago, Il

Eastern District, Edison Building, Broad Strect, New York.

New England Distyict, 25 Otis Strect, Roston, Mass.

PERCUSSION DRILL.

per minute, with but 3 1-2 Horse-Power used at the
driving-belt of Generator,

Drill was taken -entirely apart and put together
again in 10 minutes.

“THE IDEAL DRILL.” '
ADDRESS NEAREST DISTRICT OFFICE.

Pacific Coast District, 132 Bush Street, San Francisco, Cal.

Pacific Northwest District, Fleishner Building, Portland, Ore.
Rocky Mountain District, Masonic Building, Denver, Col.
Southern District, Gould Building, 10 Decatur Street, Atlanta, Ga.

EASTERN DEVELOPMENT COMPANY, LimiTeD.

Organized under Special Act of the Yegislature of Nova Scotia.

- OWNERS OF- THE COXHEATH COPPER-MINES AND iITI'lE RIVER-COAL MINES IN GAP-E BRETON, N.S.

THE ONLY DEVELOPED C;)‘PPER MINE IN-THE WORLD of proved large value, located practically

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

$1,000.000 OF 20 YEAR 7 PER CENT. GOLD BONDS. Intevest payable in May and November; at
the office of the AMERICAN LOAN AND TRUST COMPANY BOSTON, MASS.

$350,000 of bonds already sold and devoted to purchase and development of the properties.
$350,000 additional now offered at par and accrued interest from May ist, 1891, with 50 shares
of stock as bonus with each $1,000 bond. Proceeds to build concentration and smelting
plant. Remaining $300,000 of l_:onds regerved for future increase of capacity.

’

CAPT. ISAAC P, GRAGG, President and General Manager.
M. F. DICKINSON, Jr., Auditok. '

Consulting Enginecr—GEORGE GRANT FRANCIS, M.E., of London,"Eng.' Consulting
Main Office of the Compuany—95 MILK STREET, Boston, Mass,

BOARD OF MANAGEMENT.

HON. W. E. BARRETT. . MARCUS BEEBE,

’

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

.Melallnrgist-DR. EDW. D. PETERS, Jr., M.E., Boston, 1.5.A.

Prospectus Mailed on Application.



THE CANADIAN MINING AND MECHANICAL REVIEW.

SUDBURY NICKEL LANDS

FOR SALE
A FIRST-CLASS INVESTMENT.

Several very valuable locations contain-
ing rich deposits of Nickel and Copper
Ore, situate in the Townships of
Moncrieff and Craig, in the Sudbury
Mining District, Province of Ontario.

Mr. J. R. Gordon, CE,, who spent most
of the season of 1890 investigating the
nickel deposits in the vicinity of Straight
Lake, a station on the main line of the
‘Canadian Pacific Railway, about 47 miles
west of Sudbury, reports very favorably
of these properties. The deposits extend
from about one mile north-east of the rail-
way to about four miles southwest. Where
the lode crosses the track in the Township
of Moncriefl, the vein or deposit of nickel is
vearly 20 feet wide. The vein varies in
width from 10 to 20 feet, but in places is
over 30 feet wide. At the westerntermi-
nus of the lode in the Township of Craig,
which is immediately west of the Town-
ship of Moncrieff, the width increases.

The Huronian rocks have been traced by
Dr. Robert Bell, of the Geological Survey
of Canada, for a distance of some three
miles west of the Spanish River, and to
South and West are gneiss formations.

In his paper published in the bulletin of
the Geological Society of America, Dr. Bell
describes this distriet “The Geneva Lake
Outlier.”

bephl:;s'b yEigedx;tes“ ru:gorts, and full particulars may
J. M. CLARK,
27 Wellington Strect East, Toronto.
OoRr
W. A. CLARK,

Agent Dominion Express Co., Ottawa.

SALE.

—tor

FOR

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

West 4 of Lot 8, 10th Con., 100 «cres.

South3 « 16, 10th “ 100
“ 11,12%h ¢« 215 ¢
“ 12,12th *“ 190 *«

South pt. “ 13,12th “ 50

North ©« “ 21,12th « 147 ¢
“ 11,13th <« 161 ¢
“« 12,13th « 142 =«

“« 17,18th ¢ 47 «

-——

1142 acres.

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

Application may be made to

Mr. L. Marcellais,
Perkins’ P.O,,
East Templeton, P.Q.

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

JUDICIAL SALE ]

OF A

MINERAL LOCATION in the District of Thunder Bay,
Ontario, Canada.

Pursuant to the order of the Chancery Division of the
High Court of Justice for Ontario, there will be sold ly
public auction” with the n|l)probalion of the Master in
Ordinary, by \Wm., H. Hewson, Auctioncer, at the
Nortirern Hotel in the Town of Port Arthur, on Monday,
the 6th day of July, 1891, at 12 o’clock, noon, the fol-
lowing lands and premises : The Mineral Location known
as Block **A” on Current River, in the Township of
MeclIntyre in the said district of Thunder Bay, containing
by admeasurcinent 400 acres more or less.

The above property is situated on Thundeg Bay, at the
head of Lake Supenior, and is within three miles of the
Town of Port Arthur.

There is water power on the property, the Current
River running through the centre of the lot.

For further particulars and terms of sale apply to,

BRUCE, BURTON & BRUCE,

Barristers,

»
May 16th, 1891. Hamilton, Ont,

MANUFACTURERS OF ALL KINDS OF

EXPLOSIVES

MINITING
RATTL.ROAD
J— T T WORK.

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

Competent Mine Foreman Wanted
———— e

For the Eastern Townships. A thor-
oughly competent underground fore-
man. Must be capable of pushing
rock work rapidly (drifts, slope
shafts and back stopes) and timber-
ing. Address, stating experience,
and giving references and salary re-
quired, RAST, Canadian Minirg and
Mechanical Review, Ottawa,

;‘_Jhual!lm-ul!hn.allhumlllu-.ullhund]luuulhu.nlllu-dlllm.nlllm-ullluaxllhmullhual&.
3 13
< TOUSERS OF THE DIAMOND DRILL. -
= E
S Diamond Drill Bits set Promptly by an Effici- £
3 ent Man.  All Work Guaranteed. i;-—
= Bort and Carbon Diamonds for sale. Same f‘-i'
£ termsas New York. Prospecting with ?—
H American Diamond Dall at per )
€ foot or by the day. F
£ MoRae & Co., =
_._% OTTAWA, &

vy g ety g O s sy

FOR SALE. 5

J.&J. Taylor,

ESTABLISHRD 1855.

Toronto
Safe
‘Works.

I T TR IR AR R U LTI

L

InuRsit
<.
5

Low Prices.
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TENDERS.

JEALED TENDERS marked ‘“ For Mounted Police

Provisions and Light Supplies,” and addressed to the

Honourable the Minister of Railways and Canals, Ottawa,
will be received up to noon on Friday, 19th June, 1891.

Printed forms of tender, containing full information as
to the articles and approximate quantities required, may
be had on application at any of th® Mounted Police Posts
in the North-'Nest, or at the office of the undersigned.

No tender will be received unless made on such printed
forms.

The lowest or any tender not necessarily accepted.

Each tender must be accompanied by an accepted
Canadian bank cheque for an amount equal to ten per
cent. of the total value of the articles tendered for, which
will be forfeited if the party declines to enter into a con-
tract when called upon to do so, or if he fails to complete
the service contracted for. If the tender be not accepted
the cheque will be returned.

No payment will be made to newspapers inserting this
advertisement without authority having been flrst ob-
tained. FRED. WHITE,

Comptredir N.\W.M. Police.

Ottawa, May 15th, 1891.

>

Uhemical and Assay Appapatus

AGENTS FOR THE DOMINION FOR THE

MORGAN GRUCIBLE COMPANY, BATTERSEA, ENGLAND,

Balances # 'W'eights of Beckers Sons, Rotterdam.

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Reoyal Berlin and Meissen Potcelain.
o Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically
Pure Reagents and Volumetric Solutions.

&= An lllustrated Priced Catalogue on Application.®

LYMAN, SONS & CO.

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

Amnmalytical
and Assay

LEDOUX & COMPANY,

9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Samplin?a:nd Storage Works

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

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

Consignments received and sold to highes.
bidder. Send for circular giving full particularst

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

EHEstablished 1831.

EIMER & AMEND,

Importers and Manufacturers of

CHEMICALS, CHEMICAL APPARATUS,

AND

Assay Goods,
205, 207, 209 & 211 Third Avenue,
NEW YORK.

SPECIALTIES:
BALANCES, WEIGHTS,
, PLATINUM.
j Absolutely Pure Chemicalsand Acids,
Royal Berlin and Meissen Porcelain,
Kavalier's Bohemian Glass.

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

RICEARDS & COMPANY,

4 Barclay Street, New York,

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

Mergan Crueible Co., — S

BATTERSEA, ENGLAND,
Manufacturers of
Crucibles, Furnaces, Muffles,
AND SCORIFIERS
Of Superior Quality.
LEONARD RICHARDS, Agent,
41 Barclay St., New York.

ELECTRIC BLASTING

Superior to all others for exploding any make of dynamite or blasting powder.
paper boxes of 50 each. All tested and warranted.

Made in two sizes.
general railroad work.

The strongest and most powerful machine ever made for Electric Blasting. No. 4 size fires 70 holes.
Are especially adapted for submarine blasting and large mining works.
8tandard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wire.

Manufactured only by JAMES MACBETH &. }CO.,

VIOTOR BLEBEOTRICOC PLATINUM XEUSES.
Each fuse folded separately and packed in neat
Single and double strength, with any length of wires.

VIOTOR BLASTING MAOCEINE.
No. 2 fires 20 to 30 holes. No. 1 fires 5 to 8 holes. Adapted for prospecting, stump blasting, quarry and

“EFULIL.-UF " BLASTING MACEHINEL

No. 3 size fires 40 holes.

128 MAIDEN LANH, NEW YORK' CITY.

DIAMOND DRILLS

““M ” ‘Drill--Hand Power.
Capacity—3o00 ft. depth.

‘Removes 1% inches solid core.

PROSPECTING MINERAL LANDS.

The Sullivan Diamond Drill is the simplest, most accurate, and
maost economical prospecting drill for any kind of formation, hard or soft, in
deep or shallow holes. :

The Diamond Drill brings to the surface a solid ¢ore of rock and mineral to
any depth, showing with perfect aceuraey the nature, quality and extent of the 4
ore-bearing strata, and with great saving in time and expense over any other,
method. '

Complete stock of all sizes, driven by hand or horse power, steam, compressed 3|
air or electricity. For sale by i

DIAMOND PROSPECTING CO.,

16 & 17 N, Clinton Street, CHICAGO, ILL., "UBA.*

AGENTS FOR P

Sullivan Diamond Prospecting Drills, Channeling Machines, Rock Drills, ‘Hoists and

Hoisting and Hauli Eagiﬂercuu,g :‘ngymu and other Caal Mining Machinegy. }
-Hoi aulin nes, : . inin, .

Contractors Jor Prospecting’ Mineral Lands with'the Diamond Drill. \

N " Drill—
+Capacity-—2,000.ft.epth.

Removes 1} inches solid core.
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Gold Mine Wanted.—Submit report
and alternative proposal either for
cash or working capital only. Re-
fractory ores no objection. Address
“‘ Reliable,” care Mining Record, 61
Broadway, New York.

(reological and Natural History

Supvey of Canada,

ANNUAL REPORT, 1887-88,

VOL. III., PARTS L and IIL

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

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

The Report includes thirteen separate Reports,
as Follows :— .
{a.) Summary Report of the Operations of the Survey for
1887-88. Single copy, 10 cents.
{4.) Report of an exploration in the Yukon District,
N.W.T., and Adjacent Northern Portion of British
Columbia (with maps, etc.), by Dr. G. M. Dawson,
D.S., F.G.S. Single copy, 30 cents.

{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, 10 cents,

(/°) The Geol of the Rainy Lake Region (with map),
: by Dr. A. C. Lawson. Single copy, 25 cents.

(.) Mines and Mining on Lake Superior (with maps,
- plans, drawings, etc.), by E. D. Ingall, M.E.
Single copy, 30 cents.

(/.) Explorations in James’ Bay and Country East of Hud-
son Bay, by A. P. Low, B. Ap. Sc.
Single copy, 25 cents.

4%.) Second Report on the Geology of a Portion of the
Province of Quebec (with map of the asbestos mining
region), by Dr. R. W, Ells, F.G.S.A.

Single copy, 25 cents.

{m.) Explorations and Surveys in Northern New Bruns-
wick and Adjacent Areas in Quebec and Maine,
U.S.A., (with map), by Dr. L.W. Baily and W.
Mclnnes, B.A., F.G.S.A. Single copy, 25 cents

{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.

4{¢.) 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,
DuRrIE & SoN, Ottawa, Ont.,
WiLLiaMsoN & Co., Toronto, Ont.,
MCGREGOR & KNI1GHT, Halifax, N.S.,
. A. McMiLLAN, St. John, N.B.
- N. Hisgen & Co., Victoria B.C.,
R. D. RICHARDSON, Winnipeg, Man.,
MoIr & MiLLs, Port Arthur, Ont.,
THOMPSON BRros., 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,
7 Librarian,
Geological and Nat. Hist. Survey, Ottawa.

BOOKS OF INTEREST

TO
Engineers, Mechanics, Ete.

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

W. DRYSDALE & CO.,

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

YCAMERON oTEAM YUMP
CAMERON STEAH P

© =aLE =10 Te>>1BLE))
ST RECRBE COMPAS, puRA==
NO “ .CAME ( | -

FRANCIS L. SPERRY,
Chemist and Mineralogist,

SUDBURY, ONT.

Mining claims examined. Reports
rendered. Ores Assayed. Valuations
determined. Sales of Mining Property
negotiated.

kOUTSIDE

7 VALVE GEAR. i PUHP W,
J. G. STEWART & CO,
Miners’, Quarrymen’s, and Bailway' Contractors’ Supplies.

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

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

Hoisting Engines, Horse-Power Hoisters, Cast Steel for Drilling and Tools,

Hand-Power Derricks, Lorry Wheels, Derrick Castings, &c.

Iron Pipe, Fittings, Iron and Steel Boiler Plate and Tubes, Structural Iron of all kinds.
Eve!y%)escription of Contractors’ Machinery, and General Mining Outfits,

Office—Imperial Building, Montreal. P. 0. Box 1675.

WINDSOR FOUNDRY COMPANY

Windsor, Nova Scotia.
IRON FOUNDERS & GENERAL MACHINISTS.

Steam Derri
Railroad Pile Drivers,

Gold Mining Machinery a Specialty.

ESTIMATES AND PARTICULARS FURNISHED ON APPLICATION.

BOILER AND PIPE COVERINGS,

Absolutely Fire Proof.
Light and Easy to Apply.

Indestructible by heat; covering your
B Steam or Hot air Pipes will save
from 1o to 40 per cent. in fuel, and give
dry steam at long distances.

ASBESTOS SPECIALTIES.—Braided Packing, Mill Board, Fire Felt, Sectional Coverings,
Asbestps Cloth, Asbestos Theatre Curtains, Asbestos Paper, &e., &e.

THE CHALMERS-SPENCE C0, -  59-61 LIBERTY ST, N.Y.
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NOTICE--A Chemist and Miner- e <
alogist of standing will make a pro- 2)) ) "
fessional visit to British Columbia 55")’ N \)Q%

and the Pacifiec Coast in May or
June. Any parties having mining
claims they wish to have examined
or reported on can communicate
with him by addressing ¢ Expert ”
Canadian Mining and Mechanical
Review Offices, Ottawa, Ont.

NORTH-WEST Mol
RECRUITS.

APPLICANTS must be between the ages of
Twenty-two and Forty, active, able-bodied
men of thoroughly sound constitution, and must pro-
duce certificates of exemplary character and sobriety.
They must understand the care and management
of horses, and be able to ride well.

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

The term of engagement is five years.

The rates of pay are as follows :—
Staff-Sergeants.... ....... $1.00 to $1.50 per day.
Other Non-Com. Officers .. 85c.to 1.00 do

Service Good con-

pay. duct pay. Total,
Ist year’s service.. §oc. soc. per day.
2nd  do YSoc. sc. 55¢. do
3rd do 50c. 10c.  60cC. do
4th do s0c. 15¢c.  65¢. do
sth do 50¢. 20c.  70c. do

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

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

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

DRUMMOND, M CALL & CO.,

MONTREAL.
IMPORTERS OF

Iron, Steel & Genera! [leavy HMetals.

‘“Calder,” ‘‘Summerlee” and *“Govan” Pig

Iron, *Govan” Ferro-Silicon, ‘‘Newport” and

“Ormesby” Pig Iron, *“ Mossend” Steel Boiler
Plates, Angles, etc., Eadie’s Boiler Tubes and
Wrought Iron Pipes, Netherton Iron for Bolts and
Nuts, Johnson’s Portland Cement, Lowood’s
Ground Ganister,

DANNEMORA MINING TOOL STEEL.

Wrought and Cast Scrap, Government Old Broken
Shells, Shot, etc.

Manufacturers of CAST IRON WATER and GAS PIPE.
Offices: New York Life Insurance Building.

Canada Iron Furnace Co., Ltd.

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

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

Offices : New York Life Insurance Building,
Montxeanl.

The Montreal Car Wheel Company,

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

Montreal.

MANUFACTURERS OF

' CHARCOAL IRON CHILLED RAILROAD WHEELS.

*o
S Ny
&Y o ¥ o

2

Money Orders.

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

If not exceeding $4 ................. 2c.

Over $4, not exceeding $10........... 5¢.
“ 10, ¢ ¢ 20....0.... .. 10cC.
“ 20, ¢ “ 40. ... ..., 20c.
¢ 40, “ 60.......... 30c.
“ 60, “ 8o.......... 40c.
¢ ot ¢ I00..........

On Money Orders payable abroad the commission is :
If not exceeding $10................ 10C.
Over $10 not exceeding $20.......... 20c.

“ 20 ¢ ‘o 30 30c.
“ 30 ¢ “ 40.. .. ... 40c.
“ 40 ¢ 50 ... 50¢

) For further information see OFFIicIAL POSTAL GUIDE.
Post Office Department, Ottawa.
1st November 1889.

New York.

BELL TELEPHONE CO.

OF CANADA.

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

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

HEAD OFFICE, MONTREAL. _

PRESIDENT.
VICE-PRESIDENT.

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

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

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

Ontario Mining Laws.

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

of 1891 :

1. ?n Algoma, Thunder Bay, Rainy River and that part of Nipis-
sing north of Lake Nipissing and the French and Mattawa Rivers,
the price per acre of mining lands sold after the 4th day of May,
1891, is $4.50 in a surveyed township, and $4 in an unsurveyed ter-
ritory, if within 12 miles of a railway, and if beyond that limit $3._30
in surveyed and $3 in unsurveyed territory. Elsewhere the price Is
$3 in a surveyed township any part of which lies within 12 miles of a
railway, and $2 if at a greater distance.

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

3. The owner or lessee of mining land sold or leased by the Crown
after the 4th day of May, 1891, is required during the first seven
years to expend in actual mining operations $4 per acre if the loca-
tion exceeds 160 acres, and $s5 per acre if it is 160 acres or less.

4. After the 4th day of May, 1891, all ores or minerals of silver,
nickel, or nickel and copper, taken from lands sold or leased by the
Crown, are subject to a royalty of 3 per cent., and all other ores or
minerals to such royalties as shall from time to time be fixed by
Order-in-Council, not exceeding in the case of iron 2 per cent., and
as to any other ores or minerals not exceeding 3 per cent.; and such
royalties shall be calculated upon the value of the ores at the pit's
mouth.  But royalties shall not be imposed or collected upon any
ores until after seven years from date of the patent or lease, except
as to mines known to be rich in nickel, and as to these not until
after four years.

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

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

ARCHIBALD BLUE,

Director,
OFFicE oF THE BUREAU OF MINES,
Toronto, May 21, 1891,

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

RAILWAY.
The shortest passenger route between

OTTAWA and MONTREAL

and all points east and south.

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

Ottawa, Boston and New York

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

E. J. CHAMBERLIN,
General Passenger Agent.

General Manager,
General Offices, Ottawa.
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'PROVINCE OF NOVA SCOTIA.
Liases fo Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

—AIND—

PRECIOUS STONES.

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

GOLD AND SILVER.

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

Licenses are issued to owners of quartz crushing mills who are required to
pay Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold
valued at $19 an ounce, and in smelted gold valued at $18.00 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commis-
sioner of public Works and Mines each week day .from 10 a.m. to 4 p.m., except
Saturday, when the hours are from 10 to 1. Licenses are issued in the order of
application according to priority. If a person discovers Gold in any part of the
Province, he may stake out the boundaries of the areas he desires to obtain, and this
gives him one week and twenty-four hours for every 15§ miles from Halifax in which to
make application at the Department for his ground. i

MINES OTHER THAN

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

All rentals are refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department free of
charge, and provision is made for lessees and licensees whereby they can acquire
promptly either by arrangement with the owner or by arbitration all land required for
their mining works.

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

GOLD AND SILVER.

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

The royalties on the remaining minerals are : Copper, four cents on every unit ;
Lead, two cents upon every unit ; Iron, five cents on every ton; Tin and Precious
Stones; five per cent. ; Coal, 7% cents on every ton sold.

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

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

THE HON. C. E. CHURCH,

Commissioner Public Works and -Mines,

HALIFAX, NOVA SCOTIA.
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NORTHEY & CO'S STEAM PUMP WORKS,

‘ Toronto, Ontario.

/ w\ ///// i
i

SIMPLE STEAM PUMP.
Flat Cap Pattern.

DUPLEX STEAM PUMP.

S S—

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

NORTHEY & CO,

Mechanical and Hydraulic Engineers, - - - - - - Toronto, Ont.
WORKS—CORNER FRONT AND PARLIAMENT STREETS.
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Further improvements in Mining Machinery will Appear on this Page in Following Issues.

Hoisting Engines -

of all deseriptions,

O

Both Double
and Single |
Cylinder.

Both
Double and’

Single Drum.’

With or without |

| Boilers attached.

Special | Light, Portahle

HOISTIN G Sy
GEAR adapted for
Miners’
of every andl
< Contractors’
Description. "
MANUFACTURED BY “Ingersoll” Holst Without Boler.

THE INGERSOLL ROCK DRILL COMPANY OF CANADA,
203 St. James St, or P. O. Box 1942, Montreal.

-
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HOIST, |



