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CANADIAN RAND DRILL GO, Swererooxe e

Mmmg, Tunnelmg & Roek Workmg Maehmery

STRAIGHT LINE COMPRESSORS

2__.,‘—, DUPLEX, GOMPOUND & CONDENSING CONPRESSORS

With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS

THE JENCKES MAGHINE 00., Sole Agents,

16.VICTORIA SQUARE' MONTREAL. - HALIFAX HOTEL HALIF.A.X

082 C’ORDOVA S EET, VANCOUVERa .

ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUFPACTURED BY

|-'- THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,.vo. (S

orrice 618 B3 FRONT ST WEST TCRONTO. FACTORIES AT PARKDALE.

B Sfeam & Air Hose, Rubber Bumpers and Sprmas Fire Hose. Puley Covering. Rubber Clothing & Bools S

'PUMPING WATER BY COMPRESSED AIRQE

- We take pleasure in announcmg that by arrangements made with J G. POHLE
we are enabled to furr.ush our Customers with the ~

| PROTECTED BY nnuems?", ;
POH' E Al R l lF l P M P CANADIAN AND FOREICN -
PATENTS, e
" This Dbpartment of our. business: will be under tho personal supemslon of Dr. POHI.E, the Invantor and Patenteo L

It has been estimated by competent experts that under favorable conditions and large diameters -

~of water and air pipes, I ,000,000 of water can be raxSed 100 ft. ththh one and a,-half tons of good coai o

ﬂ'WE WILL BE PLEASED 'I'O FURNISH OOMPLETE DA'I'A AND - !STIMATE&‘BI ‘ ’

_INGERSOLL ROCK DRILL GO. OF GANADA

164 ST. JAMES STREET WEST, MONTREAL OAﬂ.

| ‘SbLBER"ﬂ St:FRISBEE LUCOP MlLLS NEv YﬁR |
R () AKERS y‘wE,rorDRYPumamsnRs GRINDING ToANY DEGREE of rmmam
B )G RANULATION as decired ¢ g,)mm%ﬁ forcww 3ILVER .COPPER or CTHER ORES

chesPo?’?dehct mel’c fi

HITE . MICA CEMENTS .PHOSPHATES &%
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80,000 IN USE

OFFICIAL NOTICE OF AWARD

W(]BL]]S COLUMBIAN EXPOSITION,

CHICAGO, 1893.

UNITED STATES.

DEPARTMENT F—MACHINERY,
Exkibitor: PENBERTHY INJECTOR CO.  Address: Detroit, Michigan.

Group 77. Class 489.

Extibit: A_UTOMATIC INJECTORS, SINGLE JET TYPE.-

..AWARD..

They are Eﬁicient and Reliable, Simple in Design and Construction, thoroughly Automatic under varying condi-
- tions, showing great Lifting Power through Hot or Cold Suction Pipe, and are easily operated and capable of working

under a broad range of possibilities. °

Approved: JOHN A, ROCHE,
President Departmental Committe.
Date, June 8, 1894.

(Signed) O. EMERSON SMITH,
Individual Judge.
Approved JOHN BOYD THACHER,
Chairman Executwe Committee on Awards.

PEN BERTHY SPEGIA.LTIES LE.A.D THE 'W‘ORL'.D!

PENBERTHY INJECTOR Co BRANGH FAGTORY:

DETROIT, MICHIGAN.

WINDSOR, : ONTARIO.

2 ‘7 - A a p— - . M . . . ey}
S PECIAL TC}UGH MINERS b%iLL.STLEL

THE HARDY PATENT HCK[OO lL:mted.

IWFIELD BN GLAND

-4 ~PO8!
B ;;g;' PRODUQT. . IT . LUTRLY GUARANTEED" IN EVBRY RESFECT, BOTH A8 TO |
i mm snup MILLs: LA RGE NUMBER OF MILLS IN.UAR ON DINFERENT MATR §

THE GRIFFIN MILL

The Only Perfect Pulverizer

OF

QUARTZ,
- 80LD
OR SILVER

OoF

 PHOSPHATE
~ ROCK,.
FOUNDRY

ORES,
FACINGS,
~PLUMBAGO, o
And All Other
PORTLMID

 Refractary -
Substances; T

czmznr, f’f‘\‘

Will work ex(;her wet or dry, and deliver a ﬁmshed product.
Capacity, 8 to 4 tons per hour on Phosphate Rock, 1} to 2 tons
- per hour -on - Pertland-. Cement, Quartz or Ores, dependmg on
‘Y hardness of material to be. pulverized and fineness of product

* Grinds from 80 40' 250 Mesh _ with equal facility.

" NO JOURNALS m ammsme CHAMBEKR. BALL RIGID ON SHA¥T BAVYNG DIRECT
ITIVE ACTION ON MATER{AL. MINIMUM POWER PRODUJES MAXIMUM AMOUNT - |

NSIRUCTION AND QOAPACITY. KFIRST COST, WEAR, AND OPERATING EXPENBE MUOH.. L.

wmxsuuom Vit

Theed it IR

éorrespon
scriptive pamphlet furnished on application to

3 BRADLEY PULVERIZER G0., 92 State St Boston, Mass, [

dence solctted, and ilusirated-de. 7% TRy
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NOVA SCOTIA STEEL AND FORGE CO. LTD.

MANUFAGTUBERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

- Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,

oo, RS

Blued Machinery Steel 34" to 3" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 56’ to 5" true to 3, part of One Inch.

- A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS' REQUIREMENTS.
CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N.S.

AUSTEN BROTHERS.

RAILWAY, COLL‘IERY AND GOLD MINERS SUPPLIES.
No. 124 HOLLIS STREET, HALIFAX, N.S.

EZ"ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., LimiTED.

——MANUFACTURERS AND DEALERS IN——

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

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

L.
—

, ‘ | QOLD M'NlNGMAGH,NEHY | : wﬂ‘_‘iﬂringqgm'lity unsurpassed

I.(MATHESUN 8@ |cARuR0 FOUNDRY gq
ENGINE5’¢}’,‘ S E'\{G”‘!EERS | MACHINE(:

Dgineers
N BO'LERS’ AND E e

% HING [3oilerMakers’
QUA RTZ CRUS s 5@ and ’(FJ nderg

...... RURO
MACHlNERY e

.. Vémm.ml)[&?lms INFROVENENTS |
Oz C | Jreaial ZRdixture,Shoes &Dies™
Tue Best PV % Fon % with the BestReeonp «“WaRcn

OTARY §aw Minys.
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DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

The Sullivan Diamond Drill is the simplest, most accurate, and
most economical prospecting drill for any kind of formation, hard or soft in
deep or shallow holes.

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

Complete stock of all sizes, driven by hand or horse power, steam, compressed
air or electricity. For sale by

2 SULLIVAN MACHINERY COMPANY,
M ™ Drill—Hand Power. Successors to DIAMOND PROSPECTING C0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N” Drill—

MANUFACTURERS AND DEALERS IN .
o —2,000 ft. depth,
Capacity—300 ft. depth. Sullivan Diamond Prospecting Dirills, Cha.nnelling Machines, Rock Drills, Hoists and Capacity—2,
Removes 14 inches solid core. other Quarrying Machinery. Removes 1} inches solid core..

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

ELECTRIC BLASTING

WICTOR BLEOTRICO PLATINUM ¥FUSES.

Superior to all ¢ ‘hers for exploding any make of dynamite or blasting powder.” Each fuse folded separately and packed in
neat paper boxes of §0 each. All tested and warranted. Single and double strength, with any length of wires.

“PULL-UP’” BLASTING MACEINIE.

The strongest and most powerful machine ever made for Electic Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.
No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

VICTOR BLASTING MACOCEINIE.

No. 1 fires 5 to 8 holes ; weighs only 151bs. Adapted for prospecting, stump blasting, well sinking, etc.
Standard Electric Fuse and Blast Tester, Wire Reeols, now design. Leading and Connecting Wires.

Manufactured only by | AM ES MACBETH & CO

SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YOR.K CITY

EAMIIIL."TON PPOWDER C«CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE aad ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

Branch Offices and Magazines at all Chief Distributing Points in Canada.

JEFFREY 2

) Roller Chains, Steel Drag,
Steel Cable and Special Chains

e PO e

ELEVATING
aCONVEYING Specially adapted for Heavy Drives in Damp or Exposed Places,.

MACHINERY in Mines, Saw Mills, Paper and Pulp Mills, eto.

FOR EARDLING MATERIAL OF ALL KINDS
POWER TRANSMISSION
GHIIERY

R Ricrys e T e,
\,:':MRYE RCFySE

REDDXWAY*S PATENT

BELTING

RECISTERED ~oADE WARK

CHEAPER, LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER.

.m W. A. FLEMING, amsi "

For long and short
distance Convoylng.

THE JEFFREY MFG. GO, 163 Yashington st. 57 St. Francois Xavier St., MONTREAL. - Victoria Chambers, OTTAWA.
Columbus, Ohio. S G
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STANLEY’'S PATENT CoAL-HEADING MACHINE.

ANNULAR GRJDIVZ MACHINE.

= The following is one of the
most recent Testimonials
received :

A FULL CUT MACHINE
is also supplied, this being

i i ‘“August 27, 1804
sp.ec.xa.lly constructed for 1'apndf 5] Have thres o yonr 94
driving, d by means o lar Groove Head’g Machines,
which an average of one yard

and I find I can drive at about
per hour can be cut in favour-

.able seams,

three times the rate of
hand labour. As the use
of explosives is unnecessary,
all the roof remains unshaken,
and a much larger per-
centage of round coal
is obtai ned.

“With the Full Cut Ma-
chine I cut at the rate of
thirty-five yards in six con-
secutive eight-hour shifts, and
when in good ground seven
yards a shift have been
cut.”

Saves Money

Saves Time in Heading
Saves Timbering

Produces more large Coal
Veantilates its own Heading
Improves Quality of Work
Facilitates Ventilation
Avoids the use of Explosives

CATALOGUE, showingvarious Types of N[aehines with Prices and fuII Particulars; also Copies of Testimonials on Application.

STANLEY BROS., Coalowners & Engincers, NUNEATON, ENGLAND
MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
OTTA WA POWDER CO, LIMITED.

ESTABLISHED 1891.
MANUFACTURERS OF DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.

ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

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

LEVIS, QUH.

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, ete., ete.

WRITE FOR OUR PRICES.

MILLER BROS. & TOMS,

MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,
3 Mihing and Contractors’ Plant, Etc., Etc.
110-120  KING STREET, MONTREAL, QUE.
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SCHOOL OF MINING,

KINGSTON, ONTARIO.

Ffacultp e

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.
Director and Professor of Chemistry.
WILLIAM NICOL, MA,, R. CARR HARRIS, C.E,,
Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A,, Lecturer on Geology and Petrography.
WM. HAMILTON MERRITT, M.E,, F.G.S, Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals.
WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.
JOSEHH BAWDEN, Lecturer on Mining Laws.

T} L. WALKER, M.A,, DR. ISAAC WOOD, M.A, Laboratory Demonstrators.

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY:

1. A Course of four years leading to the Degree of MINING ENGINEER, (M.E.)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY and
ASSAYING s given.

8. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Forenien
and others interested in Mines and Minerals.

... .

Lecturers, are sent to any mlmng centre where a sufficient number of students is
gua.ranteed fito conductf SHORT COURSES in Blowplpe ~Analysis, Chemistry, Mineralogy,
geology, Prospecting and? Mining.

The different courses are made thoroughly practical by WOrk in the well-equipped
Chemical, Assay, Mineralogical and Petrographical l.aboratories. @ A Mining La.bora.tmz,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be
open for work in Session 1824-5. Surveying is practised in the fleld during the warmer
months of the Session. ‘

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.
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If you want

BAGS

FOR PACKING

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

Every Quality and size in stock.
Specially strong sewing for heavy materials.
Lowest prices compatible with good work.
We now supply most of the Mining Companles, and those

who have not bought from us would find it to their advantage
to do so.

THE CANADA JUTE COMPANTY (Ltd.)

17, 19 X% 21 ST. MARTIN STREET,

MONTREAL.

) = .

THE HICHEST TYPE OF ROCK BREAING MACHINERY |

The Gates Gyratory Breaker is used on every Continent, having been
adopted by the largest Mining Companies in the world.
It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY. '

Address for Catalogues G’ATES IRON WORKS,

BRANCH OFFICES:
536 Liberty St New York. 50 P. South Clinton S8t,,
237 Frankhin St. oston.
x;;a QueenVicto,ria St.,nLondon,E OHIOAGO, U.S.A.

- INGERSOLL ROCK DRILL CO. OF CANADA,

St. James Street West, Montreal,
Canadian Manufacturing Agents for Gates’ Rock and Ore Breakers

FOR SALE

NEW AND SECOND-HAND

Mining Plant, Machinery,

TOOLS, ETC.

The Property of the British Phosphate Co. Ltd.
Glen Almond, Buckingham, Que.

Bullock Diamond Drill, complete, with bit set with 8
carbons, core lifter, core barrel, 200 ft. coupled dril
rods, wire rope, hose, diamond setter’s tools, etc
Capable of boring to 1,200 ft.

80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

30 h.p. Waterous Engine Co’s Multitubular Boiler.

Worthington Duplex Steam Pump, 5X)in. x 3}4in. x

sin.
1 do do do 4M4in. x 2¥in. x 4in.

Ingersoll Steam Hoist.

Inclined Shaft Pit Head Framing, complete, with
guides 150 ft. long, large diameter sheaves, side
stopping levers, safety catches, two cages to carry
mine dumping cars, flexible steel winding rope
Zin., etc., etc.

Set Double Beam Wharf Weighing Scales, 230 x 43,
5ft. x 6ft., weighing up to four tons.

Set Wharf Hopper Scales, weighing up to 3,600 Ibs.

Hardwicke Steam Pump.

Ingersoll Air Compressor, 12in. x 18in.

Compressed Air Receiver, 12ft. x 1ft. 6in.

Pile Driver and Fittings complete, (monkey 1,600 lbs
weight.

-

-

-

o b 4

3in. Seargeant Drills and Tripods.

2% inch Eclipse Drill and Tripod.

Tunnel Column for ditto.

No. 4 Sturtevant Blower.

No.oo do do

Machine Lathe and Tools, complete.

12 h.p. Horizonal Engine, by Low, of Ottawa.

Steam Rotary Hoisting Engine, Drum, Brake and
Wire Rope.

1 No. § Cameron Sinking Pump.

P L L )

40 Side-dumping Mine Cars and Carriages, 12in. guage,
constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, 1in., 13%in., 1}in.

1600ft. Iron Track Rails, 25 Ibs to the yard.

10} Karats of Carbons for diamond drill, unused.

2900ft. 3§in. Wire Rope, new.

3700 1bs. Iron, (new) round, square, and flat, assorted
sizes.

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,
2in., 1%in., 1Xin., 1in., pipe fittings, steam hose—
miners’ tools, fire bricks, building bricks, blacksmith’s
coal, several end-dumping cars, car wheels and axles,

rope sheaves, derrick masts, booms, etc., explosives,
screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and workin
order, conveniently situated at the wharf of the Briti
Phosphate Co. Ltd., on the River du Lievre, nine miles
from Buckingham, Que.

Inspection invited and further information forwarded
upon application to

J. B. SMITH, Manager,
British Phosphate Co. Ltd.
Glen Almond, Buckingham, Que.
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STAMPS | BERTRAM ENGINE WORKS GO.

P RITCHARD & ANDREWS, Successors to Doty Engine Works Co., and
173 & 175 SPARKS STREET. dJohn Doty Engine Co., Ltd.

GENERAL ENGRAVERS,

| Rubber Stamp Manufacturers, M ' N I NG MACH I N ERY

SCALE MAKERS AND BRASS WORKERS.

T—— Marine and Stationary Engines an
Brands, Steel Stamps, Time Checks Boilers.
and Tags. Hoisting and Vertical Engines.
Stencils and Ink, Scales and Ore Crushers,
Weights. Stamp Mills and

General Machinery.
RUBBER STAMPS FOR OFFICE WORK.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa an_d._ Montreal

We Guarantee First-Class Work and
Prompt Shipment.

5 Prices and Estimates on Applicatio

BERTRAM ENGINE WORKS CO.

N | . Bathurst and Niagara Sts.,
TRAINS DAILY TORONTO, CANADA.
S

PULLMAN BUFFET PARLOR CARS.

smememenmnmse | BUTTERFIELD'S HINGED PIPE VISE
QUEBEG, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH. * MADE IN TWO SIZES.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,
And all NEW ENGLAND POINTS.
Baggage checked to all points and passed by customs in transit,” -

) For tickets time tables and information, apply to nearest ticket
agem of this company or connecting lines.

No. 1 Holds from o to 2% inch pipe.
No. 2 Holds from 5 to 414 inch pipe.

SIMPLEST AND BEST

Horm ecting IN THE MARKET :
B, J CHAMBERLIN, C. J. SMITH,
General Manager. Gen. Passenger Agt
Butterfield & Co. are makers of all Tools for
orking Water, Gas and Steam Pipe,
BALBACH o Stocksel;ndal;ies and :l;" P
{kinds of Taps.
SMELTING & REFINING
~——MANUFACTURED BY ——
COMPANY,

EOWARD BALBAGH, Jk. - prist. | B ¢ TERE LELD & CO., ROCK ISLAN D, P.Q.

J. LANGELOTH, - - VICE-PRES'T.
Newark, New Jersey.

smatcrs st e 0| VV TR ]1 ROPES

Gold, Silver, Lead, and

Copper Ores. Crucible Cast Steel Ropes. : Seufmx':s-Martm for Trans-
for Hoisting, Inclines,’ mission of Power, Ele-
Mining, &c vators, Hoists, &c.
Bullion and Argentiferous Copper
Matte Received on Consign-
ment or Purchase. Galvanized Ropes for Derrick Stays, Ships’ Rigging, &ec.
WRITE FOR CATAL
R OGUE AND PRICES.
Electrolytic Copper Works : MANUFACTURED BY THE
NEWARK, N. J.

B b oo Vs B GREEN'NG WIRE CO., L®

Mexico. 3 HAMILTON, CANADA.
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John E. Hardman, S.B.

MINING ENGINEER,
Oldhaxm, Nova Scotia.

Can be consulted on all matters pertainin% to the profession
vel and

The d of Gold Properties a specialty.

o

,—"Jhlmllhn..ulllnuuﬂlu--ulllu-ull'lu-.nﬂluunl‘lumllhu..-nlh-.-lhm.nl||u..ulllu- .|(I|Iumll§_

TO USERS OF THE DIAMOND DRILL.

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

Bort and Carbon Diamonds for sale. Same
terms as New York. Prospecting with
American Diamond Drill at per
foot or by the day.

McoecRas & Co.,
’ OTTAWA, £
g g s g

A g g

vttt atimmentBsant ot tlinon

LT T 1L | Lttt Ul (Ll Tl gl

CROSBY
STEAM . ENGINE . INDICATORS

Catalogues supplied which comprise other trust-
worthy instruments for the Control, Regu-
lation and Economy of Steam.

AGENCY: 751CRAIG STREET, MONTREAL, QUE
J. & E. TAFYLOR.

J. T. DONALD,

Aassayer and Mining Geologist,
156 8t. James 8t., Montreal.

Analyses and Assays of Ores, Fuels, Furnace Products,
Waters, etc., etc. Mines and Mining Properties
Examined and Valued.

R. C. CAMPBELL-JOHNSTON

( of Swansea, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on.  All assays undertaken. Fur-
naces and concentrating plants planned and erected.
Treatment for ores given. Ores bought and sold. Box
40, Vancouver, B.C.

T. D. LEDYARD,

DEALER IN MINES, &c.
57 COLBORNE STREET, TORONTO.

Specialtios:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBRSTOS.

C. V.M. TEMPLE

(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :
47 ST. GEORGE 8T., TORONTO, ONT.

CANADIAN REPRESENTATIVE |

Hexry DE Q. SeweLL, Dominion and Ontario Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

LONDON REPRESENTATIVES !
LANE GAGGE & ANDREWS, Solicitors, Arundel St. Strand, London.

R. C. CAMPBELL-JOHNSTON, (of Swansea, India and the
States), Metallurgist, Mining Engineer, Vancouver, B.C.

HOME STUDY OF
a MINE SURVEYING

To commence, students only
need to know how to
read and write.

Send for FREE Circular to
The Correspondence
School of Mines,
8Scranton, Pa.

LEDOUX & COMPANY,

© Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

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

B; ial permissi f the Secret f th
Tre{.ln'l?;c of the l(’ﬁu?t:do Sta:es, eg:'n;yf :re o:
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

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

SPECIALISTS 1IN MICA,

MINERS AGHENTS,

RICHARD BAKER SON & GO.

6 & 7 CROSS LANE, LONDON, ENG.

F. CIRKEL,
MINING : ENGINEER.

(Graduate, Academy of Mines, Axchen, Germany.)

Reports on Mica Deposits, Ashestos, Phosphate

78 QUEEN STREET,

OTITA VW .A..

E. E. BURLINCAME’S

ASSAY “FFIGE S ORAT
*> LABORATORY
Established 1n Colorado, 1866. Samples by mail or
ress will receive prompt and careful attention.

exp!
Gold & Silver Bullion Bofinesh, Melged and As-
Address, 1736 & 1738 Lawrenoe St., Denver, Oclo.

J. LAINSON WILLS, F.C.S.

MEMBER INSTITUTION MINING AND MEUALLTRGY
LONDON, ENGLAND.

12 Old Slip, New Vork.
INVESTIGATION OF MINING PROPETIES
ANALYSES, ASSAYS, &c.

WYATT & SAARBACH,
Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.

(Near Hanover Sguare.)

W. de L. BENEDICT, E.M,,

Mem. Am. Inst. Min. Eng.

Nining Engineer and Metallurgist,
REPORTS ON MINES AND MINERAL LANDS,
PHOSPHATE A SPECIALTY.

No. 18 Broadway, Rooms 617 & 618,
‘ Neovwvwr Xoxik.

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist.

18 Broadway, New York City.
Cable Address: ¢ Kramolena.”

Mines examined and reported on. Will act as perman nt or
pecial advising engineer of mining companies. .
Special facilities for making working tests on ores

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
MINING ENGINEER and METALLURGIST,
Wiil report on Mines and Mineral Properties.

ADDRESS :
16 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from
the Roval School of Mines, London—Late Chemist
and Assayer to the Newbery-Vautia (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
ARLINGTON PLACE, - TRURO, N.8

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

MONTREAX., CAXN.

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

MICHIGAN MINING SCHOOL.

A State School of Mining Engineering, located in the heart of the
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics
Mining, Mineralogy, Petrography, General, Economic, and Field
Geology, etc. Has Summer Schools in Surveying, Shop-practice
and ¥ield Geology. Laboratories, Shops and Stamp Mill well
equipped. Tuition free.

For Catalogues apply to the Director

Houghton, Mich.

ROBIN & SADLER

Lalliit fellbny
S YTy |

MONTREAL - -
2518 2520 NOTREDAME <7129 BAY ST,

BOOKS OF INTEREST

TO

Encineers, Mechanics, Ete.

Mathematical Instrnments,
Squares, Scales, Compasses,
and a full line of
Engineers’ Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS.
237 St. James 8t., Montreal.

ORFORD COPPER CO.,

Copper Smelters

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

S —B®LL —
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasurer G. A. LAND.
Office 37 to 39 Wall Street, New York.
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H H FULLER: CO. * ZAmxtas

HOISTING
ENGINES.

ENGINES

FOR

Mines

AND

~ Inclines.

41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

MINING A"° MainsrHEs
Stone Derrick lron,

OLE AGENTS FOR NOVA SCOTIA FOR ) Centrifugal Pumps,

BOSTON BELTING COS RUBBER GO0DS,
REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED. DREDGES, DERRICKS, STEAM SHOVELS,
S _SPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

P. 0. Box 178, = Shipments promptly and carefully attended to. J. 6. STEWART MONTREAL
. . . . o

VAN DUZEN'S STEAM JET PUMP.
From 3 to 40 Dollars Each.
SAVES YOU BUYING A $500.00 PUMP.

For the following uses:

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

Soud for Cataloue and Prio stk  GARTE & C0., MONTREAL. o

o

DISCHARGE PIPElAl R

pRAULIC

G ,qcru gf

_For MINING, ALL CLASSES
'NORTHEY. LD 9
TJRON\O
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Federation.

The Mining Society of Nova Scotia held its regular meeting in
Halifax on the 6th instant.  ‘The principal business of the day session
was the consideration of a scheme for federation reported by committees
of the Ontarie Mining Institute and the General Mining Association of
the Province of Quebec. s will be seen from the detailed account of
the meeting published on another page, the report was much amended,
and in some of its most vital and characteristic points. It remains to
be seen whether Quebec and Ontario will approve of the views held by
their brethren of Nova Scotia.

The limitation of the action of the Counci! in Dominion matters is
of no importance, and the enlargement of the Council to a body of nine
or ten instead of six is a good point.  But the insistance on a uniform
annual fee strikes us as not only in very bad taste, but as likely to be a
permanent stumbling block. A representation based on the annual
income of each Society will have an objection in Ontario, where the
annual dues are but §2.00 per year, as agmnst $10.00 per year each for
Quehec and Nova Scotia.

Likewise, a per capita cortribution of §3.00 towards the publishing
fund is impossible in Ontario.

Our friends in Nova Scatia evidently belicve in working for love, as
they have made the onerous position of Editor and Secretary Treasurer
an honorary one wnthont salary. They may do work without pay in
Nova Scotia, but we have never seen anything of that sort in our pere-
grinations in that Province. The idea is farcical, and simply means
that a clerk or other competeat person must be employed by the
Council or Secretary-T'reasurer.

We do not care to express any opinion as to how the proposed con-
stitution will be reccived by the Ontario and Quebec associations, which
cach have a meeting in January, but that important changes will be
made goes without saying. It seems 1o the Review that this idea of
Federation is capable of great good for Canada if appreciated and under-
stood correctly, and if carried out in a broad and comprehensive sense.
Its inception may properly be due to an idea of economy in getting out
the transactions of the varivus sutictivs, but its enlargement intu a body
that would be representative of the meral interests of the whole Dom-
inion, and which would be regarded and honored as such, would make
of it an instrument for the advancement of mining throughout the
Dominion. The scheme as reported on by the Society is as follows :—

NAME.
The organization shall be named Tur MixiN. INSTITUTE OF CANADA.
CONSTITUTION.

The Instuate shall be a Federauon of il or any of the Canadian Sucictics interested
wn the advancement of miming, meialtuigy, cogincering and thar allied iadustries. It
shall have for its objects :—

(a.) The publication 1n one volume of the papers and proceedings of the several
organizations in the Federation.

(4) Action upon aw mauters affecung or relaung to the Mineral Indastries of
Canada, provided that nuthing in this clause shall be cunstzaed as conferring jutisdic-
{tion, or power to act, with reference to any matter or thing affecting the said mineral

industries or :mr of them unless thereto requested by a majority of the members of
one or morc of the Socicties assaciated in said Federation,

MEMBERSHIP.

The original founders are as follows, viz.:

The Mining Society of Nova Scotia. .
The General Miniog Assuciauon of the Troviace of Quebec.
The Ontario Mining Institute.

Written applications from Societies desiring to enter the Institute shall be made
to the Council by the President of the applyng Sucicty, who shaill funuish such infor-
mation as may be desired by the Council.

GOVERNING BOARD.

{a.) The affairs and business of the Institute shall be managed and controlied by
a Council consisting of the President of each Society in the Federation, and one mem-
ber for every forty and fraction thereof full members of each federated Society—to be
elected annually.  The quahficauon for full membership as specified above shall be an
annual fee of Ten Dollars.

Nothing in this clause shall prevent the various Socicties from having other classes
of members, paying other rates or fees.

(6.) The Council shall clect a Chainmnan each year. Theoffice of Secretary-Trea-
sury shall be an honorary one, and this ofticer shall be elected by the individual votes
of the members of each of the Sucieties in the Federation,

{¢.) The Sccretary-Treasurer shall act under the direction and control of the
Council.

(@) The Secretary-Treasurer shall attend all meetings of the Council and shall
record the proceedings in the minute book.  He shall have charge of, and conduct all
correspondence relative to the business and proceedings of the Institute and of all
commitiees where necessary, and he shall be responsible under direction of the Coun-
al, for the ediung and publicauon of an annual swlume of proceedings. The income
of the Institute shall be received by him and be deposited in its name at a bank ap-
proved by the Council.

e.) Al pns‘n.cm.s on Lehalf of the Tnstitute shall be made by cheyues signed by
the Chairman of Council and the Secretary-Treasurer.

(7.} The accounts of the Treasurer and the financial statement for the year shall
be awdited by two members of the Institutie.  The auditors shall be elected at the
Annual General Meeting,

SUBSCRIPTIONS.

The Sucictics in the Pederation ahall each pay an annual subseription of such an
amount as may from time to time be deemed necessary by the Council to conduct the
affairs of the Institute: but the contribution from each such Society shall at no time
exceed in amount the sem of Tiree Dollars per capita.

MEETINGS.

The Annuai General Mecung of the Institute shall be a United Meeting of the
members of the variuus Sucieties in the Federation. It shall be held in the month of
July at such time and place in said nionth as the Council may determine,

PUBLICATIONS.

(2.} Pullicatiuns of the Institate shall be supplied only to members in good stand-
ing in their respective Societies, one copy to cach member, twenty copics to the
awdhurs o papers, aml the balance shall be suld by the Counail at such prices as it
may determine.  Copies of the Transactions sent for eachanges shall be accompanied
with a request for a copy of such eachange for each Society in the Federation.

{8.) The Institute as a Wudy shall nut be responsible fur the statements and
opinions advanced in the papers which may be 1ead or in the discussions which may
tahe place at the mecungs of the Institute or of the federated Societies.

{<.) The Council may accept communications from persons who arc not members
of the Institute and allow them to be published.

“ Progressite " the New Non-Nitro-Glycerine Explosive.-—For some tinic
past it has been rumored that a countermine by thuse iterested i the mitro-glycerine
explosives was contemplated against that class of explosives termed **safety.”” The
new explosive,  Progressite,” it is said, is shortly to be introduced into the country
by onc of the firms connected with the Dynamite Trust Company. It contains two
cunstitucals, namedy nirae of amnwmia and hydrochlunide of arahine, the propurtions
being 94 per cent. of the first and 6 per cent. of the secund.  The process of manu-
facture is described as cxtremely simple and cheap, the two ingrc(gicnls being com-
bined chemically by water.  The manufactored eaplosive is, we andersiaad, perfectly
homogencous, and may contain a considerable percentage of water without the nitrate
being physically afiected therely.  This cunstitutes an impurtant advance in the class
of explusive under cunsderaiivn.  Anviher improvement damied 1s thae o is Tess hy-
groscopic than others of its class.
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January Meetings.

Arrangements for the next quarterly meeting of the Ontario Mining
Institute are rapidly nearing completion. So far, we are able to an-
nounce papers by Dr. A, P. Coleman, Prof. Nichol, Prof. Goodwin, Mr.
Peter McKellar, 1.G.S.A., and others.  The meetings will be held in
the Lecture room of the new School of Mining, Kingston, in the first
week of the new year.

The General Mining Association of the Province of Quebec will
inaugurate its fourth year with a serics of meetings in Montreal in the
second week in January. Contributions have been promised by Capt.
R. C. Adams, Mr. J. Burley Swmith, M.E,, Dr. R, W, Ells, Mr. Dwight
Brainerd, Mr. Jobn Hardman, S.B., Mr. R. G. McConnell, Ba. Sc.,
Mr. John J. Penhale, and others. Hopes are also entertained that Sir
William Dawson, the venerable ex-Principal of McGill, will be able to
deliver an address on the occasion.

Nova Scotia Gold Output.

—

‘The returns of the gold yield of Nova Scotia for the year ended
3oth Sept. 1394, which we publish below, are instructive reading. ‘The
totals are hardly to be compared with those of last year, owing to the
change of the departmental fiscal ycar, which now ends Sept. 3oth
instead of December 31st as formerly.  Last year the Government blue
book contained the returns for only nine months, this year it will con-
tain twelve. ‘The only comparison that can be made is with the totals
of years previous to 1893, and from this poinmt the returns show a
marked falling off. Tt is, however, but fair to say that the returns, as
supplied the REeviEw by courtesy of the Mines office, are incomplete.
Of the 39 mills reporting, only 9 have reports for each of the twelve
months, the period covered by the remaining reports varying from eleven
months down to one. It is therefore possible that the aggregate may
be increased by from 300 to j00 ozs.

There are only three mines reporting yields above 1,000 ozs.; these
are the Antigonish Gold Mining Company, of Stormont, with 2,111 oz,
1o dwts. ; the West Waverley Gold Co., Ltd., with 1,860 ozs,, and the
Richardson Gold Mining Co., with 1,564 0zs. It is noteworthy in this
connection that each of these companies is working low grade ore, the
average of the Antigonisty Co. being 6.7 dwts,, of the West Waverley 4
dwts., of the Richardson 5.2 dwts. Of the total number of tons milled
(47,330), West Waverley milled 9,312, or 20 per cent. of the whole;
these three companies milled 21,575 tons, or 434 per cent. of the whole,
and produced 35,3335 0zs., or 324 per cent., practically one-third of the
whole production of gold. The average value of the rock milled by
these companies was 5.14 dwts,, and the width of vein extracted varied
from 12 inches at the West Waverley mine te 9 feet at the Antigonish
and nearly 20 feet at the Richardson. These figures are certainly in-
structive, and bear out the words of the Inspector of Mines, Dr. Gilpin,
at the united meeting of the Canadian mining socicties in July last, as
follows :—* The prospect of an increased output from the small, rich
“leads is not encouraging, In the future the greatest returns must be
“ sought for in the mining and milling of low grade ores.” The figures
quoted certainly confirm Dr. Gilpin’s views, as the average of the 47,330
tons milled is but 7 dwts. :

The prospects for the coming year are, however, very encouraging.
The Richardson Company have completed extensive improvements in
their plant, enabling them to handle much larger quantities of ore, and
are also opening a large vein 1,500 feet west of their workings. New
mills of large capacity are being erected at Caribou and Mooseland upon
large deposits of quartz that mills from $3 to $8 per ton.  The contin-
uation of the rich pay chute of the Thompson-Quick property has been
cut by the Golden Lode Co. at South Uniacke and is now being vigor-
ously worked, returns showing that the high grade character af the roll

(from 6 to 10 ozs. perton) is well maintained. A large mill has been
erected at Cochrane Hill, but has not yet been started. The once
famous Salmon River mine shows a return of 271 oz. for cight months.
The Oldham mine, which had a production of over 3,000 ozs. in 1803,
shows only 536 ozs., having been practically idle since February, 1894.
The small, fabulously rich lode discovered in Sherbrooke has brought
that district up somewhat. Guysboro’ County, this year as last, shows
the largest production.

OFFICIAL, RETURNS FURNISHED * REVIEW®” FOR THE TWELVE MONTHS.
ENDED 30TH SEPTEMBER.

Name of Company | District or Address || Rock Crushed. Gold Milled.
or Mine. of Mine. Tons. | Cwt. || Ozs. | Dwt. [Grs.
For 12 Months :
Oldham Gold Co...... Oldham..... cees 918 2 536 18 10
West Waverley Gold Col Waverley. »..... 9312 16 1860 1 o-
Damas Touquoy. ...... Moose R, Caribou)| 4131 — 342 12 17
Moose River G. M’g Co oo 2501 9 551 6 21
Oxford Mill........... Lake Catcha..... 1643 15 944 18 o
John 1. Anderson..... ¢ L 661 15 642 4 o
Richardson G. M’g Co..} Stormont........ 5963 4 1564 1 10-
Antigonish G. Mg Co. | Stormont........ 6299 -— | 2111 10 —
N. Scotia G. Mines Ltd] Montagu.. ...... 1484 10 814 1 o
For 7 Months :
Tierbert Dixon. ..o Carithou vueannes 673 —_ 972 — —
For 11 Months :
C.I.F. Mining Ass'n. .| Uniacke.... .. |} 1311 - 237 7 o
Symon Kaye Syn. Ltd.] Montagu... ..... 334 - 336 — —_
Neptune Mill ... .. ..., Gold River 2 5 196 12 .
: For 10 Montks ; » 18
W. A, Sanders.oooaen. Caribov .eeenen.. 2297 —_ 618 14 —
Mooseland G. Mg Co..] Mooseland..... 1358 - 434 1 o-
For 9 Months :
Goldenville Mill. ...... Sherbrooke ... 407 - 163 16 —_
Thompson & Quirke....] South Uniacke... 129 10 790 3 2
James A. Macdonald...] Stormont..... .. 656 - 472 9 —
Picton Dev. Co. . ...| Renfrew......... 889 - 683 5 —
For 8 Months : )
Duflerin G. Mg Co....1 Salmon River....[i 1467 — i 271 5 —
Eurcka Mill .. . Ecam Sccum.. ... 108 =i Y51 — 16
i
Kempt . «.! Rempille... . 188 - 18 1 —
P For 6 Months : ’ 7 4
Miners Mill...... .... Sherbrooke... .. 194 - S9 8 —
Old Provinl G. M’g Co| Killag. ... .... 199 11 11 16
For 5 Months : 5 7
Columbia Milling and
Reducing Co. ..... Oldham......... 74 - 10 19 6
A. C. Cogswell........ Lake Catcha..... 90 10 172 $ —
K. F. Cracker........ Whitcburn. ..... 478 - 236 16 —_
For g Mondks :
New Egerten G, Mg Co| 15 Mile Stream .. 613 - 193 —_ —
For 3 Months :
Stanley « 15 Mile Stream .. 560 - 359 —_ —
Country Harbour ¢ Stormont ..., ... 1025 - 420 — -—
S. R. Giffen  ........ B e 131 —_ 1
For 2 Months : y 7 =
Cochiane {1ill G. M'gCo Sherbrovke ...... 136 - 69 17 12
Wentworth Mine...... g e 3 2 226 — —_
Phaenix Land & Dev. Cof  Uniacke .... ... 50 | — ‘10 19 o
McNaughton's Mill....} Wine Harbor.... 73 — 83 15 —
Central Rawdon M’g Co| Central Rawdon.. 8s - 44 10 —_
J. J. Withrow et a/ ... | Uniacke.... .... 4 6 2 12
For 1 Month : 5 3 7
Truro Gold Mining Co.| Caribou......... 6o - $ 16 4.
Boston ¢ “ Malaga.......... 456 6 92 - —_




J. M. REID,

Oxford Gold Mining Co., Musquodoboit Harbour,

N. S,
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EN PASSANT.

Althuugh an w.mt srue of two thuusand copies were printed, our
August number has been completeiy sold out.  September and October
issues are also out of print.

Our next issue will contain a complete review of the features of this
year's Nova Scotia coal trade.

Mr. J. S. Drew, of the Royal Engineers, has, we learn, invented
and patented an ingenious and promising device in connection with
safety mechanism for mining cages, lifts, elevators and like appliances.
Seeing the number of serious accidents which annually occur through
overwinding or the breaking of the hoisting ropes used with such appar-
atus, we hope that Mr. Drew’s invention may be speedily introduced
The contrivance in question 1s simplicity itself, and can be readily ap-
plied to existing cages or lifts with but little structural alteration or
expense. It consists in the employment of powerful spring bolts, which
are liberated on the travelling structure should the rope become ruptured
and whereupon the bolts are instantly caused to engage with the vertical
or inclined controlling guides and thus arrest the descent of cage or car.

We are authorized by Mr. John IF. Caldwell, Winnipeg, the owner
of the Sultana gold mine, Lake of the Woods, to say that the reported
sale of the mine to an English syndicate is not confirmed.

A new method of raising water from deep borings has been devised
by Mr. Thomas Matthews, Meachester, Eng., and has been put in
operation at the breweries belonging to Messrs. Gartsides, Ashton-under-
Lyne. At these breweries, it is stated, there was already a bore-hole
about 300 feet deep, and in it was a pump driven by strong wheels,
cranks, and levers, the full capacity of which was about 3,000 gallons
per hour. Mr. Matthews undertook to double thus quantity without
altering the bores n any way. After taking out the old pump, Mr.
Matthews applied his patented system, and m place of the old cranks
wheels, levers, &c., put down a neat but strong steam engine. working
at thirty-six strokes per mmute, driving up to a height of over
200 feet from the bucket a column of water equal to 7,000 gallons per
hour, and this without shock, noise, or trouble of any kind. The work
done by the engmne 1s very considerable when we take into consideration
that 7,000 gallons per hour equals 14,000,000 foot-lb. per hour, or up-

ST. LAWRENCE COAL DELIVERIES, 1893-94.

wards of 3o tons of water, 200 feet in one hour. The manager of
the ULrewery, who has had an opportunity of inspecting the
pump put down by Mr. Matthews, states that, with the new
management and with no increased cost as regards fuel or steam power,
they could now raise in six hours quite as much water as the old set of
pumps could do in twenty-four hours, and whereas previously they had
been subjected to scarcity of supplies of water from the well they had
now ample supplies without running the pumps at full pressure.

—

In his report recently presented the Ohio Inspector of Mines givc's
the following statistics relative to coal mining by machinery in that
state.  He says that 2,553,074 tons were produced by this method, an
increasc of 313,994 tons as compared with the preceding year and the
largest by the above amount of any year of which a record has been
kept by the department.  The returns indicate that during the year,
machine mining has been confined to 10 of the coal producing counties.-
of the State as compared with 8 during 1892 and 11 during 1891, Part
of this variation was caused by Guernsey county, which dropped from.
the list in 1892, but eatered again in 1893,

“The largest production returned was from Hocking county, fol-
lowed by Athens and Perry.  These 3 counties embrace the Hocking
Valley region, in which the returns indicate that the production from
this source amounted to 2,429,512 tons, which equals 9516 per ceat. of
the year’s production of machine mined coal as compared with 93 4-10
per cent. during 1892 ; of this Hocking county produced 35 1-10 per
cent. ‘There were 379 hands employed in operating the mining ma-
chines, which indicates a gain of 35 as compared with the year of 1892,
In preparing the coal for market, after it has been undermined by the
machines, another set of men called followers, drill the holes, blast it
down and load it into mine cars, Of this class the returns show that
there were 2,587, which is a gain of 286 as compared with the preceding
year. In the time worked the greatest was in Jackson county, the least
in Guernsey, while the average in the nine counties was 32 wecks, a
gain of 3 weeks, as compared with the average time worked in the mines
throughout the state.”

In the 10 counties referred to 379 machine operatives and 2,587
day hands were employed 30 weeks. The output of lump coal was
2,263,362 tons; nut coal, 156,331 tons, and 133,381 tons of pea and
slack.

Natural gas pumped from under the Detroit niver is to be sup-
plied to Detroit consumers from the Canadian wells at - Kingsville, Ont.

As customary, on the close of St. Lawrence navigation, we are able, by courtesy of the Customs’ officers and agents of the companies, to
provide our readers with an authentic comparative statement of the coal deliverics for the past season. The total quantity received is the largest
in the histury of the trade, the figures for previous years, since 1883, being . 1885, 360,000 tuns, 13886, 377,50u tuns, 1887, 482,103 wwns, 1888,
517,539 tons : 1889, 467,525 tons * 1890, 543,636 tons: 1891, 602,323 tons; 1892, 626,087 1ons; 1893, 737,391 tons, and in 1894,‘796,28: tons.
1n comparing the returns of the companies we find the Dominion Coal Co., Ltd., with an icrease over last year of 54,859 tons, while the General
Mining Assouittion and the Intercolonial Coal Co. show « decrease of 02,056 tons and 2,928 tons respectively.

” MONTREAL. SOREL. THrEE Rivers. QuEBEC. Totass.
ConPpaNy. ': '
;' 1893 ' " 1894 ' 1S93 1394 1893 1894 1893 1894 ' 1893 1894
!
General Mining Association, Ltd........ : 75195 74359 11,494] 8,485 9,218  3,952|| 33,500, 22,555/ t29,407] 109,351
Dominion Coal Co., Itd ... covvvvhtnt 466,005, 512,269 5,191 E1S 4.3 11 I 55200l  18,087{ 23,173| 489,283] 544,122
Intercolonial Coal Co, Ltd. .. ... . ... 72,079]  Goa5tfl ... ). L e B | BT S i .. 72,079] 60,151
Scotch, English, Welsh and American
bituminous ..... ........... . 36,074f 55849, 1,528 5,032}, ...... PN 9,520 15,877' 47,122f 73,658
649,353 71 1,628; 18,213 13,568 9,215 9.431)| 61,107 61,605: 737,891 796,282:
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The wells belong to the Ontario Natural Gas Company. It is said this
company has an output of 50,000 feet of gas a day at present, and can
casily supply Detroit without assistance from the Ohio fields. An 8-inch
pipe is to be laid under the river at an estimated cost of $50,000.

“ A steel cable one and a halt inch in diameter, travelling at the
rate of 12 miles per hour, can transmit nearly 2,000-horse power,” says
the Llectrical Age. * But by taking a copper wire one scuare inch in
section and applying to it a potential equal to that which is in use to-day
in at least one place in this country, viz, 10,000 volts at 1,000 amperes
per square inch, we find we are transmitting in an invisible form over
that wire more than 13,000 horse power, which is enough to rupture
instantly six such cables as are ordinarily used in operating .a cable
railway.”

An American journal describes a shot-firing appliance, which can
be attached to any form of safety lamp, and is known as the “ Roberts
Shot-firing Lamp.” ‘The following are the essential features of this
apparatus :—- A brass tube 5-16in, in diameter is inserted through the oil
cistern and its top is terminated in a brass box covered with gauze. A
hole is made in the tube opposite the flame, and is normally closed by a
“sleeve” pushed up by a spring.  The lower end of the tube is also
closed by a plate pushed over it by a spring A blow-pipe also passes
through the oil cistern, and is closed like the lower end of the wbe. “To
fire the fuse it is pushed through the tube, and the sleeve being drawn
down, the flame directed on to the end by the blow-pipe.  When it is
certain that sparks will not be thrown from the end of the fuse it may be
withdrawn from the tube.

A new kind of clevator for use in mines is mentioned by the Eng-
lish mining journals. It is constructed so that one side exactly balances
the other.  On one side is a Jarge cage on which a loaded car is run, 1o
be hoisted to the top of the mill, and on the other is a huge iron tank
capable of holding sufficient water to raise the car, load and carman to
the top. The carman, from his station at the bottom, pulls a rope which
opens a stop cock and fills the tank with water, at which the tank de-
scends, and the cage, containing car, carman and all, rises to the top of
the bin, when the car is dumped.  The carman then pulls another rope,
which opens a valve at the bottom of the tank aud lets the water out;
thus the cage and car, now bejng the heaviest, descends, its movement
of course, being always under the control of the operator or carman.
The cage is provided with strong brakes, capable of holding it and the
countents stationery at any point, either in going up or coming down,
and the whole is hung on an 8-foot wheel by a 1}4-inch wire rope of
great holding capacity.

Not long since at Springbank colliery, Airdrie, Scotland, a trial took
place of a Rigg and Meiklejohn coal cutting machine. The machine
was onc of the usual size, 73{-inch diameter cylinders, and was werked
by compressed air at a pressure of 4o pounds per square inch, It was
worked by 4 men, 1 to attend to the machine, 2 laying rails and tetting
props, and another followed the machine clearing out the'cut to let the
coal drop. The cut was 3 feet under in a seam of coal 2 feet 8 inches
thick, and the wall to be cut was 70 yards long. This whole length was
cut in 1 hour and 3o minutes, which at this rate would mean a cut of
considerably over 300 yards per shift of 8 hours. The whole was done
in a very satisfactory manner. Mr. William Cassels, the manager, says:
“\We can cut easily 300 yards pershift. The machine is 7 feet 10 inches
fong over all, 2 feet 10 inches wide, exclusive of cutter, and 1 foot 10

inches high on the rails, and the air pressure at the machine is 35 to go.

pounds, and this is quite enough. The grip cut by this machine is only
234 inches to 3 inches deep, and this results in a large saving of hand
coal as against hand labor.”

-discovery.

As we go to. press we are advised that in the suit a&;ainst the
Dowminion Coal Co., referred to elsewhere in this issue, the Supreme:
Court of Nova Scotia, on the 24th inst., reversed the decision of Judge
Townshend and ordered & new trial.

Is there anything new under the sun? asks the Rafway Review,
and here adds: Soloman was right.  “The more the past is explored the
more cvident this becomes. A pre-historic blast furnace is the latest
Professor E. Petrie, in 1890, convinced himself that in a
remarkable mound called V'el-el-Hesy, in South Palestine, would be
found the remains of what was one of the strongest places in the country
down to the invasions of Sennacherib and Nebuchadnezzar. ‘T'he ex-
plorations, said Mr. Bliss at the recent Palestine exploration fund meet-
ing, have fully verified this forecast.  Amid all the evidence discovered
by Mr. Bliss of the civilization of that remote age—wine presses, treacle
presses, alkali burnings and innumerable others—Dby far the most curious
is the disclosure of an iron blast furnace, arranged to give strong cvi-
dence of being intended to heat, in its descent, a blast of outside air
forced through passages before entering the chamber at the level where
tuyeres are usually fouud. “If this theory be correct,” says Mr. Bliss,
“we find 1,400 years before Christ, the use of the hot air blast instead
of cold air, which is called a modern improvement in iron manufacture
due to Neilson, and patented in 1828.”

A small light “pocket” blasting battery has been brought out by
the Nassau Electrical Company, of New York. The battery is made
up of chloride of silver cells, each being securely and hermetically sealed ;
these cells have an L. M. F. of 1.¢0 volts, with a maximum current of
2.00 amperes, weigh less than 1 oz., are less than 234 in, long, and under
34 in. in diameter.

At the last meeting of the North Staffordshire Institute of Mining
Engineers, Mr. J. J. Priest contributed a paper on * Colliery Cost Sheets,”
which he illustrated by drawings. He observed that there were greater
difficulties in carrying out an elaborate system of cost keeping in North
Staffordshire than in almost any other district, owing. to some extent, to
the modc of working, and partly owing to the fact that in many instances
ironstone and coal were drawn not only from the same shaft but from
the same seam. It would generally be admitted that some system of
ascertainit. g in detail the cost of labor per ton of minerals produced or
paid for was of the first importance to a manager, and unless these
accounts were carefully and minutely kept, the management of any
mining enterprise was not likely to be economical or successful, as
would otherwise be the case.  Labor costs were very generally based on
the tons produced or paid for at the pit, and were therefore only useful
as a means of comparison with the labor cost of previous pays. It was
a common custom in some districts a few years ago for the subordinate
heads of departments to make out their own wages and cost sheets.
This system had the advantage of impressing on the memory of those
officials the cost per ton of each class of labor working under their im-
mediate authority, but that system in late years had become more or
less obsolete. The services of such persons were generally thought to
be better utilized in the active superintendence of their particular de-
partments, while the work of making out the wage sheets and cost sheets
was now generally performed by clerks. The cost sheet would in all
probability be made out on the “tons accounted for,” otherwise “dis-
posed of,” and these would in nearly all cases show a greater or less—
generally less—quantity than the tons paid for at the pit, the discre-
pancy arising from ‘efuse and dirt picked out of coal, allowance to cus-
tomers, variation in the tare weight of trucks, &c., all adding to the
probability that less tons would be “accounted for” than the colliers
were paid for *‘getting.” In some instances the cost was worked out on
the production—that was the coal paid for at the pit—but he maintained
that the most accurate plan was to work out the statement entirely on
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the “tons accounted for,” all fuel consumed on the works being charged
for as materials, at market prices, while coal put to stock on the ground
was valued at much less than current market prices, on account of the
-deterioration which naturally took place ; coal in wagons or on the pit
bank might or might not be taken into consideration in the “general
«cost sheet,” his experience being adverse to its inclusion, as the quantity
of coal paid for and not yct accounted for in this direction usually
balanced itselfl month by month. He made suggestions respecting
dealing with rents, rates and taxes, and spoke of the advantage of the
slide system.

Coal OQutcrops.

This was the subject of a paper read by Sir William Dawson before
the Society of Students of Mining Engineering of McGill University,
at the opening of the session of the Society on the 26th ulto.

A typical coal-bed was defined to be a fossil bug or swamp, withan
underclay or ancient soil beneath, full of carbonized roots, and a roof
of shale or sandstone above, often containing fossil leaves or trunks of
trees. Some of the latter are occasionally found to stand erect as they

_grew ; and being replaced by stony matter, they form what have been
called “ coal-pipes,” which when the coal beneath has been removed by
mining, sometimes fall into the workings, causing accidents to the min-
ers,  The coal itself is shown by the microscope to consist of layers of
compressed and carbonized vegetable matter. In some exceptional
beds, chiefly of cannel coal, there is no true underclay, and the coal in
this case scems to have been produced by the bursting or discharge of
bogs pouring vegetable debris over submerged flats. By continuous or
intermittent subsidence and renewed deposition, it usually happens that
several beds of coal are found to occur, separated by intervening shales
and sandstones, in the same locality.

The coal-bed formed in either of these ways is at first horizontal
and covered up with earthy beds of greater or less thickness, deposited
upon it, and whose pressure has contributed to its condensation and pre-
servation. It has thus no outcrop except where it has been cut across
by the channels of streams, or by the action of the sea on coasts, when
the edge of the bed may appear in the banks of ravines or canyons
or on coast cliffs, Coals of cretaccous and tertiary age in a
horizontal or nearly horizontal attitude crop out in the banks of
rivers in many places in the Canadian North-west, and may be mmed
by levels run iu from the river valleys. Even coals of the true carbon-
iferous period sometimes retain their horizontality, as in parts of the
Ohio coal-field  Usually, however, the movements of the earth’s crust
have thrown the beds into synclinal valleys and antichnal ndges, and
when the crowns of the anticlinals have been removed oy denudation
the edges of the beds appear at the surface or covered only by soil and
loose material, and the outcrops of the several beds of the same series
run in lines more or less parallel to each other. In this case the beds
may be seen to dip in different directions and at different angles with
the surface. Such an outcrop when exposed and examined, enables the
explorer to ascertain the thickness and quality of the bed, the character
of its floor and roof, its horizontal course or strike, its direction and
angle of dip ; and in connection with these facts, the directions along
the surface in which it can be traced, the depth at which it can be

reached at any given point, and the area under which it can be profit- -

ably mined. All these facts and inferences can be learned from a very
small opening, provided it exposes the whole breadth of the outernp.
Additional information may be obtained from the outcrops of the beds
associated with the coal, wherever these are exposed.

But since the beds of coal are not unlimited in extent, and since
the crowns of anticlinals and the bottoms of synclinals are not always
parallel 1o the surface, we may expect the reverse dips on the opposite
sides of synclinals not to run parallel to each other, but to curve round

and join cach other at the ends of the troughs or basins.  We must also
make allowance for the manner in which the outcrops bend backwards
in crossing transverse ridges or forwards in crossing transverse .lleys.
These points were illustrated Ly the arrangement of coal-beds in Eastern
Cape Breton, which have been said to run up on the land like a series
of stranded boats. These outcrops also show the manner in which
anticlinals brninging up hard rocks sometimes form ridges, and when
they bring up softer rocks which have been denuded away, appear as
hollows. “T'he various appearances presented in this way were shown by
a map, and also the curving and widening out of the series of outcrops
when the angle of dip of the measures diminishes.

‘The effects of faults were then explained and illustrated, and the
manner in which they may repeat the outcrops of beds of coal, or may
render them discontinuous.  Special illustrations were given of these
disturbaneces from the great faults in the Pictou coal-field, which were at
one time so perplexing to explorers.

Cape Breton was then taken as an example of the submergence and
erosion by the sea of the outcrops of coal-seams. Limited portions of
the outcrops of coal-seams dipping more or less toward the sea appear
in many places around the older rocks which form the nucleus of Cape
Breton.  Only a small part of many of these coal areas remains on the
land, while there is reason to believe that they extend widely over the
sea bottom both cast and west, and that they are continuous under the
sea with the coal-fields of Nova Scotia proper and Newfoundland. Thus
a large part of the mineral fuel of Cape Breton as well as of Nova Scotia
lies under the sea, and it was shown to what extent these submerged
coal districts may be made available. It was also shown that the amount
of accessible coal not yet mined is enormous, and that the mining of
coal in the maritime provinces of the Dominion admits of a great expan-
sion, if a profitable market can be found either in Canada or elsewhere,

COMPANIES.

New Glasgow Iron, Coal and Railway Co., Ltd.—The following is an
excerpt from the Dircctors’ Report submitted to the sharcholders at the last annwal
meeting :~** Your Directors are pleased to advise the continuous speration of the
furnace” during the eatire year, resulting in an increased production of iron. The
various services of the Company have heen well maintained thronghout the year. A
good deal of difficulty was experienced and some expense incurred in keeping the
railway and other outdoor operations going during the excessive cold of the past
winter. A subsidy was voted by Parliament at its last session for the extension of the
railway five miles, but your Directors have decided that under existing circumstances
it woald nat be prudent to proceed with the work at preseat.  As all are aware, the
rear has been one of great depression in all lines of trade, but possibly none have felt
it 5o keenly as the iron business in its every department.  That we have been able to
do even as well as we have, is, in the opinion of your Directors, a matter for congrat-
ulation. Theamount of the profitsafter two years’ operations have been $110,814.59.”

Nova Scotia Steel and Forge Co., Ltd.—Owing to extreme commercial
stagnation, covering a large portion of the year, necither the volume of business nor
the prices realized by this company were as large as the previous year.  Notwith-
standing the earnings of the company have been fairly satisfactory,  The profits of the
year (ended 3oth June, '94) were $61,281.52, to which is added the balance at credit
of protit and loss carried forward from last statement, $2,943.68 ; or a total profit of
$64,225.20. On recommendation the amount w s distributed as follows :—Reserve
for insurance against bad debts, $4,000; reserve for depreciation of plant, $11,500;
8 per cent.«dividend on preference stock, payable sth Sept., $18,174.45; 8 per cent.
gn ¢§r8(i6in:\ry stack, payable on toth October, $26,664.00; leaving balance forward of

3 275

Drury Nicks! Co., Ltd.—A special meeting of the stockholders was held at
the office of the Company in the Towanship of Drury, Oat., on 26th instant, for the
following purposes :—

1st. To authorize the proper officers of the Company to place a mortgage on all
of the Company’s property for the purpose of paying the debts of the Company.

2nd. To authorize a sale or transfer of all the property of the Company for the
purpose of paying the debns of she Company,

jrd. To authorize an onder to wind up the affairs of the Company.

4th. To do any and all things necessary to a Yropcr transfer of all of the property
of the Company, for the purpose of paying the debts of the Company.

sth. To transact any other husiness that may legally come before the meeting.

Broad Cove Coal Co., Ltd.—The officers of this Company, incorporated at
the last sessian of the Legislature of Nova Scotia, are :—John M. Raymond, President;
Alpheus P. Alger, Vice-President; William Penn Hussey, Zreasurer and General
Manager ; Edgar S. Buffum, Secretary; Warren D, Kinﬁ. Eleetrical Engincer;
Directors, Wm. H. Munroe, of Martha's Vineyard ; George W. Gale, Boston ; John
Y. Pazant, Halifax : Hon. John M. Raymond, Salem; Warren D. King, Prabody ;

‘Hon. Alpheus B. Alger, Cambridge ; Edgar S. Buflum, Salem; J. R. Nacgeli, Zurich,

Switzerland ; William Penn Hussey, Danversport.  The American Loan and Trast
Company, of Boston, of which S. Endicott Peabody, of Salem, is president, is
trustee of the company, holding a deed of trust for $1,000,000 as a guarantee of pay-
ment of principal and intcrest of bonds. The areas controlled by the company cover
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two square miles, and are located in Inverness County, Cape Breton.  The company
ispreparing to build a shipping piee off Meclsade’s 1 te; tenders for therdredging of
which have been given out,

.. Nova Scotia Steel Co., Ltd.—The proposed amalgamation of the New
Glasgow lron, Coal and Railway Co., Ltd., and the Nova Scotia Steel and Forge
Company, Lid.,will be discussc(? by the sharchulders at a meeting to be held in New
Glasgow on $2th proximo.

The Maud Hydraulic Mining Co., l.td., has lwen regstered at Victutia,
B.C., to acquire the placer mining claiws, leases and property held by J. M. Buxton
on Four-Mile Creek, near Quesnelle River, in the Province of British Columbia,
Authorized eapital, $25,000, in shares of $5.  Directurs: [. M. Browning, J. M.
Buxton and Charles Wilson,  The head oflice is at Vancouver, B.C.

Alberta Railway and Coal Co., Ltd, —Subjoined is an excerpt from the
report of the directors submitted to the sharcholders on 3tst ultimo :=—** The accounts
show a protit on working of the railway and colliery of £17,969, while house rents
and water privileges brought in £844, making a total of £18,813 ; on the other side
managerial expenses, insurance, and taxes absorbed £6,391, and interest on deben-
tures and loans, il paid in full, would have required £62,591, leaving a deficit for the
year of £50,168, and increasing the debit balance to profit and loss to £101,316.
Interest on first mortgage debentures, however, requiring in full £53,400, was only
paid to a small extent in cash.  Sundry creditors in Canada and London, and biils
payable, totalled on June 3oul: last £212,429, of which £188,203 was sccured on
mortgage ; and there were in additivn sundry creditors for delbenture interest for
£75,687, and the cash balance amounted to £3,562:—

The balance-sheet and accounts for the twelve months ending June 3oth, 1894,
are herewith submitted.  In judging the result of the warking fur that period, the
sharcholders will bear in ind that the condition of business generally in Canada and
in the United $Htates was very wnsatisfactory.  In face of the severe commercial de-
pression, however, it is gratifying to observe that the quantity of coal which the Com-
pany disposed of was 139,308 tons, against 133,924 tons in the previous year, or an in.
crease o §,384 tuns.  The sharcholders are aware that during the year 1893 the Leth-
bridge-Dunmore Railway was widened to the standard gauge under arrangement with
the Canadian Pacitic Railway Company.  The work was complated on November 28th,
1893, and since that date the railway has been operated by that Company with a
result, it is believed, alike satisfactory to both Companies.”

——

Canada Coals and Railway Co. Ltd, —The sharcholdas of the Canada Cuals
and Railway Con.pany, of Joggins, N.5., held theirannual meeting in Montreal on 20th
instant.  The followmng board of directors was elected :—Messrs. 5. Finley, R. L.
Gault, A, I°. Gaalt, S. 1. Ewing, L. Hanson, E. W, Wil.on and R. Wilson Smith.
At a subsequent meeting of the board Mr. 5. Finley was re-elected president 3 Mr. A,
F. Gaulty vice-president, and Me. A, G. Watsun, seererary treasure.

The Canadian Anthracite and Coal Co., Ltd.—The annual general meet-
ing of the sharcholders was held at Ouawa on 14th inst.  There was a large attend-
ance. ‘The output from the colliery (at present operated by the H. W. MceNeill Co.,
Ltd., uader lease), for the month of October was the smallest for some months, being
6,000 tons. It is intended to largely increase the output in 18935, The C. P R, are
taking large quantities of the coal, which is giving great satisfacuon, and an increasing
market is being found for it in Manitoba, notably at Winnipeg, whers it is gradually
superseding Peansylvania anthracive.  The officers of the Company are : —=Hon. J. G.
Thorpe, Cambridge, Mass., President; O. H. Ingram, Ean Claire, Wis., Treasurer ;
W. K. Coffin, Eau Claire, Assistant Treasurer; L. Cranneli, Ottawa, Secretary.
The quantity, quality and vatue of the coal is now assured beyond any doubt, and
great credit is due 1o the lessee, Mr, H. W. McNeill, for the vigorous and successful
manner he has prosecuted the development of the trade of the colliery,

Creighton Gold Mining Co.- Several experts have reported on this Com-
pany’s property and the works have been closed down,  Mr. J. Burley Smith, MLE.,
1as, we believe, taken a contract tu do some prospecting with the chamond drill, and
this work is proceeding.

The Eureka Oil Developing Co., of Lambton,—This Com{)any seeks
incerporation with the object of taking over the petroleum and power producing busi-
nessat present carried on Dy James E. Austin, of Ennishillen, in the County of Lambton,

including real estate, vil ‘wells, machinery, Luillings, pipe lines, tanks and all the
plant connected with said wells and business, and to carry on and extend the same.
Head office : Petrolia, Ont.  Authorized capital, $5,000. Directors: J. E. Austin,
London ; R. M, Morgan and J. W. Morgan, of the town of Adelaide ; David Barr,
Petrolia, and George Burness, Lo.don,

Compagnie Francaise des Phosphates du Canada.— The lands of this
Comp:my, in_ liquidation, will be sold by.pubhc auction al‘l*oxdcnux, France, on 4th
proaimo,  The propesty is in the Townships of Portland East and West, and Tem-
pleton, Ottawa County, Que. The upset price is 10,000 francs, and the purchaser
will have to pay over and above a sum of §,800 francs for government costs in France
and the costs of liquidation. The price is payable five months after sale,

Nelson Hydraulic Mining Co., Ltd.—The first annual mecting of the Nelson
Hydraulie Mining Co. was held last month,  The directors presented a seport of the
progress of the company, which has been so frequently noted in our colxmins that
there is no necessity to repeat it.  Mr. John Elliot was clected a director in the place
of Mr. J. I'. Hume, resigned, and the other members of the board were all re-clected.
Some important alterations of the by-laws were discussed and left to the Loard to
carry out.

Rapid Tunnel Work.—The record for fast tunnel driving is belicved to be held
Dy the East River Gas company in the construction of its tunnel under the East river,
New York.  Inone week the day shift made 48 feet 6 inches—a total of 101 fgcl.
The heading is 10 feet 6 inches by 8§ feet 6 inches and was advanced in full scction.
The rock is very hard hornblende gneiss.  This is very remarkable work, considering
the peculiarly gxmcult conditions of the locality; and is clo’med to be the quickest
tunnel-driving of the kind.  Four threc-and-onc-half-inch drills were used in the licad-
ing, mounted on tunnel columns with arms, two dnl}s on e:u_:h.column. About fifteen
holes, nine to ten feet deep, were drilled by cach shift, consisting of five machit.  run-
ners and their helpers.

' GOLD MINING.

+  Nova Scotia.

Caribou. —Messts, Dixon & Co. have completed the transfer of their property to-
the Caribou Gold Muung Co., Ltd.

The work of unwatering and resimbering tiie shaft on the Macdonald property
has been completed, and levels started frow the shaft. Capt. Mackintush reports
good ore showing in the faces.

Mr. Damas Tonquay continues to work steadily his Moose River surface gravel.
Last year he crushed 4,131 tons, which gave an average of 1% dwts,, making this the
lowest grade ore worked in Nova Scotia.

Gold River.—Ncgotiations are afoot for the transfer of the Victor Co’s property
to New York people.

An expert has also visited the property of the Lincoln Mining and Milling Co.,
and 1s making a mill test of the ore {rom the * Picayune " and ** Captain” lodes.

Mr. T. N. Baker has opened a second lode upon his property, 200 feet south of
the large lode, It is small in size, from two to nine inches, but the ton and a half in
thé dump is valued at 10 ozs. to the ton.

Rillag.—Ttus district is practicaily deserted, and no returns have been made for
some time.

seormont.—The October return of the Richandson mine was 300 ozs. from about
900 tons.  The new plant is now running smoothly and the faces in the mine work-
ings are showing a hagher grade of ore.  The ** McMillan ” lode has been cut on the
western end of the property and 15 about 18 inches wide, showing gold freely.

The Country Harbor (or Samt {olm) Co., at Johnson’s Brook, have cut the streak
worked on the adjoining Antigonish property and are now in good ore.  October’s
yield is reported at 175 ozs,

Uniacke.—The C. P. F. Mining Association are successfully working a 3 to 4 dwt..
ore here.  The wining is done by open cut or quarry, a Miller cable hoist being in
usc for hoisting and conveying from the pit.  This system is likely to finid favor in
other portions of the Province where lasge belts of auriferous material occur.

South Uniacke.—The new mill of the Golden Lode Co. is reported ready for
running. The quartz taken out of the roll cut by the shaft has been milled at the
Thompson Quirk mill and yielded a brick of 272 ozs., an average of over 7 ozs. to the
ton,  This property will be a very lasge producer in 1895.

Renfrew.—The mill of the Pictou Development Co., which has been several
months idle from lack of water, has started up and is now crushing the large accumu-
lation of quartz mined during,the summer months. The lode is reported as looking.
fully as well as hitherto,

Ontario.

The Sultana Gold Mine has not been sold to English capitalists as reported.

The Ophir Gold Mine is hieing worked by a strong force.  The 30-stamp mill is-
also running double and a respectable brick is reported peroweally.  Mr. F. D. Tay-
lor, M. E,, is superintendent.

_During the month, Sheriff Carpenter, Rat Portage, sold all the moveable property
of the Black Jack Mining Co, and the Gold and Silver Reduction Co. under execu-
tions in his hands, The whole cost originally $6,000 or $7,000, and was bought by
Mr. W. G. Motley for $1,050 and will be moved to White Fish Bay for the purpose
of operating the Regina mining location recently purchased by an English syndicate.

The Rainy Lake Journal states that Capt. Dent, of the Syndicate Mining Co.,
reports that his Company is working night and day on the Luella property, and as.
the shaft goes down on the mine the ore becomes richer and the vein is getting wider.
In fact the ore is so rich that a 20-stamp mill has been ordered and the work of con-
struction of the building is to legin insidle of two wecks, or as soon as the necessary
plans and specifications can be sccured from Duluth.

Last Monday morning Mr. Wm. Caldwell and a gang of men went out to the
Regina mine with an outfit to erect camps, shaft house, and other necessary buildings
to accommodate a mining staff of twenty men for the winter to carry on the development
cf the property. A 20-stamp mill will lic put on the property as soon as the state of”
development will warrant it.--Ra: Porta,e Herald.

British Columbia.

The Cariboo Mining Company, Camp McKinney, are considering the idea of
putting twenty additional stamps onto the Cariboo in the spring and working theic
mill by water power by bringing the water in pipes from Rice creck from a distance
of a mile and a half, "In this case some of the stamps—ten or fifteen—-could be util-
xzcgl for custom work. There §s no doubt that a custom mill at either McKinney or
Fairview would be kept busy the year round and pay a handsome dividend.

The negotiations which have been under way for some time past for the purchase
of the Victoria lydraulic company’s claims on the North and South Forks of Ques-
nelle river, have been closed, and the property transferred to the new syndicate.
This is composed of Messrs. Geo. A. Cox, president of the Canadian Bank of Com-
merce, and Wm. McKenzie, })residcm of the Street Railway, Toronto, D. D, Mann
and T. G. Holt, contractors of Montreal, also representing other castern capitalists,
and F. S.-Barnard, M.P., of Victoria, the original owners also retaining a consider-
able interest.  The amount raid to the latter in cash and paid up stock is understood
to be in the neighborhood of $70,000. The purchasers, to whom the proposition was
introduced by Mr. Barnard, secured the services of Mr. Ross Brown, a well known
mining engincer of California, on the propetties.  Mr, Ross Brown was not only well
satisfied with the prospects for duveloping a profitable mine, but also expressed him-
sclf very favorably of the whole of that section of the province, believing that there
are numerous auriferous channels of ancient rivers, which will pay largely by hydraulic-
ing.
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About 40 men are placer mining at Rock creek, South Okanagan, and 3o of
these will stay in all winter.  The average is $6 per day.

In all 22 car loads of machinery have been shipped o Lytton for the new pump-
ing and dredging plant,

Prospects for Trail creck ate very good,  The Le Roi is eapected to furn ont 30

tons of ore a day, averaging $40 a ton,
The gold output of Kootenay will this year approsimate a total of $200,000, made
up as follows : —

Asning Diviston, Grarvel, Quarts,
Trall Creek. coviis oot i i e e $150,000
NeltOl. o oiiieieieint teies sivsee ves sie-sissnnnses oo $ 8,000 20,000
Trout Lake. cvv it i o ol tietes sene vn o siee e, 2,000
Revelstoke vi i coieiienens ceriresstsssessiersiases o.00es 10,000
Fort Steele....oov iiioiiiiiiiii e 0 0 el 10,000

Total, vor v e il L ieree o e seesene..$30,000  $170,000

The O. K. stap mill is running on ore that has been culled over three timesand
yet is found very profitable working.

On December 6th, 1890, Charles Hussey, who owned i ﬁ\'c:%ignlhn interest in
the Poorman mine and will, six miles west of Nelson, mottgaged his interest to the
Spokane National Bank for $14,000. The bank shortly afterwards suspended and
was placed in charge of a receiver,  The mortgage was one of the assets the receiver
hoped to realize enough on to enable him to pay off the bank’s indebtedness in full.
Last manth A L. Davenport, who owned the other three-cighths of the mine and
mill, bought the mortgage and the transfer is now on record in the record office at
Neleon, By this deal Mr. Davenport secures title to the Poorman mine and mill, and
he is now in a position to work the property to the best advantage. At present the
mill is running day and night, the water supply being ample,  The ore worked is so
soft that from twenty to twenty four tons are crushed daily.  About 1,000 tons have
“been run through this year, the returns being satisfactory. — The steping ground, how-
ever, is pretty well worked out, for if the drifts were continued much farther they
would both come out on the surface, owing to the incline from which the drifts run
starting in a ridge or hogback. It is more than likely that a hoist, to be run by a
Pelton wheel, will be put an the mine in the spring. I this is done, the mill will be
run continuously, as it is the intention to sink on the ore body. — Tribune.

The Golden Era Mining Co. is hydraulicing with good results on the North
Thompson. The machinery is very simple and comprises two wheels 14 ft. in diam.
and oi’g ft. face, driven by the current of the river and set upon either end of a scow:.
These drive the pump for hydraulicing. 1t is proposed to build a larger scow than
the one at present in use, and employ a single wheel, say 16 feet diameter by 18 feet
wide, instead of the two smaller sized ones now used, and this single wheel will give
them sufficient hydrauiic power for any purpose whatever.  The power from the river
is so great that one pump will put in 400 miners' inches at an elevation of 150 feet.

Work has been begun on the claims on Granite Creck in the Similkameen dis-
trict owned by the Stevenson Gold and Platinum Hydraulic Mining Co. Tests on
these upper benchies have run as high as $1.50 10 the cubic yard, anid the whole bank
is estimated to average 25 to 35 cents. The gold is coarse.  Platinun has also been
found and is expected to yield about one-thisd as much in value as the gold.

The Victoria Placer Mining Co., represented by J. D. Sherwood and (I F. War-
ner, will spend $55,000 on developing its claims on the left bank of the Pend
A'Oriclle.  Water will be brought from four miles up the Salmon River in a tlume,
which will be carried across the P'end  Oriclle on a cable.

A recent dispatch says:  “ Up to this year British Columbia has owed its repu-
tation as a mining country to the gold ontput of the Cariboo district; but this year
will prove that Kootenay is not only the silver and lead-producing district in Beitish
Columbia, hut is the greatest gold-producing district of the province as well.  The
gold output of Cariboo comes from gravel mines, while the Kootenay output is from
the quartz mines, and these only meagerly developed.  Quartz necessarily gives em-
ployment to a large number of men and the industry is a lasting one.  The gold out.
put of Kootenay this year will aggregate $200,c00.

The War Eagle is now working about 20 men, sinking two shafts and running a
tunnel. The owners will began ore on 4th instant.  The ote yields $600 in gold and
1234 per cent. copper.  Steam power will be obtained from the Le Roi mine and
Burleigh dnlls put in nest week.  The new shaft will join the tunnel and will be com-
pleted in about & week when the bond on the property will be taken up.  On the
north side the ledge is opening well and is now 6 feet 10 inches wide.  The ore chute
is 900 feet long by 9 feet broad and all in sight is ore.  Once stoping is started 100
tons a day can be taken ot as casily as one ton, and when opened out another 200
feet she will put out 250 tons a day,  This property gives every promise of becoming
a mine sooner than any other in camp.  Everything is being done in a miner-like
manner to develop the property to the best and fullest advantage. Mr., Kingsbury,
part owner of this property and also of the Poorman mine in the Cour d’ Alene, states
that he prefers this camp to any other in this province.

A personal visit to the O. K. says the Miner, shows the wark to be in active pro-
gress. The tunnel is in 300 feet and the gnartz vein mattgr cuts it in several places
and shows up well at the end of the tunnel. A five stamp mill is in full swing and
gives concentrates worth $500 per ton. The tailings also will be rehandled as -on.
siderable gold passes out with them, A {igging machine with copper table has just
been put 1n and will start work next week.

In the L. X. L., adjoining the O. K., stoping is going on in two or three places
and ore of the same quality as the O. K. is being taken out, but no plant has yet heen

ut in. The recent survey of these claims by Mr. F. Ritchie throws the line of the

. X. L. over on to the O. K., covering the tunnel for some 40 feet ; the two mines
are therefore using the same tunnel and the I. X. L. is taking out ore which was
thought to have heen located by the O. K. people.

At the Le Roiis still going on in the 300 foot level and the are comes up richer
than ever. Burleigh drills will be put in at once and they will ship some 30 tons a
day as they have a clear face of 300 to 400 feet of ore to work on and will probably
put out between 3,000 and 4,000 tons this winter. It is understood that all this ship-
ment will be made from Trail landing,

Mr. Chas. 1. Law, late Commissioner to the World’s Fair, contributes the fol.
lowing to that excellently gotten up provincial magazine 74e Monince :
sFive development now in vrogress in the district of Caribao promises to opan up
anew ficld for placer minersin the olil river channels which are now buried beneath the
enormous masses of lava which cover the upper countey for many miles.  These chan-
nels are wsually at a much higher elevation than the beds af the wadeen steeams, and
whenever cut into and worked have seeved to supply the present river beds with their
auriferous deposits,  In many instances the older channels are so completely olscuret!
that it has not been possible to discover theie location.  Mr. Ross T, Browne, who
recently exploited the Victoria l[)‘dtmlljc prppenics at Quesnolle Forks, Cariboo dis.
trict, has developed a system in California for teacing thesc old channels, which is
known as the Forest Hill Divide System, because of the principle first having been
successfully applied to the opening of that great property, A late report of the state
mining bureau of California refers in detail to the work inaugurated by Mr. Browne
as a very remarkable piece of engineering skill, and explains the imeans by which he
was enabled to trace the bed of a phocene river between two mines, five miles apart,
and where the veins, of the channel were 8,000 feet divtant from each other, The
ea. tier drift mining on the great blue leads of California was attended by many costly
mistakes which modern enginecring science has shown us a way to void 3 and it is to
the accumulated knowledge and ripe experience of such authorities as Mr, Browne
and others, that we are enabled to reap all the advantages of such experience in open.
ing up ground in Cariboo district of. like character and conditions. It is apparent
from observations made in the field during the last season, that we are about to enter
on an era of drift mining which will carry #s into localities hitherto unexplored.  There
is a vast district lying west of the Fraser, opposite the mouth of Quesnelle, which is
covered by basalt for 100 miles square 3 and 1t is to this particular field that I wish to
call attention with aview to investigation. The old system of drainage of the Ques-
nelle river country appears to have crossed the Fraser where the two now meet, and
proceeded in a westerly direction towards the coast, It is possible that at that time
the upper Fraser river did not then exist, and proof of this appears 10 have been fur.
nished by the discovery of a great auriferous channel passing to the westward under a
cap of basait 100 feet thick, at an elevation of severat hundr_e(l feet above the present
Fraser system, and crossing the latter at right angles.  This channel was found by
Dr. Selwyn, director of the Geological Survey many years ago ; and the conditions
being exactly the same as in California add Australia, he has always been of the opinion
that it should be investigated. Mr. Iobson, the well known hydraulic engineer, has
eaploited much of the ground about Quesnclle, and his California experience has
forced him to conclusions which bear out the theory of a westerly drainage of the
Quesnelle river system. 1f it should be proven that this channel continues westward
and does not return again to the Fraser river, we will have proved the important fact
that the vast broken plains between the Fraser river and the sea coast, which are now
covered with lava, have at one time been traversed by a river systemy containing auri-
ferous gravels, but now hidden from view. The opening up of such a field may lead
to prodigious results, as the lateral branches of the zceater streams may extend over
an immense area.  The methods employed in California to trace out these channels
and their tributaries can be directly applied to this new field ; and it is possible that
we may be able to prove a new gold field of Lireater value than old Cariboo. It will
be possible in many instances to trace the older auriferous deposits to quariz veins of &
rmanent character, and thereby place the mining of gold quartz on a solid bases.
()\e’hcn it is considered that the Witwatersrand district in South Africa is only 12 miles
in length and is praducing thirty willions sterling of gold per annum, it'is not un-
reasonable to assume that our gold oelds will prove equally as rich in an area so ex-
tensive as that which we posses.  The righest gold fields in Australia and California
were proven to exist in old channels buried under basalt and other deliris, and we may
expect similar results from like conditions in this country.”

SILVER LEAD MINING IN BRITISH COLUMBIA.

An extraordinary showing of clean ore is to be seen in one of the stopes in the
Slocan Star.  Byron White measured eight fect actoss of clean high-grade galena,
without a trace of country rock or zinc or other base metal init. It is not any-
where near the surface, cither.

-

Since the railway reached Three Forks, the Slocan Star has been shipping ore at
the rate of 50 tons per day and this record will be hept up for fully two weeks to
come. The ore, like all previous shipments from here is consigned to the Grant-
Omaha smelter at Omaha. There are 800 tons to come down from the store-house,
with 1,000 tons more from the mine during the winter. At the end of the week the
Mountain Chief will resume its 500 ton shipment.  Other properties are preparing to
ship, including the Alamo, Idaho, Nable Five, Cumberland and Surprise.  About
250 tons in all have been forwatded from here during the week, valued at 525.000.
Hesides this the Trail creek mines shipped —Le Roi, 30 tonsto Everett ; Josie, 14
tons to Tacoma ; and the Gold Hill §%5 tons, also to Tacoma. These latter ship-
ments were valued at $2,475.  The approximate value of the ores of the district
shipped duting October was in the neighborhood of $48,000. The local list stands
thus:

Sept. 13, from the Alpha mine. .........120,000 lbs., valued at $6,000
Sept. 17, o s 80,000 " 9,000
Sept. 19, " “ e eeseseea220,000 ¢ 11,000

Sept. 20, “ s veee e.e. 78,130 o 3,900
Sept. 21, o i .o 0.178,375 o 9,000
Sept. 24, s s vie -...181,000 s 9,100
Sept. 28, o ¢ . .. .180,000 o 9,000
Oct. 1, ¢ s . eiiese . §O0,000 ¢ 4,500
Oct. 9, “ ] i veees .. 150,000 4 7,500
. Oct. 18, ¢ ¢ seaiees +o 75,000 “ 3,750
Oct. 2§, Mountain Chief .. ... ...122,450 “ 6,150
Now, 3, Slocan Star vesesess. 200,000 ¢ 10,000
Now. 3, o s ceestecss. 40,000 ¢ 2,000
Now. 7, i 4 v ee +ese 260,000 “* 13,000

The value is reckoned on the basis of the release manifest of $100 per ton, but this
will be found to be below rather than above the actual worth of the ore.

There are four mines in the Slocan to-day putting out ore that goes over 1,000
ounces tothe ton. They are the Antoine, the Nonpareil, the Goodenough and the
Reucau. On the Antoine, Jack Thom and two men have been at work for eight
weeks putting out 1,000 otince ore, and they reckon that they have $15,000 to $30,000
worth on the bank. From the Nonpareil thirty sacks of ore, about one ton in all
have been brought down to Kaslo for shipment, ~ The ore assayed over four thousand
ounces to the ton.—Continsed on page 229.
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CORRESPONDENCE.
(With Pleasure.) ‘
The Editor :— ' -

Your personal note concerning me in the October REVIEW contains a grain of
truth, but several measures of error,

As you are well aware 1 have all alung been connected in a dual capacity with
both the Amierican and Canadian Rand Drill Cos. My duties in connection with
the American company have of 1te largely increased, ‘while the business here has
seached a stage of development where it loes not requite my personal attention to
the extent that it formerly did.  Under these cireumstances I expect to make New
York my headquarters for the future, but 1 have ao intention 0} severing my cone
nection with the Canadian Rand Diill Co,  On the contrary [ expect to continue
as engineer of that company atd direct its operations as hereiofore. I hope to con-
tinue o meet my Canadian frieads on their own soil in both a lusiness and social
capacity, and beg to say to them that when in New Vork they will always find the
latch-string out at 23 Park Place,

Yours faithfully,
F. A, HALSEY.
SHERBROOKE, Que., 12th Nov., 1894,

Mining in British Columbia.
The Editor :— - *

One of the best evidences ol the ineshansuide richness of the mines of this
provined is that much of the world's expericnee is gravitating here and settling down
to the work of steady and sysicmatic dorelupauent, And not only is this eapetience
amongst the arnnals, but the nunibens and e capital are coming 1o mahe their siand
in the gulches and un thuse mountain tops on which nature has bestowed her richest
minceal treasutes. The days of placer mining, though hmited, have not yet passed
uwn{ in s conntry of muuntain ranges, deep gulches and golden sands ; but modern
methods have begun to deal with relractory ure and with the tocks which nature in
her convalsions has burnad and made olidwate.

‘The pan bas been superseded by the racker, and the wouden aqueduct has given
way tu the hydrauhe pipe, and the machinery of our boyhood las been superseded by
the stanp il with 3s great power o pulverize the hardest quartz and thus release
the golden treasure from its rtoch-Lound bed. One efivet of the superalundance of
rich mincral ore is that it souner or later atuacts capital, and this becon:es a staying
power in the production of wealih,  The old complaint that the minets are mere pro-
spectors Al do vl represent fiaed ot systematic clust i sapidly disappearing before
the steady ndlux of naners and capitalists who have cutie (o stay, but the work of the
prospector has by no means ceased.  The tield here is yet a large one and the encour.
a -fuwm. compared with that offered Ly other countries, is by no means small or vari-
able. .

After many years of labor in the field Dr. Dawson has concluded this year's work
with the deepest conviction that the mineral prospects in the province are very ens
couraging. As an authority on British Columbia mining matters he is, perhaps, one
of the select, because he has given the province most careful attention.  Ile is noy
given to supetlatises, hut the sunimaty ot his report of the year's wurk does not admit
of any other conclusion than the une that the mining industry. of the province has al-
ready marked an activity not exceeded in previous yeats, and that the production,
especially of silver, is guing to add millions to the wealth of the Dominion.

The ordinary reader 1s very apt to put down what he hears of mineral develop-
ment now-a-days to be the dieam of an enthusiast, who, tired of the oppression, is
inclined to draw fancy pictures in order 10 encourage the dasponding.

He is, however, assured on authority which men hase esery where Jearned to re-
spect, that the mining activity of the province is by no means a vision of the dreamer,
but a reality, and that the recent shutting down of the Kootenay mines has only been
a pause for breath, duning which smelter and concenuiating works have veen erected
for reducing the ore on the spot.

One ot the pleasing features in this respect is to note the way in which Canadians
themselves are taking hold,  In the past the Canadian yiclded 100 readily to others,
1le gave way to the Englishman or the American, as though these always possessed
more experience than humself,  He has since learned 1o use better judgment, to give
way.only when faitly over-matched,

I have in memory a picture that was presented to me a short time ago by a man
who was working a rocker on the Fraser near Yale,  Said he: ‘Do you see those
picces of plant lying around loose un the banks of the Fraser 2 They are the rémains
of a plant sent out by an English company,  Fhe plant cost abom $40,000. Thete
was an Englishnan in charge and he was so important a person that he stood all day
with an umbrella over his heod and superintended the locating, or rather the aislocat.
ing of this plant. He would listen to noone. A suggestion from a practical man
was out of the questivn,  Even when offered by an old timer with a fund of ex-
petience on the Fraser, and given with the best of intentions, it was unheeded and
went the wrong way, Lecause it was grattitous and well meant.  The 1esult may be
seen any day, and the uninformed traveler wonders what kind of water works came
to grief when this plant was distributed promiscuously along the siver banks.”

It is a feature in NewZealand mining that English capital is best conducted under
Scotch management, theugh it is by no means to be inlerred that all English man-
agement of gold niines is capricious and extravagant. The inference to be drawn is
rather that Canadians are finding that they have been more or less underrated in the
mining fieid.

The advance which Ottawa has made in this western province indicates the
potent and progressive power of the Dominion Gnrvernment. In the explorations
which have ticen found necessary 1o sccure the introduction of capital and also to
secure development, the educated gentlemen of the Geolegical Survey have done very
much to make the resources of the country known,

They have also cxerciscd a beneficial influence in lighting the way for the ac-
complishment of two great measures which wil, doubtless, be soorer or {nlet adopted
by tge Deminion Goverrnment, viz :—the sub-division of freshet-occuring streams and
a general system of inrigating dry lands. .

$o far it has been deemed advisable to tegin this series with a brief introductory
aticle. In those that-follcw the attention of tﬁe reader will be called to cestain facts
which bear intimately on the mining resources as they present themselves in a general
way to the observer.

It is not a little astonishing to find that numerous misconceptions prevailed in
the eatly days with regatd 1o the mineral resources of this province. The limit at
one time cmbraced only gold and coal. "Thé rich silver deposits of Kootenay were
then unknown, as also” were the iron and co&m deposits which are now found to
exist in large quantities. In the race for gold the prospector has laid ‘bare othet

|
treasires which are both rich and inexhaustible and new-areas are constantly entering
the domain of his mineral treasure,

It is this constant prospect of new areas which adds interest and value to the min-
ing industries and gives additiv al interest to the province,

There is an expectation ir 11ining citcles which is commensurate with the mining
vossibilities of the province, 4t is the reasonableness of these possibilities which gives
life, strength and hope to the mining industries of the country. The grazing lands
of the province mnay possess some extent—the agricultural lands may be limited, but
the mineral ateas are constantly expanding, and as thé case isin Cariboo there is &
decided tendency to revive a one time activity.

The Canadian geolugist regards the province as a great exception from the
general rule.  He is astonished but not confout.ded. The prospector camped in the
gulch will hail you as you pass, invite you to partake of his grub, hand you sume
speciriens of the latest find and then tell you that, at one time, Nature has furiously
kicked up her héels and faltly howled. There never was, he will tell you, before or
since, such a fine old junble as when these mountains ** bucked * forth and then
stowd perfectly still,

Camped, nat far fean North Bead I met, somic weeks ago, & man who was an
old timer. Ile was an Englishman ramed Louis fohnson,  Like most of his country-
men in this country he is warim heanied and would share his last piece of bread with
the hungry teaveler.  After partaking of his frugal fare this veteran handed mie some
specimens of gold-bearing quartz which he found in the muuntains adjacent to North
Bend,  These specimens were exceedingly rich, but the depth and extent of the lead
was yet to be determined.  This prospector who has been 25 years in the business
in the province was quite sanguine. A great deal of confidence is really necessary if
the prospector must succeed. e is undoubtedly a fortune seeker and it does not
square with his calling to give way to gloomy reflegtions even though he never found
bed rock or made the * riffle,”

To the umnipresent gold, silver and coal in the province, must be added gypsum
and mica as articles of commerce posessing considerable commercial value,

In the carly days of the maritime provinces during the existence of the Reci-
procity Treaty, gypwm from the provinces found a ready market in Portland,
Buston and New York. Not a few farmers realized hamlsomely, froin this gypsum
trade. Its reduction by burning to expel the water and thus make plaster of paris
was an casy process.  The American people import not a little of our ﬁypsum now-ae.
days but its demand in the Dominion is constantly increasing—somet mﬁ closetoa
hundred thousand dollars being the quantity used in Canada. But of this gypsum
more particulars will be given hereafter,

Of wiica theee are known to be lour promisingmines, two near the Tete Jeune Cache
and two on the Canoe River, These iines nre the property of Mr. Louis VictorBennett,
of Kamloops.  Mr. Bennett, though quite a young man possesses much of the ability,
enterprise and perseverance which are so necessary to achieve success in the mining
world, This gentleman has already eapended a large amount of money in holding
the furt,  As mica comes within the mining regulations the duties which have to be
performed on its possession in the mines place it beyond the reach of the ordinary
speculator.

The property on Canoce River is known as white mica. It is founed in gneiss
rock. It is also found in dininutive quantities in quartz about ten miles west of
Canoe River.

It is found in no less then ten distinct veins heavily laden with the mica. The
veins are parallel and they run in a south-easterly to a north-westerly course with a
dip to the south at an angle of about §5° and covering a distance of from one mile
to one mile and a half in width visible in a north-westerly direction until they again
scck refuge in the cragged glacier mountaing (o the west, a distance of about
one mile and a half. The veins measure from 2 to 16 feet in thickness, Writing
of this mine on Oct. 22, 1804, Mr. Jno. F. Smith, who has the mine in charge says :
That all the work that had been done was centered on this vein which is about 12
feet thick where itvis opened, Lut immediately below a shale of rock of about 12 feet
in thickness is another vein 10 feet in thickness, but 1 think these will be found to be
the same vein on further development.  ** Nevertheless we continued aperations in the
open cut previously started from which we took out some fine blocks of mica. As I
judge the formation of mica in large blocks is little understood I brought out several
pieces of especial interest showing he x the mica is forned in the quartz and the class
of rack in which mica is found. In our operations, continues Mr. Smith, we found a
small })iecc of very hard and britile bluish-white stone which may prove to bLe beryl,
some formatiun of which is precious stone. A few days later a large piece was found.
I broke this in two with the intention of bringing it out, but unfortunately I laid it
down on a stone and came out forgetting it. Nevertheless 1 have the small piece
first found which will cut glass as easily as a glazier's diamond. We also picked out
small pieces of fluor spar ﬁ]uc in caste. Several deposits of black mica were found,
all of which can be seen by anyone who may desire,

¢ Mica is found in as well defined a ledge set in quartzas any other mineral but in
wedge shaped blocks from fosr to ten inches lhi:.l at one end, squaring various
dimensions. Mr. Smith says each block of the mica found will weigh from 1§ to 20
pounds, There are several distinct veins running parallel in these mountains which
are strictly the Cariboo range of mountains. These deposits can be traced for several
miles in Jlength and about a mile and a half in Lreadth. There is, he says,
equally as much mica hete as there is at the Tete Jeune Cache. It does not show
so well Lecause there has not Leen so much work done. We started in the centre:-
location and ran a drift 14 feet from which we unearthed considerable mica of a little
different quality, not quite <o clear as that from Tete feune Cache, but a litcle
rougher and more flexible.”

Passing gold, coal and iron mines, Mr. Smith has directed his practical attention
to a neglected field.

The demand for mica is constantly incm\sing and as we have no reason to doubt
that our protective policy will give way to a suicidal one of handing over the natural
productions of the country to strangers, the interest of Canadian capitalists must
center more than ever in the natural resources of the country, especially in this por-
tion of the Dominion. Canadians have been 100 1eady to hand over their mineral
treasures tu outside capitalists who have often been in” no better circumstances than
themselves.  Mistakes like these will not be made in the future, though the inference
is not to be drawn that in these pages any attempt is made to create a prejudice
against outside capital. This capital is very much needed, but it is not to be pre-
ferred to the home-made article which it-has been the praciice in mining circles to
regard as inferior to the importation. ’

The constantly widening demand for mica in this conntsy is an incentive to the
development of this mineral, and as the proof of the richness of & place may be
determined by the actual field, so the readers of the journal mn{ best realize what
the value of this mica is by a sample which will be shortly sent to the Revizw offices

‘H.J. B,
Kawuoops, B. C,, 21t Nov., 1804.
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‘The Coleraine Mining Co.

7o the Editor — ) L.

For the benetit of insestors whose attentivn may be directed to the chromic iron
industry of this section, a few hines respectng the remarkable business methods of this
company may be of mterest.  The Coleraine Mining Co., in which Lieut.-Gavernor
Chapleau and Senators Desjardins and Lacoste are directors, owns a large block of
land in the township of Coleraine, Que., and on the discovery of deposits of chromic
jron upon its property, the Sceretary, Mr. Papinean, granted working leases of :\fc‘as
1o a number of operators,  These leases, it is worthy of remark, were signed only hy
Mr Papmeau as Sceretary of the Company, and were aceepted in good faith as a bona
Side :\mll binding agreement with the Company. A cousiderable amount of develop-
ment followed and large quantities of chronic iton, commanding a good market, were
raised.  But the Company, finding the value of its land greatly enhanced by these
operations, cooly repudiates the Jeases of its Secretary, and claims that they are invalid,
inasmuch as they have not been ratified by the Company. A nice state of things this
for the unfortunate operator who has been alluwed to spend considerable money on his
arca and who sceks 2 recompense {rom the sale of his ore, And now, forsooth, he is
compelled to accept new terms or lose his all.  The new agreement provides for the
lease of small areas, some twenty-cight acres in extent, at a royalty of one-half the
selling p 1ce of the ore.  Qut of the remawnder (say mine dollars), he h_:\s to provide (:us
working expenses and costs and recoup himsell as Lest he may.  This sharp practice
will not commend itself as worthy of the eminent and Honourable gentlemen who § re-
side over the affawrs of the Company, neither will it conduce to the spee.ly develop-
ment of their lands, which they so camestly desire. The goose will lay one golden
egg and then die. I may say that Dr. Reed, wha owns probably the best cl;nfnixc:
iron property m this section, ts quite content with five dollars per ton, a royaity, by
the way, n itself high enough i all conscience.

Thanking you for the space. .
R. 8.
Bt.ack Laxg, 22nd Nov., 1894.

Prospecting on the Rainy River.

The E sitor : . . . .

A few notes respecting a prospecting trip to the Rainy River country may be of in.
terest 10 your readers. We arrived at Rat Portage on 19th June and ngchnscd our pro-
provisiomsand camp outfit. It had Leen our purpose to go direct to Rainy Lake, but on
hearing of the discoveries of gold in the vicinity, we determined to spendafew daysinand
around Rat Portage.  We examined a great many islands and found many promising
leads, but on learning of the rich finds being made on Rainy Lake, we left for this
point on 25th June, and arrived at Fort Francis three days later.  Fon Fx:mc'xs is an
old Hudson Bay fors at the head of Rainy River, about 190 miles from Rat Portage.
Between these points there is a very fair sleamer service, the boat making the round
trip once a week. Leaving Fort Francis on the 29th with twe canoes we went 1o the
North-West Bay, about 26 niles away, :3nd here our party divided—my brother :1‘m_l a
hrlf-breed going farther north-cast, while I went south-cast, or towards the Seine
river. On reaching Shoal Lake, some 42 miles from Fort Francis, I found the sur.
rounding country promising enough to warrant the estab' shment of a permanent camp.
We discovered some very promising leads, some of them showing free gold and all
panning very well. _About this time a great many prospectors were coming into this
region from the Manitou district. By the 15th October we had taken up about 1,000
acres of promising country.  All the land round $hoal Lake has been taken up by the
numcrous pastics in the ficld and development is being rapidly pushed ahead.  Five
stamp mills of various sizes have been contracted for to be in running order by the 1st
of June next year, and altogether the outlook for practical results aiext season 1s very
promising. The only thing necessary to make tins a great gold producing region is
confidence, capital and caterprise, as there 1s no doubt of the existence of gold in pay-
ing quantity.

Yours etc.
. BUSH WINNING.
PLANTAGANET, Ont., 21st Nov., 1894.

Drilling for Oil at Gaspe Que,

The Editor —

Can you gwc any particulars respecting the operations of 2 company reparted to
be drilling for oil in the Province of Quebee?  If any such work is being done what
results arc heing ohtained ?  Any infurmation you can give through the medium of your
<olumas will be esteemed.

J- T. PLATT.

New York, 21st. Nov., 1594.

{An English syndicate named the Petrolcum Oil Trust, Ltd. bas, we belicve, a
large force at work near Gaspe. A number of wells, each equipped with an expensive
plant. have been drilled, some of them to 2 considerable depth, and oil found in very
small quantitiecs. The head office of the company §s at 22 Henrietta Stzect, London.
The authorired capital is £430,000 sterling, in ordinary shares of £1., and £100,000
in preference shares of £10. Of the ordinary capital £345,940 has been allotted and
paid, £314,958 having been issued to the vendors, and of the preference capital £39,
390 has been, subscribed and called up.  The ontlay on the cquipment and drilling of
the wells must have been very large and the prospects of finding oil in any quantity
arc generally regarded 1o be visionary by these geologists who have visited the ficld,
Althogcther the concern is regarded as » very doubxfol enterprise—EviTox.]

LEGAL.

Tobin vs. The New Glasgow Iron, Coal asd Railway Co. Ltd.—This 1s
an action to recover $5,000 damages fot the death of an cmg!oycc named Peter Tobin.
The deceased, whose dutics were to atiend the ore washing machinety, was found
dead, jammed in the maching, the first night he was on duty.  No one saw the acci-
dentnor can 1t be explained. It is claimed that the ore when washed came out
throwgh spouts projecting from the front of an iron_tank filled with lumps of ore and
water in which ponderous cylinders revolved. The size of these spouts was 9 x 17
inches. The lumps of ore were sometimes Jarger than the opening, and coascquently
would not pass through.  If the spouts clogged the tank would soon fill with orc and

the cylinders in their turn would clog, and if not cleared out sume part of the machinery
would break. Among other things it was Tobin’s duty to keep these spouts clear,
The only platferm was the one above the tank, but this P?atform was on a higher level
than the spouts, being 3 feet 9 inches above them.  When a lump of ore was forced
down by lm revolving cylinders to the front end of the iron tank too large to pass
through the spouts, 1t had to be lifted by hand out of the mouth of the spout and over
the front of the won tank wluch projected above the spouts, by a person standing on
the upper platfonn,  Tais could not be done by a straight iron bar 3 to 4 feet long,
the only tool provided by the company to dothe work. The spouts could not be
reached by hand from the upper platform.  The only st inding place from which Tobin
could reach the spouts was the end of a beam which formed part of the trestle work,
This beam eatended out from the end of the frame work or butment on which the ore
washer rested 2 feet 2 inches, and projected over a pit ten feet deep,  This beam was
near enough to the cylinders to be covered with mud from the  asher and was slippery.
Standing on this projecting end of a beam Taobin could only reach the mouth of the
nearest spout by bending over a revolving shaft connected at that particular place by
a coupling with bolts. .\ line drawn from the beam on which his }ccl rested up over
the revolving shaft and down to the spout would be over four feet in length, The re-
volving shaft with the couphng bolts was uncovered. The work was carried on at
night. ~ There was no building over washer, simply a trestle work erected, no railing
around it, no hight an front where the spouts were 5 only one dim light above on the
plattorm.  No wmeans of signalling the engincer who was on duty at his engine ; was
tifty feet away i the engine house and on a lower level, and could not be seen or
heard from the place where Tolun stood.  No one saw Tohin at the time he was
kalled, bt at 1s conceded from the position an which his body was found, ** his head
Jammed between the coupling 6n the shaft and the screen, his coat wound round the
coupling and s tegs hanging down below the shaft,” that he was standing on the
projecung beam endeavoring to clean out the spouts, and by losing his footing on the
slippery beam his clothing was caught in’ the machinery. The defendants deny that
the ways, works, machinery and plant were negligently constructed, defective or dan.
gerous, or that they weie operated in a negligent or dangerous manner.  They also
claim contributory negligence on the part of the deceased.  The case was first tried
Lefore Mr. Justice Ritchie and a jury and dismissed, but this judgment was reversed
and a new trial ordered by the Supreme Court i danco.  On appeal to the Supreme
Court of Canada this verdict was confirmed a few days ago and a new trial ordered in
the court below.

George W. Stuart vs. Charles F. Mott—Stuart, who is a well known gold
miner in Nova Scotia, brought a suit for the performance of an alleged verbal agree-
ment by Mott to give him one.cighth of an intercst of Mott's interest in the Dufferin
gold mine, but failed to recover, as the court held the alleged agreement to be within
the Statute of Frauds. On the hearing Mott swore that he had agreed to give Stuare
one-cighth of the proceeds of the mine when sold, and after the sale Stuart brought
another action for payment of such share of the proceeds. In an appeal to the
Supreme Court of Canada judgment has been given in favor of Staart, with costs,
reversing the decision of the Supreme Court of Nova Scotia.  In rendering judgment
Mr. Justice Gywnne said: 1 am of opinion that this appeal should be altow ed with
costs, and that the judgment of the court of first instance in favor of planuff be re-
stored.  The only real defence to the action urged before us was that the plaintiffs
cause of action was estopped and larred by a judgment rendered in favor of the de-
fendant in a former action at suit of the plaintiff which, as was intended, operated as
res judiiata upon the matter of the present action ; but concurring herein with the
learned judge of first instance, I am of opinion that there is nothing in the former
action which operates as a bar or estoppel in the present.

Tilley vs. Walker—Several years ago Mr. W. H. Walker, Ottawa, induced
plaintiff toinvest in his plumbago mine at Graphite City, near Buckingham, and there
was an_agreement by which Tilley was to furnish more capital if necessary. The
plaintiff Lelieving that he would be throwing his money away did not complete his
engagement and Walker sued him. This suit was settled by Tilley forfeiting the
greater portion of what he had put in and abandoning his claim against \Walker.
Walker on the other hand entered into an agreement whercby he acknowledged him-
self indebted 10 Tilley to the extent of $5,500, which he promiised to pay in five years
with interest at six per cent., giving Tilley a mertgage upon his mine, which, how-
ever, had been previously mortgaged to the extent of over ;;o,ooo. This was on the
t2th January, 1892. In May last, baving received nothing on account, although there
was two year’s inrerest overdue, Tilley catered the presen: action for $752.30, the
amount of interest duc at that time and also for $5,500 of principal, which was not
due, but alleging that Walker was insolvent and the sccutity worthless by reason of
the prior mortgages, and that on thisaccount the principal was now cxigible. Walker
contests the suit and claims that he has <pent a great deal of moncy on the mine re-
ccn}l‘ly and that it is worth $300,000. The suit will he tried in Hull on or about the
20th inst,

The Bank of Ottawa (plaintiff in court below), appellant, and A. Lomer (de-
feadent in court bielow), respandent in the Court of Queens Bench in appeal

The appeal is from a judgment of the Court of Review which reversed a judgment
of the Superior court. The judgment of the Superior coust condemncd the respon-
dent to pay the bank appellant the sum of $911.56 being the amount of two sterlin
bills of exchange drawn by respondent upon the Kingston Phosphate company, an
accepted by that company.  The judgment of the Court of Review reversed this judg-
ment and dismissed the appellant’s action.  The Bank of Ottawa, appeliant, sucd the
respondent on two bills of exchange drawn by Lomer, Rohr & Co., on the Kingston
Phosphatecompany.  Appended 10 the signature of the drawers were the words ** Mg,
Agis. " The appellant alleged in its declaration that the abreviation * Mg, Agts.
stood for mining agents, and that the respondent bound himself personally as drawer
of the bills,. The contention of the respundent was that the abreviation ** Mg. Agts ”
did not stan- for * mining agents, ’’ but for ** managing agents™ viz., managing agents
of the Kingston Phosphate company, on which the bills were drawn and by which
they were accepied. The tespondent pleaded that he did not sign the bills of ex-
change in his individual capacity and never intended to become personally liable npon
them, but that he drew the bills in his representative capacity of masaging agent of
the Kingston PhospBate company, which alonc was liable on the bills. The Court of
Review, reversing thc[judgmcnt of the Superior court, held that appellant was well
aware of the meaning of the words ** Mg. Agts. * underncath the signature of the firm
of Lomer Rohr & Co., and that it discounted the bills with full knowlege that the firm
was only binding itself as agent of the company on which the bills were drawn.

Judgment was reserved.

Lauchlin Mclean vs. Dominion Coal Co., (Ltd.) Ap
Coutt of Nowa Scotia. Plaintiff, 2 farmer, claims $2,014

to the
e g
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property destroyed or damaged by a forest fire, which, it is claimed, originated on the
defendant company’s railway. At the trial it the court below the jury returned a
verdict for the plaintiff, but the judge, (Townsend) ordered judgment to be entered
in favor of the company, for the reason that the burning of the brushwood that
occasioned the fire, was done by a contractor ot the company, whom he considered
liable. A similar appeal by another farmer named glohn McDonald, who sustained
loss on the same occasion is also down for hearing in the same court.

Phosphate Milling Co. vs Montreal Warehousing Co.—At the Superior
court, Montreal the defendants moved for leave to re-open their enquete. The court
was of opinion that they had not shown proper diligence ; the enquete had previously
been re-opened by their request and closed. Motion dismissed.

The Canadian Copper Co’s Suits—J. B. McMullen and G. B. McMaullen,
vs. S. J. Ritchie. Judgment in this celebrated case has been given in the United
States Circuit Court as follows : .

‘“In January, 1886, Samuel J. Ritchie contracted to purchase from James B.
McMullen and George W. McMullen, the plaintiffs, 210 first mortgage bonds of the
Central Ontario Railway Co. Ritchie was to pay them $210,000 cash and $40,000 in
stock of the Canadian Copper Co. The delivery of the bonds and coupons and .the
payment of the consideration were to be simultaneous. Ritchie failed to make such
payment and was sued in the Canadian Court for breach of contract. Judgment was
rendered against him in February, 1888, for the sum of $238,000. Afterwards suit
was brought on the judgment in the United States court in the northern district of
Ohio, in September, 1888. The result was that judgment was rendered at the
November terin, 1890, upon the Canadian judgment for $265,370. The case was
taken upon a writ of error to the supreme court of the United States where it is still
pending. Execution was issued from this court.. The failure of Ritchie to set up the
defence which he now by an amended cross bill seeks to arrest is fatal to his applica-
tion. He seeks to attack the judgment, but shows no reason why he did not earlier
acquire the same information upon which the attack is based. Mr. Ritchie was him-
selt president of the railroad company at the time the bonds were issued and at the
time the contract of 1886 was made and has continued to be president to a very late
date. The McMullens had jointly with Ritchie been the owners of the road. It was
his right to have examined those bonds and coupons and it is impossible for him to
escape the charge of very gross negligence in this matter.” The decree goes on at
length into the debts of Ritchie to Judge Burke, Senator Payne and the Cornell estate.
For the amounts due Judge Burke a decree was given. ““There is a controversy as to
the debt claimed to be due the Cornell estate on a note for $8,000,” continues the
decree. “‘The only controversy as to the indebtedness claimed by Senator Payne
against Ritchie is as to a note’ for $6,000, dated in 1887, payable in three months
after date. The note was worthless at the time it was executed, as the railway com-
pany had no means of payment and there was no practical way of coercing payment.
Ritchie is entitled to have this note sold or collected and the proceeds applicd to the
payment of Senator Payne’s debt. The other debts or claims of Senator Payne are
allowed. The aggregate amount of compensation claimed by Mr. Ritchie for services
of one kind or another for the running of one or both companies, exceeds $1,000,000.”
Judge Lurton held that when Ritchie was engaged in the matter for which he claims
compensation he was officially connected with the companies and that neither com-
pany had by any resolution provided for any salary or compensation to any president
or director. He says: ‘‘His services have been voluntarily rendered without ex-
pectation on his part that he would be paid for them. Lands were bought by Ritchie
some times in his own name, and others in either of the copper companies. "He gave
his services with no expectation of compensation other than as the stocks owned by
him would increase in value. He was a man of great ability, energy, and a towering
ambition for great enterprises. As a promotor or boomer he seems to be unrivaled.,
His ambition was to make millions. He believed that these mines were of fabulous
wealth. Difficulties did not seem 10 deter him, nor danger affright him. The com-
pany’s caution in his judgment was timidity and cowardice. He appears to have been
an overbearing and imperious man, and the court is not particularly impressed with
the scruplousness of his methods or reliability as to details of fact. The conservatism
of Messrs. Payne, Cornell and Burke was never a barricr to his exertions or an obstacle
to his plans.  To those ends he devoted himself with the zeal of a crusader. He had
most exaggerated ideas as to the value of these properties.”

The document then devotes some space to the discussion to Mrs. Ritchie’s stock,
the judge holding that a decree wlll be drawn, directing that the collaterals held by
Mr. Cornell’s executors, other than those belonging to Mr. Ritchie, be first sold and
then the coupons levied upon by the McMullens to pay any further sum be next sold
and if any surplus remains after satisfying the Cornell debt the McMullens will be
entitled to such surplus, and if there be a deficiency enough of Mr. Ritchie’s
securities will be sold to make good such deficiency.

Summing up, Judge Lurton said that the McMullens will deliver the bonds and
coupons sold to Ritchie and for which they have obtained judgment to Clerk Belford,
who is oppointed special commissioner, and take his receipt. Each of the defendants
will do the same. The commissioner will, after advertising, sell at public sale each
lot of collaterals. The sales will in =ach case be for cash unless the council for all
parties agree upon a different mode of sale. The sale is not to be made earlier than
ninety days from date to give Ritchie an opportunity to pay off the several amounts
due to complaintants Burke, Payne and Cornell and all the costs of the cause.

The claims of the different parties to the suit are set off by the court as follows :
H. B. Payne, $600,000; Judge Burke, $230,000; Cornell estate, $200,000 ;
McMullens, $270,000.

The Coolgardie Gold Fields —Rich, Perhaps, but Costly.

( From the Investors Review. )

Coolgardie ! 'Who has not heard the name ? Its praises have been sung inces-
santly of late, and by all the members of the band, from the Agent-General down to
promoters, punters, and touts. The song has been ever the same—gold, gold, until
the whole city is sick to death with the thing. It is impossible to take up a paper
without one’s eyes falling on further marvellous gold discoveries at Coolgardie, or at
the Murchison or Yilgarn fields. Crowds are rushing here, crowds are rushing there;
two or three men in as many days simply by a hand machine have obtained so many
hundred ounces of gold ; water has been found in plenty, and so forth. We quite
expected all this, for preparations have been for some time in progress to introduce to
the London market compapies to work the gold fields of Western Australia, even
down to the Agent-General hiring a shop window in Gracechurch street in order to
display some samples of the metal. Gold has long been known to exist in Westralia,

as it is now the fashion to call the colony, and since 1885 various fields have been
‘¢ proclaimed ;" but former attempts to ** boom ’ the place were not successtul, min-
ing operations being too heavily handicapped by difficulties and cost of transit and the
lack of water. Since that time the Government of Western Australia has expended
some money on roads and railways and in making experiments for the storage of
water. It also-adopted the pretty sure way of getting the country developed by sell-
ing immense tracts of land 1o enterprising speculators for very little money, in spite of
the known or suspected riches. We have no desire to disparage gold mining in
Western Australia ; but the public must be told the truth. Gold is there in large
quantities, at and near the surface. Whether it takes the form of proper and well
defined lodes which continue to any depth, has yet to be proved ; but the extraordin-
ary richness of the finds suggests that the lodes are ‘¢ pockety,” and not permanent.
The country is little better than an arid desert, whereas timber will be largely wanted
if any real mining is to be done. Railways are being slowly constructed, but are still
many miles from the seat of operations. Of water there is none, beyond the sea
water, between 100 and 200 miles away, though this, of course, can be condensed at
considerable trouble and expense. Even the optimistic Agent-General admits that
the lack of water isa very urgent question. *‘ There is,” he says, ‘ a skeleton in every
cupbdard, and with them it is the Question of water.” The Government have spent a.
fair amount in water conservation, but the average yearly rainfall does not exceed :
twelve inches, and is immediately sucked in by the parched soil. Artesian wells are
spoken of, but good authorities think little of the idea. The drawback to the indus-
try is therefore plain enough—the great cost of working, and unfortunately it is *“ writ -
large.” It is almost a repetition of the Queensland *‘ boom ” of some seven or eight
years ago, whea over two dozen companies were formed with an approximate capital
of about § millions, of which tour-fifths were taken by vendors and promoters. How
many of these companies are still at work ? All but very few have been wound up
and the money lost.  So it will be with these latest creations, and the public will have
to use great caution in having anything to do with such traps. If the remaining com-
panies to be brought out—and we understand that a great number of ventures are
waiting to be issued —are not started upon a more solid basis, Coolgardie will stand
no chance whatever. If it had ever stood much chance it would have been developed
years ago. Shareholders are face to face with their usual privileges—reconstruction
and calls, or the swift death of all their hopes.

The Status of the Nickel Industry.

( From the Engineering Magazine, )

The large increase in the production of nickel during the past few years is mainly
due to the introduction of the metal into material designed for war purposes, the
toughness of nickel-steel having been fuund of considerable value in the manufacture
of objects which are to be subjected to sudden and excessive stresses. It has been
found that steel alloyed with a small percentage of nickel (3 to 4 per cent.) possesses
great tensile strength with a corresponding elastic limit. The percentage of nickel
used in the alloy has a marked effect upon its physical characteristics, the advantage
of steels containing a low percentage of nickel not being found in richer mixtures.
For instance, a gun manufactured of steel carrying 27 per cent. nickel did not give
satisfactory results, treatment after forging reducing its physical qualities below simple
steel.

Up to the present time nickel-steel has met with an extended use only on the

art of national governments, such being the inertia of custom that it has not been
introduced openly into the arts and manufactures. This is partially due to expense '
attending its manufacture, partly to a conservative spirit which hesitates to eniploy a.
new material, engineers not caring to call for it in their specifications and manufactur-"
ers hesitating to advocate its introduction. It is very important for the nickel indus-
try that this nickeliferous iron alloy should meet with a general introduction because
in that case nickel would find a ready and ever increasing market. That sucha
desideratum can be reasonably looked forward to is foreshadowed in the opinion
recently expressed by one of our best authorities on steel subjects who stated in a
letter to the writer that the qualities of nickel-steel are simply marvellous and if pro-
perly pushed it should have a great future. On this account the future of the metal
seems closely bound up with that of nickel-steel and the limited extent to which this
material has already been employed has given the nickel industry a considerable
stimulus, the remarkable results obtained from physical tests of this material affording
much hope for its ultimate extended use. Although the results obtained in the cases
of certain Harveyized plates recently submitted to the Government for testing purposes
caused some doubts to be cast upon their effectiveness, still the many tests of a similar
nature which preceded the ones referred to and which turned out successfully, and
others which have subsequently been made, render it more than likely that in these
particular cases failure catmot be charged up against the alloy. As is the case with
every new industry, perfection has not been attained at once, and some failures must
naturally be expectege; but it has not been by any means demonstrated that the dis-
asters which overtook the particular plates mentioned are to be ascribed to any inher-
ent weakness in the nickel-steel itself. An accumulation of evidence obtained at
Krupp’s works in Germany, at the Ochata trials in Russia and at the many tests made
at Indian Head and other places in this country and in France has been obtained,
which'goes to show conclusively that nickel-steel plates, when placed side by side
with those of ordinary steel, and subjected to severe tests, are capable of with-
standing greater punishment than the latter. As stated, this fact has been established
upon American and foreign proving grounds again and again so as not to admit of’
any reasonable doubt remaining upon the subject. However our naval authorities
were not satisfied with the resisting powers of nickel-steel plates but wished to carry
the matter still further, and to provide for the new war vessels building a material of
great surface hardness in addition to toughness so that the projectiles should be broken
up on their surfaces, they still possessing the quality of not cracking. If in thus
attempting to produce in ideal plate, one possessing the toughness of nickel-steel at
the same time with an extremely hard outward surface, it has been found that further
exﬁerienee in the methods of manipulation is necessary before attaining perfection, it
is hardly logical to ascribe a casual failure to any inherent weakness in the nickel-steel
itself. When it is considered that the presence of o1 per cent. of carbon, more or
less, in a plate constitutes the difference between a material which will resist cracking,
or one which will fly to pieces under the impact of projectiles, the extreme caution
necessary in proportioning the ingredients is apparent. Furthermore, the effects upon
steel of the .various processes of annealing, tempering, etc., are factors which demand
serious consideration, especially in the case of heavy armor plate subjected to severe-
test shortly after manufacture. !

Apart from the mechanical and chemical processes to which the plates are sub-
jected, the incorporation of the nickel into the alloy during the process of manufactur-
ing the steel may also have a considerable bearing upon the results produced. 1In
France, which was the birth-place of nickel-steel, the method of incorporating the
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nickel into the bath was fur a time through the mediam of ferro nickel.  The material,
which corresponds in a measure to the compound of iron and manganese known as
ferro-manganese used extensively in the manufacture of steel. was prepared from ores
-of the two.metals and subsequently intraduced into the steel bathe  This process of
manufacturing nichel-steel is explained at leagth in the patent specifications of both
Schneider and  Marbeaw, and has much to recommend it. It is only rational to
assume that where two metals, iron and nickel, are already alloyed in the ferro nickel,
the latter will Lecame very evenly diffuseid through the steel bath when the ferro-
nickel is introduced into it. At present the French manufacturers appear to have

substituted nictallic nickel in the place of ferro-nickel in manufacturing their nickel- .

steel ; but in cither case the nickel is introduced into the steel bath in the metallic
form. In this country a different method has been employed by our nickel-steel
makers —one which, when the object to be obtained is considered, does not commend
itself cither upon chemical or mechanical grounds.  The nickel is introduced into the
steel in the form of what is knowa as ** commercial oxide,” and the incozpuration of a
small amount (between 3 and 4 per cent.) of nickel, in the form of oxide, into a bath
of steel so as to form a homogencous alloy uader the cohdition named is hardly to be
expected. It is difficult to understand how the nickel can become evenly distributed
throughout the bath, and if by chance the oxide should not be thoroughly reduced the
cohesiun of the whole mass is natarally weahened. A priori it would appear asthough
the European practice of incorporating the nickel in the metallic form were the one
most likely to lead to uniform results, and the practice of using nickel in the form of
oxide may account in same cases for the uieven results obtained over here.  The pro-
duction of alloy is nut always an easy operation ; but there are other metals forming
component parts of alloys in common use, which possess essential characteristics so
widely differing from cach other that they are much more difficult to alloy than is the
case with niche] and iron ; yet practice and eaperience have overcome the difficulties
at fiest encountered,  Similarly happy resalts may be contidently expected in the case
of nichel-steel when the manufacturers have gained the requisite experience, and pro.
bably wccasiun tu refer 1o blow-holes ur uneven distribution of the nickel will not then
rise so often,

One point clearly established by experience with nickelsteel up *o the present

ame i, that as far as applied to large castings the alloy has anquestionably come to

stay, but to what extent it can be milized for smaller articles remainsyet to be proved.
There appears to be no good reason why it should not eventually find general intro-
duction wherever a tough steel of great tensile strength is required.

The non-corrodibility of nickel would seem to fit it especially for culinary utensils,
and these have been placed upon the market for some time, manufactured both from
solid nickel as well as combined iron and nickel plate, manufactured in the manner
already mentioned.  The method of welding nickel to iron and then rolling them both
to plate, gives us a material possessing most of the desirable qualities of nickel without
its cxcessive cost.  Iran ¢ plated ™ in this manner does not readily part with its nickel
coating, as is so generally the case when it is plated by galvanic action.

Solid nickel coins have recently been issued by some of the European govern.
ments, and alloys of nickel and copper, the so-called “* nickels” in common use, have
long heen in circulation in this country and elsewhere s but the uses to which metallic
nicke! is put t0-day are comparatively few, and will probably remain so until improve.
ments are introduced for reducing the metal out of its ores,

Engineering Instruments and their Calibration.— Continued.

gencrally be found that successive observations taken at the same pressures will not
gepeat themselves exactly.  The lines will wander round about a mean position.  If
readings be taken first with rising, and then falling pressures, it will often be found
that one of these will remain constant for successive repetitions, while the other varies
owing to slight alterations in friction. Oftener, however, both will be found to vary
together,

o 5. The atmospheric or zcro line alters with alteration of temperature, and should
therefure always be taken immediately after the diagram, time only being allowed for
the complete escape of steam froin the underside of the piston.  This is nataraily only
impartant for measuring the absolute pre:sure of steam at any point of the diagram,
and will not affect the mean pressure.  If the atmospheric line be taken previously,
the pressures above the atmosphere will all be too high. It is probable that this error
is not so great in actual practice, where the spring has not so much time to fully
acquire the temperature of the steam as ia static calibration, where the steam is
steadily applied for an appreciably longer time

The author finds thay, for purposcs of correction, all the foregoing errors may he
summed up under twa heads, viz., scale errors and backlash creoars,

With regard 10 the former, the combined effect of rise of temperature and unavoid.
able inaccuracics in both spring and linkwork, is to alter the scale of the diagram so
that the spring becomes of higher or lower scale than its nominal value. By ploting
the crrors of several cards taken at cach of a number of successive pressures, an error
curve may be drawn with a hasc linerepresenting the successive pressures, and vertical
ordinates representing crrors. 1t can then be seen at a glance what the general char.
acter of the inaccuracies is.  The curve generally approximates to a straight line, with
larger or smaller undulations; and if a straight line be drawn through the mean
values, it will usually be found to differ by less than 1 per cent. of the total pressure
from any individual obscrvation for a large portion of the range. In general, the actual
observed crrors will leave this line after a certain_ point, which wiil define the range
heyond which the spring should not be taken. A spring which deviates widcly from
such amean line should not be used where errors less than these deviations are ime
portant. A spring and indicator which show a less mean combined error than 2 to 3
per cent. is unusual.  Many indicators, if taken heyond a 334 inch range of diagram,
exceed 10 per cent. crrors from their true reading.  These occur in bath a puositive
and a negative ditection. By the means of this correction line the tric scale of springy
in the given indicator can be determined.  If observations be taken on hoth tisingamf
falling pressurcs, two scts of readings will be obtained, one up, the other down. A
sccond mean line will then have to he drawn, and the difference between the two wilt
represent backlash errors.

In all such calibration, pistons, linkwork, and all moving parts must be oiled at
frequent intervals, as would be done in practical use. Dryness or foulness of piston,
clc., will, of course, largely modify the backlash. Under static tests, or with the
steady and slow rise and fall of pressure which are ncccsua"fof the accurate determin.
ation of the pressure, it is probable that the maximnm difference between the rising
and falling position of the piston will be shown. In actual use, with the rapid alter.
nations of pressure and quickly moving pistons and parts which then take place, it is
probable that backlash may, to some extent, he reduced.  On the other hand, any un-
due pressure upan the pencil point would very largely increase this effect. In some
expetiments made on this point, the author found that with engines running at a con-
stant speed and doing constant work, by modifying the pressure on the pencil the
diagram was altered in precisely the direction one would anticipate. The effect of

backlash upon an indicator diagram would be to make too low an admission line too
high an expaasion curve and too high an exhaust line, as long as it remains straight or
drops.  If any drop in the admission line, or rise in the exhaust line, occurs, this
effect would bie reversed.  This is precisely what the anthor found in the cases referred
to.  With straight admission and exhaust lines, increase of pressure on the pencil pro-
duced lower admission line, higher expansion line, and slightly higher exhaust.  This
indicates a method iy which backlash can be approaimately corrected for.  Under the
above conditions it will generally unly be necessary to correct the admission line, as
the expansion and exhaust lines erring in the same direction, the mean distance be-
tween them will be practically unalteced by backlash. Where the admission line falls,
or the exhaust line rises, instead of being straight, it is the exhaust line which will re-
«quire correction. This correction, of course, involves some trouble where a large
number of cards have to be measured, and if backlash could only Le avoided, or re-
duced tlo negligible dimensions, the simple correction for scale would alone be
required,

An indicator has recently heen introduced in this country which seems to promise
great ‘)oSsihililics in this Jdirection, It has a rotary in place of a reciprocating piston,
and there being o linkwork of any hind between pencil puint and spring, there is
little apportunity for backlash, The friction between piston and cylinder has been re-
duced to a minimum. _If the spring is initially adjosted out of the centre line, side
pressure, and therefore friction, is caused upon the journals, increasing as the pressure
rises, and there is some backlash.  With the springs properly adjusted, however, the
hacklash is remarkally small.  In the Croshy and Tabor instruments the springs are
attached to the pistons by Lall and sacket joints, so as to allow them to adjust them.
selves if any slight deviation of the spring pressure should occur.  But the ‘danger of
vertical play prevents sufficient slackness in this joint to render it always effectual.

It is curious that one of the indicaturs which the author tested, and which gave
the most consistent results, had a spring frum which the ball had accidentally become
unfixed, though finting it perfectly and shding upon it without perceptible play.  This
seems to indicate that if this ball and socket juint could be made effeciual, some of the
irregularities due to piston friction would disappear.  The backlash due to the link-
work was still present, however,

In conclusion, the author hopes that, in pointing out the possible values of indi-
cator errurs, he may in no sense be deemed to depreciate their value, A clear idea
of what these crrors are, and how they can be avoided and allowed for, must only tend
to increased confidence in the indicator as a scientific instrument.  If in any degree
this paper has helped to attain that result, it will have accomplished the object the
author had in view.

AUTUMN MEETING

OF THE

Mining Society of Nova Scotia.

Federation endorsed provisionally after a and lively debate,
Thle”Jnly pape{'s discns;o:f 7

-——

The Autumn mecting of the Mining Society of Nova Scotia was held at Halifax
on Tuesday 6th instant. The attendance was not large hut the proceedings were
lively.  There were present @

Ms. John Hardman, S. B., Halifax, President.
Mr. H. S. Paole M. A,, A. R. &, M., Sicltarton, Past President.
Mr. C. Fegie M. E. Drummond Colliery, Westville.
Mr. W. R. Thomas, F. G. 8., Montague.
Mr. J. H. Austen, Halifax.
Mr. 13, F. Pearson, Halifax.
Mr. W. G. Matheson, New Glasgow.
Mr. Chas. Archilald, Halifax.
Mr. (5. F. Boak, Halifax.
Me” A, A, Hayward, South Uniacke.
Mr. C. E. Willis, Halifax.
Mr. J. D. Sword, Halifax.
Dr. E. Giipin, Inspector and Deputy Commissioner of Mine<
Dr. Murphy, Halifax.
Mr. C. F. Andrews, Country Harbor.
Mr. R. G. Leckic, M. E., Londondcrry.
Me. M. R, Morrow, 1alifax.
Mr. Alex. Dick, C. and M, E., Halifax,
and Messes W, H. Smith, J. E. Leckie and Mr. H. M. Wylde, secretary.

After the minutes of the July mccting had been read and adopted the following

were clected ¢
NEW MEMBERS.

Mr. J. G. Leckie.

FEDERATION.

Tie CHAIRMAN~We have to go back as far as the March mecting on this
matter, the whole question was referred to a committee consisting of Messrs Poole,
Willis and the President and the Sccrctary. That committee formulated a scheme
which was sent on to the Quebee Association, was amended by them and reposted
back at the Sydney mecting. The report is as follows : .

“In the matter of Federation of cxisting miining societies or associations, it was

(3) That in so far.as the subsequent paragraphs are concerned, it is deemed desir.
able that all existing mining associations or societies in Canada should be invited to

join;

Mr. A. N. Whitman, Mr. J. D. Sword.
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(2) That all members of such organizations should hecome, ex-officio; members
-of the propnsed ** Canadian Miing Institute, "

. A3) That cach organization should pay annually to the funds of the Cansdian Min-
ing Institute a sum per head of its membership to be hereafier agreed upon.

(4) “That the first and main raison de étre of the Cananian Miung Institute should
be the printing and publishing in one volume under one editing, of all the transactions
of each of such organizations, thereby relieving the local organizations of this maiter
and expense entirely ; the expense baing met by the per capita contribution to the
funds of the Canadian Mining Institute,

(5) Thatitisnut desirable to have, or attempt to have, any large body of officials
for the Canadian Mining Institute, but eather that such business as may arise should
be transacted by a small body or committee to be composed either

(@) of the several Secretaries to the Jocal organizations, or

{6) of one specially elected delepate, or

(¢) of a specially electedt delegation, based on one inember per so many members,

for each local organization,

{6) That the cummitice, ar governing body, so constituted should appoint or
?ect('to?e individual to act as Secretary-Treasurer—Editor of the Canadian Maning

nstitute,

(7) That each lucal urganization preserve, to the utmost exteut, its autonomy and
individuality.

The report came before the Council of the Socicty and was indorsed by it before
transmitting it to the Quebec Assoctauon.  This is the fiest time 1t comes before this
Suciety as a whole, and [ will have o ask for your verdict on this report.

Un motion the report was recieved and adoped.

Tae CHAIRMAN—The neat step is to read what action has been taken by
the other associaions.  Ontanv and Quebee have each appmnted a committee,
which committees have drawn up two schiemes practically identical. The first is from
the Ontario Mining Institute and is endorsed by their full committee. (Scheme
as outlined read.) "The second une 1 from the General Mining Association of Quebec
and is signed by three of the four members of the committee, the fourth member
while endorsing it as a whole has forwarded a letter which, perhaps, will be better
zead after the schemes have come before the meeting.  The scheme 1s substantially as
follows : {Scheme as vuthined read.) 1 think these reports sent by the Ontario and
“Quebiee Societies are properly before the meeting for discussion.

Mg. THOMAS—Are these owrside members to be represented on the Board ?

Tue CHAIRMAN —No. In that conncction I will read the criticisms of
Mr. L. A. Klein in a letter to the Secretary of the Quebec Association :

“On the w‘holc I :Qp}:rovc of it for the purpose as a starter —there are, of course,
-2 good many things which I wished to have discussed at a full meeting of all the
-delegates.

(Par. 4, sec. 5.) While it may be a gtood thing to enable any one to become a
member of the Federation zeitont being 2 member of any Soclety, in federation,
1 don’t sec where such members are going to have any representation from, 4. e., the
Governing Board or Council 3 further,

. (Sec. 6, par. 5.) I awm not in favar of this method ot representation in Council,
as it places all the larger and - more important socicties in a disadvantage, being
-eventually out-voted by smaller organizatiuns and such that have become members
-after federation. I would much niore favor a “de capita” representation, but
knowiag thete is a vast diffcrence in the subscription fees (and therefore quite pos-
-sible to acquire a large membership with a small fee) I would wish to have the
representat:on in council hased on the annual subscription list of each society pro rata.
The idea may strike you strange, but we will have 10 deal with this subscription list
-anyhow in somie_measute or another, viz. (Par. 6, Sec. 12) re annual subscription of
each society, which could not possibly be the same amount in each and every case.
I would suggest that the council should consist of the Presidents (which would give a
sepresentation of any socicty in any case) an i one member *Yfor erery, say $250 or
$300, Annual Subseription,” 10 be elected annually by each such society. The sub-
scription list of the previous years to be governing,

. {Sec. 7.) Isthe Secretary-Treasurer o be elected from the delegates or from the
members of any of the societies? I would suggest the latter.

It seems to me also that we touched a number of points at the Meeting in
‘Sherlwooke which are worth while considering and I trust you will bring the matter
before the Nova Scotia members so that we may be cnabled to federate under con-
-ditions-approved by all.”

MR. THOMAS—I take it that the object of the amalgamation is to publish the
iproceedings at a cheaper rate.  Therefore f was surprised that there should be outside
members atall.

Tur. CHAIRMAN—I think Mr. Thomas® idea is the one most of us have. The
-men who might wish to comz in as outside members are persons not directly inter-
-ested in mining in any of our provinces but are interested in it as a whole.

Mx. THOMAS=-If a lot of such meca were to come in they might have a repre-
:sentation on the Council and thus injure our standing as a society.

MR. STUART—I think wc should insist that the men who would join this
Institute should join it as members of one of the original societics.

M&. THOMAS —In our Committee’s first report something was said ahout elect-
iug the Council according to the numerical standing of the Societies, Now we have
-one member from cach. I understood that the Ontario Institute had not been formed
when we were in Sydncy. .

Tue CHAIRMAN —=The Oatario Mining Iastitute was formed in April and is a
thoroughly representative organiza “on of the mining interests of that Province 5 its
annual subseription is [ believe two doilars. The General Mining Association of
“Quebee is composed almost eatirely of owners or men engaged in the managemsent of
mines and the fee is $10.09, the same as ours. .

Mg. WILLIS —It tooks as if all this business will be done by one man, the
‘Secretary clected by the six members of the Council. There migat bz a man whom
the members of the ather two Socicties might wish to elest who waaid be offensive to
the people down here.  We would have only two members to their four.  Ifit ever
.came to a vote they would always combine against us. They have a much larger
membership.

Tux CHAIRM AN —There are always chances 10 make combines.

M=z. WILLIS—I think the Secretary of this Federation shovld he clected by 2
~vote of the different Societies.

Mr. GUE—~The same majority would be against you with the largernumber. 1
am in favor of the original scheme, federation for the parpase of publication of trans.
actions.

Tie CHAIRMAN—The scheme bzfore the meeting is the very one you mention.

Mx. WILLIS—My objection istu the manner of clecting the Secretary. 1
object to that pact which says that the Sscretary shall be elected by the Council.

Mx. GUE—Why Jdo we want a Council and Secretary foc the editing of the
joint report ?

’ TH%I{AIR.\!AN—TM object of this schems_is economy. R costs us about
$500.00 1o publish our proceedings. The scheme is, that by the payment of one-

=
third of that anount we get the same thing and in addition the papers published by
the ather two Societies.  This programme is open for amendment, ~ We can reject it,
(r)r we can send them a substitute, or we can reject it altogether and stand on our own
ooting. .

hﬁt. ARCHIBALD—I think thesimplest way out would be to give us the simple
object of this federation.  There seems 1o be a suspicion  that this Council can do us
an injury in some way or other, or call upon us to pay more money. If the object of
the Society is simply as you specified, to have the reports issued cheaper than before,
I do not see that I have any objection to it

“MR. THOMAS—I don't see that it is necessary to have a Council in this affair

at all, .

Tue CHAIRMAN—I think a few figures will show the rcason. This Society
with 2 miembership of eighty or nincty purchases two hundred volumes of its trans-
actions.  Five hundred copies of the transactions would cost little more than the same
amount. Putting the membership of the Quebec Society at one hundred and twenty
and Ontario at one hundred there would be about three hundred altogether.

T SECRETARY-~Our printing has been done at Ottawa. the printing here
is slightly cheaper, but we have to have the plates done in Montreal and Toronto,

Mr. FERGIE—I would suggest that the representation for Council be one for
every forty members, following the precedent of the English Federation. I move
this as an amendment.

Mr. POOLE~—I second it.

Mgr. THOMAS—The words ‘*affairs and business *” should be better defined.
\Vhy not make the Secretary responsible to the Council of each Society.

Tie CHAIRMAN—You would find that more difficult thanto make him respon-
sible to one biody.

Mgr. HAYWARD—I fail to see why it is necessary to appoint a Council to trans-
act a matter of one hundred and fifty dollars a year,

Tur. CHAIRMAN—The Council will have the control of more than four. |
hundred and fifty dollars a year.  There is another object in view also. The Royal
Society of Canada, as { am informed, gets a grant from the Dominion Govern-
ment of about $10,000 a year, which sum is almost entirely devoted to the publishing
of their transactions. f our federation goes through we shall apply to get a grant
from the Dominion Government which will help to pay for the publication of our
proceedings.

Mx. THOMAS—Why not say what the object of the federation is ?

Mx. POOLE-—Let us first have it established that it is the desire of this hody
to form a Federated Institute and then consider the details of the organization section
by section. \We will make better progress in that way.

Tk CHAIRMAN—I would like to point out that at the united meeting in
Cape Breton-it was passed unanimously that we do federate.  ifr. Wylde made the
motion.

MRg. \WYLDE—When that motion mas made, the question of federation simply
for the sake of economy in publishing the transactions, was under discussion. Any
objects other than this have been brought up since that resolution was passed.

Tue CHAIRMAN—At the suggestion of our Past President, unless ihereis
objection, having agreed to federate, we will proceed to discuss this scheme paragraph
by paragraph, The two schemes of the Quebec and Ontario Associstious are practi-
cally the same, where they differ I will read each.

Mr, HAYWARD—I move that the proceedings taken in Cape Breton be
reconsidered.

THE CHAIRMAN—I cannot entertain that, as that was a united meecting and
we cannot deal with whbat was done there.

(Mr. Hayward appealed to the meeting, but the Chairman was sustained.)

Mg. PEARSON--I must confess to considerable ignorance on the subject.
As it appears to me, a decision was arrived at by the united meeting at Cape Breton
to amalgamate, the object being the joint publication of the proceenings of the
Societies. If that was defined distinctly then it is only a question of the machinery
necessary to carry that out. Is there any clause of the constitution by which the
object is limited to that particular thing. I would say it would seem to be a pity
that the object should be limited.

THE CHAIRMAN—Mr. Pearson has stated the facts as they are.
define the abjects, viz:— .

(@) The publication in one volume of the papers and proceedings of the several
organizatians in the federation. )

{8) Action upon all matters aflecting or relating to the mineral industries of
Canada.

These objects can be extended with advantage.

As to the first paragraph, the name. Ontario suggests “*Mining Institute of
Canada,” Quebec, ““Canadian Mining [nstitute.” .

Mr. PEARSON~ I would move that this Socicty approve of the name *‘Mining
Institute of Canada.”

Mg. POOLE-TI sccond that, bzcause we will use the expression ““The Mining
Institute” in conversation,

The motion passed.

Paragraph 2 was then read and the fitst part down to *(8)" adopted.

Mz. WILLIS—I move that sub-section (#) “*Action upon all matters affecting o
relating 10 the mineral industries of Canada” be struck out.

Mn. HAYWARD—I second the motion.

Mg. POOLE, scconded by Mr. Fergie, moved that it be retained.

Mx. WILLIS--The report of the first commitiee limited the object of this fed-
cration t0 the publication of the reports. Now this is added on to that, I am not in
favor of federation for any other purpose.

Mg. POOLE—It is desitable that there should be some organization with a
Dominion character. I would not like to see the Mining Society of Nova Scotia
become of secondary importance, and I-do not see how it can under this new forma-
tion. [ think giving it 2 Dominiun character would add dignixi to it in the eycs of
the public.  We have allowed the mining business to be ran by the politicians alone 3
now we all want to have a say in mining matters.

M. PEARSON—As T understand it the proposition is to create a council and
clothe it witk powers to do something as represenlative of all the Societics of Canada.
It commends itselfl to my mind that that council should have some functions Lesides
editing minutes, functions by which it could talk in the name of the Mining Sncictics
of Canada. Limit them entirely to the mining interests in Dominion matters. The
Dominion Government control the duties on coal coming into Canada. They may
negotiate reciprocity treaties. The societies at the two ends of the country should
have some central institution which could speak for them. The jurisdiction should,
however, be limited to matterg of general Canadian interest. I would move that
that clause be not passed upon now, but that it be sent 1o acommittee to consider what
limitations be putiin it. {t-seems to me that it is very desitableto have an additional
clause to the one passed, but it might he well to limit the jurisdiction of the coancil.
to some class of subjects distinctly Canadian.

Mx. THOMAS--I second that motion.

Messrs. Willis and Poole withdraw their motions.

It does
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Tue CHAIRMAN=Mr Persson’s motion is as follows ** Resolved that section
(b) e not now considered, but that the same be referred to a committee to seport at
once whether any limitations are desirable to said clause, and if so, what,”

The motion passed and the following gentlemen were appointed the committee :
Messes Pearson, Dick, Archibald, Gilpin and Willis,

The committee withdrew to draw up a report,

Paragraph 3, cmn&x\rising sections 3 and ¢ was then passed,

Tk CHAIRMAN~—The next paragraph relates to ordinary members and is as
folluws : **Any gentleman interested in the Canadian mining industry who may not be
;cmcmbcr of the socicties in the fedeation is eligible for election as an ordinary mem.

T.
Oundinary members shall be clected by counesl and will pay an annual subserip-
tion of ten dollars, *

Mk, STUART =1 should decudedly object 10 that clause.  Any member should
be required to obiain his membership through one or the other of the existing socicties.
I move that it be struck out,

MR, WYLDE --1 second the motion,

Mg, MORKROW-=There nught be mining wen in New Brunswick who would
like to obtun the Journal, and it might not be convement for them to join either
one of the societies.

M. WY LDE—They are eligible to ours now, and it would not cost them more,
and they would get greater privileges.

The motion was then put and passed.

Tk CHALRMAN=Paragraph 5 is as follows : ** The affairs and business of the
Institute shail be managed and controlled by a Council consisting of the Presudents of
the sacities in the Federation and one member to be clected annually by each society,

The Council shall elect a Chairmen and a Seeretary.Treasurer each year.”

My, POULE~--1 wmove that the diflerent socicnies hase one representative for
every forty of 1its members i additton (o the President of the soaety.

MR. FERGIE—I sccond the motion,

Mg. GULE=L fal w see why we should care whether they have the control or
not. If the object is merely to publish the reports in combined form, we need not
care whether they aave four thousand members.

T CHAIRMAN—=Asa matter of fact the Socicty is not committed yet to fed.
eration.  We say we are willing to federate if the scheme commends itself to us in
its details,  In connection with representation, the Ontario society is not on the same
par with Quebee. The members of the Ontario society only pay two dollars per year.
Mr. Klein proposes, therefore, that the representation be based on so niuch annual sub-.
scription.  On the basis of per capita representation they would have two members
and a half.  On the basis of money representation they would only have one niember.

Mg. POOLE~The vote could be to some eatent controlled by providing that all
members having votes respecting the constitution and by-lawsshould pay an equal fee.

Tie CHAIRMAN~-Mr, Chas. Arclubald the chawman of the committeeap-
pointed torevise subesection (b) of the second paragraph, presents the following report :

“Your commstee having considercd the construction of clause (b) beg to seport
that the same be adopted with the tollowing proviso added thereto, viz—* Provided
that nothing 1 this clause shail be cosniried as conternng junsdiction of power to act
with reference to any matter or thang aticcung the said nnneral industinies or any of
them unless thereto requested by 2 majonty of the members of one or more of the soci-
etics associated in such federation. ”

The 1eport was on wmotion adopted.

Tur CHAIRMAN—reading paragraph 3 section 6.) There 1s a motion to am-
endthat so that it wall read-- ** The P'residents and one member for every forty mern.-
bers of cach sociuy,

Mg, POOLE—It was found necessary when the federation was made in England
that there should be some uniform lines in order to put members on an equal footing,
and the fees were made identical.  Ontario should raise the membenship fee to $10.00

Mg, WILLIS—Ilow would it be if there were ninety or one haudred members,
Would there be one represemtative for the members over the cighty ?

Tur, CHAIRMAN—~I would sugpest this view might be suet by aliering the
amendiient to ** every forty members and traction thereol. ™

MR, AUSTLEN = The thpught has struck me whea 1 heard Mr. Poole suggesting
that the Ontano society should be asked to rase their fees 1o $10.00 that they could
say to us ** We hind that two dotlars 1s full and sufhcient to pay all the alls we propse
to contract ", 1 dont knaw whetherat 1s correct for one society to ask another to raise
its fee to $10.00 because it tinds a $10.00 fee 10 be just suflicient. I would suggest
that the President and one from cach society be the Council and do whatever
little business is to e done, then the Nava Scotia Saciety would have equal represen.
tation with any ather. 1 think the paragraph reads faitly at present,

Mr. WILLIS-=1 willincorpiaate sy moton with that of Mr. Poole.

TiHE CHAIBMANSThe tollowing is the amendmant proposed by Mr., Paole,

econdeti by Mr, Fergie *and one member for every forty full membersof each feder.
ated socicty and fraction thereof."

* The qualitication for full membership as specificd above shall be an 2nnual fee
of ten doliars.”

** Nothing in this clause shall prevent the variaus Socicties fram having other
classes of members paying other rates o fees.”  Tlus amendment passed.

Tk CHAIRMAN = The neat parographs reads ** The Council shall ¢lect a Chair-
man and a Sccretary Treasurer cach year.”

M&. WILLIS—1 beg 1o nove the following in amendment :—

‘That the Counal ddect a Chairman cach year, and that the office of Sceretary-
Treasurer shall be an honorary one, and that this officer shall be clected by the indi.
vidual votes of the members o1 cach of the Socicties in the Federation.  This was
seconded by Mr. lla}'\\anl and carsied.

Mg, POOLE-~I move that the following words in Scction 8 * shall beappointed
by, and his salary if any, shall be determined by the Council™ be struck out, and the
rest of the clausc retained.

This was scconded by Mr. Andrews and passed.

Scctions 9 and 10 were then, on mation, passed,

Tne CAAIRMAN-. Scction 31 rcads as follows : ** The accounts of the Treas-
uter and the financial statement for the year shall be audited by two members of the
Institste.  The auditors shall be clected at the Annual General Mecting.”

M&. STUART= I would suggest that the auditors be onc fram cach Society,

Tnre CHAIRMAN-I take it that the accounts shall be audited at the annual
general meeting, and the auditors would be clected then.

The cleuse passed.

Tue CHAIRMAN~The next section, 32, provides for an annual subscription
not to exceed $150.00.

Mg. POOLE-~1I don't like the last past.  If the papers are illustrated they could
not be got out for that, [ prefer a per capitataa.  Imove that that clause be amen-
ded to read ' not 1o exceed $3.00 per capita *' in liew ot $150.00.

This motion was scconded by Mr. Stuast and passed.

Scation 313 was struck out as the subject matier was embraced in a previous
amendment.

Trr CHAIRMAN—The next scction provides for the Annual General Meeting.
to be held each year in the month of July at such time and place as the Council may
determine.

The clause passed.

Parageaph 8, respecting publications was then read.

Me. l'OOLE—-mould not allow the Council the privilege of distributing free-
copies. 1 would ailow a certain number also to the authors,

Mg. DICK—There is no provision for exchanges. I move that one «apy be
allowe«} to cach member, twenty to the authors, and that the balance be sold by the
Council,

This motion was seconded by Mr. Austen and passed.

Mgr. MATHESON—In regard to exchanges I move that the following be incor-
porated with the t§th section,—*¢ That copies of the Transactions sent for exchange
shall be accompanied with a request {or a copy of such exchange for each Society in
the Federation.”  Seconded by Mr. Fergie, and passed,

Séction 16 was also approved.

Tiuk CHAIRMAN-—The last section reads :—*The Council may accept com-
munications from persons who are not members of the Institute and allow them to be-

ublished.”  Wemay desite to have papers from members of the Geological Survey, or
rom members of McGill and other Universities. It is simply a permissory clause.
Theclause passed.

Mg. POOLE—] nwve that the scheme as amended be forwarded by the Sec-
retary to the two other Societies as the basis upon which the Mining Society of
Nova Scotia will enter the federation,

Mg, WILSON—I second the motion. I'assed.

COMMITTEE ON MINING LEGISLATION,

M. B. C, WILSON—seconded by Mr. Willis moved the following :—

“Resolved that the President is hereby empowered to nominate a comwittee of
five members of this Society to take into consideration legislation affecting the mining.
industry of this province and to secure such modifications and changes therein as may
be desirable in the best interests of such industry.”  Passed,

The Chairman thereupon nominated the following committee :—Messys. Poole,
Drysdale, Stuart, Pearson and B. C. Wilson.

( 70 be Continued.)

Gold Milling—The Vibration of Stamp-Stems.*

Philip Argall, Denver, Col. (communication to the Secretary): Dr Raymond:
claims ( Zrans. xaiii., 560), that my statement (p, 559) regarding the crystallication of
iron “*is lieyond question incorrect.”  Hesays: **It is not even setiled that viba-
tion will crystallize iron under any conditigns.™  \While admitting that authoritics ditfer
on the possibility of culd crystallization ol iron, I believe it is a seutled and undisputed-
fact that vibratiun in the presence of heat will crystailize iron.  Bloxam and Hunt-
tington say : (1) ““ Vibration assists in converting hbrous m.alcrial (i!on) back into a
crystalline state when heated, a lower temperature sufficing than in the absence of
vibration,” Mr. A. F. H{ill, (2) summing up a very exhaustive review upon the
crystallization of iron and steel, pronvunces against crystallization, but only at tem-
peratue below 9oo® ¥, Mr. Howe, (3) discussing the breakage of a 20 foot porter
bar with a ety staliine fracture, suggests that it was attributable to heat, jointly with
the jar,  \We sce, then, that vibration of heated iron bars will induce crystallization.
and conscquent change of structure.

R ferring to my statement, 1 wish to point out, that T was discussing the vibra.
tion of stamps and should have said, *vibration under all suck conditions,” ete.
That is, vibration attended with sharp blows, such as a stamp.stem is subjected to,
will erystallize irons yet I believe that intense viliration under any condition will
eventually cpystallize iron. It is onlf a function of time, a very long time, perhaps,
when the viinatien is unaccompanied by shocks or blows.

I an not aware that any law of modern physics, or of the molecular theory of
watter, would be violated by the assumed rearrangements of molecules in a viscous
solid, such as iron, at ordinary temperatures.  We must admit that the molecules are
in motion, and that any force capalle of increasing the amplitude of their vibrations
may induce a change of structure. What 15 electrolysis but the direction, by means
of an clectric current, of the mmovement of molecules in the clectrolyte to form new
bodics?  We have scen that vibration of hot iron bars induces crystallization at tem-
peratures far below plasticity; so that it can be undesstood, that at ordinary
temperatures, where the molecular motion is comparatively slow, the vibration must
cither be intense or long continued, in order to cause crystathaution.  Dr. Batus (4)
has shown that *“ the chemical cquilibrium of a solid changes with each change of
strain.”  Osmond (5) claims that strain more or less completely converts cold netals
from onc definitemolecular condition toanother. Warbug and Ewing (5) have proved that
hysteresis is not only associated with mechanical stress but may also heinduced by mag-
netic stress, while the experiments of Rowland and Bell (5) prove that magnctic iron
is more " electronegative than unmagnetic iron.  From which Barus infers that
this pheonmenon is 1o be interpreted as direaily evidencing ““a chemical difference
between magnctic and unmagaetic iron.”

It has also been proven by Dr. Barus (6) that, *‘ even at temperatures slightly
above mean atmospheric, the molecular configuration of glass-hard stecd is always in a
state of incipient change.” e -ays:

* During the last three years I have been making eaperiments on the secular
annealing of cold hard steel. The results are very s‘rikim‘;. and show that mean
atmospheric temperature acting on freshly quenched steel for a perind of years pro-
duces a diminution of hardness ncarly equal to that of 100° C. actin for a period
of hours. I cxamined some twenty rods, the specific resistence of which, within.
thirty-seven months, has fallen from 46.5 to 42.5 in the case of thin rods (diameter
0.08' c.m.) and frun 43.7 10 35.4 in the case of thicker rods (diameter 0.13 c.m.).”

It is true that these quotations do not support a crystallization theory for iron
but they do prove that the molecular structure of iron can and does change under
different physical conditions and at atinospheric temperatures, This conceded, the
possibility of cold crystallization of iron becomes apparent, the *‘current fable”
and the ‘““myth” to the comm?; notwithstanding.

Apart from thz abstract theory, however, we have practical expericnce on the
one hand and two sets of theorists on the other, from which conclusions may be deawn.

The cold crystallization of iton is 2 subject that has long been agitated and never
satisfactorily settled. It is true, some cminent authoritics have at varions timessettled
the matter 1o their own satisfaction, but good, fibrous iron will continue to reak with

* A_cortinuation of the discuwien arising in connection with Mr. Rickard’s paper on “"The
Limitations of the Cold Stamp-Mill,” Trass. American Institute of Mining Enginesrs, Bridgeport..

meeting, October, 1844,
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a crystalllng structure, in stamp-stemns, for instance ; and practical men cannot accept
the. (logmnl}c assertions of the theonst as evidence aguinst thei. own observation and
daily experience, .

., In 1866, Kirkaldy (7) settled the matter to his satisfaction, and published his sixty-
‘six conclusions on iron,  Of these, No. 18 bears more directly on crystallization.
‘Said Rirkaldy :

*Iron, when fractured suddenly, presents invariably a crystalline appeacance ;
A , P y & cry P
when fractured slowly, its appearance is invariably fibrous."”

The crystalline appearance_here referred 1o is very different from that of iron
-crystallized by the vibration and sharp shocks to which a stamp-stem finally succumbs,
In the first case the fibres are not given time to stretch, but are broken off at right
angles to their longer axis, whence the appatent fine crystallization ; while, in the
Iatter case, actual erystals are developed in the iron, some reaching as much as 0.25
inches in diameter. ~ It is with this latter phenomenon we have to d«al in stamp-mills.

.l‘mrbaup {8) has said : *“\We kuow lLal in some cases wrought-iron, subjected to
continuous vibration, assumes a crystalline structure.”  Greenwoud (9) tells us that
*“ continued hammering of iran in the cold state induces hardness and brittleness, with
-2 more or less crystalline structure i~ the iron.”

Jumust be admitted that star. p-stems jovariably break with .uch a steucture.
Again, it is yenerally admitted that railway axles are, on the whole, inclined to break
with a crystalline fracture.  The fracrure of the 5-inch connecting-bar of the Wash.
ington Navy Yard testing-machine was considered by Beardslee *¢ an unmistakable
‘instance of crystallization,”

. Rankin (10) sums up his conclusions as follows : ** 1t is certain, at all events, that
iron ought to be as little as possible exposed to sharp blows and mulins vibrations.”

R.'W. Ravsoxn, New Vork City: The subject of 5r. Argalls teply to my
“former remarks is so finportant as to justify the most extended discussion. And 1
waould not deny that, as a part of such discussion, the citation of authorities is pertin-
ent and valuable, although the mere hLeaping up of contradictory statements and
opinions is not likely to determine the truth, without sueh further ﬂ?{mg and weighing
of the evidence as will show what may be taken as thus far reasonably proved.

I may be permitted 10 recall that the remark of Mr. Argall originally criticized
‘by me was, that * vibratioa, under all conditions, will crystallizs iron.” 11} This [
declared to be ** beyond question, incorrect,” adding, that ** it is not even settled that
-vibration will ceystallize Iron under any conditions.”(12) In the same connection, I
abserved that Mr. Rickard and Mr, Argall had * adopted a current fable, which may
-or may not have a basis in occasional and exceptional experience, but which owes its
vitality chiefly 1o its availakility as an excuse to shield manufacturers from the blame
-deserved for bad worl:,”

Mr. Austin {13) presented, in cpposition to my view, some considerations to which
I have already teplied. T wish to recall here only the fact that I disclaimed any nar-
row sense of the term * erystallize,” and aceepted, as the subject really under discus.
‘'sion, the question, whether there is really a molecular change produced by vibration
in iron or steel.

. Mr. Argall now restates his original proposition so as to confine it to such vibra.
tion as takes place in the stem of a stamp. L accept this modification also, although
1 may be permitted to point out that it greatly narrows the field of inquiry originally
suggested by him, and excludes most of his evidence and reasoning, as well as some
of mine. 1t is now quite possible for him 1o say, that an experiment, in which pro-
Jonged vibration had no effect upon a piece ot iron, is not conclusive, because the
vibration was not like that of a stasp-stem in a battery.  But I conceive, on the other
-hand, that it devolves upon him to show the difference, or else to abandon the argu-
ment from theory and analogy, and 1o confine himself to experimental proofs drawn
-from stamp-stems exclusively.

But My, Argall cannot be p.ermitted to state this question as one with regard towhich
practical men are arrayed on his side and theorists on the other. That i~ a ludicrous
-reversal of the situation.  The wildest theorists are notoriously so-called ¢ practical®
men, when they once let themselves loose in the field of speculation ; and in this case
‘the so-called * practical ” men_are the only oncs who have set up any theory at all.
The fracture of a stamp-stem is a fact ; the notion that it is due to a molecular change
caused by vibration is a theory. Nobady denies that this isconceivably a true theory;
but a_ good many observers have been Jed to doubt it, because there is not a single clear
-experimental proof of it, and because attempts to prove it by careful experiment have
proved the contrary, so far as they have had any definite result whatever. It is quite
out of place for the defenders of the theory to characterize as dogmatic theorists those
who have no theory at all, but are simply asking for the facts.

Dr. John Percy said in 1864 ¢ (14)

‘¢ Another point remains t6 be considered, namely, whether vibration caused by
impact, or otherwise, may induce a crystalline arrangement which did not previously
exist, or was only imperfectly developerd. 1 have pot met with any evidence to
_justifiy an answer in the affirmative.”

. This is not abstract the wry but practical common sense, as is also the observation
which follows :

¢ Neglect in observing the essential connection betwen the character of the
fracture and the particular mode in which it has been effected, has led to the con.
-clusion that the crystallization of iron has originated from mechanical treatment,
when, in reality, crystalline structure pre-existed, and was only rendered easily
manifest by fracture consequent on induced brittleness.” (15)

This declaration of Peicy’s reprusents correctly, 1 think, the conclusion to which
any competent observer, critically exaniining the evidence accessible in 1864, would
have been led.  That the situation has not been changed in favor of the sirration-
theory oy any subsequent cvidence, will appear in the following passage, translated
from the hand book of P'rof. A. Ledebur, (16) who may fairly be called the highust,
as well as the latest, authority on iron and steel ¢

*The observation has been often reported, s)anicularly in former times, that iron
-exposed 10 continuous shocks, as in sailway-axles, crane-chains, etc., suffered 2 loss
of strength and toughness as the ieselt of a change in its structure ; especially, that
fibrous tough iron was in this way gradually alte;22 to granular brittle sron and that
‘in this process could be found the cause of the occurrence of fracture in pieces which
had served their purpose tor decades without breaking. According to this view,
-continued shocks (emiallmde Erscintterungn) would produce the same effect as
ng ht-iron neatly to melting-pu.at and gradually cooling it.
¢ This su ohservation received & sceming confirmation from the law an-
nounced by \J)ohlct. in 1870 (17) as the result of thorough experiments, acco:ding to
‘which the fracture of a body might be brought about by namerous ted strains,
-no one of which reached the breaking limit. Later experiments (18) have shown that
fracture is not induced, even Ly an unlimited number of strains, if a certain limit
-of strain is not exceeded.
** But the opinion that a fractare caused by repeated strains is the result of a
in structure, and particolarly that fibrous wrowght-iron i ed ioto
.granular under continuous shocks, has proved to be entirely erroncous (tolistandry

cesss ieati

irrig).  On page 642 the circumstance has been pointed out that the app(lnance of
the fracture of fibrous i:on is dependent upon the manner of the breaking, and that
fibrous iron shows a complete coatsely-granular fracture when suddenly broken by &
heavy blow. Such a shock is usually- the cause of the fractures in which it has bzen
believed that the wransformation of fibrous into granular iron was observed.

¢ Bauschinger, in 1878, took links from a chain bridge erected in 1829 at Ham.
burg, and subjected in scrvice to continual shocks (ErscAntterungen), and compared
them with similar links of the same tnaterial, which had remained in stock unused,
(Here follows a table of tests.}  The fracture of the broken pieces showed no change
due to use ; the pieces which had been in service showed to a large cxtent fibrous
structuze. (19) .

¢ The wrought-iron bolts of a wooden railway.bridge on the Allgau road, having
been tested for strengih before use, showed, when tested again by Basschinger aftes
twenty-five yeats, no diminution in strength. (Here follow the figures.)

** Again, a comparative test made by Belelubsky, in 1888, between the links of
the Kiew chain-bridge, which had been forty years in service, and the links of the
same material which had remained in stock, indicated no change in these properties,
All the test-pieces showed fibrous structure, (20)

** Numerous experiments instituted by Bauschinger in the mechanico-technical
laboratory of the Zechmische Hockschnle, at Munich, in which bars of iron and steel
were submitted to repeated shocks, ted him to the conclusion that *strains of iron
and steel repeated frequently, millions of times, bring about no change of structure,” ”

The word ELrschutterungen, which I have translated *¢ shocks " in the foregoin,
extract, is a stronger term than Schsvingungen (vibrations). It includes both shoc
and vibration, and exactly represents Mr. Argall’s definjtion, *¢ vibration attended
with Sharp blows. **  Prof. Ledelur’s conclusions are, therefore, directly contradiciory
of Mr. Argall’s view.

Mr. Argall teplies to my statement that *¢it is not even settled that vibration will
crystallize iron under any conditions, ' Ly asserting his belief that * it is a settled and
undisputed fact that vibration in the presence of heat will crystallize iron. "  He is, of
course, aware thay I was speaking of cold inewal only ; and I do not care to be drawn
away from the issue which he has himself taken pains to confine to the conditions
obtaining in stamp.mills. Nevertheless I may venture to say that the authorities he
citesdo not warrant his sweeping conclusion : ** \We see, then, that vibfation of heated
bars will induce caiystallization and consequent change of steucturc.”  The really
“settled and undisputed fact” is taat heat-treatment alone, without any vibration,
will produce the change reicsred to, as Prof. Ledebur, in the I have quoted,
incidently points out. Al that has been suggested as to vibration is that it facilitates
the work of heat. ‘The essential agent must still be the heat, for the simple reason
that heat alone will do the work, vhereas vibration alone, so far as we can find out
experimentally, will not. At the very best Mr. Argall’s assertion that eat and vibra-
tion will produce a centain result, is no contradiction of my assertion that it is not set-
tled that vidrarion will do it.

Moreover, there is no argument to be drawn by anology from the behavior of iron
under special heat-treatment to its.behavior at ordinary temperature and aficr con:plete
solidification. The very term vibration means dificrent things in the two cazes.
Shnck 1s differently transmitted in a heated bar, and structure is unquestionably under
incipient obliteration.  Mr. Argall’s statement, ¢¢ We have seen that vibration of hot
iron harsinduces crystallization at temperatures far below plasticity, ” is not warranted,
even in its vagueness. The only temperature he specifies is goo° F. (482° C), which
is not *‘far below plasticity. ' This temperature is, in fact, atmost exactly the point
at which iron exhibits : remarkable and sudden change in physcal qualities, indicative
of a weakening of structure. The tensile strength and elongation, as determined by
Kollman (21) for the temperatures below and near this point are as follows :

Deg. C. Tensile strength  Elongation.
kilo. per sq. mm.  per cent.
310 tiiiiiiiiitaanianas ve cesesess 338 33.0
340 i eiiiiit citianias seasaene 32.1 35.0
A10. 1t eereraresanarans Ceeeeaeeanan 27.0 45.0
510..000 teeeset eeeserecrareiannns 1.1 37.0

It will be seen that, between 410 and 510 degrees, the strength has diminished
mote than onc-half, and the elungation has passed its maximum. Ina word, what I
suppose Mr. Argall means by ¢ plasticity " has clearly set in.

Mr. Argall says that he is not aware that any law of physics or of the molecular
theory of matter would be violated by the assumed rearrangement of molecules in &
viscous solid, such as iton, at ordinary temperatures. For my part, 1 ain not aware of
such « fact either.  If there were any known law thus violated, the assumption would,
of course, have to give way to the law. But the arguments and citations by which
Mr. Argall seeks (as I suppose, for [ cannot conceive on what other ground he con-
siders them pertinent) to render his assumption thecretically probable, fall far short of
that effect ; while the effect itself, if achieved, would amount to nuthing. For Mr.
Argall and his molecular argument are confronted by practical men, not theorists ;3
and when he says, ** Why should not this be possible?" they may reply, ‘‘ We don't
know ; all we knowis, that the thing, passible or not, has not been proved to occur.
Mr. Argall seems to dislike my term *“fabie” and Mr. Howe's termn ** myth, ” as
applied to his theory. If he prefers Prof. Ledebur’s term * emtirely erroncous ™ he is
welcome to that, I beg to observe, however, that a fable, as I understand the term,
is not necessarily an impossible, but simply an untrue story—in this case, a product of
the *‘ scientific imagination, *

But what does the theoretical argument of Mr. Argall really prove ?

1. Barus, he says, has shown that ** the chemical equilibrium of the solid changes
with each change of strain,” Dr. Barus, inthe pa ph quoted, refers not 10 vie
bration at all, bat to steady pressurc ; and not to molecutar or physical equilibrium,
but to chemical equilibriam. ~ And his conception of chemical equilibrium is measured
simply by clectrical resistance. Moreover, his experimental basis was a non-fibrous
solid, namely, glass.

2. Mr. Argall's second’ quotation from Barus asserts 2 change in the molecular
configuration of cold glass-hard steel, produced by time alone. This change is in
hardness-—not necessarily in structure. But here also it will be abserved, we have g
non-fibrous material, and one which is already under intense internal strains.  All
that Dr. Barus has proved is, that these strains, existing between molecule and mole-
cule, readjust themselves at ordinary temperatures, in the course of years, almost as much
as they would do at 100° C, in the course of a few hours.  There is no tangible necessity
here for a change in *“moictular configuration, " even; hat, besides that, I donot
understand that Dr. Barus means by * molecular configusation ” molesular arrange-
ment, or what we call structure. e

3. Mr. Argall quotes from Dr. Barus the statement that Osmond claims, ‘it
strain more or less completely converts cold metals from one definite molecular.con-
dition into another.” I may be permitted to quote, in addition, the remark of Dr.
Buarus, which immediately follows : .

1 have been wnable to find, however, that Osmond has any direct evidence to
support_his amertion, and I have already pointed out some of the difficultics which
Osmond must sstmount before his view can gaia general credence.
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This shows pretty plainly where Dr. Barus stands on the question here under
discussion. It is cviz?::m that he does not draw from his own experiments on glass
and _glass-hard steel inferences favorable to Mr. Argall’s theory of stamp-stem crystal.
lization. But M. Osmond is an obscrver of recognized acuteness and authority if he
has really asserted the general proposition, apparently attributed to him by Dr. Barus,
his assertion of it has weight, whether Dr, Barus agrees with it or not ; and that
weight bears unquestionably in favor of Mr. Argall’s theory, though the term * strain ”
may or may not designate the particular kind of steain 1o which M, Argall ascribes a
particular hind of molecular change.

I have, therefore, examined with care the statement of M, Oswmond 5 and.I find
that he speaks eaclusively of the two varieties of iron {adpla and éeta iron) which he
considers as two ** molecular conditions ‘~-not two different arrangements of the mole.
cules—and of which he says: (22)

*The alpha variety (malleable) predominates in steels slowly cooled from red
heat, and the wore exclusively, as these metals :\psnonch more nearly puse iron,

“rhe deta variety thard and bottle) 1s formed :

*a. Arunhaally, by the action ol any mechanical pressure applicd lelow very
dark red heat and producing permanent deformation.

“ 4. Hpontancously, at a certaun crucal temperature not yet detenmined, *

Clearly enough M. Usmond 15 announcing no general law, but explaining (upon
his own alpha beta theory, not by any means universally accepted as yet) the familiar
effects of cold-rothng and hammering upon iron and steel. He carcfully escludes
stramns which do not produce permanent deturmauon, and thus implicitly contradicts
Mr. Argall’s hypothesis.

4. The researches upon ** hysteresis,” concerning which Mr. Argall quotes Dr.
Barus's reference to Warburg, Ewing, Rowland and Bell, are too abstruse and too
little pertinent to repay special analysis wnd discussion here.  If they proved any.
thing for his purpose, they would prove too much. The kind of molecular change
which these writers call ** hysteresis 7 is something which they can produce by mag-
nctism as well as by mechanical furce 5 it is evidenced by electrical resistance, wholly
or chielly 3 it is not shown or asserted or believed to produce a granular structure
out of a fibrous one 3 and it is only called a molecular change, because, on the mole-
cular theory of matter, the molecules must be samchow concerned in it Pure and
simple, it is a change in electrical resistance, which is inferred to involve a change in
** chemical equitibrinm,” which is again inferred to be a change in molecular con-
dition,

1 can casily understand Mr. Argall’s frank admission that his citations ““do not
support a crystallization-theory for iron 3" but 1 will leave others to decide whether
they prove ** that the molecular structure of 1ron can change and does change under
physical conditions and at atmospheric temperatures.”

With regard to Mr. Argall’'s question, ** What 1s elecirolysis, but the direction,
Dy means of an electrie current, of the movement of molecules in clectrolyte, to form
new bodies?” 1 beg tosay that Tdo nat pretend to know exactly what clectrolysis is, but
I strongly suspeet, that whatever 1t 13, 1t 15 hot that. 1 cannot conceive, however,
the remotest connection between this question and the one under discussion 3 and
will therefore abstain from introducing a purely ontside and wholly theoretical issue.

But a hule svestigation of Mr. Argall's theory atselt may not be out of place.
It is, if I comprehend it :

A, That the iron of new stamp-stems has a fibrous structure.

B. That this structure is changed during use, by the effect of repeated blows and
vibrations, which cause the molecules previously arsanged in fibres 10 scparate and
rearrange themsclves in crystals,

C. That the result of this process is shown by the granular fracture when the
stamp-stem breaks

It seems to me that any stamp-stem thas fractured in service would break at the
beginning, rather than the end, of such a process. The molecules can not be ex.
pected to rearrange themselves without separating ¢ and how they are to retain cohe-
sion when they have once separated, <o as 1o resist the breaking-effect of shock until
they have got comfortably crystallized, is not clear.  The beginnings of separation
are incivient {racture 3 and the experiments of Wohler and others, cited above, show
that shocks producing such slight separation of particles mav, by repetition, go on
increasing the fractare thus begun; so that at last, the peace breaks by the dissolution
of its original, not of a secondary, structure.  This conception involves no molecular
theory whatever. Tt rests an the cstablished fact that iron is made up of joined and
cemented particles, which can be pulled apart s and that, when they are sutticiently
putled apart, the won breaks.  Sarch a conception explains all the phenomena thus
far adduced, and it is scarcely necessary 1o set up an amiliary and imagmary theory
that the particles first separate, then reunite, and then break apartagam, under strams
which tended 1o fracture all the time,

The whole guestion of the fibwous structure of wronght-iron and its supposed
relation to strength, has received much new light within recent years, especially in
connection with the attempt at Avesta to produce fibrous soft steel in the Little-Bes.
semer process, by casting some slag with the steel. . The peculiar lamination caused
in puddled iron by the presence of intermingled cinder was thus reproduced in steel
for the benetit of prejudiced consumers 3 but it was not shown that this structure gave
increased steength.  However, 1 will not now pussue that part of the subject.

Let us now examine the testimony of practical experience, adduced by Mr. Argall
¢“apart from abstract theory.”

The opinion quoted from Conunander I.. A, Beardslee, U.5.N., that the fracture
of the 5 inch connecting bar of the Washington Navy Yard testing-machine was ““an
unmistakable instance of crystallization,” might be construed as an assertion that this
crystallization was unmistakably due to repeated shocks.  Since the statement quoted
is part of the report of a committee of which Commander Beardslee was chairman,
and was apparently concurred in by the other members, namely, Gen. Q. A. Gill.
more, A. L. Holley, William Sooy Smith and David Smith {all experts of recognized
ability), the precise language employed is worthy of carcful consideration. It will be
found in the K'vport of the United States Board for Testing fron and Steel, Part [.,
Washington, 1878, pp. 181, 182 '

¢ The question as to whether crystallization can be produced in iron by stress, or
by repetition of stress with alternation of rest, or by vibration, has been very mwuch
discussed, and very opposite views are entertained by experts ; therefore it was con-
sidered that any data which might be gathered during our tests, bearing upon this
point, would possess a value.

** We have mict with but onc unmistakable instance of crystawszation which was
probably produced by alternations of severe stress, recoils and rest,

*“The connecting-rod of the chain-prover was § inches in diameter, had been in
usc for forty years, and had, during tius period, been frequently subjected to stress up
to 250.000 pounds, with recoils produced by rupture of test-picces.

[t was carefully made in the anchor shop, heing hammered from the best qual.
ity of wrought-iron scrap ; it is not probable that any scction of it, if broken when
first made, would have displayed crystalline structure, but while we were testing, it
parted onc day at less than 200,000 pounds stress, and the surface of the fractured
ends showed well-defined crystallization, the facets being large and bLright as mica ;
the cnds having becowe injured by rust, the bar was again Lroken by impact, at a

point distant over a fool from the first fracture, and the same appearance was found,
which is shown in the illustration, Plate V,, Fig. 1, the originarof which is now in
the cabinet of the Stevens Institute.”

The illustration here mentioned is a heliotype, reproducing a direct -photogtaph
of full natural size ; and, while [ have not had the opportunity to examine the actual
picce said to be at the Stevens Institute, 1 feel sure thiat the appearatice of the fresh.
fracture is_better shown in the illustration than it could poussibly be shown by the
picce jtself after the lapse of sisteen years, At the same time, the broken picce might
still yield, under proper microscopic and other examination, some important further
information, althongh, as I shall point out, its pedigree is not good enough to justify
precise conclusions,

The photographic illusteation plainly shows, I think, the laminated structure due
to rolling.  \Whatever crystallization there is, is clearly subordinate to that general
structure, and therefore iray have existed always, as it esisted at the time of fracturé,
together with the lamination,

The statement of the committee is, that thisis **an unmistakable instance of
crystallization,” but the opinion as to its cause is much wwre cautiously stated as
merely ** proballe.”  Awl the degree of this probability s carefully indicated by a
statement of all the data upon which the committee’s opinion is based.  The facts
personally known to the committee, or verifiable by it Leyond reasonable doubt, are,
that the picce had been in service for forty years; that it had been frequently under
stress up to 250,000 pounds ; and that it broke under Jess than 200,000 pounds, A
fact presumably less certainly established, is that it was carefully made, about 1838,
by hammering from the best wrought-iron scrap.  The committee infers that *it is
not probable that any section of it, if broken waen first made, would have displayed
crystalline structure.”  And this is the only reason for supposing that such a structure
has been since induced,

- In weighing the force of this conclusion, it must be remembered, first, that
wrought-iron has a crystalling stéucture to begin with, and that this structure can be
made clearly visible by cold fracture produced in a certain way 3 so that, infact, what
the committee means s, that it is not probable that the picce of iron in question, it
broken by conunued increasing tension, when it was fiest made, would have failed to
show the fibrous fracture due to the clongation of the crystals under such tension,
Such an elongation in mass implies that the adhesions of the individual grains in mass
is sufficient to resist, for a time, their scpatation in mass.  That a sudden shock or
strain might produce scparation with little or no clongation is to be expected accord-
ing to familiar mechanical principles.

Again, the illustration given by the committee representsa fracture wnder impact,
which would have been likely to {)c crystalline in any event.  But, considering the
character of the observers, we may safely accept their assurance that this fracture
presented the same appearance as that produced by tension.  The commitiee’s state-
wment, then, is substantially  that, after forty years'of service, a picce of iron, broken
Ly tensile strain smaller than that which it had previously endured without breaking,
showed a tensionfracture exactly like its impact-fraciure, whereas, if broken when.
tirst made, the tension-fracture would grodatly have been more fibrous,

Even this probably is open to somewhat damaging inquiry.  For the committee
does not say, and evidently does not know, what heat-treatment this picee of iron
received when it was forged forty years before, or whether, during these }.my years, it
was ever heated, straightened, annealed, or otherwise subjected to heat-treatment.
Yet such treatment, as is well-known, might induce a crystalline struciure both
coarser antd less firmly cemented than would have esisted without jt. It is to this
unquestiona’ le fact that Mr. Howe refers, (23) when he says, in discussing the present
f{nsc.l:lunl also that of the 20-foot porter-bar at the Morgan Iron Works, cited by Mr.,

rgall

*“ Now I find nothing here which indicates strongly that any change in crystalli-
zation occurs under vibration or shock.  The cases of lflc Washington testing-machine
and of the Morgan lrou Works porter-bar may well e due to over-heaung under
manufacture.”

We have, then, as equally ¢ probable,” the hypothesis that the crystaliine struc-
ture, ultimately exhibited upon ff‘:\clllrc, had existed in the iron ever since its last
heat-treatment § (24) and the only remaining question is, why should the iron bieak
under a smaller srain than it had previously sustained without breaking ?

The answer to this question is given by Wohler’s experiments, and may be
summed up in popular phraszology by the statement that repeated stresses, no one of
which is suflicient to produce fracture in mass, inay, when they individually surpass
the limit of clasticity of the weakest elements of the mass, gradually loosen (not
transform) the existing structure, and thus by their comulatve effect, ultimately pro-
duce visible mass-rupture.  This is a fact ; and it offers a sufficient explanation o} all
the facts thus far observed with scientific precision.

The theary which it suggests may be, cither that the lossening of structure is
gradual and uniform, so that, at a given moment during the pracess, the cohesion of
all the granular or crystalline elements under strain which has been equally dimished;
or that it is progeessive, like the breaking of a wire-cable, wire by wire, so that the
final visahle mass-fracture is simply the cumulative result of incipient fractures, or
winute separations of structural units, which have left fewer and fewer coherent units
to endure strain.  To my mind, the appearance of all tension-fractures, indicating, as.
it dues, that the strain upon the mass is not equally sustained by all parts of the
section of fracture (le., that some parts elongate more than others before breaking),
favors the second of these thearies, which is, morcover, made plausible by what we
now know concerning the unequal internal strains produced (especially hy heat-treat-
ment) 1n manufacture.  But it is not necessary tonimintain either theory,  The true ex-
planation of the phenomenon may involve them both 3 and neither the phenonienon
nor its theoretical explanation involves any process of rs-crystalliation under shock at
ordinary temperatures.

Under carcful analysis, therefore, the instance presented by the U. S. Board
(which is, in my judgment, the strongest that Mr. Argall has adduced) amounts only to a
guarded opinion, based upon an incomplete statenient of facts, which permits a
different explanation.

The declarauions of Fairbairn and Greenwood, quoted by Mr. Argall, are simply
reiterations of the traditional beliet, unsupported by fresh experiment.  Like many
similar passages in the text-books, they have mercly the force of the earlier opinions
of which they are cchoes. ’ C

Rankin’s statemient that *‘izon ought to be aslittleas possible exposed to sharp blows.
and rattling vibrations,” is not only consistent with the theory of breakage without
** crystallization,” but immediately follows the intimation of Rankin’s doubt of the
easlicr theory, and a report of experiments made by him on railway-axles, which do
not confirm the notion of crystallization by vibration.

The only question h=re at issue is, does the vibration to which stamp-stems are
subjected in practice, change the structure of the iron of which they are composed 2
It is not, ** Do stamyi-stems break after condinued use?"” Nor isit, **Do they show a.

anular fracturc when they break ?” A thousand instances of such Lreakage and
racture will prove nothing. But any one.of the following suggested tests would
prove a iood deal.

I.—Let a stamp stem which has Leen running a long time without breaking be-
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taken down and examined as'to fracture and structure.  This has never been done, so
far as I know.

IL.-—To make the result of I conclusive, let a comparison be made between such
a stem and one made at the same time from the sasue metal hut not used.  This has
never heen done, so far as I know.

1L —Let a stem which has broken in service be examined as to its structure at
other points than that of fracture,

I% . —Let such a stem be tested to ascertain whether, at any point in i, it is not
possible to produce at will either geanular or fibrous fracture by simply varying the
means and method of fracture.  This has never been done, so far as T know.  Nor
has Mr. Argall’s claim, that such a granular fracture is very different from the *‘crys-
tallized ” fracture, ever been supported by the actual production and comparison’ of
the two,

V.—Let any stem, new or old, used or unused, be tested as in IV. This has
been done often with bars of iron or steel, and it has been proved that a granular 0. a
fibrous fracture can e thus produced at wall,  But it there is anything })cculiar about
stamp-stems the experiment would show it [t has never been performed upon a
statpesten, so far as I know.

[t is such evidence as this that would convince doubters, and prove the crystal.
izanon-theory,  That thcor{ 1 now a fable, because such evidence 1n its support is
wholly lacking, And it will never cease to Zawve been a fable, because it was framed
and held without evidence, It may, indeed, cease to be one, and become -an ace
knowledged fact—when the necessary evidence s forthcoming, but not before.

SILVER LEAD MINING IN BRITISH COLUMBIA.

Contracts are being let to various packers and teamsters to bring ore to the Fork .,
The ates of hauling are low in wany cases, some of the contractars not being familiar
with the packing of ore down steep mountain trails filled with many feet of snow.

The concentrator which is heing built on Ce.-penter creck wilt be completed and
put in operation in the early spring.

A 1,600 pound sample of ** Nonpareil " ore delivered at Three Forks this month
went 640 ounces to the ton.  The ** Nonpareil " claim is in the Jackson basin, 25
miles from Kaslo.

Three car loads of machinery for the Pilot Bay smelier are at Nelson,

Shipments from the Alpha have averaged $105to the ton, and high grade ore
has been struck on two levels lately run. i

—

A 50-ton concentrating plant has been shipped from Fraser & Chalmers, Chicago,
to the Pilot Bay smelting works.

The development work on the Noble Five group of claims to date is as follows
There are two short tunnels in on the * World’s Fair,’ bat the main v «k is done on
the ground of the ¢ Lonanza King.” The No. t tunnel has been run 204 feet on ore
all the way, The depth beneath the surface at the breats of the tunnel is alout 200
feet.  Eighty fect from the mouth of this tunnel a winze has been sunk 50 feet to the
widdle drift.  The middle drift itself, was run 100 feet in ore towards the face of the
hill, and from that point an upraise wade to the mouth of No. 1 tennel,  No. 2 tun.
nel is in 340 feet and for 300 feet they have been drifting onore. At 145 feet in
depth a raise has been made connecting with the middle tunne).  No. 3 tunnel is in
150 fect, with a raise to the surface of 110 feet for air.  Only the smallest fraction of
the immense quantity of ore in sight has been shipped as yet.  The first shipments
were made duning the winter of 1893-4, and aggregated about 500 tons of an average
value of $125, making during last winter an output of $72,500 gross,  The highest
};mdc shipment ever made ftom the Slocan country cane from this mine. One car-
oad was shipped of which the average return was 549 ounces to the ton in silver.
Far below the Bonanza King a tunnel 1s being run on a tine chute of ore on the Noble
Five. Itis cowin 60 fect and there is a considerable quantity of clean ore on the
dumip ; not less than 50 tons.  The amount of ore shipped this winter will depend
very largely on what the railway facilities ara,  There is in the mine a large quantity
of oxidized ore which cannot be concentrated, and is not sufficiently high grade to
stand a long haul. It is possible that it may be shipped to the Golden Sinelter. At
present, the ore has to be rawhided from the mine to Cody creek, and then trans.
ferred by sleigh to Three Forks, from which it will be shipped by rail if the railroad
tuns, and it will,

A most remarkable sight on the Ruecau is the outcrop of solid ore on the surface.
The galena is 8 feet 8 inches wide, and for that distance is solid and clean. The
ledge has beeen traced for a few hundred feet and prospect holes dug on jt. 1t shows
up clean ore all the way, at the widest place a'bout twelve inches.  Part of it is clean
galena mixed with seamis of oxidized ore, which assays goo ounces to the ton.  The
clean galena is said to average $50 a sack, There is some of the prettiest looking
ruby silver ore on the ground that was cver seen. It is not Ly any meardis beyond the
capacity of the Reucau to ship at least 600 tons of ore this winter, and the owners are
preparing to ship all_they can.  The Reucau has the makings of a great mine in it
The upper tunnel is in 35374 feet.  There has been continuous ore in this tunnel for
330 feet of jts entire length.  There is a raise from this tunnel of 63 feet, and 100 feet
of the vein in length by 24 feet in height was stoped out last winter, and resulted in
the shipment of about 80 tons of clean ore.  In sinking, a very fine showing of ore
was struck in the winze.

Byron N. White of the Slocan Star mine has contracted for the delivery Jf 1,000
tons of ore at Three Forks before the 1st day of [anuary. The teams witi begin to
haul the ore on or about first of December and will haul 30 tons a day at least. The
mine will ship not less-than 3,000 tons if transportation facilitics are available. But
Byron White does not venture to figure ahead of the first of the year. The output of
the Slocan district has been conservatively estimated at 10,000 tons; 1,800 from the
Slocan Star and 1,000 f.om the Alphs, makes 25 per cent of that amount from two
mines, with the Idaho, the Fisher Maiden, the Cumberland, the Mountain Chief, the
Alamo, the Wonderland, the Noble Five, the Reucau, the Payne, and a number mote
to hear from, o '

ASBESTOS CLUB.

Mine Explosions Generated by Grahamite-Dust.

At the ordinery quarterly meeting of the Asbestos Club, held in their rooms,
Black Lake, Que., vn Thursday evening.8th inst., a paper on this subject was con-
tributed by Mr. William Glenn,* Baltimore as follows : .

¢ The Ritchie grahawite-mines of Ritchie county, West Virginia, were situated
near the central part of the upper barren coal-measures of the Appalachian coal-field.
The rocks of the region are shales and sandstones, which lie almost horizontal.  They
show no evidence whatever of containing carhbonaccous ingredients, except that they
enclose, at long intervals, thin veins of exceedingly impure coal.

The vein of grahawite is a straight and verical fissure, which cuts downward
acruss the horizontal strata of the rucks mentioned. It will be sufficient here to
state that the fissure is about ¢ feet wide, and that it was compactly and completely
filled with the asphalt-like miacral first described by Prof. Lestic in 1863.4 &Ie re.
garded it as a mineral pitch or insipsated petroleum, which he called asphalinm,
The name grahamite was proposed in 1865 by H. Wurtz,$ who more fully considered
and described the mineral.  Both these writers together with Prof. Blake,§ who
studied the body in 1890, waintain that it is a form of asphalt.

An accurate and comparatively full study of the mine was made in 1873 by Prof.
W. M. Fontain, of the University of Virginia, who published his observations under
the title * Notes on the West Virginia Asphaltum Deposit,”; thus further maintaining
that grahamite is an asphalt.

Fig. 1. represents that part of the mine fiest to be considered.  As no gaps car
now Le had, the writer has been compelled to construct the sketch in mn from
material found in his leather copy-book and in part from memory 3 yet, so far as con.
cerns the present purpose, it may be regarded as accurate.  The higure represents a
vertical section of the mine, and is in effect a view of the vertical vein with one side-
wall removed, showing all tne workings therein existing at the date presently to be:
mentioned. ,

The levels numbered 2, 4 and 6 represent workings made for removal of vein.
matter when it was .su})pow«l that the proper way to mine the material was by
mieans of & succession of such levels,  The rooms lettered A B were the initial rooms,.
constructed when it was determined to mine by a methad called by miners ¢ standing
breasts.” In this inethod the miner stands upon the material he already has broken
down, aad attacks in turn that above his head.  As all rocks occupy increased space:
when broken into smaller masses, it will be seen that the miner at work must soon
nearly fill the space between the vein-matter over his head and that which he has
mined already.  To prevent this, the latter is removed at proper times and in neces-
sary quantities.  \When a room is mined upward to its extreme height, then all its
contents may be withdrawn.  The details of the process do not pertain to this paper.

In the west mine (Fig. 1), on Feburary 9, 1871, room A had been completed and.
the material had been removed from it.  Also, the communication betwesn its bottom
and level 4 had been closed, so that air could not be passed from the level through
the room. Ruom B was being mined, and had attained about the condition indicated
in the figure. Mining consisted simply in digging down the soft vein-matter by
means of the exceedingly light pick used by bitwininous coal-miners in Pensylvania
and West Virginia.

The contractors for room B, helieving they could blast out the grahamite cheaper
than they could dig it, received permission to try the efiects of powder, But the:
attempt failed, either becavse the charge was insignificant or because the powder
failed 10 explode.  The Dupont mine-powder used in this hole was contained in a
paper cylinder 1% inches in diameter, in which it occupied 3 inches height. Two
days after a second hole was prepared and charged with a similar cylinder containing
6 inches depth of powder. The position of this blast is shown at a, Fig. 1. The
shot was fired at 3 p.m. of the date given, and immediately there occurced what was
appaently u mine-explosion ; sucha disaster as is known among miners as a fire-damp
explosion.  For the size of the workings, it would have been judged unusuvally severe,

The first effect observed was, that so much of the pit-head structure (not shown
in Fig. 1) as lay near the prolongation of level 4 had been demolished, A man who
had been standing a1 that moment on the bridge leading from level 4 to the storage.bins,.
had disappeared, together with his mine-car. The latter had heen driven almost
horizontally for 9o teet, and there had been wrecked agrinst the east hillside of the
ravine of Mine Run. Even the cast-iton car-wheels had been broken by impact
against soft earth, while the wooden car-bady was little more than splinters. The
man was driven 60 feet, when, by impact against a heavy tool-chest, he received in-
juries almost immediately ‘atal.  ** He was burned and blackencd past recognition.’(1)

The effect -vas as if Jevel 4 had been a great gun, out of which the man and car
had been projected. So much of tumber structures as lay rear the line of fire had
been swept away.

Before those near the pit-head had recovered from consternation, one of the men
belonging to room B appeared at the portal of level 4. He was seriously burned and
could tell no connected story.  Upon his clothing and on his bare arms adhered more
or less of what seemed half-burned coke, and some of this material was still aflame.
His burns were fatal.  His brother and partner was found under room D, or nearly so
in level 4. This man survived, and was subsequently able to give a clear account of
the incident up to the moment of his injuries.

The third and only remaining man i this level was 140 feet inside of room B,
and was engaged in constructing the initial work of a room, such as is indicated at
C, D, E, Fig. 1. When the explosivn occurred, he came down into the level and
walked along it to the open air.  He had scen the reflection of a flame in the level,.
was aware of what had occurred, but was in nowisc injured.

Two other men were driving the end of level 2, then 640 feet long. They had
heard the sound of the explosion ; their lamp-flames had nearly been extinguished by
an air-wave ; but otherwise they had nothing 1o relate.

The ravine of Mine Run, less than 300 feet wide, contained all the pit-head
structures.  Upon so much of them as lay near the prolongation of level 4, and upon
the east hillside, there adhered a coating of coke. This was not only peculiar but
stiking and prominent. On all parts of the old storehouse left standing, and upon
the hillside near the portal of level 3, there remains adhering, about a ¥-inch thick
of cinder such as our mineral makes. The fire seems to have melted the mineral,
thrown it from level 4 towards level 3, and left it a cinder sticking to every opposing

$The observations herein set forth were studied and discuwsed by the late P. G. Sauerwein, of
Baltimore, who was the president of the Ritchie Company, together with the author, whe wis the
manager of that company’s mines and railway. Asthe more learned and able one of us cannot take
part in this paper, the author alone must be held resporsib e.

tProc. Am. Phil, Soc, ix., 185, . .

tAm. J. Sci,, 1866, ii., xlii., 4203 Proz, A. A, A. Sdi. xviii, 12¢.

ATrans. xviil,, 63.

I'Alm. i 3??&'"" vi., 409, l'”i:'

tReport mareger upon this exp
fout thousand w.rds.

February 10th and contained abou

It was
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thing. To use again the illustration of the cannon: Imagine it (level 4) to have  sion occurred.

been loaded with melted mineral with which its discharge coated all opposing objects;
then imagine the mineral to have charred after sticking fast.”® It might be well to
mention that geahamite is plastic while hot ; upan cooling it again solidifies.

In comparison with what was to be observed about the pit-head, relatively small
quantitics of the half-coked grahamite werce found adhering to objects within the mine.
The coarse-grained, whitish sandstone forming the two walls of the mine was quite
free of ity except at two points, namely, about the top part of the air-way next west of
room B, and about the portal of level 4, where the walls were much blackened,  The
occurrence of this material within the mine was noticeable chiefly because of its ex-
ceeding peculiarity, and not because of its abundance.

Woe supposed that little vein-matter had been burned within the mine, hecause of
lack of air there, and that the abundance of dust in level 4 had been swept along it to
the portal, and there heated to the plastic state and thence projected by the explosion.
As the material had been thrown forward along the projected axis of level 4, and not
laterally as well, we were led 1o sippose that the explosion had occurred just without
the portal, where the restraining side-walls were without a roof-covering.

The evidences were that the disturbance initiated in room B by the blast was pro-
pagated downward along the air-way next west of it, as shown by the coked vein-
matter adhermg along the air-way, chiefly about its upper part, as already stated.
Having reached level 4 it extended itself westward along the level at least 30 feet, as
sroved by the severe burns received, as abwve narrated, by the two men there.

3ut it did not extend 140 feet in that direction, because the flame was not evident to
the wminer working above and in plain view of the level there.  He saw only the re.
flecion of & hight 1n the leved, and heard the sound of an explosion.  The principal
ertension of igmtiun was castward, vutward to the portal of level ¢ where that explo

We were not able to find evidences of any ignition or of violent force in level 2,
which might have occurred because of the air-way 4, Fig. 1, between it and the level
next above. The two men working at its end were conscious of nothing beyond the
sound of a violent explosion and of an air-wave which nearly extinguished the flames
of their open lights.

Nor could we letn of a commotion in any part of level 6; it exhibited no
evidences of heat.  Room A eshibited blackened walls at top, at least 3 but otherwise
there was detected in it nothing unusual,

The impression entertained first and tinally was, that gunpowder had been re-
spomsible for the accident. It was for this reason that its ageney was promptly ex-
amined into, The magazine, a primitive structure, had been erected 1400 feet from
the pit-head, and it stoad intact after the explosion, The guardian of it was ahle 10
state that all the powder in or near the mine at that time had been contained in a tin
tomato can which he described. We recovered this, and by his aid we determined
that 31842 cubic inches of powder had disappeared out of it.  The quantity was ridicu-
lous as compared to the results we had witnessed.  The report already cited contains
this passage:  ** Lhavesai® . the men that the burning of the powder generated an
explosive gas, which was driven out, mixed with air, and ignited.” A supplementary
report further stated in explanation:  ¢* Explosion of the powder pulverized a certain
quantity of mineral, and in that state it was easiest decomposed, The mineral lying
in the room B was slack, and every adjacent wall contained dust to be acted upon,
The iln:!icalions are that gas burned along all the air-passages and exploded at the

ral.
pe The Ritchie mine above water-level was dry beyond all mines of which the writer
has any knowledge.  The only water which entered the part now under consideration
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came after heavy rains through the roof of room A and through the adjoining part of
the roof of reom B. It was, in fact, surface-water, which found its way through the
partly decomposed grahamite forming the backs of those workings.

1t is also important to recall that the vein-matter was soft and friable, much re-
duced to dust in mining ; and that it was pulverized in the levels hy the traffic through
them. Within the mine, all surfaces were abundantly coated with its dust, and the
floors of the levels contained more than aninch in depth of it ; and, of course, room
B contained it in quantity, because it was ncarly filled with the already mined vein-
matter.

It may be said at once that so far we had not observed any indications of fire.
damp (chiefly CH1¢) within the mines. To quote once more from the‘teport : ** No
fire-damp or choke-damp (CO32) ever was detected in these mines, even when there
was no ventilation ; and the explosion began where ventilation was “éxcellent. We
have a level (No. 2) 600 feet long and no ventillation for it.”  An‘inspection of Fig.
1 will disclose that the air-currents flowed in through levels 2 and 4, then up the air-
way next west of room B, then across both roomns and onward toand out of level 6.
As February 9, 1871, was comparatively a cold day, ventilation then was all that
could bedesired, Moreover, we could not suppose that so light a gas as fire.damp
could liein room B, when at times water dripped from the natural surface into the
cast end of it, as well as into room A. [Fissures which can convey water must readil
permit the passage of a gas. We supposed that if fire-damp were present at all,
necessarily 1t must have found lodgement in the small wotkings above the roof of level
4. Thesc were ideal receptacles for it, and yet we had not found it there; we had
not observed even so much as the lengthening of the naked lamp-flame of the miner

*Report already cited.

who constructed them, or of that of the writer who visited them frequently. The
tight end of level 2 was another good receptacle for the collection of fire-damp. I
such had been present, we supposed it must have exhibited its presence any morning,
after the quictude of a night in which to collect. But it had not done so.

'Amic;;min‘%:\ little, it may here be said that fire-damp was first encountered in
an_inclined traffic-road (mine-slupe) sunk subsequently, from the narrow ravine of
Mine Run and under level 2. At about six fathoms vertically under water leveia
blower was disclosed in the south wall of the slope.  The gas was promptly ignited ;
but it soon ceased to burn,  While the lower levels disclosed other gas-blowers, none
of them were serious, and the gas was rveadily disposed of. It never became neces-
sary to use safety-lamps.

It was rather a curious fact that gas was never observed to issue out of the vein-
matier.  Apparently, that was so compacted into the fissure that, practically, gas
could not circulate through it,

In these damp lower levels, shots were frequently put into the side.walls because
of the nccessity of widening the rosds. And even though fire-damp at times must
have been present in some degree, yet no disaster ever followed.

Among the many surprises which grahamite offered, none were so striking as the
peculiarity of combustion of the mineral and of its dust. \When warmed over the
flame of an open light, the mineral grew viscous, and then might be drawn out into a
thread. Warmed yet more, it kindled into a dull and smoky flame, -which buened
until the mass became a smutty coke of slight tenacity, Dust which fell from one’s
hand about the flame of the lamp, created & balo of scintillations around the light.
Yet more widely diffused and briﬁiant cffects 2ttlimes followed the falling of dust from
one’s clothing upon a flame.
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Vein-matter mined in the rooms was permitted to slide from them into cars stand-
ing in the level below. More or less dense dust-clouds necessarily followed ; and when
one of these clouds was sufficiently dense, if it then enveloped an open light, a flash fol-
lowed. Several men were in this way burned ; but none seriously. Such flashes
always produced watery blisters upon their victims. Glass lanterns offered a remedy ;
but dust soon coated the glasses. Following the invariable ways of unrestrained
miners, these car-loaders risked the danger of open lights. These they would place
at a distance greater, as they supposed, than the dust-cloud would roll, and they
would then open the chute and permit the grahamite to descend, almost flowing like
water, from the room into the car below. .

A few weeks after the explosion of February gth, the writer stood near the car-
loaders’ lamps when a car was being loaded in level 4. He saw the dust-cloud ex-
tending unpleasantly near to the lamps, which stood upon the floor of the level, and
observed it to roll onward until it reached a lamp full 30 feet distant from the column
of falling grahamite. Immediately a flash followed, so brilliant and complete that one
might have judged it due to gunpowder-dust disseminated through the air.

An unsuccessful attempt was made to recover the details of a grahamite dust-flash
which occurred in the waters of New York harbor, perhaps in 1871. \Yhile a cargo
was being discharged, a workman in the hold of the barge attempted to light his pipe
by means of a match.  Agitation of the grahamite had afforded the sufficiently dense
dust cloud, and a flash resulted. The flash was reported to be unusually vigorous ;
or more likely it was so regarded because the observers were unused to such occur-
rences.

The reader is now in possession of all information known to us as bearing upon
the explosion of Febraary gth, and almost necessarily he must anticipate our conclu-
sion as to its cause. )

We are compelled to assume that the blast pulverized, and immediately decom-
posed into coke and inflammable gas, a great deal of the dry vein-matter ; these
assumnptions are imperative. The remainder follows easily from what is known of the
behaviour of mixtures of marsh-gas and air. .

The first effect was a burning of the air in room B, as proved by blackening of
the side-walls and the adhesion to them of coke formed from the dust which had lain
upon them. Expansion of heated gases could occur in two directions. Toward the
open air there was but little fuel to feed the lame; and it ceased in level 6, because no
dry dust was found there. Inward, every surface supplied its store of dust whereby
ignition was led downward through the airway next west from room B.  Once in
level 4, the dust so abundant there was freely converted to gases which burned vigor-
ously. After reaching and passing the two men 30 feet west of the airway, there was
a cessation.  We supposed it was due to the resistance of the air-cushion offered in
that direction to the widely expanding gases. The line of least resistance was toward
the open air, in which direction ignition was propagated to the portal of the level.
The hot gases there encountered that abundance of air necessary to form with the
mixtures which were explosive, and the result has been stated.

No explosion occurred within the mine, because the requisite volumes of air and
gas were nowhere present. That is to say, there was at no point as much as eight
volumes of air to one volume of explosive gas, if each had been measured at the same
temperature. ’ .

Coke found within the mine was, of course, a product of destructive distillation,
and it was the best of evidence as to what had occurred. Moreover, its abundance
about the pit-head demonstrated that a great deal of grahamite dust had been swept
along the level to the open air ; in a hot state it had been projected thence upon all
opposing objects. The Executive Committee of the Company’s Directory, of whom
Mr. Enoch Pratt alone survives, attempted to tind a remedy against the future occur-
rence of dust-explosions. They had the advantage of good advisers, among them Dr.
D. K. Tuttle, a chemist, now of the United States Mint, at Philadelphia. But they
could suggest nothing better than to dampen the dust by means of small jets of water
thrown from pipes secured within the mine, a method suggested by the fire-protection
pipes in the cotton-duck mills of Mr. William E. Hooper, at Woodberry, near
Baltimore.

The precaution actually taken was to put no more blasts in the vein-matter, and
to fire none in the side-walls, except when the mine contained no men. Even these
precautions at length failed ; the east mine suffered an explosion which much injured
it, and in connection with which four men assumed risks which cost them their lives.

Fig. 2 is a distorted diagram of a vertical section of the east mine, at February
25, 1873.  There are no existing records from which a scale-drawing might be con-
structed ; and unfortunately the writer has not clear memories of the distanc.s in-
volved. However, we shall not be seriously in error if we accept these assumptions ;
Distance between east and west portals of the two parts of the level, 1,800 feet,
length of cavern in level, 3,350 feet, and height of it, 40 feet ; the distance from air.
way to the closed end of the level is important, perhaps, and yet the writer cannot
recall what it was—it may have been 30 feet, or even somewhat more.

It should be stated, that the back of the east part of level 1 was mined-material,
about 300 tons, which rested upon boards supported by timbers upheld by the two
side-walls.

About the closed end of level 1, the road-way had to be widened by means of
blasts in the side-walls. Shortly after 10 o’clock in the morning of the date last men-
tioned, a shot was ready to be fired there, near ¢ of the figure.

Blasts were invariably charged and fired by the mine captain’s helper, and nearly
always they were discharged when the mine contained him only. But occasionally,
as in this instance, when but few men were at work, noon or evening was not waited
for, but those few men were notified to leave the mine while a shot was fired. So in
this instance they were notified, and the notice was repeated. The two men who
were mining down the back of level 3, about the point g, twice replied that they
would take the risks of any accident. The car-loader in level # was ordered to leave,
but instead of doing so concealed himself in some timbering (a battery) about the
point # in the back of the level. All the above was learned later from the man who
fired the shot. The four men mentioned were all ‘who were at the time in the east
mine.

After the captain’s helper had ignited the fuse of the shot in the side-wall of the
level near ¢, he walked east®to about s, a point in the level at which the north side-
wall had been cut away that cars might there pass each other. He passed under the
car-loader who had concealed himself, and for whom he was on the lookout, but did
not observe him.

A mine-explosion resulted, fully as violent as those which occur at fiery coal
mines. Cars which had stood in level 1 were shot in complete wreck out of its
portal, and onwards far into the valley of McFarland's Run. Some timbers took a
similar course, notably an oak board which was driven through an irregular track and
which landed at last upon the opposite hills of the valley, more than 500 feet distant
from the level-portal.

In the ravine of Mine Run, at the portal of level 3, there was another explosion
which did no little damage to the pit-head structures. At ¢ a crater was formed, and
from it were thrown what we judged to be 40 tons of earth and stone, A tree which
had stood there was thrown at least 50 feet, and being a mountain hemlock of com-
plete growth, it afforded some measure of the energy which had formed the crater.

According to my present memories, the latter was 14 feet deep. Its figure was tha
-of an inverted flat cone.

The helper who fired the shot was found wandering in the level, burned and
mentally deranged, but otherwise uninjured. During lucid intervals which preceded
his death, he told us the story of the “accident, as he alone knew it ; of his warnings
;19 the men, and of his having scen the level filled with bluish flame as it approached

im.

After several hours of labor, the car-loader was dug out from under a pile of hot
vein-matter which had fallen into the level when its supporting timbers were swept
away. The two men who had remained at g, level 3, bore no marks of injury what-
ever, no burns and no abrasions ; yet both of them had been killed. We judged they
had died of asphyxia, or because “of the pressure which had existed in the level at
the moment the crater was formed.

The already-mined grahamite which had formed the back of level 1, had, in part,
fallen into the level when its timber supports were swept away. It was ignited and
it afforded a troublesome fire to deal with. By throwing upon it water from pipes
led into the level, we were able to shovel it into cars and thus remove it from the
mine.

The writer is aware that this second explosion may be explained by use of the
theories now held of coal-mine explosions. ~that it was a result of fire-damp and dry-
dust as well.  There was a sort of gas-trap wherg ignition began, aad, possibly, there
was another in the roof of the cavern in level 3, even if surface water did drip at times-
through it.  But, as fire-damp had not been observed, and as it was not essential to
the e]xplosion, it seems more rational to regard this as having been a dust-explosion
simply.

In the paper published in 1873,

and already cited, while relating the character-
istics of grahamite,

Professor Fontaine says :

“ The fine dust produced by handling the mineral, is capable, when very dry, of
inflaming from an open lamp. This has led to two accidents from explosion. The
dry dust having caught fire in the lower levels, the gaseous products became mixed
with air in the upper works and exploded.”

This mention is but the briefest statenient of bare fact ; yet it has this additional
interest —it seems to have been the first printed announcement of a purely mine-dust
explosion. .

Nineteen years after the vonclusions reached by us in the early summer of 1871,
while reading in the library of the British Museum, the writer saw, for the first time
the paper printed by Faraday and Lyell in Janurary, 1845.* It was a report made
by them to the British government upon the Haswell collieries explosion of the year
previous ; a report written in parts by each of them, as is clearly indicated in the
text. Faraday wrote :

““ In considering the extent of the fire for the moment of explosion, it is not to be
supposed that fire-damp is its only fuel ; the coal-dust swept by the rush of wind and
flame from the fluor, roof and walls of the works would instantly take fire and burn,
if there were oxygen enough in the air present to support 1ts combustion.”

They fuund upon the mine-timbering ** coke gradually increasing in thickness,’”
as they ** neared the place of ignition ;” coke which, they believed, had resulted from
partial combustion of coal-dust so abundant in the mine. The report continues :

“* There is every reason to believe that much coal-gas was made from this dust in
the very air of the mine itself by the flame of the fire-damp, which raised and swept it
along ; and much of the carbon of this dust remained unburned only for want of air.’

Thus Faraday announced what has come to our present belief regarding fire-
damp explosions in coal-mines.

In a Royal Institution lecture,* Professor Abel took for his subject the dust-ex-
plosions which then had become so numerous in wheat and rice-mills. The lecturer
stated that such explosions had,  prior to 1872, appeared enveloped in mystery,
until their probable cause was indicated by an Austrian observer.” Referring to the
paper of Faraday and Lyell, printed in 1845, the lecturer continues, ‘‘ten years later,
M. de Souich, an eminent French mining-engineer, published as original ” work which
sustained the deductions of those writers. Professor Abel added, ** Later on M. de
Souich extended his inquiries into the part played by coal-dust in mine-explosions.’

After an ordinarily diligent search, made in the library of the British Museum,
and in ‘the Peabody Library at Baltimore, the present writer must say, that he failed
to find records of any work done by the Austrian observer of Abel, or of M. de
Souich.  Several recent writers mention both of them, but nobody has cited the places
of their communications.

*Nature, xxvi., 19, given April, 1882.

The Blast Furnace.*
By E. C. PoTTER.

Raw iron, or “ pig iron ” as it is commonly called, is produced by deriving from
iron ores (oxides of iron) the metallic iron they contain in their composition.  Stated
briefly, this is accomplished by exposing the ores to the chemical action of carbonic
oxidide, formed by the combustion of coal or coke, which, by taking up the oxygen of
the oxides of iron, leaves the metalic iron free. In addition to this, the earthly im-
purities of the ores have to be dealt with in a manner to be explained later.

The apparatus in which this process is carried on is known as a blast furnace, so
called because the ordinary combustion of the fuel is augmented and accelerated by
forcing into the furnace by mechanical means large volumes of air. This air, de-
livered into the furnace under high pressure, is known as ‘‘ the blast.” As indicated
above, the materials to be dealt with in the operation, are, first, the ore ; second, the-
fuel, by whose combustion we obtain the active element in the reduction of the ore,
carbonic oxide (this fuel is a more or less pure carbon in the shape of charcoal, coke
or anthracite coal) ; third, a material technically called a *“flux * is required, whose
office fis 1o remove the earthy impurities of the ores. For this purpose limestone
is usually employed. The way in which this is accomplished is rather an intricate
chemical reaction, but stated as simply as possible the action is as follows :—The

rincipal earth associated with the ore is common clay, or silicate of aluminum, as it
1s chemically called. This material, as everyone knows, is qulte infusible, and hence
impossible to remove by the mere application of heat. It is a chemical fact, however,
that by the addition of lime to the silicate of aluminum, forming the double silicate of
lime and aluminum, this double silicate being quite fusible and being lighter than the
metallic iron floats upon its surface, and is thence drawn of in a manner to be in-
dicated later.

This is, briefly, the office of the flux. These three materials together with the
air blown into the furnace are all that are required to carry on the operation of smelt-
ing pig iron. I mention the air, as that is not by any means as insignificant a feature

*Phil. Mag., iii., xxvi., 16
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as would he at nrst inagined 3 for the actual weight of air blown per ton of iron pro-
duced 15 sy or seven times the weight of the solid materials charged.

Uhe biast furnace sself 1s a very large structure, arcular in section, of a height
varying from 60 ft. 10 9o ft., and a largest diameter of about one-fourth the height.
The contour of the mteror s not that of a perfect eylinder, but from the point of
largest diameter (techmeally called the * bosh * diameter) the walls are drawn in both
upward and downward, so that at the bottom of the furnace the diameter is only
about one-half the bosh diameter, and at the top about 30 per cent. smaller than the
bosh,  The lowest part of the furnace is called the ** hearth” or ¢ crucible,” for it, is
here that the molten sron collects betore being drawn off. The walls of the crucible
are from § ft. 1o 6 ft.  height and wsually perpendicular,  From the top of the
crucible walls the furnace slopes ontward and’ upward till the bosh is reached.  This
whole section of the furnace 1s also known as the ** boshes,* amd it is here that the
actual fuston of the matetiabs takes place. From the bush up to the top the walls
slope in again,

The matenals, viz., ore, fuel amd fluy, are charged into the furnace by means of
a mechantersm known as a ** bell and hopper,” which at the same time closes the top
of the turnace, A heavy cast aron hupper s ttied over the top of the furnace, leaving
an apemng m ns centre of about half the bosh dameter. This opening is closed by a
heavy sron beil, hitted into posion from the wierior of the furnace so that the luwer
edge’of the bell laps over the lower edge of the hopper on its under side for three or
fonr inches.  Thus when the bell s drawn ap tightly against the hopper, the furace
15 tightly closed even to the escape of gas,  The materials are then dumped into the
happer unil 1t as full, when the bell 1 then fowered by means of a mechanieally
actuated and balanced lever arm, so that a space of 15 i0, to 20 in. is opened between
the contact edge of the beth and the hopper, and through Uns space the matenals slide
over the doping sides of the bell into the mterior of the furnace. This bell shape is
used for the purpose of obtamng an equal and uniform distgibution of the materials
over the area of the furnace, wlich would nat be possibile were the materials dumped
mto an ordinary openmg.  This uiform distnitmtion in charging is very important to
the vnfonn working of the furnace s for of the materials were all dumped into the
centre or to one side, the ascending carbonie oside gas, seehing the casiest way out,
would but imperfectly act upon the great mass accumulated in one locality, and the
furnace would work onessided.  The great heght of the furnace s required in order
10 expuse the ore for a suthciently Jung tine to the action of the carbonic oxule.  The
descent of the ore from the top to the bottom of the furnace occupies from 18 to 24
hours.  On a level with the floor of the crucilile, on the front side of the furnace, is
the situated the ** tappng hote.™  This hole prerces the wall of the furnace to its in-
tenor, and through it the molien iron is deawn out. The tapping hole leads directly
mto a trough which commumecates with the casting beds,  This hole is stopped up
with clay during the time the sron s collecting i the crucible.  Tapping takes place
usually every sin hours.  About 3 ft. above the tapping hole and sometimes directly
over 1, sometimes to one side, 1s the slag tap or “*cinder not<i ™ as it is technically
called.  The slag formed by the tlux, Hoating upon the surface of the iron, is here
drawn off from time to time as it rises to dts height.  Itis usually run directly into
buggnes or cars constracted for the parpose and hauled of to the cinder dump.

“The blast 15 intraduced into the furnace at the top of the crucible, about § ft. or
0 fi. abose the foor, At sy or eght equi-distant points in the circumifrence of the
furnace wall openings are made into the interior of the furnace,  Into thuse openings
waterscooled ** holders ™ of bronze or iron are fitted.  Into these holders are accur-
ately ttted the blast noszles or ** tuyeres,” also water-cooled.  The water-cooling is
accomplished by casting a cail of pipe in the iron holder or tuyere, through which
water 1s contmually forced, or in the case of the hronze tuyere and holder the walls
are made double, with a space between, in which water is kept circulating.  Ata
sufticient height abuve the tuyeres a main blast pipe encireles the furnace, from which
branches are let down to each tuyere.  The tuyere nozzles are inserted from 6 in. to
10 1n. bevond the mner wall into the fusnace.  The water-cooling of the tuyeres and
halders, while desgned primandy for their maimenance, aid much in preserving the
brick work adjacent to them.  Following ap this hint, the bosh walls of the furnace
are now greatly prolonged 1o hfe by inserting fows of water cooled plates completely
encirching the furnace at distances of about 30 in. Letween the ows. - These are huilt
wn the bnch work and are invisible, except the vatside edge of the plate and the water
cunnections.  These plates are removable in case of leak, which is rare,

The accessonies to the blast furnace proper are the boilers, blowing engines, hot
blast stoves, husts and water supply,  The boilers and stuves are heated by waste
wases from the futnace, so that the furmace is practically self-supporting in the matter
of puwer, the only fuel necess 1y bang that put ante the furnace for the purpose of
smeluug.  The furuace gases tise L the wop of the furnace, and are thenee conducted
away by a large ppe called the ** dimn-take,” wlich cardies the gases down to the
mam flue which hes undergronnd. This flue conducts the gases to the hoilers and
stoves,  The tower end of the downaake is enfarged just before it enters the flue into
a clamber of considetable size known as the **dust-catcher, ~ which name sufficienly
descnibes sts function.  The gases carry with them consideralde quantities of dust
which accumulate in the flues, stoves and boilers, serionsly impairing their efivciency
by choking them,  This the dusi-catcher is designed to obviate.  The boilers and
blowing engines need little deseription, as they speak for themselves. The use and
operation of the hot-blast stove 1« a subject of much interest, and to the furnaceman it
is a very considerable factor in the furnace economy.

1t is apparent that if air at the temperature of the srrounding aumosphere be
blown into the furnace it will require a certain amount of fuel to bring it up to the
temperature of the seething mass, 1f this air could be heated, and that, 100, withowt
further expenditure of fuel, before it is delivered into the furnace it is evident a con-
siderable economy of smelting fuel must result.  This is what is accomplished ly the
hot-blast stove.  The waste gases of the furnace, which formerly were permitted to
escape into the air, are by this apparatus utilized for the heating of the blast.  Stoves
as constructed nowadays consist of a targe shell of tank plate enclosing a mass of fire-
brick so disposed as to form a langre number of small flues or checkerwork,  Fach
stove measures from 15 fi. to 20 ft. in diameter, and 6o ft. to 70 ft. in height, being
nearly as large as the blast furnace itsell. A total cross.section arca of, say 300
square feet is subdivided by the brickwork into a large number of small flues, of say, 40
square inches, thus multiplying the heating sutface cnormously.  These flues are con-
structed perpendicnlarly. “The gas is admitted at the bottom of one side into a
chamber where it is mixed with the proper proportion of air to produce combustion ;
thus ignited it rises to the top of the stove, where it is deflected down again through
a series of small flues.  On reaching the bottom, it is deflected up again and then
down, having traversed the height of the stove four tinmes before it passes off by the
chimney. The gas having been passed through the stove a sufficiently lonﬁ_time to
bring the whole mass of brickwork 10 a bright red heat, it is then shut off and the
blast from the blowing engines is then admitted on the oppasite side of the stove from
the gas, and is made to travel over the same path through the stove in the reverse
direction. During its passage it absorbs the heat from the brickwork, raising its own
temperature to from 1,200 to 1,500 deg. F.  From the stove the air is then carried by
the blast main directly to the tuyeres. There are usually three and sometimes four
stoves attached 1o cach furnace. Each stove is kept on gas for two hours and on air

for ane hour ; three stoves, therefore, permit of two stoves being kept continually on
gas and one on air, a stove being changed every hour.  Of course lcfore the blast is
shut off of one stove it is adn.itted through a fresh one, as the blast must be kept con-
tinuously on the furnace.

Another valuable feature of the hot-blast stove is the fact that it places within
the control of the furnace manager an amout of caloric or heat energy entirely sub.
ject to his manipulation s thus, if the furnace is disposed to work cold, an increase of
temperature of the blast will wsually act as a corrective, and sdce zersa. In the uni.
torm production of a desired grade of iron, this is of the highest value.  In this con-
nection a very brief consideration of the chemistey of pig iron may not be out of place,

In recovering from the ore the iron it contains, we do not obtain that iron
chemically pure, nor isit desirable that we should do so. \We have seen how the earthy
impuarities were to a considerable extent removed, viz., the silicates of alumina, lime
and whatever of magnesia there might be in the ore.  But certain other elements,
notably phosphorus and manganese, are not thus removed ; nor are they ever com.
pletely removed, the second cnli' partially, the first not at all.  In addition to the
wmpurities of the ares we are adding with the fuel, especially where coke is used,
another lot of impurities, notably silica and sulphar.  Silica, or silicic acid, as it is
chemically called, being a compound of silicon and oxygen, is not capable of being
decomposed into its constituent elements, silicon and oxygen, except at the very high-
est heat.  Therefore out of the very large amount of sitica in the form of silicates that
is charged into the furnace, we find only a colparatively small proportion appearing in
the pig iron as silicon, which has doubtless been decomposed in some areas of very
high temperatures before the tuyeres, A portion of the sulphur is carried off in the
slagr, but enough remains to make a good deal of trouble to the pig iton consumer,
In the resulting iron then, we find inaddition to the metallic iron such impurities
as silicon, sulphur, phosphorus, manganese and cathon,  The carhon in pig iron ex.
ists in two states, frec carbon in the fofm of crystals or flakes and combined or dis.
sulved carbon which has been taken up by the icon before the tuyeres.  The propor-
tions in which these two conditions of carbon exist in the pig iron depend upon the
temperature of the furnace; if the furnace is hot, the carbon exists in very large
percentagre as free carbon ur graphite 5 if the furnace is working cold, the carbon in the
ron will be found largely as combined carbon with little graphite.  So, too, as might
be inferred from what was said before, a cold iron will contain little silicon as the
temperature before the tuyeres has not been suflicient to decompose the silicic acid.
The temperature also has a marked influence on the behavior o} the sulphur.  With
the furnace working hot, it is neatly all carried off in the slag, but at lower tempera.
tures its greater aftinity for the iron asserts itself and a_cold iron is fountd to contain an
olijectionable amount of sulphur. Cold iron, therefure, will be low in siticion, fow
in graphite carbon, and high in sulphur; for most purposesan undesirable combination,
1 he value ol the hot-blast stoves in enabling the furnace manager to correct the tem-
peratures of his furnace is thus made plain.

‘The operations of the blast furnace are continuous until the fire brick lining wears
out. This accurs in from two to three years unler ordinary circumstances: ora
better way of stating the life of the lining is that it will generally yiell 125.000 to
150,000 tons ol iron, though one or two of America’s famous furnaces have turaed out
300,000 and cven 400,030 tons on a single lining,  The muaaaggencnt of a blag
furnace, the proper mixing of the materials, the regulation of the working of the fur-
nace itself for the production of a large, uniform and economical output cau: for the
highest skill, w:\lclnulncse, patience, and often courage. An accident to the fuinace
is almost always expensive and ofien dangerous 3 the apparatus is always operat~d
under high pressure and the highest heats known to science.  Altogether the men-
agement of a blast furnace presentsa most intricate problem in economical metallurgy,

Cheaper Steel Rails, —A significant article on the steel rail trade appeared
recently i the Jron . The opinion expressed is that the trade is on the eve of
mponiant inprovesnen.s and that new factors witl have to be taken into account next
year. The Voungstown mill now nearing cempletion, may enter the rail trade when.
ever there is a sufficient difference between billets and rails 3 and thre is the possitality
of fureign rasls being imported on the Gulf and the Pacific coast.  The i great mills,
however, may be able 1o hold their whole territory in spite of any rivuls.  One has
made imponant important_improvements in plant; another has secured a source of
supply of cheap raw material 5 a third has the advantage of a lower duty oa foreign
ore 5 and a fourth s extremcly aggressive in its management.  There is a widespread
opimon that lower prices fur rails would help the billet market Ly increasing the con-
swnption, and with present prices of raw materials the rail mills conhd aflord 10 sell a
lower prices than those ruling if they had a larger tonnage.  But the financial condi.
tion of the railioads v such that the prospect of a tunnage up to anywhere near the

capacity of the mills, is not bright.
SIMPLE IN . .

JEFFREY STEEL GABLE GONVEYORS, consvauérion

For l-lunqnng Coal, Ures, Ohamicals, Refuse, Etc.
Also Manufaocture

CHAIN
ELEVATORS

AND

CONVEYORS

SEND FOR CATALOGUR

The JEFFREY MFG. COMPANY, Columbus, 0.
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CONDITIONS

OF

Obtaining Government Drill to Explore Mines

or Mineral Lands.

Owners or lessees of mines or mineral lands
in Ontario may procure the use of a Government
Diamond Drill, subject to the provisions of the
Rules and Regulations relating thereto, upon
giving a bond for payment to the Treasurer of
the Province, of costs and charges for (1) freight
to location, (2) working expenses of drill, includ-
ing labor, fuel and water, (3) loss or breakage of
bits, core lifters and core shells, (4) wear or loss
of diamonds, (5) other repairs of breakages and
wear and tear of machinery at a rate per month
to be estimated, and (6) an additional charge of
$50 per month after the mine or land has been
shown, through use of the drill, to be a valuable
mineral property.

Of the aggregate of costs and charges above
-enumerated, excepting the sixth item, forty per
cent. will be borne by the Bureau of Mines in
1894, thirty-five per cent. in 18gs, thirty per
cent. in 1896, and twenty-five per cent. in each
year thereafter until the end of 1goo. All
accounts payable monthly.

For Rules and Regulations iz extenso govern-
ing the use by companies and mine owners of
Diamond Dirills, or other information referring
to their employment, application may be made
to ARCHIBALD BLUE, Director of the Bureau of
Mines, Toronto.

A. S. HARDY,

Commissioner of Crown Lands.

Toronto, October 17, 1894.

W. PELLEW-HARVEY, F.C.S.
Mining, Analytical & Assay Work undertaken

Information concerning the Mining Industry
and Mines of British Columbia given.

ASSAY AND KINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!!
‘Wanted at Good Shipping Points

Write with copy of analysis and state what

-quantities you can deliver this season.

. ALFRED BOYD,
1 WELLINGTON ST. EAST, TORONTO.

The CANADIAN MINERAL WOOL CO. Litd.

122 BAY STAEET,_PT.JRONTO

Pipe and Boiler
COVERINGS.

LAMKIN PATENT

STEAM
PACKINGS.

ASBESTOS GOODé OF EVERY DESCRIPTION.,

MINING LAWS OF ONTARIO.

ANY person may explore Crown [ands for minerals.
Mining lands may be taken up as surveyed loca
tions or staked claims.
Locations range from 40 to 320 acres.
Claims range from 10 to 20 acres on vein or lode.
Locations may be acquired in fee or under leasehold.
Price of locations north of French River, $2 to $3 per
acre, and south of it, $2 to $1.50, according to distance
from railway.
Rent of locations first year 60oc. to $1 per acre, and
subsequent years 15c. to 25c. per acre.
Rent of claims, gl per acre each year.
Claims must be worked continuously.
Royalty on ores specified in the Act, 2 per cent. of
value at pit’s mouth less cost of labor and explosives.
Royalty not charged until seven years from date of
patent or lease, nor (as provided in s. 4 (3) of the Mines’
Act, 1892), until fifteen years in the case of an original
discovery of ore or mineral.
Original discoverer of ore or mineral on claim entitled
to stake out a second claim.
Crown Lands sold under provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty.
Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUVUE,
Director Bureau of Mines.
ToroNTO, May 25th, 1894.

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford’s Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for
one dollar, the regular subscriptiou price, and in addition
to send each subscriber fifty-two complete novels during
the twelve months ; one each week.

Think of it.  You receive a new and complete novel,
by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers.
Among the authors in the coming series are, Wilkie

1 Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,

Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad on, Captain Marryatt, Miss Thackery and
Jules Verne. If you wixh to take advantage of this un-
usual opportunity, send one dollar for Stafford’s Magazine,
one year. Your first copy of the magazine, and your
first number of the ﬁfty-two novels (one each week) which
vou are to receive during the year will be sent you by re
turn mail.  Remit by P..O. Order, registered letter or
express.
Address :

STAFFORD PUBLISHING CO.
Publishers of

STAFFORD’S MAGAZINE,
P. O. Box 2264. New York, N.Y.

Plea mention this paper.

THE WEBSTER VACUUM FEED WATER HEATER AND PURIFIER
Aggregate Sales 400,000 HORSE POWER Cuaranteed

We guarantee this Heater to give better results than any heater in the market, and will

furnish the same subject to 30 days’ trial.

IN STOCK—Heaters from 10 h.p. to 400 h.p. inclusive, in stock for prompt shipment.

<& SEND FOR ILLUSTRATED CATALOGUE. &J

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

— MANUFACTURED BY —

DARLING BROTHERS,

“RELIANCE WORKS,”
MONTREAL. . .

CHEMICAL AND ASSAY APPARATUS &~

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of \ mun.
BECKERS SONS, ROTTERDAM.

A

8ATTERSES.

Baker & Adamson’s C. P. Acids and Chemicals, Brown’s Portable Assay Furnace,
Hoskin’s Gasoline Blowpipes and Furnaces, Dangler Laboratory
Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier's Bohem-

ian Glassware ; Royal Berlin and Meissen Porcelain
Platinum wire, Foil, Crucibles and Dishes,
Swedish and Rhenish Filter Paper.

LYMAN,

SOINS & CO.

380, 382, 384, and 386 8t. Paul Street, MONTREAL



IN PREPARATION. TO BE ISSUED IN JANUARY, 1895.

... oth ANNUAL NUMBER . ..

&

rer vear. JNIRING, Engineering .

Iron and Steel Trades

FOR 1895. Gompal‘lies .Mal‘lual .

EDITED AND PUBLISHED BY

' B.T. A. BELL, Editor of the Canadian Mining Review,

Secretary General Mining Association of the Province of Quebec, Honorary Secretary the Mining Society of Nova Scotia,

Secretary Ontario Mining Institute.

This, the Fifth Edition of the Manual, will contain a careful
digest of information, compiled up to date, respecting the history,
organization and operations of all Canadian Mining and Quarry-
‘ing Companies, Blast Furnaces, Rolling Mills, Iron and Steel
Works, also of all the Rod Mills, Wire Mills, Cut Nail and Horse
Nail Works, Car Axle Works, Car Wheel Works, Car Builders,
Locomotive Works, Cast and Wrot Iron Pipe Works and Bridge
BEngineering Establishments. ' |

In one Volume—600 Pages ; Cloth; Royal Octavo.

PRICH: FOUR DOLTL.ARS PER COPY.



PROVINCE OF NOVA SCOTIA.
Tieases for Mines of Gold, Stive, Coal, Iron, Gopper, Lead, Tin

—AND— ’

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1802, of Mines and Minerals, Licenses
-are issued for prospecting Gold and Silver for a term of twelve months. Mines of
-Gold and Silver are laid off in wreas 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
‘ot exceed twice its width. The cost is 50 cents per area. Leases of any number of
-areas are granted for a term of 40 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 arca contained in the lease it becomes non-forfeitable if the
dabor 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 on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissiones
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 f. 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 whieh to make application at
the Department for his ground,

MINES OTHER THAN

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
wminerals other than Gold and Silver, out of which areas can be selected for mining
ander lease.  These leases are for four renewable terms of twenty years each. The
«ost 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 for a
waominal fee, 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
dirst 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, 10 cents on every ton sold.

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

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.



| School of Practical Science,

TORONTO., CANADX.

THE DEPARTMENTS OF INSTRUCTION ARE . . .

1 Civil Engineering (including Sanitary Engineering).

*2 Mining Engineering . . . .

3 Mechanical and Electrical Engineering.

4 Architecture . . . . .

5 Analytical and Applied Chemistry.

The regular course for the Diploma of the School, in each of the above departments, is three years in duration.
A Post-Graduate Course has been established, consisting almost entirely of laboratory work, which leads to the degree of
B.A. Sc. in Toronto—Special Students are received in all Departments.

The Session continues from October 1st to May 1st.

SUMMER SCHOOLS FOR PROSPECTORS AND MINERS

And others interested in Mining, have been established at Sudbury and Rat Portage, and a
Winter School of a similar character, but covering a more extended course, will commence
~ in the SCHOOL OF PRACTICAL SCIENCE, TORONTO, on JANUARY 8th.

Properly equipped ASSAYING, ENGINEERING AND CHEMICAL LABORATORIES are provided
for the use of students of the various departments, and the museum contains collections
illustrating MINERALOGY, LITHOLOGY, METALLURGY AND PALZONTOLOGY.

®

For further information regarding the regular Courses and the Prospectus of the Winter School for Prospectors,

APPLY TO THE SECRETARY,

L. B. STEWART, D.L.S.

SCHOOL OF PRACTICAL SCIENCE, TORONTO.



THE CANADIAN MINING AND MECHANICAL REVIEW.

DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCEANTS.

OrrFicE: New York Life Building, - MONTR'EAL,' QUE.

CANADA IRON FURNACE COMPANY, Limited,

——————M.A.NU'F.A.CT'U'REBB O:B‘-——-—-—

CHARC OAL PIG IRON

{From the FamusO of the Three Riv rsDastrit.)

. Offices: NEW YORK LIFE BUILDING, MONTREAL, QUE.

GEORGE E. DRUMMOND? - - Managing Director.

Plants at RADNOR FORGES, QUE., GRANDES PILES, QUE LAC-A-LA- TORTUE QUE:, THREE RIVERS, QUE.,, LA PECHE, QUE,.

M@NTR&M CAR wgmmm @@MPANY o

ERRETEETE -MA.N'UF.A.CTU‘RERS O:B‘

BAILBOA.D CAR W HERET, s
STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY,

Works : I.AGHINE QUE. Oﬂices NEW YORK LIFE BUILDING, MONTREAI.

o THOMAS J. DRUMMOND, . - - ,GENERAL, MANAGER. )

VDRUMMOND MOCALL PIPE FOUN DRY CO Ltd.

...... MANUFACTURERS OF,...,.. N

(:ast N — Sllﬂl}lﬂl l‘.astmus &n

| WORKS LACEINE QUEBEC I
*V'OFFICES 'NEW YORK LIFE BUILDING MONTREAL

LUDLOW" EYDRANTS VALVES &y’ ALWAYS ON HAND e
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“THE DOMINION WIRE_ROPE GOMPANY, Lro.

———MONTREAL——=

Manufactureoxs of T ANG S FPATENT 'W'IRII ROFPEL.
PFOR-

TRANSMISSION ‘AND COLLIERY PURPOSES.

SOLE CANADIAN AGENTS for the g WHEN NEW SOLE CANADIAN AGENTS for the
| OELEBRATED OELEBRATED
 MILLER & HARRIS-MILLER “BL EICHERT”
CABLEWAYS ' , ~ TRAMWAYS.
" Aiso Ropes for Ilolslmg, Mmmg, Elevators, Ship's Rigging and nuys, Etc, Ete.  Send for Catalogue and Estimates to.P.0. Box 1042
ROBB-ARMSTRONG ENGINES THE MONARCH ECONOMIG BOILER _

————COMBINES ALL THE-——-—

ADVANTAGES

(O R

ngh’c Por’cable Forms

: SIMPI.E and COMPOUND. ”AIITOMATIG or THROTTLING GOVERNBR

—W !TH THE~—

 BUILT ON THE mmwm mrmcmnmtz SYSTEM. | HIGHEST PQSSIBLE EGONOMY

————MLN’UI’AOT‘TEHD k- g

ROBB ENGINEERING GOMPANY LTD. X AMHERST NOVA SCOTIA. |

Dommlon Coal Company lelted,‘w

Owners of the Vlctona, Interna,tmna,l Ga.ledoma Reserve Gowne, thtle
Gla.ce Bay, Bndgeport. and Gardner .Collieries.

—-——-——-——-—OFFERS FOR SALE—-—-—--———-

‘SIEAM A and DONESTIC COALS of FIGHEST IIUALITY

. Carefully prepa.red for Market by xmproved appliances, either FOB. or Delivered

: It is also prepared to enter mto Contracts Wlth Consumers covermg a term of
L years Its fa,cmtles for supplymg Bunker Coa.ls mth promptness is unequalled.

-

-*———-APPLICATION}FOR PRICES, ‘ETC, TO BE MADE TO——

f’jJ s, McLENNAN Treasurer, 95 Milk St, BOSTON, MAss."'

DAVID McKEEN Resxdent Manager, M R 'MORROW, ;
S Glace Bay, Cape Breton E A 50 Bedford Row, Hahfax.

g KINGMAN BROWN & CO Custom House Square, MonM *




