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Mining, Tunneling & Rock-Working Machinery
STRAIGH’I" LIEEMPRESSORS.

w DUPLEX, COMPOUND & CONDENSING BOMPRE‘SSORS

With MEYER or CORLISS VALVE GEAR

For ECONOMICAL PLANTS.

* THE JENCKES MAG{HNE 60., Sole Agents,

16 VICTORIA SOUARE, MONTREAL. HALIFAX HOTEL, HALIFAX, 639 CORDOVA 8

ET, VANCOUFVER.

ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUFACTURED BY

-t THE GUTTA PERCHA AND RUBBER MFG. CO. OF TORONTO, 7o

ofrice 612 63 FRONT ST WEST TORONTO. FACTORIES AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Sprmgs Fire Hose, PuHey Covering, Rubber Clothing & Bools

INGERSOLL ROCK DRILL CO.

ROCK DRILLS e einses

STRAIGHT LINE, DUPLEX & COMPOUND

AITR COMPRE _ASSORS

Stone Channelling Machines, Coal Mining Machines, and Complete Plants of
Mining Tunnelling and Quarrying Machinery. |

14 ST J'_A_MES S‘I‘BEET, MON'I'RE-AL

o : -

'SSL,BEP\TY St FRISBEE LUGOP MILLS : New YoRk.

AKERS of WE.TorD PumaRISE.Rs GRINDING ToANY pnekzagf FINENESSO©

decir-ed (€ GOLD.SILVER,COPPER or OTHER ORES
O cesPondence mited: S‘m‘ﬂﬁbﬁﬁ"{empmu MICA . CEMENTS PHOSPHATES 8<
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'80,000 IN USE | o
— LIFE and PROPERTY are BY THE USE OF

ENDANGERED vortss an

STEAM . .
-+ THE P E N B E RTH Y SPECIALTIES
Are SAIE, because . . . |

WELL MADE and
THOROUGHLY TESTED

VALVE DRIP WATER GAGE

XL EJECTOR or JET PUMP

SAFETY CRANK PIN OILER
‘ . AUTOMATIC INJECTOR, Ete.

wirw s PENBERTHY INJECTOR CO.,

Branch Factory at Windsor, Ontario. DETROIT, MICHIGAN.

THE CASSEL GOLD EXTRACGTING CO. LTD.

OF GLASGOW.

Tue MACARTHUR-FORREST PROCESS (CYANIDE)

;N INE OWNERS and others, having Gold Ores and Thailings hitherto untreatable
i at a profit, should send samples, prepaid, for experimental purposes, to the
i Company’s Agent, W. PELLEW}IARVE\’, F.C.S., when Cost of Treatment,
’ Amount Extracted, and other particulars will be sent. .
HE « UERIAL'. At We want (o contract for the purchase of Tailings, in parcels of 10,000 tons and
e Ve E upwards, or will treat on commission.

AnoRess: EXPERIMENTALﬁ WORKS,

Pender Street, Vancouver, B.C.

W. PELLEW-HARVEY, F.C.S., Superintendent.

««. THE WEBSTER. .

VACUUM FEED WATER HEATER & PURIFIER.

Aggregate Sales 400,000 HORSE POWER Guaranteed.

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.

THE'CONQUEROR®
BORING MACHINE, FOR
“BIND" & COAL.

E<Z" SEND FOR ILLUSTRATED CATALOGUE. G}

CTHE YELLIOTT"
L BOREARY MATERIAL PENE!

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

MANUFACTUORED BY

DARLING BROTHERS

THE HARDY PATENT PICK co. Limited “RELIANCE WORKS," MONTREAL.

SHEFFIELD, ENGLAND?
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NOVA SGOTIA STEEL COMPANY, LIMITED
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPDSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Saoes and Dies,
Blued Machinery Steel 34" to 3%” Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wédge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 36’ 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, COLLIERY 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®> USHE.

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

l MATHESUNg@I

s 5 ENGINEERS

\‘b BolL AN D

RURO Founpry &

MACHNE(®
[pgineers
[BoilerMakers® |

and. Founders
F TRURO

MACHINERY L

LATEST |
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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

SULLIVAN MACHINERY COMPANY,

“M* Drill—Hand Power. Sucoessors to DIAMOND PROSPECTING C0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N" Drill—
_ MANUFACTURERS AND DEALERS IN i 000 f2. depth,
Capacity—300 ft. depth. Sullivan Diamond Prospecting tll?rm(si Channellbi[nghMachines, Rock Drills, Hoists and Capacity—3,
Removes : other Quarrying Machinery. Removes 1§ inches solid cote,
17y inches solid core. Hoisting and Hauling Engines, Cages, Tipples, and ;{her Coal Mining Machinery. &

Contractors for Prospecting Mineral Lands with the Diamond Drill.

memR CLESTRCF(SE

ELECTRIC BLASTING

VICTOR BELEHECTRIO PLATINUM FUSES.

Superior to all others for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in
neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

“PULL-UP” BLASTING MAOCEINE.

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

VIOTOR BLASTING MACOEINIE.

No. 1 fires 5 to 8 holes ; weighs only 15 1bs. Adapted for prospecting, stump blasting, well sinking, etc.
- 8tandard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Manufactured only by JAMES MACBETH & CO.,

128 MAIDEN LANHB, NEW YORK CITY.

EAMILTON POWDER CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE ad ECLIPSE

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

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

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

Roller Chains, Steel Drag,
Steel Cable and Special Chains

——FOR—

ELEVATING
wCONVEYING
MACHINERY

TOR HAKDLIKG MATERIAL OF ALL KINDS

POWER TRANSMISSION
MACHINERY. CHEAP.R, LI HTER, MORE FLIABLE & MORE DURABLE THAN DOUBLE LEATHER.

LB |
e W, | | VV. A, FLEMING, s ron
distance Conveying.

THE JEFFREY MFG. CO, 163 Masington st
L __Columbus, Ohlo,  ~5=iar ceimiogss—

SEND FOR CATALOGUE.

Specially adapted for Heavy Drives in Damp or Exposed Places,
in Mines, Saw Mills, Pager and Pulp Mills, etc.

571 &t. Francois Xavier St., MONTREAL. - Victoria Chambers, OTTAWA,
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CANADIAN GENERAL ELECTRIC COMPANY Ltd

. . . PIONEER MANUFACTURERS IN CANADA OF . . .

ELECTRIC MINING APPARATUS.

Motors

Rotary Drills Pumps

Prospecting Drills Hoists

Percussion Drills Crushers

Tramways Coal Cutters

Rope Haulage Locomotives
f { 2

ELECTRIC PERCUSSION and ROTARY DRILLS

In Operation at the Wentworth Gypsum Quarries, Windsor Nova Scotia.

Self-Starting Motors, absolutely without Spark
Self-Oiling! No Brushes! No Commutator!
Safety Electric Cables

When Water Power is available we can furnish apparatus to Generate and Transmit Eléctric-
Power with Economical Results, up to a Distance of Twenty Miles and upwards.

BRANCH OFFICES and WAREROOMS :
1802 Notre Dame St., Montreal 138 Hollis Street, Halifax

Main Street, Winnipeg Granville Street, Vancouver.

Head Offiee: 60-71 Front Street West, Toronto. Ont.

FACTORIES: PETERBOROQUGHE ONTARIO.




iv THE CANADIAN MINING AND MECHANICAL REVIEW

MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

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

LEVIS, QUHm.

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.

WRITH FOR OUR PRICES.

SIMPLE IN . .

JEFFREY STEEL GABLE GONVEYORS, 2onetatrion

For Handling Coal, Ores, Chemicals, Refuse, Etc.

Also Manufacture

CHAIN
ELEVATORS

AND

CONVEYGRS

SEND FOR CATALOGU=R

The JEFFREY MFG. GOMPANY, Columbus, 0.

Also, 163 WASHINGTON STREET, NEW YORK.

Chemical avo Assay Apparatus
S

—

AGENTS FOR THE DOMINION FOR THE

h.ORGAN CRUCIBLE CO. BATTERSEA, ENG.

AND FOR THE

ANALYTIC L and ASSAY BALANGES and WEICHTS

or BECKERS SONS, ROTTERDAM.

‘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 Bohemian Glassware; Royal
Berlin and Meissen Porcelain
Platinum Wire, Foil,
Crucibles and Dishes, Swedish aﬁd Rhenish Filter Paper,

LYMAN, SONS & COMPANY,

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

CANADIAN GEMS,
PRECIOUS STONES,
ORES & MINERALS.

HE ATTENTION of Students and Collectors is directed to the REVIEW’S
Cabinets of Canadian Gems, Precious Stones and Minerals.

No. No. of
Specimens.

I 30 Canadian Mineralsin Box............... ... . $ 100
2 30 Canadian Minerals in Box, larger .............. 2 50
3 30 Apatite and Associated Minerals in Box......... 1 0O
4 30 Apatite and Associated Minerals in Box, larger .. 2 50
5 30 Canadian Mineralsin Box..................... 2 50
6 60 do do do ... e 3 oo
7 6o do do do larger............... 5 50
8 100 Canadian Mineralsin Box. .................... 7 oo
9 100 do do do larger. ............ 12 0O
10 100 Canadian Minerals in Cabinet...... ......... .. 25 00
11 120 do do do do larger...... 50 oo

12 210 Canadian Minerals, including Foreign Minerals,
in Cabinet...... ..........0 . .. ... 100 00
13 30 Ores (Canadian)in Box .. ................... 150
14 6c  Ores (Canadian) and Foreign) in Box........... 5 00
15 60 Economic Minerals (Canadian)in Box . ..... . 4 oo
16 100 Economic Minerals ( Canad’n and Foreign) in Box 10 0o
17 30 Precious and Ornamental Stones (Canadian) do 350

18 60 DPrecious and Ornamental Stones (Foreign and
Canadian) in Box ......... ... . ... ..., 10 00

19 30 Cut Precious and Ornamental Stones (Canadian)
in Box, $10to. .. ..., 50 oo

20 60 Cut Precious and Ornamental Stones (Canadian &
Foreign) in Cabinet, $30 to... ............. .. 100 00

In addition to the above, we will make up sets of Minerals to conform with
“Dana’s Manual,” or the work of any other author.

CABINET AND MUSEUM MINERALS.

We can supply single specimens of a great number ot Canadian and Foreign
Minerals. If you want something especially good let us know, and if we have not got
it we will book your order.

CANADIAN MINING REVIEW

OTTAWA, ONTARIO.
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MINING LAWS OF ONTARIO.

—_

AN\’ person may explore Crown lands for minerals.
Mining lands may be taken up as surveyed loca
itions 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 leasehol.

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 60c. to $1 per acre, and
'subsequent years I5¢. to 25c. per acre.

Rent of claims, $1 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 ure or mineral on claim entitled
‘to stake out a second clain.

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,
xmay be had on application to

ARCHIBALD BLUE,

Director Bureau of Mines
ToRrRONTO, May 25th, 1894.

CONDITION

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 dril}, 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 1893, 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 % 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. 8. HARDY,
Commissioner of Crown Lands.
“Toronto, October 17, 1894.

FRASER & CHALMERS
Chicago, Ill., U.S.A., and 43 Threadneedle St., E.C., London, Eng.

Power Mining, Milling, Smelting, Concentration and Leaching Machinery ; Re-
turn Tubular and Water Tube Boilers, Corliss Engines, Jones’ Mechanical Stokers,
Hoisting Engines, Kiedler Air and Gas Compressors, Riedler Pumping and Blowing
Engines, Cornish Pumps, Roots Blowers, Copper Converters, Pyritic Smelters, Horse-
shoe Roasting Furnaces, Comet Crushers, Crushing Rolls, Stamp Mills, Shoes, Dies,
Perforated Metals, Sectional Machinery, Huntington Mills, Frue Vanners, Bridgman
Samplers, Concrete Mixer, Heavy Machinery and Mine Supplies.

8# Write for Catalogues.

Works at Chieago, Ill., U.S.A. and Erith, Kent, Eng.
BRANCH OFFICES :

2 Wall Street, New York City of Mexico, Mex. 527 17th 8t., Denver, Colo.
Helena, Montana. 8alt Lake City, Utah

BUTTERFICLD & CO.

ROCX ISLAND, P.Q.

= agrroming T IO
s R 0000060600060060000]

ALL KINDS TAPS AND DIES AND KINDRED TOOLS.

Write for our Catalogue.

CANADIAN GEMS, PRECIOUS STONES
— ano COLELCTIONS ghonstan

COMPLETE CABINETS FROM $1.00 UP TO $10.00.

Canadian Dining Review

OTTAWA, 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.
Speclaliy strong sewing for heavy materials.
Lowest prices compatible with good work.

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

THE CANADA JUTE COMPANY (Ltd.)

17, 19 & 21 8ST. MARTIN STREET,

MONTREAL.

The McCully|
Rock and ﬂe Brusher....

il
A e\
. i A &
i .
Dt n
P~ - y

Central Shaft with Crusher-Head supported from top
instead of at lower end.

GUARANTEED to do more work with one-half less power than any other Crusher
now known.

Received two awards at the World’s Columbian Exposition at Chicago, Medal and Diplomas.
The only awards given for this type of Crusher.

Also received an award and medal at the “Mid-Winter Fair,” San Francisco, Cal.

Send for ‘Catalogue or further information to

Waterous,
BRANTFORD, CANADA

Canadian Manufacturers of the McCully Rock Crusher

Patented in
Canada and United States.

BALBACH
SMELTING & REFINING
COMPANY,

EDWARD BALBACH, JR.. - PRES'T.
J. LANCELOTH, - - VICE-PRES'T.

Newark, New Jersey.

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

Bullion and Argentiferous Copper
Matte Received on Consign-
ment or Purchase.

Smelting and Refining Works :
Electrolytic Copper Works :
NEWARK, N. J.

Buena Fs Sampling Works:
Agency, SABINAS COAHULLA,

STAMPS !

PRITCHARD & ANDREWS,
173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,
SCALE MAKERS AND BRASS WORKERS.

...
Brands, Steel Stamps, Time Checks
and Tags.
Stencils and Ink, Scales and
Weights.

RUBBER STAMPS FOR OFFICE WORK.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa a:ﬁ Montreal

N~
6 TRAINS DAILYEG

EXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTOMN

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 Jticket:
agent of this company or connecting lines.

E. J. CHAMBERLIN,

C. J. 8MITH,]
General Manage:

Gen. Passenger Agt
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John E. Hardman, S.B.

MINING ENGINEER,
83 HOLLIS STREET, - HALIFAX, N.S.

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

%’Il--nlllhn-nl|l|nuull!lu-ul'lln.ulllu.-nl'lm.||I||nm||||n..nl|In..-nlhunudllmul'lw dhm.ulgk._
i

TO USERS OF THE DIAMOND DRILL.

Diamond Drill 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. »
McecRae & Oo.,
OTTAWA.
.u'-u|||'0mq||n"\lq|qurr‘hmll--u|||u-u||l||n-l|glpmlupaun||||nmu|||nu|3||n'm|||m

I"""l‘l"""l‘l“' lll|lln"II[lllIv'll|||I|"Il|||llnu||‘l"'|

ot ottt ettt o ot

J. T. DONALD,
Assayer and Mining Geologist,

156 St. James Street, Montreal.

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

SPECIALISTS 1n MICA,

MINERS AGENTS,

RICHARD BAKER SON & GO.

19 St. Dunstan’s Hill, LONDON, ENG.

R. C. GAMPBELL-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.

Specialtiems:

{BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBESTOS.

F. CIRKETL,
MINING : ENGINEER,

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

‘Reports on Mica Deposits, Ashestos, Phosphate

78 QUEEN STREET,

OTTA. W .A.

E. E. BURLINCAME'’S

ASSAY OFFIGE “s CaBoraT

D LABORATORY

Established in Colorado, 1866. Samples by mail or
express will receive prompt and careful attention.

Gold & Silver Bullion Bofned, Melted and As-
Address, 1736 & 1738 Lawrence St., Denver, Colo.

J. LAINSON WILLS, F.C.S.

MEMBER INSTITUTION MINING AND MEUALLTRGY
LONDON, ENGLAND.

12 Old Slip, New York.

INVESTIGATION of MINING PROPERTIES

ANALYSES, ASSAYS, &c.

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 ST., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

Henry DeE 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.

Crabb’s Patent Clip

FOR

Endless Rope Haulage

The latest and most efficient Clip in the market ; does
not damage the rope; cheap, simple and substantial in
construction, and certain in action on rising and falling
gradients ; automatically attaching and detaching itself at
Crosses, Junctions, and Terminals; drags the tub or
wagon on the centre line ; requires no adjusting, it being
always in position to receive the rope; can be adapted
either to the top, bottom or side of the tub. A sample
one forwarded for one month’s trial, purchase or return,
to any Colliery in the United Kingdom, carriage paid.

Further particulars and testimonials may be had on
application to

G. H. CRABB,
Bunker Hill, Fence Houses,
DURHAM, ENG.

LEDOUX & COMPANY, -

8 Clifr St., New York.

Engineers, Metallurgists &
Assayers.

Publie Ore Sampun?;.nd Storage Works

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

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

Consignments received and sold to highes.
bidder. Send for circular giving full particularst

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

FRANCIS WYATT, Pu.D.

Consulting, Analytical and Technical Chemist

iI2 OLD SLIP, NEW YORK.

(Near Hanover Square.)

VANDUZEN Ve PUME

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.

Ql.'."" l; 'erdor, -"G" Ohg: n:

zes. Pump Guarantes
10 BIZES.

200 to 12000 Gallons per Hour.

'Cost $7 to $'75 each. Address

GARTH & CO,

536to 642 Cralg 8t. MONTREAL

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist.

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

Mines examined and reported on. Will act as permanent or
special 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.

Member of the American Institute of Mining Engineers
Member of the Society of Arts, Crafts and Industries, London
Member of the Mining Society of Nova Scotia.

ONSULTING METALLURGIST,
HEMIST AND ASSAYER.

&& Mines and Mineral Lands Sampled, and Assays
made. The treatment of Refractory Gold Ores and Con-
centrates, a specialty.

QUEEN’S BUILDING,
HOLLIS STREET, - - HALIFAX, N.S.

R. T. Hopper & Co.,

MINERS AND SHIPPERS OF
' MINERALS.

BOARD OF TRADE BUILDING,
MONTRBAIL, CAIN.

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 'I'echnical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and F eld
Geology, etc. Has Summer Schools in Surveying, Shop-practic
and Field Geology. Laboratories, Shops and glamp Mill well
equipped. Tuition free. For Catalogues apply to the Director
Houghton, Mich.

_ ROBIN & SADLER

TERP
MONTREAL - - TORONTO
2518 & 2520 NOTREDAME & 129 BAY ST,

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

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

ASSAY AND : INING OFFICES: VANCOUVER, B.C.

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.

—8EILL —
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. ' BTz 8 0m

HOISTING
ENGINES.

ENGINES

FOR

" AND

Inclines.

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

WHOLESALE AND RETAIL DEALERS IN

BUILDERS’ BLACKSMITHS' and GENERAL HARDWARE.
MINING #¥° MU S0FPrEs A

SOLE AGENTS FOR NOVA SCOTIA FOR Centrifugal Pumpes,.

BOSTON BELTING CO'S RUBBER GOODS,
REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED. DREDG

ES, DERRICKS, STEAM SHOVELS,
S . SPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

P. O. Box 178, = Shipments promptly and carefully attended to. J. G. STEWART, . MONTREAL.

OTTA WA POWDER CO., LIMITTEIDD.

ESTABLISHED 189l.

| 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.

pRﬂ ULIC

O& ACHI CE)R/

\_STOCK SIZES ALWAYS CN HAND

DRAWINGS AND ESTIMATES
PROMPTLY FURNISHED . .

tHe NORTHEY CO. .. ToroNTO. ONTARIO.
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CANADIAN GCOMPANIES.

1dako Gold Mining and Smelting Co., Ltd.— Was registered at Viciona,
B.C., under the Foreign Com'gauies Acy, with headquarters at Butte City, Montanra,
and a capital of $500,000. The obyjects of the incorporation are : —To carry on and
conduct a general mining, smelting, milling and reduction business, and particularly to
carry on and conduct such business in Trail Creck davision of West Kootenay imming
distnict, i Bnush Columbia, and vicinity, and also more parucularly to mine and
develop that centain mineral claim in smd Trail Creck division of West Kootenay
mining district, British Columbia, known and cailed :he Idaho mineral claim, and to
reduce the ores extracted therefrom by concentration. .elung, milling and other pro-
cesses ; also to hold, own, purchase, lease, bond ur uiherwise acquire mmirg property
or uther property nccessary 10 carry on the business of the sud company ; also to pur-
chase, sell or n anywise to acquire or dispuse of ores for the purpose of carsying on
and conduciing a general custom business in the reduction of ores of all kinds.

Cariboo Hydraulic Mining Co., Ltd.-~M:. John B. Hobson, M.E., in charge
of the operatians of this company at Quesnelle Forks, B.C., wnting under date of 261h
ultimo, says : ‘' 1 intended to write you some nuning news, but have had my hands
full getting the Horsefly mine opened, besudes loohing after about 600 men here at the
wine and scattered over 17 miles of wilderness through which we are cutting the Cari-
boo canal to a permanent soutce of water supply. This canal is 7 feet wide at bottom,
13 feet wide on top and 3 feet dccy, and has a capacity for dehivening 3,000 nuners’
inches of water. We calculate to have this canal completed by the 15th of August,
when the water will be turned on and discharged through three 18-inch giants with
6-inch nozales, to wash the gravel from the bank in the China pit of the Canboo mine.
After the water is on a month look out for reports of the biggest gold bar that ever
went down the Cariboo r0ad.”

Cariboo Reefs Development Co., Ltd.—Was registered at Victona, B (., on
7th August, under the Foraign Compamies Act, with a capital of £20,000 sterhng, to
cany on mining operations 1 the Province of Brtish Columtaa,

Lookout Mining and Milling Co., Ltd.--Was registered at Victorm, B.C.

on 1st August, with headquariers at Spokane, Wash., and a capital of $250,000, to
carry on mining and smelung operations in Bnush Columina,

Mild Brook Mining and Reduction Co., Ltd,, has been incorporated under
the laws of New Brunswick, with an authorized capual of $50,000, and headyuarters
at Moncton, N.B. Directors, G. Barret lLatz, Isaac N. Wilbur and Robert M.
Dryden.  Operations are to be carned on at Mild Brouk, in the pansh of Alma,
Albert County, New Brunswick.

Nova Scotia Coal Mining Co., Ltd.. has bieen incorporated under the laws
of Nova Scotia, with an authorized capital of $50,000, 1n shares of $50 each, for the
purpose of acquinng a tract or tacts of coal areas in that province.  The mcorporatots
ase, C. F. W. Bell, E. Lawrence, W Macdonald, Truro; A, McKay, Kingston; A,
I. Learment, Truro ; J. L. Stevens, Kingston : L. B. Crowe, and A. C. McKenae,
of Truro.

Canouto Mica and Mineral Mining Co., Ltd., bas been incorporated under
Ontano statutes, with an authornized capital of $22,000 1n shares of a par value of $44
each, to carry on nuning in the Countics of Frontenac, Petetborough, fHastings, Add-
ington, and Lanark, and the chief place of business wn the cny of Toronto.
The property to be acquired includes a lease of mning nghts 10 the township of
South Canonto, tn the County of Frontenac, dated 171h, .-\}ml, 1893, made by the
crown to C. A. Dade, of Westun, York Co.  The directors of the new concetn ase,
George Taylor, \illage of Weston: Thuos. Fier, Lambton Mills; Arthur Clayton,
Lambton Mills; and F. P. Braall, Teronto.

Van Winkl« Consolidated Hydranlic Mining Co., Ltd. —This company had
a clean-up recently, the result being about $1,300.  The run was for 27 days, and the
total quantiny of water used is stated to have been 43,822 miners’ inches.  Of the
weriod mentioned 1t is, however, stated that 4%y days were used in grading and punug;
in 240 fees of main sluices, so that the actual for running time was only about 223
days.

. Horsefly Hydraulic Mining Co.Ltd. — Advices fiom the claims of the Horse Fly
Hydraulic Mining Co. state that hydeaulic operations have been steadily carried on
since our fast report, three 8-hour shifts being employed. Thete was only one short
intertuption necessutated by the stoppage to cxtend the branch flumes.  There 1s plenty
of water, the ditch runnisg full and cverything in good shape.  The cxtension of the
flumes, the superintendent writes, ** cnables us to move the boulders and giavel much
quic‘kcr tr before. So far this last week has seen belter progress made than at any
ume befo: :his scason.”

Le Roi Mining and Smelting Co. Ltd. —The straightening of the shaft in the
Le Ror mine is nearly completed. This work has interfered with the output of ore
from the lower levels. The new machinery is in place and will be in operation by
this time. By means of 1t 100 tuns of cre can be Komcd casily 1n 24 hours and the
producing capacity of the mine will be largely increased thereby.  The company ex-
pects to begin dehvery of the 75,000 tons of ore, for which they are under contract,
about October Ist, next.  Some very high assays have been obtained recently from
speamens taken from the west dnft of the 35c foot level.  One sample gave a return
of 24 %2 ounces of gold to the ton. .

Kootenay Mining and Smelting Co. Ltd.—The Pilot Bay smelter has started
up again, smelting recommencing on the 29th ultimo. It 1s stated that there is no
probabilisy of the smelter being compelled to shut down again soon, as the Skyline
mioe alone is furnishing enough dry ore to keep 1t running.  An ample supply of wet
ores 1s being received from different points.

Iron Horse Mining and Milling Co. Ltd., was registered at Victoria, B.C.,
on 1oth insiant, under the Foreign Companies' Act, with headquarters at Spokane,
Wash., and an authorized capital of $1,000,000, to carry on mining operations in
British Columbia.

Crown Point Mining and Milling Co. Ltd., was registered at Victoria, B.C.,
on toth instant, with headquarters at Spokane, Wash., and an authonzed capital of
$1,000,000, to carry on mining 1n the Province of Bntish Columbna.

Mount Hood Consolidated Mining Co. has been organized ut Spokane, Wash.,
to take aver and work the ** Mount Hood,” ** Only One " and ** St. Patrick *’ mineral
claimsin the Trail creek district B € The officers of the new company are : Lane C.
Gilliam, President; F. C. Bellamy, Vice-Pres. and Treaswser; W. W. McCalley,
Manager ; W. E. Blackmer, Secretary.

Hall Mines, Ltd. —This company is reported to have contracted with Fraser &
Chalmers, Chicago, for the construction at Nelson of a 100-ton smelter.  The ore bins
of the Nelson and of the Silver King tramway are under construction.  The receiving
bin at the ead of the tramway will be 25 feet wide, 40 feet long, and 30 feet decp ;
below it will be another bin 25 by 30 feet and of the same depth.  About 100 feet 10
the west will be eight bins of a uniform size (25x30x30 feer). The floors of all the
bins, except the receiving bin, will te high enough from the ground to allow of 2
dump-car track being lavd under them.  The bins will also be so constructed that a
railway track can be laid alongside them. Their constiuction will require over a
quarter million feet of timber and jumber. In order to get a securc foundauion for the
cight bins that are built together, cribbing will bave to be put in, in one place 26 fect
high. The cribbing will require over 35,000 lineal feet of timber.  This tmber wiil
be cewr, and it has all been cut on the flat near the tramway line. Hugh Nixon, one
of the most expericnced miltwrights 1a the coun'ry, is in charge of the work.  He has
20 men at work, and cxpects to have 30 when the franung begins.  The tramway con-
tractors have about three-quasters of a mile of towers erected.

War Eagle Gold Mining Co.—This company, operating at Trail creek, B.C.,
has declared another dividend of 10 cents per share, or $50,000, making the third
since the fust of the year. The first was pad 1st March, and was $32,500; the
second on June 15th, $50.000, and now she comes forward again with another
$50,000, making a total of $132,500. the profit of seven months’ production. A figst-
class showsny indeed, though 1t does not fully and clearly represent the actual capacity
of the mune, as the Customs house squabble 10 January, and the impassable state of
the roads in March and April, matenally hindered the output, and again there is 2
very considerable quantuty o}mc, both at the smelter and on the way there, for which
returns are not yet to hand.  This dividend shows the mine up 1o be a producer that
can be relicd upon 10 pay $230,000 a year to s owncrs, or about <ight times its
original cost.

The Prospecting Syndicate of British Columbia, Ltd. —This company has
been incorporated 1n Brtish ColumMia with an authorized capital of £10,000 1n 10,000
shares of £1 each, for the purpose of acquiring gold and other mineral properstics in
that province  Tae functions of this ompany will be not only the acquinng of suit.
able properties, but the working up of connections with the London market for their
dispesition.  Quoting from the prospectus, we Jearn: ** There will be ro charge for
})xomoxion moncy, underwriting, commussions or brokerage in connection with the
ormation of a company, cxcept a sum of £100, being actual cash out of pocket for
lawyers® fecs, expenses incurzed in England and British Coiumbia, including régistra-
tion, and a small commission 1n case any shares are placed through English brokers,
which commission will be payable to them.” The directcrs of the company are
Edwasd Mahon, ;. W. McFarland, and Gilbert Mahon, all of Vancouver, B.C. The
grhiz_:!t_' ;)slzgc of business is at 510 Hastings street, Vancouver, the secretary heing Mr.

B .
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Eustis Mining Co.—The annual meeting of this company was held on 15th
instant,

- —

Nova Scotia Steel Co., 1.td.—The following is an excerpt of the directors .

report submitted at the anpual meeting of sharcholders this month :—

o 2 A . o : : : , '-3%5“".‘&5\"”"
The directors, in submitting the first annual rcyom balance sheet 'md,u\cr),g‘ '\..sigq}‘{;lh_e 16 SQ‘?Q'J‘M“
e

account for the year ended 3oth June, 1895, have satislaction in reporting that the s
to this company of the franchises, property and assets, of the Nova Scotia Steel and
Forge Co., Ltd., and the New Glasgow 1ron, Coal and Railway Co., Ltd., as autho.
rized Ly the shareholders of said companies, at the special general meetings called for
that purpose, has been confirmed by Acts of the Dominion and Provincial Legislatures
respectively.

The extreme depression of the iron industry, particularly in ne United States
during the past year, had the effect of reducing prices so much velow former years,
that profits were greatly decreased.

Owing to the large accumulation of unsold pig iron, and the necessity of a partial
relining, the furnace was out of blast during five moaths of the year.

The output of the steel works was largely curtailed during the month of July, 1894,
owing to the cogging mill engines having broken down, involving a large loss through
the stoppage of the works, and cost of repairs.

Asto the future—prices have impioved considerably during the past three months,
orders for a large quantity of steel have been received.  Pig iron during the past two
months is being sold as fast as the blast furnace is producing it, and we enter the new
year with very fair praspects.

The aecounts kxercwim submitted deal with the operation of the amalgamated
companies for the twelve months ended 30th June, 1S9s.

The profits of the year ended 30th June, 1893, were..... Certeee ieees $ 22,578 35
To this must be added the balance at credit of profit and loss account N.
S. Steel and Forge Co., Ltd,, 1st July, 1804.......... N veee 3,886 73

Also balance at credit of profit and loss account New Gl:\sgm\: Iron, Coal

and Ry. Co., Ltd., 1st July, 1894 .. 90,814 59

$n7.27;79

Canadian Mica Co., Limited.—This company is vigourously pushing its mica
business, operations at present being mainly confined to the Dacey ot in the town.
ship of Hull, worked on royalty wil[f;l option of purchase, and the Murray Bay mine.
From both of these properties mica ot excellant quality and size is being obtained, the
shipments being almost entirely to England. Mr. H. Baumgarten is managing the
company’s affairs on this side.

Danville Slate and Asbestos Co., Limited.—This company has imported
from the Farrell Foundry and Machine Co., Ansonia, Conn., threc large rock break-
ers for their new mill.  The sizes are respectively 36 x 24, jaws 8in. t0 75 40 » 10,
duplex, jaws 3 t0 234 ; and 40 x 6, jaws, J4 to 1.

Ingersoll on Top.

-Coal Cutting Test at Dominion No. 1 Colliery of the Dominion Coal Co.,
Ltd., C.B.

During the fortnight ending 10th August, '935, a test to ascertain the capacity of
the Ingersoll, Yoch and Harrison percussion coal cutting machines was made at the
above mine. The conditions were that the machines should wotk in adjacent rooms,
commencing cach day at 7 p.m., and ceasing work at 4 a.m. The rooms were 2t fi,
in width, and the height of the coal about 7 fi. 6in. The seam is known as the
* Phalen.” The trial was orpanized and carried out under the control of Mr, Wm,
Blakemore, the Company’s Mining Engincer, and Mr. john Johnston, the manager at
Dominion mine. At the end of the fortnight it was found that the Ingersoll machine
had achieved the best result, having cut 6,038 square ft., which for 11 full days was
equal 10 549 fi. per day, and for 97 working hours an average of 62.24 square ft. The
Yoch machine was second on the list, having cut 5,929 sq. ft., an average of 539 sq.
ft. per day and 59 S8 sq. ft. per hour. The Harrison machine cut 4,940 sq. ft., an
average of 440 sq. ft. per day and 49.89 sq. ft. per hour. Averaging the work of the
thre> machines we get per day 509 sq. ft., and per hour §7.30sq. ft. It is hardly
necessary to say that this is by far the greatest amount of work which has ever been
done with this class of machine in similar hard coal, and shows the absolute efficiency
and adapiability of such machines for narrow room work.,  The total number of tons
cut during the lortnight was 4,460, a daily average of more than 300 tons for the three
machines. The machines were worked by compressed air, which was maintained at a
uniform pressure of 70 to 75 1bs. per sq. inch.  Although the Ingersoll and Yoch
machines had so nearly the same amount of work the Harrison was a long way behind,
but by way of explanation it is only fair to point out that the latter is a much smaller
machine, having only a 3 in. piston, while the Ingersoll has a § in. and the Yoch 6 in.
It may also be interesting to give the weight of cach machine, which is as follows :—
Ingersoll, Soo lix.; Yoch, 1,100 Ibs.; Harrison, 500 1bs.

Of course in making usc of the above figures it should be burne in mind that this
was a special test and not an ordinary run. It is not reasonable to assume that a man
<ould continuz to cut an average of more than 500 <q. fi. per day, but as demonstrating
the absolute capacity of the machines when worked by an expert runner the above is a
teliable and satisfactory test.

LEGAL.

Reynolds and Another vs. The Attorney-General of Nova Scotia.

( Before the Judicial Commiltiee of the Privy Council. )

This was an appeal from a judgment of the Supreme Court of Nova Scotia sitting
i banco, dated May 12th, 1804, confirming a judgment of the Hon. Mr. Justice
Meagher, dated June 191, 1893, by which judgment it was held that the appellants,
William K. Reynolds and Edwin C. Fairbanks, were not entitled to the rencwal of a
licence to work a certain coal mining area in Cape Breton. That renewal had heen
granted on August 21st, 1889, by the Provincial Commissioner of Mines; but Mr,
Justice Meagher declared that it was wholly unauthorized and void, and that Hugh
St. Quentin Cayley was cntitled to have a lease of the said mining area granted to him
by the Commissioner.

Mr. R. B. Finlay,

.C., M.P,, and Mr. George Elliott, a red for the appel-
lanis—Reynoids and Fgubanks; Mr. Herbert H. Cozens, Q&p’ca L

M.P., and Mr. R,

. aJgase
. Bak d

M. Bray and* Mr, R. L. Borden, Q.C. (of the Nova Scotlan bar), appeared for the
respont c,nt-*gtlnc Attorney-General of Nova tia,
, The facts of the case may be briefly staled as follows :ﬁO{l:DCCCmbCf 3td, 1866,
iS¢ .was pranted by the Commissioner of Mihésof Phg&% agea situate at Little
'O iy CAPS Breton county, which is now In disgute, te bpe Patrick Collins for
August 25th, 1866, On ‘Marchs ]g;b,. 874, the said Collins as-
he 1 Beverey Rolinson, who op Novembex:and following, in his
Tugn-agsigied thelease oy Avidyew Thotaton, Toddy whobn Aptil 18th, 1882, assigned
it _to ,lhu\'foronlq" 03! Mmiﬁ'ﬁ,‘Compnny of! ‘Cnpgi!Bjc%t\:} Lid, By the terms of the
ldase’the lessees Were dntitled,” upon giving noticé in Wiiting to the commissioner
six months prior to the expiration of the lease, to a renewal for twenty years
‘upon the same conditions as were in the original lease, and to like rencwals
upon the same conditions for a period not to exceed sixty years. The company
omitted to give the six months’ notice, and on August 23rd, 1887, the appellants ob-
tained a licence to work the said coal area.  On August 21st, 1839, lﬁe appellants
obained a renewal for a year, and in August, 1890, they were granted a lease of about
670 acres by the commissioner.  On April 14th, 1890, Hugh St. Quentin applied for
a lease of part of this area, and renewed his application on August 22nd, but the com.
missioner decided that the ground was covered by the appellants’ application.  On
February 15th, 1892, an infonnation was brought to the Supreme Cou.t of the Province
hy the Attorney-General on the relation of Hugh St. Quentin Cayley and John d'Arcy
Cayley, Frank Cayley, John Strachen Cartwright, executors and trustees of the will of
the Hon. W, Cayley, deceased, and Andrew Thornton Todd and the Totonto Coal
Company of Cape Breton, Ltd., phintiffs, against William K. Reynolds and E. C.
Fairbanks to obtain a declaration in substance that the relators or some of them were
entitled as against the appellants (the defendants in the action) to a lease of certain
mining rights, ani that the decision of the Commissioner of Mines in favor of the
appellants was without jurisdiction and wrong. The action was tried before Mr.
ustice Meagher without a jury, and on June 1st, 1893, he delivered judgment, declar-
1ag that the extension of the appellants’ license for a year from Augusi 21st, 1889, was
null and void, as the comniissioner had no power to grant a renewal, and that the
appellants’ rights with respect to the area expired on August 23rd, 1889.  An appeal
was taken to the Supreme Court, which, on May 12th, 1894, affirnied the judgment of
Mr. Tustice Meagher {Justice Townsend dissenting.)

Mr. Finlay, in asking that the judgments appealed from should be reversed,
pointed out that the Crown, after inquiry, in the presence of all parties, as to their
respective rights, confirmed theappellants’title to a lease for twenty-one years, granted
on their application of August 20th, 1890. He submitted that his clients had a vested
right to the lease.

Mr. George Elliott also addressed their Lordships on behalf of the appellants.

After consultation with his colleagues Lord Waison intimated to Mr. Bray that
their lordships would not trouble counsel for the respondents to address them, but
would deliver their judgment at a future date.

30C e ———
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M. Moissan, the French chemist whose name is associated with the isolation of
fluorine, has recently been experimenting on the rater metals.  Moissan has succeeded
in preparing pure molybdenum and has investigated some of its properties.  Molybde-
num has a specific gravity 9, and has properties very similar to those of iron ; it is soft,
mallcable and may be forged atared heat; like iron, it forms a carbide, which may
be tempered like steel.  Curiously, t0o, cast molybdenum contains several per cent. of
carbon, and is hard and brittle, like cast iron 3 it may be softened by puddling it with
its oxide, similarly to cast iron.  Moissan suggests that it may find a use in the manu-
facture of Bessemer steel, and would have the advantage over manganese or aluminium
that the oxide, being volatile, would go off with the gases instead of being retained in
the converter like these metals.

Estimation of Chromium in Ckrome Ore. By Edmund Clark (Journal American
Chemical Society).—0.5 gram of the finely divided sample is weighed into 2 50 c.c.
platinum crucibie, covered with 25 grams of pottassium hydrogen sulphate and fused
over a Bunsen burner protected from draughts ; the heat being graduaily increased to
sputtering, and tinally kept at a moderately red heat for 40 minutes.  The contents are
poured into a platinum dish, and, when cold, bailed with 35 c. c. of hydrochloric acid
and 23 c. ¢. of water The liguid is then introduced into a beaker inlo which has
been placed the-crucible and its cover, to dissolve the remainder of the sulphates.
After seniling, the clear liquid is decanted and the residue treated with another 15 ¢. c.
of acid ; finally, the liquig is filtered, ammonia added in slight excess and the mixture
heated until the odor of ammonia is scarcely perceptible  The precipitate freed from
lime and magnesia, is re-dissolved in hydrochloric acid, and re-precipitated with am.
monia, is dissolved in §0 c.c. of nitric acid (sp. gr. 1.42) heated over a Bunsen flame,
and from time 1o time small quantities of potassium chlorate are added, the gradual
oxidation being accompanied by a change I’:Zm the green color to a clear orange red ;
a little more chlorate is added to insure complete oxidation.  The iron and allumina
are now scparated from the chromic acid Ly means of ammonia, but 10 render this
complete, the precipitate must be re-dissolved in nitric acid and re-precipitated with
ammonia; the united ammoniacal filtrates contain all the chromic acid, from which it
may casily be precipitated as chromic hydroxide, by adding hydrochloricand sulphurous
acid and then ammonia.  Or the liquid may be acidificd with acelic acid, precipitated
by lead acciate and the chromium weighed as lcad chromate. The process admits of
the accurate estimation of the iron and other impurities in the ore.

M. Moissan has recently prepared =2 nitride of titanium, having the composition
Tiy N,. This compound was prepared by the action of an electric current of from 300
to 350 amperes and 70 volts on titanic anhydride placed in a platinum crucible.  With
a current of 100 ampéres and 50 volts a lower oxide is formed, but by increasing the
current the nitride is produced. ~ Titanium nitride, thus prepared, isof a bronze ycllow
color, has a specific gravity §.18, and will scratch rubies and cut diamonds. This
compound may possibly find a use by replacing diamond in the bits of boring drills.

M. Moissan has also produced a boron steel containing 0.58% boron, 0.17% car-
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bon, and 0.30°; manganese. ‘The steel is made by first fusing together boron in an
amorphous state with reduced iron, when a boride of iron containing 109 boron is
formed, and this is added to soft steel ina fused state.  Boron steel can be rolled, is
rcmlili‘ warked at a dull red heat, but crumbles under the hamwer if too strongly
heatd!

Mecha,F=al tests show that as regards the increase in the breaking steain by tem.
pering, boron eted”  whaves like a decidedly harder carbon steel, although the diming-
tion in the ¢longation is decidedly more marked in the latter. It is very remarkable,
that tempering has no appreciable effect on boron steel, hience the intluence of boron is
quite distinct from that of carbon.

Richard Ochmichen has shown by a series of experiments that the direct cupella”
tion of alloys containing zinc, tin, silver and gold, that the results obtained are consid-
erably below the truth.

Mr 1. L. Stead read a paper on the effect of arsenic upon steel, at a meeting of
the Tron and Steel Institute, which is of the utmost importance to steel manufacturers.
Mr. Stead has conducted a sery elaborate series of eaperiments on steel containing
small percentages of arsenic, and he finds that 0.19%, and 0.15% of arsenic in steel for
structural purposes, does not materially affect its mechanical properties.  The tenicity
is but slightly increased, while the clongation and the reduction in area of the fraciured
test pieces is practically the same as a similar steel containing no arsenie.  With 0.207]
of arsenic, the bending property of the steel is slightly impaired.  With 1.0% of arsemc
the tenacity is increased and the elongation slightly reduced.  The bending properties
are, however, fairly good.  When steel is required for welding purposes arsenic 1s very
injurious.

Prior to this paper arscnic has been considered equaily injurious to phosphoraus,
to which element 1t is closely allied, and many steel manufacturers have been satisfied
with steel analysisin which the arsenicand phosphorousare bracketed 1ogether, thereby
saving the long and tedious method of separating them.

In the Mining and Engineering ‘/ournal, Mr. E: Andreoli gives an account of
a solvent for gold, which he has found in some old papers, and with which we think
the majority of people are not familiar :—

“If a few diaps of liquor ammonia be added to 20 or 30 grains of iodine, and the
compound be slightly heated and stitred over the flame of a spirit lamp, the resuit is
an ammonical solution of iodine, having iodine largely in excess.  The fluid thus ob-
tained is an instantancous solvent for gold leaf, and” when saturated with the latter
metal it yiclds upon spontaneous evaporation four-sided prismatic crystals of ammonia-
periodide of gold.

*“ These crystals have very much the colour of iodide itself.  The application of a
gentle heat disengages one element of iodine and leaves ammonio-iodide of gold as a
white crystal.

**A higher degree of heat volatalizes all the iodine and ammonia and metallic gold
remains.  If a few drops of the solution be crystallized rather quickly on a watch
glass, aborescent metallic gold may be ohtained under the application of heat.

*“ The common methoa of forming the ammonio-iodide is by placing an iodide of
the metal in liquor ammonia, or in ammonical gas. .

“ The method which I adopt is to place the pure metal in direct contact with
iodine when dissolved in ammonia.  Some caution is required in forming the solution,
but with ordinary care, to secure a large excess of indine which dissolves the teriodide
of nitrogen if formed, the eaplosion of this terrible compound may be avoided.

‘‘ Gold leaf placed in the iodine solution instantly urns black (or purple if the
solution is diluted), and immediately dissolves like sugar in water,”

“ The solution of jodine in ammonia may also be successfully used in separating
the pure metal from gold ore, obtained in the diggings where the percentage 1s small,
In a commercial point of view, this solution may be in some cases even more avail-
able than mercury, and the iodine could be easily collected and used for further ex-
periments.”

The above is very interesting from a scientific point of view, but whether it can
be used for the commercial extraction of gold from its ares is a matter of considerable
question.  We notice also that the writer has fallen into the popular error that the
black explosive substance formed by the action of ammonia on iodine is a teriodide ot
nitrogen, the reaction which really takes place may be eapressed by the equation :

aN Hy~2l,=2N H 1] =2H,.

This represents the usual formula, but its composition is liable to vary with difler-

methods of preparing it.

—

Mr. A, H. Harris, of Birmingham, England, has patented a method of electro-
plating with alominium.  He prepares two solutions, one a solution of aluminium
nitrate, to which anunonia is added so long asa precipitate is formed; a saturated
solution of bi-sulphite of sodiun from 30 10 40 times the bulk of the first solution,
The two solutions are mixed together, bailed for an heur, allowed to cool and seule,
the clear liquid is decanted off and ammonia added to the residue vntil alkaline. This
solution i< used in an clectro-plating bath, preferably with double aluminium anodes,

Finely divided aleminium 1s finding considerable favor amongst chemists as a re-
ducing agent. It will reduce carbonic onide and carbonic anhydride to carbion.  If
heated with the carbonates of the alkalies it will teduce them to the manllic state.
The yield of lithium and potassium is good and as the carbonic oxide compound isnot
formed in the latter case, the pro oss promices to hecome of commercial value.  With
sodium carbonate an atmosphe-e of hydrogen is necessary.

A carbide of aluminium is formed when the finely divided metal is heated with
lamp black, which yiclds acetylene inabundance when treated with dilute hydrochloric
acid. I the tinely divided metal is heated with red lead, reaction takes place with
explosive violence, and the charge is ejected from the crucible.

A new mincral has been discovered in the Laurium mines in Greecc, and s called
lossenite, in memory of the late C. A. Lossen. It occurs in minute brownish red
crystals belonging to the rthombio system, and has the formula ;—

2 Ph. So,, 6 As, O, (Fe O H),, 27 1, O.

\\'g _h:u'c received from Messts. A, B. Fleming & Co., of Edinburgh, Scotland, a
book giving a very interesting account of agalite, for which substance they are sole
European consignees.

.. Agalite is a natural silicate of magnesia and is very frec from sand, grit and iron,
it is a fibrous mincral and is used as a **loading " for papers requiring a high gloss.

It has the advantage over china clay, gypsum and barytes as a loading, inasmuch that
not only is a very much larger per ceat, of the agalite retained in the paper than is the
case with the above named minerals, but a larger amount of the actual pulp is saved,
the fibrous serrated edges of the agalite seizing hold of the pulp filres and retaining
them in the paper.  Comparative experiments with agalite and china clay, made by
Preefessor Lvison Macadam, showed that while 63% of china clay passed into the
““ efilucnt,” e=ly from § to 7% of agalite was so wasted,

The mineral is composed of silica, 62°1 3 magnesia, 331 ; water, 4°3 ; oxide of
iron, 0°1; alumina, 0°3; undetermined, o*1.

A Pass-Bye in a Shaft

At a meeting of the North Wales branch of the National Association of Collicry
Managers, Mr. \W. [, Wilson, M. E., read a paper on ** A Pass-bye in a Winding
Shaft.™ The paper gave a detailed description of a pass-bye arrangement at present
in course of construction at the Llay Hall Collicry, Cefn-y.bed, near Wrexham, the
object of the arrangement being to run two cages in a shaft where formerly it was
on{y possible to run one, the same result being attained at a cheap cost combiied with
as much safety as in a shaft of large diameter.  The system of pass-bye is : {)plic:\ble
only to a sha?x with wooden guides, and in this patticular instance is a shaft of g ft.
diameter and 270 yards in depth,  The pass-bye from its commencement to its finish
coversa vertical length of 100 yards and is subdivided into the following sections, viz.,
8 yards, 35 yards, 14 yards, 35 yards, and S yards; the 2nd and 6th measurements are
inclined inwards and outwards from and to the centre 14 yards, the other measure.
wents being vertical.  The cages are § ft. by 2 ft. 734 in. over all, and are double
decked single tub cages (the same can be made to suit either single, double, or tseble
decked), with one (uﬁ on cach deck, and takinga tub of the follnwinxr; dimensions:—
20 in. gauge, 2 ft. 3 in. wide, 2 ft. deep, and 4 ft. 2 in. long, Leing 4 ft. 6 in. over the
buffers.  Each cage has eight cast-iron shoes fixed on—that is four shoes on each
square of the cage 3 those on the ends of the cage are half-shoes only, well bracketed,
bolted on to the angle iron of the cage with bolts with counter-sunk heads, and have
lock-nuts with cotters through same ; the four shoes on the sides of the cages are the
ordinary shoes which run on wooden guidesin any shafi. The cages are steel through-
out, and arc of the most improved and latest design, and are in every way made suit-
able to work on this system of guiding,.

Commencing from the top of the shaft in 2 downward direction the bearers are
placed in the centre of the shaft—that iy, equidistant from each side of the shaft, the
same being 4 ft. §'< in. between them, and are g in. by 5 in, pitch pine.  They have
wood brackets 1 ft. 6 in. by 9 in. by 424 in., bolted vn them, and with their edgesina
longitudinal direction rounded 2 in. from the square of their length and thickness res.
pectively at each end; on these are bolted the guides with slightly rounded edges,
and are bolted to the brackets and bearers with T-headed 4 in. diameter bolts,  The
guides are 5 in. by 4 in. hard pitch pine, and project the 5 in. way into the shaft,

.There are two guides to cach cage immediately opposite each other the same being
7 in. centre to centre, being 332 in each way from the centre of the shaft, :ind thus
allowing 3in. clear s,Pacc between each, so that each cage has its own guides and only
travels on those.  If you stand facing the pit head on its frant the right and lefi-hand
guides in cach case min right through, from top to bottom of the shafi—that 1s, the
two guides diagonally opposite to each other, the other two guides diagonally .pposite
the whole (being four in number)—to a point 8 yards below the commencement of the
pass-bye, and there finish, the terminal of each being a cast-iron block of the same see.
tion as the guides and bolied on to the bearers § in. long and 4 in. wide, and tapered
cach way 10 an apex; these same two guides commence again in the same centre line
of cach other 8 yards from the finish of the pass-bye, and commence with a cast-iron
block and run from thence to the bottom of the shaft.  Mr. Wilson states that it
would not be necessary in every case to make the shaft oval at the pass-bye ; this
would depend solely on the size of the tuli required to be used.

Joints for Steel Wire Ropes—Usually the weak portions or broken ends of
wire rope are spliced to extend the life of the rope. but in each splicing 6 or 8 feet of
rope are wasted.  Mr. W. Seaham has devised a strong joint which will connect the
two ends by a single picee of slight dimensions and one which can be made by un.
skilled men with ordinary tools. A steel black of ovaid form is drilled with two coni.
cal holes slightly otlique to the direction of the rope and the conicity opposite to cach
other. After the rope ends are introduced into the holes a tapered drift or pin is
driven into the heart of each rope end which thus splays out the wires.  The space is
further filled by driving in small tapered nails until no more will enter.  For hadlage
ropes the block may b~ evlindrical 10 form also a stop for hitching behind the fork of
cars to be drawn along.  Any number of these may be added without impairing the
utility of the rope and yet materially prolonging the life of the rope.

Mining Bureau for British Columbia——Hon. Col. Baker, in his capacity of
winiser of mines, has caused 1o be sent out 10 the various mining recorders through-
out the province, circulars requesting them 1o gather every possible information as to
mines and mining operations. in their districts. This infornuation will be forwarded
throagh the gold commissioners of the districts to Victoris, with samples of ores from
the mines, also samples of the rock from the hanging and foot walls.  This is the first
move towards establishing a burcan of mining for the province. A portion of the
provincial muscum will for the present be »«t apart for the specimens of ore from the
different mines, and the fullest information obtainable as to the nature of the ore, the
waorkings of the mine and the geology of the vicinity will be kept on record.  Then
when any inquiry is made as 1o any mine, or of the progress or prospects of any dis.
trict, from the data at hand the fullest information obtainable will be furnished. 'l’h.is
will be of enormous benetit, especially to would-be investors, and will aid greatly in
the development of the British Columbia mining industry. The records will be kept
up to date and made as accurate as possible.

——

Shot Firing. —Ina paper before the Midland Institute of Mining Ergincers Mr.
George B. Walker described an invention of Dr. Rob's, the inventor of robrorite, by
which chlorine gas, generated in a suitable vesscl, was allowed to pass through a tube
inserted in he stemming of the shot-hole 1o a detonator charged with metallic anti-
mony and fulminate of mercury. The chlorine reaching the detonator, combined with
the antimony, produced heat which exploded the fulminate mercury, and the explosion
being produced entirely by chemical combination no spark or flame was produced. It
was claimed that the method was a cheap one as compared with electric detonators,
but whether this was so or not, and whether the necessary conditions could be carered
out in practice by ordinary workmen, would have to be tried, but the method was un.
doubteply ar ingenious one.
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ST. LAWRENCE COAL DELIVERIES.

The following is a comparative statement of the quantities of bituminous coal delivered at the ports of Montreal, Sorel, Three Rivers and Quebec, for the first three
months of navigation, compared with the same period last year. The figures show a decrease of 13,868 tons from Cape Breton, an increase of 29,362 tons from Pictou County,

and a marked increase in the imports of foreign coal, amounting to 21,471 tons.

Of the Cape Breton imports about 220,000 tons came from the collieries of the Dominion
Coal Co., while the whole of that credited to Pictou, was from the Drummond Colliery of the Intercolonial Coal Co.

The Royal Electric Co., Montreal, we believe, are the

largest importers of foreign coal this season, about 30,000 tons of so called slack having been brought in for them :—

PorT OF MONTREAL. PORT OF MONTREAL. SOREL. ggrl;il; QUEBKC. gg;‘:f gok::‘f

May, May,

FROM. 1894. 1895. 3 Months. 3 Months. - June, June,

July. July.
May June July Total May June July Total || 1894. | 1895. || 1804. | 1895. || 1894. 1895. 1894. 1895. -
Cape Breton........ 47,736 | 83,329 | 114,216 | 245,281 || 35,254 | 87,503 | 95,806 | 218,563 || 7,794 | 11,459 |\ 5,191 | 7,618 || 25,706 | 32,454 || 283,972 | 270,104
Pictou County....... 7,815 7,951 7,281 | 23,047 5,950 | 10,539 | 15,920 | 32,409 .. .. . 23,047 32,409
English, Welsh,Scotch }11,354 6,363 | 5,651 | 23,368 || 13,216 | 15,421 22,187 | 50,824 || 1,932| .... 11,925 | 7,872 || 37,225 | 58,606

& Amer’n Bituminous,

66,905 | 97,643 | 127,148 | 201,696 || 54,420 | 113,463 | 133,913 | 301,796 || 9,726 | 11,459 || 5,191 | 7,618 || 37,631 | 40,326 || 344,244 | 361,200

Improvements in Water Spraying Apparatus for Damping
Dust in Mines.

Mr. Wm. Saint, one of H. M. Inspectors of Mines, at a recent meeting of the
Manchester Geological Society, conducted a number of experiments descriptive of
water-spraying in mines, in explanation of which he said that the spraying system of
watering mines was adopted at about forty collieries in South Wales alone, and it ap-
p'éared to him that the reason why it had not been more extensively applied was
mainly due to the difficulty in obtaining a spraying apparatus which would work satis-
factorily without close attention, and at the same time give a fine spray free from drops
of water. The coarse spray and drops fell to the floor immediately on leaving the
nozzle and saturated and softened the floors of most mines, thereby causing them to
heave and greatly increasing the expenditure necessary to maintain the roads in good
working order.  Apparently, therefore, if they could find a suitable sprayer that
would give a uniformly fine spray capable of being distributed by even a moderate
current of air, they might reasonably hope to arrive at a satisfactory solution of the
problem of watering mine roads in the most convenient and economical manner.
With this object in view, he had applied to Mr. Hugh Bramwell, the agent of the
Great Western Collieries, near Pontypridd, for samples of the sprayers used in South
Wales mines, and he very kindly, not only sent several spray fittings, which he, (Mr.
Saint) was about to show, but also some notes describing the arrangement of water
pipes, etc., in those extensive collieries, which would be read to them later on. Other
forms of sprayers he proposed showing, consisted of Bray’s gas burners, which he had
seen used in one or two Lancashire mines, and a new form of sprayer which they saw
running would also be described. The water was obtained from the town’s main at a
pressure of about 65 Ibs. per square inch. They would begin with gas burners.

1. Bray’s gas burner cco.  This gave a fairly good spray and also a considerable
quantity of solid water.

2. Bray’s gas burner 0co. This showed a better spray, but with solid water in
about equal volume. .

3. Bray’s gas burner o,
proportion of solid water.

4 and 5. Bray’s gas burners 1 and 2.

This gave a more copious supply of spray with a larger

Gave similar results to No. 3.

The next experiments were with fittings from South Wales. :

6. Half-inch iron T piece, with an adjustable brass plug fitting into a counter-
sunk hole in the iron pipe. This is liable to corrode and choke up, and unless there
is a separate cock in addition to the plug it cannot be kept in order. It gave a good
spray, accompanied by a heavy leakage of water at the back end of the plug.

7. Brass sprayer with single needle hole and brass plug. When provided with a
separate cock it is considered a fairly satisfactory sprayer, but it also discharges a con-
siderable amount of solid water.

8. Brass rose, with removable face for cleaning, and quarter-inch gland cock with
numerous holes. For thorough watering, say when shot firing, this has been found
most useful, and it is used frequently for the purpose at the end of a hose pipe which
the waterman attaches to the mains as required. The holes vary from one-sixtieth to
the one-hundredth of an inch, and they give a large supply of very coarse spray.

9. Brass sprayer with three needle holes and one adjustable brass plug. This is
another form of No. 7. It does not become choked up so easily, but has no other
particular advantage. It gave three jets and appeared to be difficult of adjustment to
form spray.

10. Brass sprayer with screw plug and removable sprayer or nipple, with five
holes.  This has been designed by Mr. Bramwell to take the place of both a sprayer
and stop cock. The advantages claimed for it are ;—(a) A separate stopcock is not
required. (4) The spray nipples can be easily removed for cleaning or renewal at
any time, (¢} It can only be put in or out of action by a special key. It is said to
act satisfactory in the mine, but possibly owing to the limited pressure at our service
to-day it gives five jets of *vater and very little spray.

I1. A sprayer of novel design. Inside the head of the fitting was a chamber, in
the wall of which a hole was drilled in such a manner that the water entering it under
pressure whirled and issued through the discharge hole in a spiral form, and immed-
iately broke up into a mass of fine spray, free from drops of water. As they had seen,
it had been running during the course of the preceding experiments, and give a super-
abundance of spray, equal to about 9 gallons per hour, and appeared to work satisfac-
torily. But if the hole in the loose cup became choked with dirt or the cup was
removed a powerful jet was the result.

The experiments had been conducted under somewhat favorable conditions as
regards the purity of the water. With impure water, such as was generally used for
watering purposes at collieries, worse results might be expected. The sprayer dis-
charge holes were necessarily so fine that a particle of dirt was sufficient to stop the

spray, and the water then oozed out and fell to the floor beneath the nozzle. In order
to meet this difficulty he had designed a small filter which might be made of any porous
material. The one before them attached to the new sprayer contained a sponge and
was of a compact form and could be fitted to any type of sprayer. It effectually sep-
arated any mechanical impurities contained in the water, whether due to dirt or corro-
sion of the pipes, and insured the constant running of the sprayers for a long time.
He had tested the filter with sludge and grit in the water and found the sprayer was
not affected in the least.

The object of the experiments had been to demonstrate the defects in the fittings
at present being used in mines for spraying purposes, and also to show the new method
of producing a superior spray, by which they might reasonably hope to overcome the
objections which existed on’the part of many to the introduction of the spray system.
of watering dry and dusty mines.

T_he members then re-assembled in the Mining School, and Mr. Saint read the
following description of the arrangement of the water pipes, &c., at the Great Western
Collieries, by Mr. Hugh Bramwell.

P1pE SvsTEM.—The watering pipes were specially put in for dust laying and
supplying horses, in 1885,
.. They consist of 1%{ inch wrought-iron main pipes, tested 1o 2,000 Ibs. per square
inch, with }3 inch upright pipes for the sprays every 40 yards. The distance of 40
yards is, under ordinary circumstances, unnecessarily short, but as the sprays are liable
to get choked it is advisable to have plenty. Part of the pipes in the shaft have been
replaced by 2 inch ones, and it is intended to renew them with 3 inch pipes.

The pipes are connected at the surface with the main from colliery reservoir.
The head of water in the various seams is as follows :—

4 ft. seam........ 1,055 feet head, or 458 lbs. per sq. in.
6 ¢ cevneee. 1,225 0 6 ‘532 ¢ “
5 “ ceererss 1,475 113 “ 640 6 6

At present there are 12,000 yards, or about 7 miles, of pipes in the shaft and
spread out along the main roads in the seams above mentioned. There is provision
for about 250 sprays, but we are watering principally at present by means of a ** rose”
on a ‘“hose " pipe, which can be attached at intervals to the mains. There are also
about thirty 1% inch cocks for filling cisterns for horses, and as fire hydrants at the
underground engine houses.

Mr. Saint added that the improved spraying apparatus would, in its complete
form consist of a back-pressure valve, filter and sprayer, and where required to reduce
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-excessive pressures o regulator s 3, and beyond setting it would require no further
adjustment.  With this combination and a reliable sprayer it would, he thorght, be
an casy matler to arrange for the watering *o be done automatically and 1nwnmllen_tl|)'.
and he had paented such combination and _arrangements by which the sprays might
be automatically run o1 stopped for any required length of time, cither by mechanical
or clectrical means, or the water may be turned on and off by hand at the main or
branch valves, without the necessity of employing a waterman to operate each individ
ual nozzle tap as at present. e would, where practicable, prefer the watering to be
constant ; but unless they could obtain a good sprayer, which would discharge a smalt
volume of walter in a finely divided state into the air current, it §ccmcd to him that
the supply would necessarily have to be regulated and applied at fived sntervals, as he
thought there might be objections on the part of the workmen to the watering being
done whilst they were travelling the main roads. . .

Mr, Mawson said with a spray of that sort in an ordinary mine an hour’s working
would be quite sufficicnt, and he asked whether, instead of ‘“’i“ﬁ.m many sprays, it
would not be possible to have them taken along the workings, taking the sprayer off
and connecting it to another stand.pipe, and then to another, and so on. At present
they had to have a man constantly watching{; the sprays to see that they worked pro-
pcrfy, and this new system, especially with filters, seemed to overcome that,

Mr. Saint replied that, in his opinion, to manipulate the nozzles as suggested
would be a needless expense.  He thought the sprayers shpuld be stativnary, and the
water having been turned on, the air cutrent should be utilized to distribute the spray.
“The fine sprayer was quite new, and had not been tried in any mine up to the present,
but he should’ like some gentleman to allow a few of them to be put to work in a dry
and dusty mine, so that they might be thoroughly tested.  \What they wanted to do
was to damp the road and leave it for a time, and give it another damping before it
got dry, and they might regulate the mechanism accordingly, so that it would work
automatically, and not be under lhp control of a workman in l.hc mine. .The system
he proposed” would be cheaper to install than that at present in use, which required
the use of pipes capabile of withstanding high pressures.  Besides it would be reliable,
and comparatively inexpensive to operate. .. L

Mr. Crankshaw proposed a vote of thanks to Mr. Saint, and said it scemed to
him that Mr. Saint_had solved the problem ol the effective damping of dusty mines.
The system, which had been explained to him, was automatic and simple, and would
.o its work without causing any damage to the floor, 1oof, or sides of the mine.  Mr.
Saint was to be congratulated on developing a system which was infinitely superior to
anything in use at the present time. .

Mr. Hall, who seconded the motion, said he always thought when he heard these
descriptions that the danger was that it became too intricate.  He had expressed the
opinion that in the Jong run the best method would be to have a long hose, and to let
a man apply the water with it.  Since then he had had an opportunity of seeing a
hose down the pit, and found it answered most excellently,  They walked at the rate
of about two miles an honr, and watered everything in front of them. When they
had sprays running in different parts of the l)it continually the men got drenched in
passing through the misz, and they got in the habit of turning off the taps to avoid it.
But when the man with the hose saw the men coming he could desist.  Since trying
those experiments under ground, he was more convinced that it would be the best
methad to have a system such as Mr. Saint had shown them, but to use it with manual
l1abor.

The Superficial Alteration of Ore Deposits.*

By R. A. F. Pexrose, Jr.

The modern idea of ore deposits teaches that formations of this kind represent a
Jprocess of concentration of wineral matter, cither by chemical or physical means; in
other words, that they are unusual localizations of certain minerals which are often
found disseminated in smaller quantities in many common rocks, and that they differ
from the same minerals situated in other conditions only in their degree of concentra-
tion. It is not, however, the purpose of the present paper to enter into the discussion
-of this subject, and the following remarks are coafined to what happens in the super-
ficial pants of ore deposits, and, to a less eatent, of allied formations, afler the
wmaterials forming them have been brought into their present, or approximately their
present pusitions. . .

Ose deposits are generally more or less changed in their upper parts by atmos-
pheric influences, so that very rarely do the same mineralogical and physical features
that are found in these parnts continue to very great depths. This superficial alteration
is a subject analogous (v the sccular decay of rocks, but the latter involves unly a
limited number g?common rock-forming minerals, while the c2cular decay of ore de-
posits involves a great variety of minerals, not 'only the 9xidcs, cafbon:ucs_:md.snli-
.cates, common in most rocks, but also sulphides, tellurides, selenides, antimonides,
chlorides, bromides, indides, fluorides, sulphates, phosphates, tungstates, molylxlates,
and numerous other classes of minerals, many of which, under surface influences, give
rise to intricate chemical changes. The alteted surface ontcrops of are deposits are
known among the Cornish wincers of England as gossan, a name which has also been
adopted into American mining nomenclature, though other special names are given in
special classes of deposits ; in France it is known as ** chapeau de fer i in Germany,
as **eisener hut ;" among the Spanish Americans as ** pacos” or ** Calorados.”

The superficial alteration of ore deposits, a% of any rock, results from a combina-
dion of mechanical and chemical disintegration, brought about by the combined action
-<of the atmosphere, surface waters, changes in tempzrature, and the various organic and

*Aburact from an anticle in the American Journal of Geology.

inorganic materials contained in the air and water. In nature we never deal with
perfectly pure water, but different waters contain different ingredients derived from the
air and from the ditterent materials with which they come in contact.  Amonyg the
moust important of these ingredients are oxypen, numerous organic acils Lke carbonie,
nitric, oxalic, mahe, itire, fonne, propionic, butyric, acetic acuds, ete., certain in .
ganic_acids, sucn as sulphuri+, hydrochlorie, hydrolromic, etc.  Some of the acids
mentioned occasionally vecar w the free state, but most of them are gencrally com-
bined with some of the bases present, such as the alkalies, lime, maganesia, iron,
alumina, ete.

Surface waters thus charged with various chemical ingredients percolate down into
are deposits, and there meet various materials which are even less stable under their
influence than most of the comimon rocks.  From a chemical standpoint, the first effect
of this superficial influence is usually the oxidation or hydration, or hoth, of certain in.
gredients, followed generally by the formation of other chemical combinations, and by
the leaching of certain materials,  The action i< sometimes one of reduction, which,
however, often follows a previons oxidation.  The process of alteration also frequently
causes a jeaching of certain ingredients of the ore deposit, either with or without pre-
vious oxidation, asin the removal of iron pyrites, calcite, etc. It also sometimes
renders a hitherto worthless waterial valuable by the introduction of a valuable con-
stituent, as in the replacement of carbonate of lime by phosphate of lime. It also
causes the coucentration, by capillary action in soils, of certain deposits like nitre, etc.
The materials in surface waters affect different lases differently, and, thereiore, there
is a great difference in the classes of salts formed by the same “surface waters on the
ares of different metals.  In the same deposit there may be formed an oxide of one
metal, a carbonate of another, a chloride of another, etc.  As a result of these various
changes, certain materials are sometimes leached from the upper parts of ore deposits,
which have become porous by alteration, and carried down to the less previous unal-
tered pans  Here they are precipitated by meeting other solutions ot in other ways,
and hence the richest bodies of ore in a_deposit often occur between the overlying
altered part and the uaderlying uaaltered part.  This is not always the case, but it is
true of some copper, silver, iron and other deposits.

From a physical standpoint, the effect of superficial alteration is generally to
make the deposit more open and ;-cous, to cause it to shrink, and, in some cases, to
convert it to a loase matenal of the consistency of sand and clay. In some cases,
however, especially where considerable hydration goes on, an expansion may be caused,
Surface decomposition has in many places not only affected the ore deposit itself, but
also the country rock in the immediate vicinity, and has converted it into aloose
material of a sandy or clayey conistency.

When surface waters percolate into the rock, their influence is more active near
the surface, because they carry large quantities of oxygen in solution, and becaunse the
oxygen of the air itself has some intuence.  As they sink deeper the effect of the oxy-
gen of the air becomes less active, and the oxygen dissolved in the water is consumed
in oxidising, varius matenals which it meets on the way, until finally most of the oxy-
gen is lost, and active oxidation ceases. Theoretically, this pxidizing action may
extend down as far as, and sometimes below, the level of the drainage of the surround-
ing country, which is called also the zone of pennanent aturation. Alwove that level
there 15 a constant airculation of water frum the surfice downwards, thus affording
means of active oardation ; but when the water reaches that level, not only has most
of the oxygen contained in solution generally heen used up, but also the circulation of
the water is much more sluggish, so that oxidation is less active.

The process of hydration, when the materials affected do not require oxidation
before they can become hydrated, may, as in the kaolinization of feldspar, extend down
indefinitely below the limit of oxidation; but when oxidation is necessary before
hydration is possible, the latter process, of course, can extend no deeper than oxida-
twon.  The varivus materials other than oxygen in surface waters are also more active
above the drainage level of the country than below it.  Though theoretically, there-
fore, alteration may extend down 1o, and in some cases much below the level of per-
manent saturation, yet in many, if not most, cases it has not yet reached that level.
The actaul depth to which alteration does extend varies with the topographic condi-
tions of the regrion, the chemical nature and the porosity of the deposits affected, the
character of the climate, and ather minor conditions.

As a result of all these influences, surface alteration is found to extend in different
ore deposits to depths varying from only a few inches, or in fact enly 2 fraction of an
inch, to several hundred and even a thousand or more feet.  In glaciated regions the
protucts of decay have often been swept away by glacial action, and the time which
has clapsed since then has not been <ufficient for alteration to have eatended to any
great depths 5 while in regione of muoist climates, the erosion sometimes, thoeugh not
always, keeps pace with the alteration, so that the depth of the chauge is shallow.  In
those regions, however, which have wot been recently glaciated, and which have dry
or only moderately moist climates, but which, on accoutnit of their topography, are not
subjected to very active crosion, the products of alteration collect, and the changes are
traceable downwards often to great depths,

Most workable iron deposits are the result of a concentration subsequent to their
deposition, while very few are due to a direct deposition during the formation of the
enclosing racks, thongh some may be due to a process of differentiation in the cooling
ol cruptive magmas. The original presence of the iron in sedimentary rocks was
doubtless due to a direct precipitation during the formation of the enclosing rock, but
1t was then in a finely disseminated condition, and it was only by being subsequently
taken into solution again by percolating waters and concentrated that it was converted
into bodies of greater or less purity,  Generally, though possibly not always, this pro-
cess is superticial, and though it may extend to'a depth of several hundred, or even a
thousand fect or more, it can be traced directly to surface influences, and its effects are
scen to decrease gradually with depth.  Most, if not all, the iron deposits of the Lake
Superior region, the Appalachian’ Mountains, and other places are probably due to
such causes.  Manganese deposits are affecied by superficial influences in samewhat
the same way as sron deposits,

In wany copper deposits supesficial alteration has produced very remarkable
chemical and econamic results, and this is especially well scen where copper sulphide
deposits have been affected.  Such deposits are usually associated with much lager
quaritities of iron pyrites, and when this mixture is oxidised the result is a brown or
black ferruginous mass with brilliantly colored oxidized copper minerals, such as
cuprite, malachite, azusite, chrysocolla, &e., while below, at depths varying from a
few feet 10 several hundred feet, the deposits usually pass into a mixture of copper
pyrites and iton pyrites, the latter usually being far in excess. .

In the case of lead deposits, the mineral galena, which is the commonest ore, is
frequently more or less altered on its surface outcrops and converted to the sulphate
{anglesite) and the carbonate (cerrusite).  The first product of oxidation is anglesite ;
but this readily unites with carbonic acid or soluble carbonates in surface Waters,
forming carbanate of lead, or cerussite.  In rarer cascs, other lead materials, such as
phosphates are also formed.

?n the case of zinc, the'most common ore is the sulphide known as blende.  This
material, like galena, is generally oxidized on the surface, and forms by chemical
changes the carbonate (smithsonite), the basic carbonate (bydrozincite), and the basic
silicate (calamine), in a manner similar to that described in copper and lead ores.
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Deposits of argentiferous galena and other silver minerals are, when oxidized:
altered with the formation of native silver, chloride of silver (cerargyrite), bromide of
silver (bromyrite), iodide of silver (iodyrite), and various other minerals.

The typical unaltered condition of gold in nature is in association with iron pyrites
in quartz, and the effect of surface oxidation on such a deposit is first to convert the
iron pyrites into hydrated oxidized iron minerals which permeate the quartz and turn
it into a rusty brown mass. The next stage is the gradual leaching out of the iron
minerals by the action of surface waters, while the gold, which was originally in the
iron pyrites, mostly remains, though it may have been partly dissolved in one or more
of several ways. Sometimes, especially in the Rocky Mountain region, gold occurs in
the form of telluride instead of in iron sulphide, and in such cases superficial oxidation
causes the telluride to be oxidized and the gold to be set free from its combined state.
When such deposits as those described are eroded, the particles of gold separate from
the quartz and are concentrated in the streams as placer gold.

In tin deposits, the typical mode of occurrence of the metal is in veins, dykes, or
country rocks in the form of the oxide known as cassiterite. Cassiterite is not easily
affected chemically by surface influences, but for this very reason its concentration is
most markedly affected by surface alteration, for in the erosion of tin-bearing deposits
the masses of cassiterite are broken up and carried off mechanically by surface waters,
to be deposited somewhere else in the form of gravel beds, instead of being dissolved
and possibly disseminated.

Superficial alteration like that already described in various deposits occur also in
many others, such as antimony, bismuth, mercury, aluminium, nickel, cobalt, chrom-
ium, tungsten, molybdenum, and many rarer deposits, but the changes already
described show the general features of the subject.

As soluble chlorides, and sometimes other haloid compounds, are common in sur-
face waters, chlorides and the allied salts are not at all uncommon as alteration pro-
ducts, especially in such cases as that of silver, where the chloride, bromide and iodide
are comparatively insoluble compounds, and are not leached out. For this reason,
such ores of silver are found to a greater or less extent in almost all silver districts in
America, Europe and elsewhere. The occurrence of such compounds in very large
quantities in certain arid parts of America is probably due to the action of saline com-
pounds, derived from wholly or partly dessicated lake basins, on the pre-existing ore
deposits of the region. This transition to haloid comipounds is not confined to silver
ores, for similar compounds of copper and other metals also occur.

Rock Drills.*

It is observed that Andre, referring to rock drills in his work on ¢ Coal Mining,”
states concisely the requirements of a good rock drill, as follows :—

1. A machine rock drill should be simple in construction, and strong in every

art.
P 2. Tt should consist of few parts, and especially of few moving parts.
. It should be as light in weight as can be made, consistent with first condition.
It should occupy but little space.
. The striking part should be relatively of great weight, and should strike the
rock directly.

6. No other part than the piston should be exposed to violent shocks.

7. The piston should be capable of working with a variable length of stroke,

8. The sudden removal of the resistance should not be liable to cause any injury
to any part.

9. The rotary motion of the drill should take place automatically.

10. The feed, if automatic, should be regulated by the advance of the piston as
the cutting advances.

Having assented to these requirements, the catalogue continues : The power of
a rock drill is in direct proportion to its diameter of piston. It is of the greatest im-
portance that a drill of proper size is purchased for the work itis to do. It is impos-
sible to determine by figures that a rock drill of a certain diameter of piston will be
best suited for a particular piece of work. This can only be learned by experience.

It is a common thing to see rock drills of too small a size used in work where a
larger drill would save money. We have also seen large drills used where small ones
should be. It is a common thing for salesmen inexperienced in the rock drill business
to advise the purchaser to buy a drill of a smaller size than will be best suited to his
work. This is sometimes done by salesmen and manufacturers of experience, but
whose interest in effecting the sale binds them to the real interests of their customer.
1t is easier to sell a small drill because the price is lower, and many men who have
been tempted by the low priee have purchased smaller drills than they should have,
and some are 10-day using them satisfactorily, but are really losing money, as a large
drili might do more work in the same time and at the same expense in labour and
fuel. It is like putting a boy to do a man’s work. It costs as much to feed the boy,
but the man accomplishes more in the same time.

There is distinct tendency of late years among the most successful and experienced

quarrymen, miners, and contractors toward the use of heavier and more powerful ma-
chines than were used for the same work only a few years ago. A light drill is, of
course, the choice of the drill runner, because he thinks it will be easier for him to
move around, and many quarrymen insist upon having a light machine, for precisely
the same reason. A drill too small for the work it has to do is never a paying invest-
ment, and the slight difference in first cost between a small drill and one of proper
size should never be allowed to influence the matter, as this small difference will, in
many cases, be made up every week in the difference in work done.  Again, experi-
ence shows that the larger machines are much more durable and economical in repairs,
not as apt to break down, and will outlast several of the smaller ones at the same
work.
On the other hand, large drills should not be used for shallow holes of small
diameter in soft rocks, where the time taken to move the machine is out of proportion
to the time it takes to drill the hole. ~ Many are using rock drills, as they think satis-
factorily, when a larger or smaller, or a different pattern of machine, would be a sur-
prise as toits greater capacity. Good machines are sometimes condemned when the
only trouble is in their being unsuited for that particular work.

There are many kinds of bits in use, each having its specific value when applied
to certain kinds of work. Obviously the best bit for use is that which is the simplest
in construction consistent with efficiency. It may be stated as a general rule that the
single-edge bit should be used everywhere that it is possible to apply it, so great is its
simplicity. It cannot be used with percussive drills in hard rock because the blow is
so strong that the edge will not stand.  Here is where double-edging comes in to ad-
vantage, for, having plenty of power behind it, we may distribute that power over two
or three edges, and thus gain an advantage.

A straight edge, when used for hole drilling, brings most of the work upon the
outside points of the bit. These points turn around through the 'largest circle, that

U4l N

* Excerpted from the new catalogue of the Ingersoll-Sergeant Rock Drill Co., which contains &
Jarge amount ot practical information respecting the use and care of rock drills.

which limits the diameter of the hole ; and, besides, they have to break up the stone
at the wall, where it offers the greatest resistence. The taper or curve eases this con-
dition of things by changing the bottom of the hole so that it has no sharp corner.

Sandstone has a singular effect on drill bits. Though sandstones are usually soft
the bits cannot be finely pointed, but, on the contrary, should be flattened. A bit
with a knife edge when used in sandstone will have its edge sharpened like a razor,
the faces ot the bit gradually becoming concave. This is natural, because, as the bit
embeds itself in the grit of the rock, it is rubbed as though on a grindstone. The
stone is uot usually hard engugh to dull the sharp line of the edge, so that the more
this bit is used the sharper it gets. It cannot, however, be used very long, because
the point or outside ends of the bit become flattened and dulled, and what is a still
greater .bjection, the ends become tapered. All this arises from the hard work and
the great rubbing experienced at the walls of the hole.

The most successful sandstone bit is undoubtedly that with the flat edge. This
bit is nething more than a flattened-out piece of steel, with no more edge to it
than there is to the side of your finger. It is sometimes called the stub bit. Exact
dimensions of this bit cannot be given that will apply in all cases, but the most popu-
lar dimensions are about 13 inches length of face, and from 34 to 3¢ inch in width.
The cutting face should be square and rectangular. The bit should be kept thin to-
insure fast cutting, but, if a cornered hole results, thicken the bit a little. It is usual
1o simply dress it up by heating it and hammering it to square edges, the chief work
having 1o be done upon the outside ends in order to keep them square and up to-
gauge.

There is so much metal in the sandstone bit that it is not rapidly worn away by
the grit. It is, therefore, a common thing to see one of these bits in use for half a
day, drilling a great many holes in different places, without having to be sent to the
shop. When starting a hole it pounds upon the rock like a bass drum, and an inex-
perienced looker-on would naturally suggest a sharper edge.

There is no question about the advantage of the flat bit in sandstone, so far as
the blacksmith work is concerned. It will actually put in a hole faster, and it does it
because, when drilling sandstone, the process is not a chipping, but a crushing one.
Marble, or any other hard crystalline substance, needs a sharp edge to throw a chip,
whereas sandstone will crush.

Prior to the use of the percussive drill there were few, if any, drill bits which had
much value above that with the single edge. Even in artesian well boring, where the
blow is heavy, the single edge bit has held its place against many patented bits. The
single-edged bit is generally flattened or grooved at its centre for the purpose of dis-
charging the cuttings. As the centre of any bit performs but little work, it may be
readily cut away without reducing the efficiency. Besides the single-edged bit, the -+,
x and Z bits are the only really important bits in use with peycussive drills.

The + bit is the most popular percussive drill bit in use. It seems to be a happy
medium in that it accommodates both the drill runner and the blacksmith, though we
are quite sure that, were the blacksmith’s wishes not consulted, the x bit would re-
place it almost everywhere. Out of several hundred enquiries recently sent out

_ among mining and quarrying men as to which bit was preferred, the + or the x,

opinions differed largely, but the weight of evidence was in favour of the + bit.

It may be stated as a general rule that the x bit will do good work in any kind
of rock where the + bit is used, but the + bit cannot be used to advantage in some
rock where the x bit gives satisfaction. ~Another rule is, that the + bit had better
be used wherever the rock will admit, for the simple reason that it is more readily
dressed by the blacksmith.

The two bits are very much alike in that they have the same extent of cutting
edge, but they differ in that the edges in one case cross at right angles, and in_the
other at acuté angles. As the bit, when at werk, turns round after each blow, it is
obvious that in the case of the + it may strike four times in the same place while
turning the circle, while with the x it can only strike twice in the same place. A +
bit, when turned one-quarter of the circle, or 90°, may embed itself in exactly the
same groove that had been made by a recent blow, and, if this striking in the same
place is frequent, and the rock is soft enough to admit of rapid drilling, the hole will
become rifled, that is, it will not be round. Anyone who has much to do with drill
holes knows that a rifled hole is a great nuisance. Asthe x bit has only half as
much chance to strike in the same place as the +, it offers only one-haif the oppor-
tunity to rifle the hole. It is a common thing for percussive drill manufacturers to
receive complaints that ““the drill will not put in a round hole ;3 the invariable
remedy is to change the bit, and, as a general thing, the x bit is the thing to use.

In the blacksmith shop, the + bit is invariably preferred. In using the dolly the
blacksmith finds that by turning it one-quarter it fits the bit, and, owing to the rec-
tangnlar and uniform construction of the bit, he has no difficulty in keeping it at
gauge, while with the x he must turn his dolly one-half of the circle, and in doing so
the bit must either be turned around, or he must send his helper on the other side of
the steel. It is because of this very condition of things as illustrated -in the black-
smith shop that the x bit when turning around in the hole is less liable to strike in
the same place, and drills a better hole. Persons using the + bit and having difficulty
with rifled holes can try the experiment by simply knocking the flanges of the bit to-
gether in the lilacksmith shop, while the steel is hot and after it has been dressed. If
they find that this bit will drill a more satisfactory hole, they had better throw away
their + dolly and send for an x, the blacksmith to the contrary notwithstanding. In
trap rock, granite and other uniform rocks the + bit does good work and drills a
round hole because the rock is uniformly hard, and the drilling is consequently slow.

The Z bit is designed and used to a moderate extent in soft rocks, or in work
where seams and soft places are found in the line of the hole.  This bit is sometimes
moditied by having the middle edge straight across, thus making an = instead of a Z,
but there is litile preference between the two, and either one is bad enough for the
blacksmith to dress.

A matter which frequently receives too little attention from the drill runner is the
keeping of the bit in the proper shape. Generally speaking, they should be as thin
and sharp as they can be made without breaking or sticking. It is a common thing to
run x or + bits till they are battered or worn so blunt as to make cutting out of
question ; it is then a matter of brute force. Two or more sets of steels should be used,
so that a sharp set is always available without waiting for the blacksmith. Always
remember to keep the bits dressed for as small a hole as will do the work ; there is
just four times as much rock in 2 inch holes as there is in 1 inch; an eight of an inch
difference in the size makes quite a difference in the driiling time. The size of the bit
or its sharpness affects the speed every time a blow is struck. When a drill is striking.
200,000 blows per day these little differences count up to a great deal every day, to
say nothing of months or years. A great point is to keep the machine pounding every
possible minute of the tlime ; lose as little time moving and changing as possible. The
rule is to have the bits as thin as possible up to where they begin to make
cornered holes, in which case the remedy is to thicken the bit ¢ inch or more. If
the + bit rifles the holes, try the x shape. If the drill sticks, it is a thousand to one
that the trouble is with the bit, or in the hole, and not in the machine. ~See that the
corners are dressed well back where the side of the bit touches the wall of the hole, so
that the rubbing surface is small. A dulled bit often takes twice as long to get down
as a sharp one, and a good driller can accomplish twice as much as a poor one by:
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wmaking his moves and changes quick, keeping hic bits sharp, and giving the machine
its fullest stroke without stnking the head,  Keep the hole clean, the pressure high
and dry, and the wachine well ailed, and every last quacter of an inch stroke, so lﬁc
piston is almost ** nipping * the head every blow, unless in seamy or treacherous rock,

It is frequently quite ns difficult to drill a straight hole as a round one.  The
shape of the bit has something to do with the alignment of the hole. It is an invari-
ahle rule that the edge of the bit should never be tapeted in rock of uneven or iregu-
lar formation.  The marble bit is of no tse, except in a material like wacble, which is
uniform. It is obvious that with a tapered bit passing through a fhat seam or other
irregularity in tock, the tendency would be to glance, and this would result in *“run-
ning of the hole,

Where drill holes tend to run out of line, the bit should invariably have a straight
edge, that is, at right angles to the axis of the dnill steel, Tt makes no difference
whether the drill is a + or an - bit, so far as the alignment of the hole is concerned.
In some difticult places where the hole passes through soft spots or seams running di-
agonally acros» the hole, it is advisable to upset the steel for a distance of about 6
inches above the bit.  In other words, the steel should be very nearly the tull diam-
eter of the bit for a distance of about 6 inches at the bottom.  The purpose of this is,
that the steel may be guided by the wall of the hole, thus preventing ** running ” uatil
the pocket or seatn has been passed.  This is readily undersood when it is known that
the steel used with percussive drills is usually about 1 inch diameter octagon with a bit
of about 21 inches diameter : thue there is a space of about three-quar-ers of an inch
Letween the steel and the drill hole, and should the ondition ol the bottom of the
hole be such as to tend to thrust the bit to one side, it will gradually work the steel
up against the side of the hole, and will result tn a crooked hole, which will give
trouble through binding and wticking. If the bar of steel were nearly equal in diam-
eter to that of the bit, it would, as it were, force the hole to run straght. [t will
not do, of comse, ta carry so much weight of steel ; hence, where trouble is met, it is
best to upset the steel at the bottom,

In the ordinary course of diilling, the runner sometimes finds that his hole is
going croohed, and, without waitiog to get a special piece of steel, he attempts Lo pass
throuph the obstruction.  The first thing to do is to reduce the speed of cutting,
This is done by either throttling the steam, shortening the stroke of the drill, or by
dulling the bit; but whatever is 5onc. it is necessary to *go slow * with the drilling.
An efiective means by which to prevent * running*is to pull out the steel and throw
some iron filings, or small pieces of iron in any shape, into the hole, thea put in the
steel anid po ahead.  This not only reduces the speed of cutting, but the picces of iron
are thrust into the softer place, and thus the bit cuts through the obstruction and keeps
the hole in line.

Let us assume that a cobble stonc of the size of an egg or larger is encountered by
the bit in the line of the hole, but a little to one side of the centre.  Obviowsly, as l!nc
flange of the bit strikes this obstruction, it will be thrown off at a tangent and will
gradually cut away the side of the hole farthest from the cobble. It is now simply
necessary to drill a few inches more of the hole, without losing the line, and a few
picces of iron, or even a nut thrown in the hole, will retard the ** running ™ until the
bit cuts through the obstruction.

A drilt hole will sometimes * ran ” in 2 most uaexpected manner, and in rock of
uniform texture. In a case of this kind, the runner should at vnce stop his machine
and «ee if his bit is in good shape. Sametimes ane of the flanges breaks off and
<erves the same purpose in throwing the steel out of hne as though a ** hard head ™
was encounterect. 11 the broken picee is large, it will sometimes get in one corner of
the hole and give considerable tiauble, even atter the bt has been repured.

It is of much importance that the hole be well started, thats, it should be started
steaight.  n stone quarries, the mouth of the hole should be preserve:! at about the
diameter of the hole, and not cratered or broken.  This can be done by starting with
a light blow and a short strake, lengthening the stroke and the force vl the How after
the hole has been made a hitle deeper than the length of the stioke.

The machine should be vited often, and good oil used.  The driller should have
a system of oiling every time a certain number of feet are drilled.  This varies with
the rock, but an observant driller can soon learn how often to oil.
often " should be the rule.

System of “ Long Wall” Used in Northern Illinois Coal
Mines.
By G. 8. Rucr, EM.®

The system of mining which is to be described has beea developed by the special
conditions of the ** third vein ™ of the northern Mineis coal field.  This ** third vein ”
is so called because usually third from the top, but gealogically it is No. 2, numbering
from the bottom,

In this district the other seams are only oceasionally developed, and are worked
in but few places.  The ¢ third vein ™ is very permanent and uniform, and iy workable
through the large district notth of tne Ilinoss river, and its annual output is between
three and four million tons.  The coal is a moderately hawd bituminous ¢oal of good
quality ; in fact, one of the best of the Illinois coals, its actual evaporative power heing
cight 1o nine pounds of water per pound of coal under a good boiler.  The thickness
of the seam iy from 2 feet 10 inches to 4 feet, but the greater area only varies from 3
to 3% feet.  While the * third vein ™ is somewhat rolling locally, the general plane is
near'y honizontal, having but a slight raise toward the oaterop at the north.

The coal is underlain with sandy fire-clay, which, at times, is so sandy as to be
very hard.  The roof is a light drab colored shale of fine texture, called by the miners
“‘soap stone,” from its svapy touch. It i~ of this character for 10 or t2 fect over the
coal.  Alove that, bands of slate are interspersed with the shale until the upper coal
seams are reached about 150 feet above. The total cover above No. 2 vein varies from
100 to 500 feet in thickness in going from the eastern to the western part of the north-
ern district.  The surface is rollmg prairie.  The sand and gravel drift, often several
hundred fect thick in the western portion, contains much water, but the shale strata, as
a whole, is not fissured or broken by the long.wall working, and so the minces are quite
dry, even in the case of onc mine which passes underneath the Illinois river.

The only exceptions 1o dryness are in mines at Braceville, which is ncar the out-
crop. There the solid covering is thin, aud in a few mires of that ncighboriinod the
roads have 1o be corduroyed, .

In sclecting the position of a shaft, in most any pant of the “ third vein ” district,
there is usuaily no natural obstruction to prevent its being placed in the centre of the
given tract. Besides the central hoisting shaft there must be an escape shaft, the
present State law says 300 feet away. This distance may be lessened with the per-
ission of the mine inspector.  This'is usually granted for the long-wall system, as it
would be an uanccessary hardship to require such a great distance between the shafts,
on account of the large pillar which it would necessitate.

* Schootl of Mines Quarterly.
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Having sclected the position of the shafts, the next point to determine in the
Manning of the mine is the size of the shaft pillarto be lelt.  Of course this will depend
chiefly ujun the « ephe of the shalt, and the natuee of tl.c material gone through., The
danger is in mak’ ¢ the pillar too smali, and in a number of cases there have beer bad
results following  bis mistake.

Observation of the <haft pillars of mines now open, teads to the conclusion that
the strata of this district requure, for asafe pillar, that ats minimum diameter should
be not less than the depth of the shaft,  On the other hand, some advocate leaving no
pillar at all, expecting that the whole shaft will sink so gradually and evenly that no
danger will result 3 but the writer believes that the risk o‘f; racking the shaft 1s greater
than the advantages that might be gained in mare quickly opeming the Tong-wall face.
‘The usual plan o? the district is to» make the shaft pillar diamond-shaped, the *“ main
bottoms ™ (termini of the main entries) vccupying the long diameter.  The escape is

laced near the live of the short diameter ; and it has been usual in the past to make
it about 100 feet awy from the maiv <hft.

After the shafts v ave been sunk, 'ud connection has been made by dnving head-
ings from one to the “uer to establi.™ a current of air, the * main bottoms ” are
pushed forward,  If the diamond lies north wnl  ath, these will be the termini of the
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¢“main north * and ** main south “ ¢ntries.  For a mine which is to have a large out-
put, the ‘“ bottoms ** »re double-tracked for 250 feet on each side of the shaft, and, if
practicable, are made with a down grade toward the shaft.  These grades cannot
always be estabhishend at once s the nune must be developed sufficiently to tind how the
seant is running. 1t ay be necesary in some eases to lower the shaft if it is found
that it has been sunh o the aill of a weam, At the end of the switch of the double
track, the entry is narrowed to single trach width, and just beyond two entries are
turned off, one 43 degrees to the lett, th -+ other 45 degrees to the right, with an interval
of abowt jo feet betweenthem.  These form whatare called ** main 43 degeee ™ entries,
and run on the diagonals, ~o to speak of the tract.

After the latter four entries hase advanced about 30 feet, from each an entey is
turned off at 45 degrees to tun due east or due west respectively, and these complete
the main perwmanent entries, making ten in all.  From the cast and the west entries,
entries are turned and directed towards each other to block out the shalt pitlar. Single
entries are usually used in blocking out the pillar, but there is mech difficulty in airing
even when boxes are used, to carry the air to the face, and if the pillar is large, it Le-
comes very severe on the miners.

A better way with large pillars is to have double entries with * cross-cuts ™ be-
tween, spaced at the right intervals for room-roads, then, connections having been
made all round the shaft pillar, all is ready to begin the long-wall face at once from
the side of the outer block entry. )

. When the blocking-ont enries are single, the rcoms are started narrow for a cer-
tain distance, then are broadened till they meet and form a continuous face around the
block. Still another plan is to use a broad entry, packing on each side of the roadway,
and starting rooms off it at once. This plan was used at the Ladd mine (see Fig. 1)
where the width of the entry or room was 33 feet.  The method was successful, except
{or a difticulty in airing, in spitc of the air-boxes.

The spacing adopted for the branch roads in this district is 4274 feet from centre
to centre of road, measuring at right angles.  This makes an even 60 feet, when mea-
sured along the 45-degree eniries, from which all the room-roads are afterward turned.
:\l‘lhough not properly “ rooms,” the branch roads arc so called locally, and we use
this term in describing them.

Two miners work in cach room in *“ getting ” coal.  They first peop or ““sprag
the coal-face, then undercut the coal in the tire-clay toa depth of from 16 to 20 inches ;
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to do which the miner must lie on his side. The sprags are then knocked out, lettin
down as long a strip of coal as was undercut. At the beginning of the * long-wall,”
before the roof weights down the coal, the undercutting is l}ard. and, indeed, where
the fire-clay is very sandy, the cutting may have to be done in the lower part of the
seam itself, and the coal require to be wedged down.

The room-track is laid up to within five or six feet of ‘the‘ face, apd the car is
brought in as close as the brushing will allow. The track is in the middle of the
ground 42Y% feet wide, as already mentioned) apportioned to each pair of miners. The
coal has to be carried or rolled along the face to load it into the car. After the coal
has been loaded out walls are built up to the roof en either side of the roadway, and to
within a couple of feet of the face. The walls are built with the rock taken down in
the roadways to give height. This is called brushing. The method of doing it is, to
carry the face of the brushing full thickness and up to a bedding plane, cutting with
picks at the sides and pulling down the slabs.

Before the mine is well started, there may not be enough rock to build the walls
and fll the * gobs ;” in that case, soft-timber ** cogs,” which are sticks of timber laid
log-cabin style, must be built. After the mine is well opened there is, usually, too
much rock ; and in some mines it averages one car of rock to every four or five of coal
that must be taken out of the mine. Behind the walls, or *‘ buildings,” which must
be six feet thick, are the *‘ gobs,” as they are called, which are filled as nearly as can
be with the clay cuttings. If none, or not enough rogck is at hand, timber cogs must
be put in, for, 1n this system of long-wall it is very essential that the roof be supported
evenly all over ; if it is not, the weight is taken from the face, and also the sides of the
entries are liable to be pushed in. Where other supports than clay or rock are used,
they must not be too rigid. This is the object of the soft-wood cogs, which yield in
much the same proportion as the walls and gob-filling. .

After the main entries have progressed about 210 to 270 feet, depending upon local
position, *‘ cross-entries ” are turned at 45 degrees. These cut off the room-roads, but
new ones, off the last entry, are started at the same intervals, that is, 60 feet measured
along the entry. The distance between the  cross-entries,” or in other words the
length of the room-roads, is determined by the rapidity with which the roof settles.
This varies somewhat in different parts of the district, as it is necessarily proportional
to the overhead weight ; but the room is made as long as possible, just so that it does
not require additional brushing to make headroom for the mule and loaded car before
being cut off and abandoned.

The roof scttles most in the first few months, but it is several years before it is
entirely settled, by which time the gob has been squeezed down to one-half or one-
third its original thickness.

The cross-entries themselves are cut off by the cross-entries started further in, thus
making large diamond-shaped areas of ‘‘ gobs,” untraversed by open roadways ; for as
soon as a roadway is abandoned, it, in a few months’ time, falls from the roof and the
squeezing in of the sides fill it up. . .

If the mining conditions are at all equal throughout the mine, the form taken by
the long-wall face is that of a rough circle, and on this account the system is sometimes
called ** the circular long-wall.”

This *“ third vein” is quite free from strongly-marked slips or faces; and as it
makes no difference in its mining what direction the work may progress, provided the
face has no sudden bends, which would take oft the necessary roof weight, the circular
form is of no disadvantage. The roof is also very free from slips, and vertical cracks
or joints, until the coal has been mined below it ; but when the coal is brought down
in a long strip, it marks the roof just where the break of coal has occurred. and along
these marks the roof afterwards breaks. These ‘“ breaks ” seem to run up indefinitely,
and oftentimes they can be followed up to the ‘¢ black slate,” 8 or 10 feet above. This
peculiarity has had a marked influence in adopting the system of mining. When the
‘¢ breaks ” do happen to run parallel with the course of an entry, there is endless
trouble from the slabs dropping out. The roof is apt to cut away over the side walls,
and then, the only thing that can be doneis to fill the top with timber. This, of
course, is expensive, and were it the condition prevailing throughout the whole mine,
would prevent the commercial success of the mine.

On the other hand, if the breaks run across the entry, pieces may splinter off, and
there may be a festooning down of these pieces where there is no timber ; but they in-
terlock overhead, and there is nothing like the difficulty in keeping the entry in con-
dition. From this, it is evident that it is necessary to have the roadways head on to
the coal-face as nearly square as possible. The 45 degree system more nearly allows
this than any other arrangement of roadways ; and indeed, all of the other systems,
both long wall and room and pillar, that have been tried in this seam, have been un-
successful.

The mode of ventilation is very simple. Usually, the hoisting shaft is made the
upcast, and one compartment of the escape shaft is made the downcast. The air is
split at the bottom of the downcast into two currents, running east and west, respect-
ively, in the example selected. When they reach the face they split again, moving
north and south.  The currents travel around the face of the workings, each having a
quarter-circle to go. They come together again at the heads of the north and south
entries, respectively, and passing to the hoisting shaft escape upwards. It requires
but a few doors, which are placed near the main bottom, to make these currents, and
as the splits are of nearly equal length, no regulators are needed. The ventilation is
very effective, as fresh air is brought to just where needed, that is, along the face
where nearly all the men of the mines are at work, Entries other than those men-
tioned get sufficient air from leakages and opening of the doors to let the cars
through.

One objection -that this long-wall system has, in common with all long-wall
systems with continuous faces, is, that in ‘“ opening up,” it often takes a year or two
to reach the full capacity of the hoisting and loading plant, and when that has been
reached, the face keeps on getting larger and larger until at last some sections of the
mine have 1o be closed. However, where the shaft is shallow, instead of temporarily
closing a portion, it is usual to distribute the men more, having but one in each room;
and, when a certain limited area has been worked, say 160 acres, it is considered
cheaper to sink a new shaft and move the plant rather than to keep open a large
number of entries, with the expectation of having to re-open those parts of the face
which had temporarily to be shut down.

Hitherto most of the mining has been done in the eastern part of the field where
the mines are all shallow, most of them under 100 feet in depth. But now, mining
has begun in the north-western part where the seam is deeper and overlaid with wet
drift. There, since shafts are expensive to sink, they must be made to work out large
terrilories, which can be accomplished with mechanical haulage. At present, haulage
is done entirely by mules, in all the ““ third vein” mines and perhaps more cheaply
tgan could be done by mechanical means, as the roadways are many and distances
short,

Payment to miners is made according to the tonnage of lump coal they mine and
load out, which is about 80 per cent. of the gross weight of the coal. The price in
the eastern part of the field is 87 cents in summer and go in winter. In the western
part it is 5 cents less for both seasons.  This is a differential allowed the operators to
offset the extra railroad haul to Chicago, which is the largest market for this field.
The miner, for the price paid him for lump coal, loads out the fine coal, and must

also carry 18 inches of brushing in the roadway, build the pack-walls, fill the gobs and
load out the surplus rock. His items of expense, are shovels, picks, a small monthly
smithing charge, and oil for his lamp. With steady work for both miner and mine,
which is essential to the fullest success of the long-wall system, a good miner can get
out four or five tons of lump per day. The average of good and bad would be three-
tons per man, which makes good wages.

The present difficulty, however, is over-production of coal. Too many mines have-
been opened for the n arket and as a consequence, the mines for several years have-
averaged little over half time, and the earnings of men and mines have been small.

Fi1G. 2
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One trouble that not working each day entails, is, that the careless miner does not
load out all his fine coal, for on the days the mine does work, he wishes to load out
only lump coal as that is all he is paid for. The fine coal if left in the gobs in any
considerable quantity, may be ignited by the sulphur in the form of iron pyrites,.
which here and there is found in small streaks in the coal, and has not been sent out,
as it should be, with the rock. A fire in the “ gob” is an awkward thing at the best.
It must be reached promptly by cutting a passage right to the heart of the fire, and
loading out the burning stuff. If the fire should be neglected, it would soon be
beyond control, would get into the rcof, which contains enough bituminous matter
and specks of the sulphur to fire, and the whole district would have to be abandoned.
Double fire-walls of brick with sand between would then have to be erected in all the
roadways round about.

In one of the mines of the field, such a fire has been smoldering for years through
a considerable district of the mine.

Fig. 1 shows a typical mine of the district. The full lines show the working
roads, the dotted lines the roads that have been cut off and therefore abandoned. In
this particular mine the conditions were highly favorable, and it was noted for the
exceptional rapidity of development, and working out of the coal in the tract assigned
toit. The narrow-work around the shaft was completed in two months. The long-
wall face was started with thirty rooms. During the first month the largest output in
a day’s run was 300 tons, but nine months later it had reached 1,038 tons. The high-
est record for a day’s run of ten hours during the whole life of the mine was 1,900 tons
gross weight, or 1,702 tons of lump. In one month with twenty-four working days.
there was hoisted and loaded 25,057 tons of lump coal. The life of the mine was
comprised in 766 working days, during which about 175 acres of the coal seam were
mined out, giving 688,619 tons ot lump coal.

F:f 2 shows a map of Ladd mine eight months after the narrow entries had
reached the boundary of the pillar, and the several isolated long-wall faces had just
started. At the end of four months a continuous long-wall face had been formed
around the block. 1In the drawing, the lines shown circling around the pillar more or
less parallel, are the faces of the long-wall on the first of each month. Those parts of
the mine in which the fire-clay under the coal was soft enough to permit mining in it.
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are readily observable, as the places where the face is farthest advanced. This mine
is a double one, that is, it has two hoisting shafts. The roads are planned to serve
either shaft, su when the vutput exceeds the capacity of one shaft the other can also be
used. The average capacity of both shafts together should be not far from 3,000 tons
-of coal, gross weight. The pit<cars at this mine hold -about one ton, gross weight.
This is a somewhat larger capacity by 400 or 500 tons than the pit-cars have in the
eastern part of the field. The engines hoist a car through the 500 feet to the top
landing in ten seconds. Four cars per minute can be hoisted by the engine at either
shaft. The ventilating is done by 24-foot forcing fan with straight paddles and spiral-
-expanding casing.

Fig. 3 shows a profile sketch of the head of a roadway in the mine, illustrating
the method of propping and undercutting the coal face, and the settlement of the roof
further back. . .

The settling of the roof is appreciable at the surface even when the seam is at a
depth of 400 or 500 feet ; but so gradual is it, and without vibration, that the dee|

“mines have caused no trouble in going under railroad tracks, and even under bric
.buildings, as has been done at La Salle. .

Mining Explosives.

By PrOF. ViviaN B. Lewis, Greenwich, Eng.

( Paper before Fed. Institute of Mining Engineers. )

Last winter the writer had the honor of delivering a course of Cantor lectures
efore the Society of Arts on the subject of ** Explosives and their modern Dewelop-
ment,” and in the last lecture of that course dealt with mining explosives, and showed,
to his own satisfaction at any rate, that all explosives which give rise to carbon mon-
oxide as a product of their combustion, ought to be strictly tabooed for use in mines,
not only because of the risk of injury to health and life from the poisonous nature of
the gas, but also because even small traces of carbon monoxide render mixtures of coal
~dust and air highly explosive, a point which has, he thinks, been entirely overlooked
in all experiments upon this most important subject. In reviewing the properties of
the various mining explosives now in use, it will be convenient to classify them accord-
ing to the way in which they produce the gas which gives the explosive effect. Class
I.: Explosion due to simple combustion, as in the case of blasting gunpowder. Class
II.: Explosion due to detonation of the whole of the explosive, as in nitro-glycerine,
nitro-cotton, and some Sprengel explosives. Class IIL.: Explosion due to detonation
of part of the explosive and combustion of the remainder, as in carbonite, westphalite,
&c. This may at first sight seem to be an awkward and unreasonable method of
-classification, but inasmuch s the claims of any explosive for mining purposes must in
the first place be based on its safety as regards the non-ignition of explosive mixtures
in the workings ot a mine, and as this in turn largely depends upon the way in which
the explosive generates its force, the writer préfers to adopt it in view of the consider-
ations he wishes to bring before the members.

The most characteristic types of the first class are ordinary black gunpowder and
blasting powder, both mixtures of the combustibles carbon and sulphur with potassic
nitrate as the oxidizing material, the great difference between the two being that whilst
in ordinary gunpowder the proportions are so arranged as to give great heat energy to
the explosion, in blasting powder a slight lowering of temperature is obtained by in-
creasing the proportion of sulphur present. and reducing the oxidizing material, the
result being that during explosion, the products of combustion although increased in
volg{ne, consist largely of imperfectly oxidized bodies which' are themselves inflam-
mable.

Composition of Powders.
Blasting powder.

Gunpowder.

England. France. Italy.

Potassic nitrate...... 75 65 62 70
Sulphur ............ 10 20 20 18
Charcoal . ........ . 15 15 18 12
100 100 100 100

Products of Combustion.

. Gunpowder. Mining
Fine grain. powder.

Carbon dioxide............. e 50°62 3215
Carbon monoxide........... e 10°47 33°75
Nitrogen....... e e 3320 1903
Sulphuretted hydrogen. .... ... N 2748 7'10
Marsh gas ... .. Ceeerrrenaianieanaaes 019 275
Hydrogen.... ..... e e 2'96 5°24
Oxygen ........... e 008 000
100° 00 10000

‘Gunpowder itself is practically never used, and the only word that can be said in
favor of the blasting powder is that it is cheap. It is absolutely unfitted for use in
coal mines, and its abolition would do away with more than three-quartcrs the number
of deaths annually returned as being caused by mining explosives. The great danger
attending its use, however, consists in the combustible nature of the products evolved
during decomposition, a factor in coal mine explosions which I venture to think can-
not be overrated.  On firing a charge of 13 Ib. of blasting powder, over 3 cubic feet
of combustible gas, consisting chiefly of carbon monoxide, would be produced, and
this when mixed with pure air, would give over 10 ft. of an explosive or at any rate
rapidly-burning mixture, and experiments which have been made upon the effects of
fire-damp and dust combined in causing colliery explosions show conclusively that
even when firedamp is present in such minute quantities as to form a mixture very far
removed from the point of explosion, it makes the mixture of coal dust and air highly
explosive ; and traces of carbon monoxide will do exactly the same thing when the
air is laden with coaldust, whilst the temperature of ignition is lower than with meth-
ane, so that when the air of the mine is charged with coaldust, the probabilities are
that a very large volume of explosive mixture is formed by the rapid escape of the
products of combustion into the dust-laden air, and this being ignited either by the
flame or by red-hot solid products driven out into it by a blown-out shot initiates a
considerable area of explosion.  As the explosion takes place, and as the carbon mon-
oxide already produced is oxidized to carbon dioxide by the action upon it of water
vapor present, and also by its direct combustion with oxygen, the hydrogen of the
water vapor is set free, whilst the heated coaldust also yields certain inflammable pro-
ducts of distillation to the air, and partial combustion of the coal dust gives a consid-
erable proportion of carbon monoxide once more, and this driven rapidly ahead of the

explosion, forms, with more coaldust and air, a new explosive zone, and so, by waves
and throbs, the explosion is carried through the dust-laden galleries of the mine. In
this way any explosive which generates inflammable products of incomplete combus-
tion is unsafe, and should never be used even in mines where tiredamp is unknown, as
such explosives are quite capable of setting up an explosion with coaldust alone. A
still greater danger arises if any trace of firedamp exists in the mine, as this, together
with dust, provides an already explosive atmosphere, whilst the products evolved by
blasting powder are capable of playing the same part as sulphur on a match, and
causing ignition of the explosive mixture. Firedamp, as has been shown by the num-
erous experiments made since Sir Humphry Davy’s memorable researches, is not easily
inflamed, and explosive mixtures containing it not only require a temperature of over
1,200 degs. Fahr., but require this temperature to be applied for several seconds,
sometimes as much as ten, before ignition takes place. This phenomenon is due to
the absolute ignition point of methane being extremely high, far higher than the tem-
perature at which it decomposes into hydrogen and acetylene, and the result is that at
temperature such as 1,200 degs. Fahr., decomposition of the methane molecules first
takes place, and the liberated hydrogen then igniting raises the mass to the true igni-
tion point of the methane. This dual action requires an appreciable time, and it is
this alone which gives the comparative safety in mines where any trace of firedamp
exists. If we take the temperature developed by the more prominent explosives, we
find them to Le far above the ignition point of explosive mixtures of methane and air
for a steadily applied heat.

Degs. Cent. Degs. Fahr.
Blasting gelatine................co 00l 3,220 5,828
Nitro-glycerine....... ..... Ceeiieieenee. 3,170 5,738
Dynamite ......... ..... © vee eeseees. 2,040 5,284
Guncotton........ocevvennn .. cevereene. 2,650 4,802
Tonite..... .. ......... feeeenaeceneaaa.. 2,648 4,7984
Picricacid............... Cieere sseesn.. 2,600 4,712
Roburite ...... et e 2,100 3,812

Whilst the ignition point of explosive mixtures of the various combustible gases
which could be present in the working of the mine, either produced by the use of im-
proper explosives, or liberated by the coal, are about :—

Degs. Cent. Degs. Fahr.
Hydrogen........ ferteere e veee ee... 620 1,148
Methane. ........oovvt viiiiiiiiea e ve.. 660 1,220
Ethylene .... ............coLt. teeeine... 580 1,076
Ethane ......... e e, ... 60§ 1,121
Butylene......... 7 0] 1,004
Carbon monoxide.............. ... eceu.... 640 1,184
Ordinary coal gas.....o..ooe vuvnoin.o co.. 648 1,198°4

It is manifest, therefore, that if the products of explosion escaped into the mine
at this temperature, any explosive mixture in the mine must be ignited. This temper-
ature, however, only exists whilst the gases are under the pressure generated by the
explosion, and directly they blow out into the workings, expansion instantly cools
them below the temperature necessary to bring about the changes leading to the igni-
tion of mixtures of methane and air, or methane, air and coal dust. It is important
that it should be fully realized that the factor of safety entirely depends upon the re-
tarding influence of the chemical changes necessary lefore the ignition takes place,
and it is the absence of this with explosive mixtures of other gases that constitute a
real source of danger. Fortunately the inflammable constituent of pit gas is practi-
cally only methane, and with the use of proper explosives, i.c., explosives which can
be completely detonated, and which give neither combustible products nor burning
solids on explosion, a very fair degree of safety is attained. Directly, however, in-
flammable gases other than methane are introduced, the margin of safety disappears,
and with explosive mixtures which contain carbon monoxide, hydrogen, or ordinary
illuminating coal gas, the point of ignition being the true one, no time is given for the
products of the explosion to cool themselves down below the ignition point, and the
gaseous mixture is fired. It will always be noticed that in making trials with various
explosives where pit gas is used for the mixture in which the explosive gas is fired,
ignition is rare, whilst with mixtures of air and coal gas, ignition is the rule rather
than the exception, and surely no one can believe that this depends upon the few de-
grees higher point of ignition which the methane is supposed to possess, and it is this
obliteration of the factor of retarded ignition which makes it imperative to discard any
explosives generating combustible products of incomplete combustion for use in fiery
mines. It is also evident that the more rapid the explosion the safer will it be, and
no explosive should be used which relies upon simple combustion either as the primary
or secondary principle in its action. A still greater source of danger found in the ex-
plosion of blasting powder is the excess of sulphur which it contains, and which during
explosion shows its presence by the evil odour of the escaping gases which contain
over 7 per cent. of sulphuretted hydrogen, whilst under certain conditions traces of
carbon bisulphide are alzo produced. As has been already pointed out, the ignition
point of carbon monoxide is about the same as ordinary coal gas, and may be taken as
being 1,134 degs. Fahr., but the vapour of carbon bisulphide has an extremely low
point ot ignition, and the admixture of only 3 per cent. of its vapour with carbon
monoxide lowers the igniting point to below 400 degs. Fahr. Blasting powder and
other explosives of the first class should unhesitatingly be discarded, not only as being
unsafe in use, but also as deleterious to health, the products of incomplete combustion
all having a distinct toxic effect on the system.

Taking now explosives of the second clasc, we come to nitro-glycerine, nitro-
cotton, and some of the Sprengel explosives, and the distinctive characteristics of this
division is that all the members of it are capable of complete detonation, provided
always that the right sort of detonator is employed.  Nitro-glyceriue, which first in-
augurated the modern era of high explosives and commenced its career as blasting oil,
stands apart from all other nitro compounds, owing to the fact that it contains more
oxygen than is necessary to complete the oxidation of the carbon and hydrogen found
in its molecule.

Nitro-glycerine. Carbon dioxide. Water.  Nitric oxide. Nitrogen.
2[Cs H,(NO,) 4] = 6(CO,) + 5(H,0) + NO + N,
The result being that it evolves no combustible products, whilst its rapidity of detona-
tion would make it the safest and best of all the blasting explosives were it not for the
danger inseparable from its physical conditions and sensitiveness to shock. Some of
the best of the nitro-glycerine class of explosives, such as blasting gelatine, are amongst
the worst offenders as regards the evolution of combustible products of combustion, as
the deficiency in oxygen of the nitro-cotton employed is not made up for by the excess
present in the nitro-glycerine used. Nitro-cotton alone has from time to time been
used for blasting work, but in this case we obtain the maximum amount of combustible
products. Several explosives have been made on the principle of mixing nitro-cotton
with oxidizing materials, but the only one of these still in the market is tonite, in
which the generation of caroon monoxide is reduced by mixing the nitro-cotton with
mineral nitrates. Such mixtures, however, give rise to a residue of fused salts, which,
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if blown out into an explosive atmosphere, would be extremely liable to ignite it,
whilst although the combustible gases evolved are reduced in quantity they are not
done away with. Besides nitro-glycerine and nitro-cotton, such of the Sprengel ex-
plosives as are capable of complete detonation come under this group. The Sprengel
explosives have been largely used for blasting purposes, both abroad and in this coun-
try ; those used here consist of mixtures of nitrated hydrocarbons and ammonium
nitrate. Roburite, introduced by Dr. Carl Roth, is a simple mixture of nitrate of
ammonium with chlorinated meta-di-nitrobenzol. The ammonium nitrate is first dried
and ground, then heated in a closed steam-jacketed vessel to a temperature of 80 degs.
Cent., and the melted organic compound is added, and the whole stirred until an
intimate mixture is obtained. On cooling, the yellow powder is ready for use, and is
stored in airtight canisters, or is made up into cartridges. Owing to the deliquescent
nature of the ammonium nitrate, the finished explosive must be kept out of contact
with the atmosphere, and for this reason the cartridges are waterproofed by dipping
them in melted wax. This mixture is not exploded by orcinary percussion, firing, or
electric sparks. If a layer of the explosive is struck a heavy blow with a hammer, the
portion directly receiving the blow is decomposed, owing to the heat developed, but
no detonation whatever takes place, nor are those portions of the substance around
the spot in any way affected, whilst if roburite be mixed with gunpowder and the gun-
g‘owder be then ignited, the latter explodes and scatters the roburite without firing it.
he roburite can only be exploded by a specially powerful detonator, and on decom-
position the gases evolved contain no combustible constituents, but consist only of
carbon dioxide, water and nitrogen, with a small trace of hydrochloric acid gas, which
is at once condensed by the large volume of water vapor evolved, and gives rise to no
inconvenience. Ammeonite is another explosive of this class, which is manufactured
from ammonium nitrate and dinitronapthalene, these substances being blended in the
proportions to give as the products ulP combustion carbon dioxide, water vapor and
nitrogen, but during the decomposition taking place, probably some more complex
action occurs, as small traces of ammonia can generally be detected. Bellite consists
of a mixture of dinitro-benzene with ammonium nitrate, the latter being kept rather in
excess. Securite consists of ammonium nitrate and dinitro-benzene, but from the
proportion of nitrate used it is probable that carbon monoxide is produced. These
cartridges are coated with nitrated resin, in order to protect them irom the action of
the atmosphere. There is no doubt but that this group of explosives approach more
nearly to real safety explosives than any which havc yet been introduced. The low
temperature of explosion secured by the use of ammonium nitrate, the absence of any
combustible products of decomposition—except perhaps with securite—and the fact
that both the oxidizing material and the combustible are capable of complete detona-
tion with a sufficiently powerful fuse, give these explosives enormous advantages over
any others to be obtained, whilst they are absolutely safe in handling. The safety of
the Sprengel explosives in handling and use is to a large extent dependent upon the
fact that when the mixture of ammonium nitrate and the nitrated organic body is
ignited by ordinary flame, the ammonium nitrate requires a large amount of heat for
its decomposition, in order to render the oxygen which it contains available for the
combustion of the carbon and hydrogen in the organic body, and the temperature of
the burning substance is not sufhciently high to propagate this action throughout the
mass, the result being that 10 cause continued combustion you must have a continuous
supply of heat, or the flame first started simply dies out. The effect of this is that in
handling, such bodies are practically non-inflammable, and when they are made to
explode by detonation, a more than usually powerful detonator has to be employed, so
that although with nitro-glycerine mixtures a charge of 7 grains of mercuric fulminate
is amply sufficient to produce detonation, such a body as roburite needs at least 15
grains. Moreover, when detonation has been produced, the amount of heat absorbed
by the decomposition of the ammonium nitrate causes a very considerable lowering of
the temperature of explosion. To the writer’s mind it is an absolute sine qua non
that in an explosive mixture for mining work, all the constituents should be capable
of detonation, and the reason for this is that under these conditions the shock of the
detonator resolves both the oxidizing and combustible bodies into their respective
molecules, and that these then recombine into the gaseous forms which give the ex-
plosive force, the whole action being practically instantaneous, and causing the pro-
jection of the hot products with such velocity as to give no time for the decomposition
of the methane in the pit gas, and the ignition of its constituents. In order to obtain
the requisite rapidity of explosion to ensure safety as regards the ignition of gaseous
mixtures in the pit, the reacting portions of the explosive must be in the condition of
molecular division, and for blasting purposes this can only be obtained by complete
detonation. It is impossible 1o obtain safety by any attcmpt at mechanical division.
An excellent example of this failure of mechanical means is to be seen in westphalite,
which is made by mixing 95 per cent. of ammonium nitrate with 5 per cent. of shellac
or resin_ dissolved in alcohol ; the alcohol is driven off by heat, and the mixture is
ground and made up into cartridges. In this mixture the resin or shellac cannot be
detonated, and the presence of the inert material necessitates the use of a No. 9 deton-
ator, containing 2.5 to 3 grains of fulminate, to explode the mixture, and when de-
tonated the amnionium nitrate only is decomposed, and the simple combustion of the
resinous matter by the products follows as a secondary reaction, with the result that
the period of explosion is very sensibly increased, and the risk of the ignition of the
pit gases becomes much greater. The resinous material undergoing combustion is
also a source of danger, as, instead of being in a molecular state of division, the small-
ness of the particles is governed by the degree of fineness to which it is ground, and a
blown-out shot would be accompanied by a shower of sparks of the burning resin.
The fine condition into which it must be ground must also increase the troubles due to
the hygroscopic nature of the ammonium nitrate. In deciding as to the relative claims
of the other members of the Sprengel group, ammonium nitrate being common to all,
the bes{ will Le the one in which the nitrated combustible is the most susceptible to
detonation, as this reduces the chance of mis-fires or partial detonation as well as in-
creases the rapidity of explosion, and the writer should expect the chloro-dinitro-benzol
used in roburite to answer best to this requirement.
. The third group of explosives consists of mixtures of the first and second groups,
in which a body susceptible to detonation, and generally of an oxidizing character, is
exploded and the products made to act upon a combustible. Westphalite is an admir-
able example of this group, but the most important member is carbonite, which con-
sists of a mixture of about twenty-five parts of nitro-glycerine, thirty parts of nitrate of
pottassium, four parts of nitrate of barium, forty parts of wood meal, and one of car-
bonate of sodium. On detonation the nitro-glycerine is decomposed and combustion
of the wood meal at the expense of some of the oxygen of the nitro-glycerine and the
metallic nitrates takes place. There is no doubt that the admixture of so large a pro-
portion of carbonaceous material reduces the temperature of the explosion, but it also
makes it one of the worst offenders as regards the generation of combustible products,
and if carbonite be exploded in an experimental bomb, the escaping gases can be
ignited and will burn with a characteristic carbon monoxide flame, over 40 per cent.
of the products of its combustion consisting of this gas. So far carbonite has come out
in trials and in practice in a very satisfactory manner, but a blown-out shot in a dusty
mine would be quite likely to lead to an ‘explosion, whilst the fumes must be very
injurious to health.

For the reasons which the writer has brought before the members, he thinks the

selection of a safety explosive should be based upon the following points:—(1) The:
explosion must be due to detonation and not to simple combustion ; (2) if-the explo-
sive be a mixture, both the combustible and oxidizing material must te susceptible of -
detonation ; (3) the products of explosion must be non-inflammable and non-poison-
ous; (4) the explosive must be safe in handling as well as in action, and compounds
of an unstable character which are liable to change should be avoided ; (5) the tem-
perature of explosion should be as low as is compatible with rapidity of action. The
following table gives an idea of how far the explosives most in use comply with these-
requirements, and it will be seen that the Sprengel explosives occupy the foremost.
place : —
Mining Explossves.

Products of explosion.

Name. How exploded. _—
Com- Non-com-
bustible. bustible.
Gunpowder..... Combustion.............. 14

Blasting powder. . o 42 58
Nitro-glycerine. . . Detonation. .............. 2/ 100
Nitro-cotton..... ‘ e 61 39
Gelignite........ ¢ and combustion. 7 93
Carbonite . .. ... « ¢ ‘e . 41 59
-Roburite ......... “ nil 100
Ammonite. . ..... “ nel 100
Bellite .... .... ¢ e nil 100
Securite......... ¢ verrevasese..  trace 100
Blasting gelatine . “ chee eeeeens 46 54
Tonite....... ceen ¢ and combustion. 8 92
Westphalite. . .... ‘ ‘ “ trace 100

.. Given an explosive which answers to these requirements, and using electric firing,
with detonators containing sufficient fulminate unmixed with chlorate of potash, to-
ensure complete detonation, ought to reduce accidents from explosives to a minimum.

JRRESPONDENL:

The Slocan District, B.C.

The Editor :

SIR,—The district especially under consideration is that portion of the British.
Columbian Selkirks which lies between the Kootenay and Slocan lakes. Of this dis-
trict, the mountains drained by the creeks flowing into the east side of Slocan Lake-
have, so far, been found to be the best mineralized. In the formations which surround
the Carpenter Creek and its three branches, the great majority of the producing silver
mines are situated. These are usually galena, silver bearing, within a calciferous slate
formation, or in the near neighborhood of such rock. Some few mines carry dry ores.
of silver, but these are more often found in the granites or the crystalline rocks which
make up the massive formation of this district. When so found, the silver occurs as
native silver, ruby silver, sulphide of silver, grey copper carrying silver, and other
combinations less readily determined.

In 1891 the first movement was made into this country, and this being before the:
last fall or *““slump” in silver, caused some considerable excitement and progress.
Since that time prospecting and development have gone steadily on, as there are here
bodies of ore so rich that it still pays well to mine them.

This summer a large amount of work is being done towards increasing the ease of
getting out the ore, whereby mines which formerly had to pack in supplies and pack
out ore several miles, will now be able to construct tramways down to the railroads,
or, at least, short waggon roads, thus making their mines more profitable, and produc-
ers all the year round, which was not the case before, for but little ore was shipped.
after the snow season of the winter.

Dealing more particularly with the ore-producing mines, the galena-silver pro-
perties take the lead, chiefly because they are of greater body and extent, giving more
encouragement to mining companies to work permanently, but besides this, until the:
prospecting of the present season, the richer leads carrying dry silver ores and gold,
had not been discovered.

Concerning the producing mines of the Slocan, tributary to the Nakusp and Slo-
can railway, the following is a quotation from the New Denver Ledge : —

¢ From the initial shipment of September 13th, till January 1st, 1895, the Slocan.
mines sent out over the Nakusp and Slocan railway : —

Tons. Valued at.
Alpha mine......... _............. . 7714 $ 77,125
Mountain Chief......... FE N 1374 9,125
Slocan Star.................... vevve... 10314 103,150
Fisher Maiden.......... e Y V£ 4 4,775
NobleFive.... .......... ....c.ou.... 87 8,750
Minnesota Silver Co..... i eeeeaees 15 1,500
Reco. ...... e, ereaees 42} 4,225
Idaho .............. e, ceieees 6,000
Last Chance........... ..... ........ 15 1,500

This does not include the heaviest shipments made by the Concentrator Co., of
Three Forks, who handled some 6,000 odd tons during the winter.

Also, it will be seen that the values given above are simply nominal, being the
customs valuations upon these ores which are shipped mainly to the Omaha smelters.

Besides these mines many small shipments were made from properties worked in
a small way by the original locaters. Their output being heavily handicapped by the
high rates for pack animals and feed.

Since May active work has been going forward in the opening up of this district
by the extension and improvement of roads already built, and by the construction of
the Kaslo and Slocan railway, a narrow guage line which taps the Slocan Star and
Cody Creek group, and gives the ore an outlet by way of Kootenay Lake at Kaslo,
twenty-five miles eastward. The C. P. R. also is now engaged in building an electric
tramway from Three Forks to Sandon, to draw ore from the same rich mines.
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The Concentrating Co., a Duluth syndicate, owning the ldaho and Alma groups,
have this sumner constructed 2 three-rail tramway some 7,000 feet loug, by which to
supply their concentrator, which has a capacity of 100 tons a day.

The now famous Slocan Star will also have & tramway and concenttator put up
before winter, and in time most of the principal mines will lind it necessary 1o concen.
trate some of their ore, which is of too low grade to pay under the present expensive
shipment, and is thrown on the dumps. .

Under the influence of the improved shipping facilities it i> expected that 1his
winter’s output will be much increased, as the ores can be shipped and treated at the
Tacoma smelters for $24 a ton, leaving a large margin for the expenses of gedting it
out, when it runs, as it usually docs, from $100 to $200 a ton in silver with from 507
to 75% lead. These ores carry very little zinc and silica.  They are usually hand-
picked and shipped in small sacks carrying between one and two hundred pounds. A
sack sample being made and assayed in order to check the smelter’s returns.

During the last three months much prospecting has been dune along the crecks
flowing into the Slocan Lake from the cast.

This country is composed chiefly of granite with bands of other igncous rocks,
and some masses of a quartzitic nature impregnated with iron. There s an absence
of the limy slates characteristic of the galena-silves basins,

This formation carries dry ores such as contain native silver, silver sulphide, ar.
gentiferous grey copper, and other mineral combinations of silver not so readily deter-
mined.  With these is usually a fair showing of gold and in som: the gold is tree and

risible, but more usually it appears to be in combination with various sulphides.

The L. H. is a property which is highly mincralized with arsenical iron, This
carrics gold,  Along the foot wall of this band of rock there occur pockets of arsenic 3
these contain silver up to 1,000 oz, a ton.

Upon Springer Creck and Ten Mile Creck, which flow into the lake near its
sowthern end, are several very rich propertics which carry native silver and sulphides
to the value of over 1,000 ozs. to the ton, and over $100 in gold. These, however,
have been found but lately, and it is for the futuie to show whether their early
promisc is carried out when actual mining begins.  As faras can Le seen at present
they are true fissure veins, and being in the granite are likely to hold their size with
somie segularity.

These favorable locations have caused considerable excitement in the district but
have failed so far to direct the atteation of capitalists who steadily pour into the Ross.
1and county.

Under the present mining laws the acquisition of claims is made very simple and
casy. Any wman holding a miner’s centificate, (which costs $3), can locate as many
propesties as he desires, provided they are not, any two of them, upon the same ledge.
Each location Leing 1,300 feet squ.re. By this means many claims are recorded
which will not jusufy the expense of their development, and such are termed ** wild
cats.”  Their valu~ being nil until the expected bouns comes along, when anything
showing mineral 3y 4cats 10 sell quite readily, as the present summer’s caperience
around Rossland scems to show.  These claims being held for one year under a light
assessment of development work, excuse the speculation,

Nevertheless, out of the prospectars” assays made this summer at New Deaver,
of which there have been some 330 since June ist, nearly 30%, of those made for
silver have carried over 100 ozs. 1n silver, some have shown nothing at all owing to the
ignorance of the locatoras 1o what constitutes ledge matier, and many have carricd gold
in quantitics ranging from a trace to $150 a ton. These prospeciuss, asusual, arerarely
able to bear the eajiense of the development of their claims, and yet hold them at
somewhat high bgures considering their undeveluped character. They are more
readily dealt with by nicans of bonding the property, or seiling an interest for cash,
which latter means cnables them to tahe cut sume ore, fur which they can get the
smielter returns and at the same time determine the character of the nune and uts divi-
dend-paying possibilities.

§. C. Gwitrawm,

New Denver, B.C., 20th August, 1895.

NOVA SCOTIA NOTES.

It is with the deepest feclings of regret that we have to record the death of Mr.
- M. Reid, late manager of the Oxfaid gold mine, at East Chezzetcooh.  Me. Reid
developed symptoms of consumption last year in cunsequence of which he had to give
up the management of the Oxford mine.  He then travelled to Colorade, California,
and North Carolinz, where he died.  Mr. Reid was 31 years of age, and was manager
of the Oxford mincs lor 10 years, during which time he made many fricnds.

A company 15 being promoted by Messs. C. E. Willisand G. J. Parntington to
take over the Oxford gold mines. Mr. Partington is the resident manager and has
started work already.

All previous records were beaten at the Mines office by Mr. F. W. Christie, whe
kas taken up $60 gold mining atcas in the neighborhood of Brookficld, Coichester Lo.
It is reported that these areas have been taken up for London people, who arc inter-
ested in a cyanide process for eatracting gold. No unc is more anxious than oursclves
10 scc a good strang Eaglish company operating in Nova Scotia, but we would like to
see them in 2 good district or not at all, and we cannot say that we kail the ventuze
with delight. " »va Scotis, through no fault of its own, has a tad cnough namic on
the other side o8 the Atlantic.  We do not think the invesiment of British capital :n
gold areas in the ncighborhood of Brookficld, Colchester County, will be likely to
improve it.

Mr. W. R. Thomas has rclinquished the management of the Nova Scotian Gold
Mines, at  Montague, to take over the management of a copper mine at Pulado,
in Iortugal, for an English company. We congratulate Mr. Thomas, and fecl sure he
will be morc in his right sphere now hie has returned to copper minmg,

Mr. George W, Maynard, M.E., of New York, has beea in the province for some
time investigating gold and iron propentics.  He is making a serics of mill tests
of the barrel quaniz lead at Waverley, and is also examining iron propertics at
Middlcton.

Mr. J. E. Hardman has resigned the management of the Tudor Gold Minng Co.
at Wavcsley.

Mr. W. F. Libby still continues his success at the Brookfield (Queens Co.) minc.
64S oz. in threc months is a very good tecord.

The Mining Society of Nova Scotia have taken a large room under the Queen
Hotel, 107 Hollis Street.  The rovm has Leen prettily fitted up and members appre-
ciate the change.

Mr. A. A. Hayward has taken up 150 areas adjoining the Golden Lode mine in
South Uniacke.

The Halifax Herald of Aug. 220d is responsible for the following :~*¢ From a
correspondent in Port Morien the Zrades fournal 1eceived a short account of a fatal
accident which occurred on the Dominion Coal Co.’s railway at that place Jast Tues-
day. Mr. Evans, the superintendent of the mine, was in the habit, so it is stated, of
running the locomotive occasionally. On Tuesday, while handling the locomotive,
something went wrong, and in some way Hector McLean, the brakeman, was killed.
An inquest was held and the jury returned a verdict of manslaughter, and, as a conse-
quence the superintendent was sent 1o jail.”

It is proposed to organize a company to start a2 mill for the purpose of grinding
the gypsum at Gay's River,

A suit for a large sum of money, nearly $700,000, has just been started in the
Supreme Counl by the American Trust and Loan Co. against the Eastern Develop-
ment Co., who own the Coxheath copper mine near Sydney, C.B.

The Safety of the Miner's Calling.—'rhe disastous cffects of occasional coll-
iery explosions is apt to lead to the belief that the miner’s calling is more dangerous
than any other occupation. Official statistics, however, clearly prove the ertor of
this assumption. On turning to the collieries, which are usually regarded as the most
dangerous mines, it will be found that the amelioration of the lot of the collier in
recent years, owing 1o the lessening of the number of accidents, 1s most gratifying. In
the 10 years from 1833 to 1842 the average number of lives lost by accidents amounted
10 4.1 per thousand colliers employed.  In 1833 to 1862 this propuriivn sank to 3.4,
in 1863 to 1872 to 2.0, and in 1583 10 1892 to 1.8, whilst in 1893 10 1894 the propor-
tion did not exceed 0.9 per thousand.  In other words, since 1833 fatal accidents have
decreased 75 per cent.  In metal mines the mortality from accidents has remained
nearly stationary, anc amounts to 1.3 per thousand. Thus the collierics with their fire-
damp and other noxious gases, their dust expiosicas, and their mine fires, present
greater safety than metal mines. This apparnet anomaly is explaned by the fact that
in the small metal mines improvements are more slowly introduced and carclessness is
more prevalent than in the larger well-managed collieries where there 1s constant su-
pervision day and night.

It is stll moie remarkahle to find that coal mining is less dangerous than many
other avocations. The German official statistics show that the milling trade 15 just
as dangerous as coal mining, for the lives lost by accidents averaged 0.9 per thousand
millers employed. On railways and in breweries the deaths average 1.3 pes thousand,
while carters and warchouse men have a still higher average—1.5 per thousand.
Coachmen arc subjected to greater dangess, the accidental deaths being 2.0 per thou-
sand whilst with men engaged on rtiver barges the average is 2.1, and in sea-going
vessels 2.2 per thousand.  These figures, it must be noted, do not include fishermen,
whose work is the most dangerous of all. The English staustics for 1883 to 1892
show that the deaths of sailors caused by accidents on <tcamers were 4.8 per thousand,
and those of marincts and fishermen were 7.7 per thousand.  Thus the collier work-
ing underground is cight tinies safer than his fellow worker on the sea.

Coal mining is a calling that brings little sickness in s train.  Dr. Ogle, the
cminent authority on mortality statistics, brings forwatd evidence to show that, if acci-
dents are excluded, the mortality of coal miners only slightly exceeds that of the most
healthy class of men, the agrictliural laborers. Taking the yeats of age between
twenty-five and forty-five, he gives the following comparative figutes as the mean
annual death rates per thousand living :—All males, 10.16 3 coal miners, 7.64; iron-
stone miness, 8.035 3 tin miners, 14.77 ; butchers, 12.16 ; plumbers and painters, 11.07 2
tailars, 10.73 3 shoenakers, 9.31 5 and agriculiural laborers, 7.13.

As would natunlly be expected, breathing bad air or warking in constrained
positions arc frequent causes of diseasc amohg miners, and Dr. Snell contends
that the disc:m::;l1 the eyes known as aystagmus is prevalent among colliers who
have 1o work lying on their sides. It is curious to note that as tegaids tendency to
insanity, miners favorably contrast with persons engaged in other callings. The re-
cently published report of the commissinners on lunacy, show that for every 10,000
miners given by the census the annual average nf admissions to asylums in 1889-93,
did not eaceed 4.4.  In the casc of costcrmongers and peddiars, who head the list, it
amounted to 20.1; flanncl merchants and cotton warchousemen come second, the pro-
portion being 18.2: then follow phyicians and surgeons with 15.8: chemists and
druggists with 14.3; lawyers with 13.5 and architezts, surveyors and builders with 5.93
whilst in the case of navvies and railway laborers the proportion sinks to 3.5.  These
figures are very curious, and the position occupied by miners on the list is most re-
matkable. The siatistics are certainly cncouraging, for they show that the coal min.
cr’s calling is a healthy onc physically and mentally. —Colfiery Guardian,

Silver Smelting in British Columbia. —By the decision of the Consolidated
Kansas City Smelting and Refining Company to put in a large smclting plant at Na-
kusp, West Kootenay, the smelting industry may be considered as soon to be put upon
a satisfactory basis in British Columbia.  The Company referred to is once of the most
important in the United States; and would not have decided upon taking such a step
unless is was perfectly satisfied that the position of things fully justified it. The in-
ducement offered by the Dominion Governament in the shape of 2 bonus on every ton
of ore smclted in the Province, has vndoubtedly had a beneficial influcace in the matter.
It is also a proof that the Company is zatisfied both as to the supply of dry ores, ob-
tainable in the district, being ample for its requirements, and also that it can find a
market for the lead produced at prices that will be remurnerative,

The smclter at Pilot Bay appears 1o be overcoming the difficulty which was first
encountered of getting a sufficient supply of dry ores and, thereforc, that may be con-
sidered as an enterpuse firmly catablished,  With the _third smelter which the Hall
Mines Company bas decided to crect at Nelson, principally for the treatment of the
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ore from the Silver King mine, there will be three smelting works in operation in
West Kootenay, and we may, therefore, now consider that the smelting industry will,
in a short time, be 2 most important factor in the development of the wealth of one
of the most important mineral sections of this Province.—Statistic News Advertiser.

Mineral Shipments from Trail Creek, B.C.—From statistics furnished by
the local Customs officials the following is the estimated amount and value of the ship-
ments of gold, silver and copper ores shipped from the Trail Creek district for the
fiscal year ending June 3oth, 1895. Although for twelve months, yet almost the whole
of the shipments have been made during the last five months :

Gold .. . 20,510 ounces $4oo,zbo.oo
Silver. .... e 29,804 ¢ 21,802.30
Copper ...... e 925,693 pounds 46,372.65

Total value........... ... $468,374.95

A New Coal Calorimeter.—In a paper presented to the American Society of
Mechanical Engineers at Detroit recently, Mr. R. C. Carpenter describes an instru-
ment for determining the heating value of coals. In principle it isa large thermometer,
the combustion taking place in the bulb and the heat being absorbed by the liquid in
the bulb, the heat causing the liquid to rise in a glass tube extending upward outside.
The fuel is placed in a dish in the bottom of the combustion chamber, and is fired by
.an electric current through a platinum wire, and oxygen is supplied through a tube.
The discharge gases pass through a long coil of copper pipe.

The Down-Draught Furnace for Steam Boilers.—At the meeting of the
American Society of Mechanical Engineers, Mr. W. H. Bryan, St. Louis, described
the down-draught boiler furnace invented by M. C. Hawley, of St. Louis, which is
said to have done more than any other mechanical device towards the solution of the
smoke problem. In this furnace the fire burns downward, instead of upward, the
coals being sustained upon grates which are water tubes connecteC with the water
circulation of the boiler. The air enters the furnace above the fire, and passes down
through it. Some of the coals drop down through the grate, and are burned upon a
grate below with an upward draught, the gases from both the fires passing onward
together to impart their heat to the boiler. It is said that 9o per cent. of the furnace
work is usually done by the upper fire with the down draught.

Welding Nickel Steel.—H. P. McIntosh, the secretary of the Canadian Cop-
per Company of Cleveland, has this to_say regarding some trials the company has
made recently in welding nickel steel : In each trial two pieces, each one inch square
by six inches, were welded together with a lap weld, with the following results :—No.
1.—Samples containing nickel 2.05 per cent. and carbon 0.22 per cent. cut like soft
steel, welded perfectly, with no sign of weld showing ; hent twice at right angles at the
weld when hot, weld did not open nor was any crack noted ; bent at right angles
when cold, failed to show any crack at weld. No. 2.—Samples containing nickel
3.25 per cent. and carbon 0.16 per cent. worked exactly like No. 1, same tests, no
.crack seen ; welded perfectly. No. 3.—Samples containing nickel 3.40 per cent. and
carbon 0.31 per cent. cut a trifle harder, also hammered like a harder steel, welded
perfectly, bent hot and cold like No. 1, showed no crack, weld cannot be seen. No.
4.—Samples containing nickel 2.62 per cent. and carbon 0.19 per cent. worked ex-
actly like Nos. I and 2, same tests did not show any weakness at weld. No. §5.—
Samples containing nickel 3.20 per cent. and carbon 0.54 per cent. worked a little
harder, bat gave perfect, solid weld ; no cracks on bending hot and cold. No. 6.—
Samples containing nickel 3.10 per cent. and carbon 0.96 per cent. worked harder,
i.e., like a tool steel, welded perfectly, no cracks on bending hot and cold. No. 7.—
Samples conlaininﬁ nickel 4.95 per cent. and carbon o.§1 per cent. worked like No.
5, not so hard as No. 6, perfect weld, no cracks on bending. In general, the percent-
age of nickel does not affect the welding power at all. The steel must be treated like
any other steel, using more care With the higher carbon.

The Great Water Wheels at Niagara.—The three wheels now set and
-completed for the Niagara Falls Power Company were designed by Faesch apd Pic-
card, of Geneva, Switzerland, and were built under contract with the I. P. Morris
Company, of Philadelphia. They consist of two Fourneyron turbines, oné being set
inverted and vertically over the other, so as to neutralize weight on the step or bear-
ing. Each of these twin wheels is, moreover, made three stories high or deep, and
the speed gate consists of a cylindrical rim, moving up and down on the outside of
each wheel. To further neutralize weight on the upper bearing of the shaft, the water
from the supply tube is allowed to pass through the disc of the upper guide wheels,
and to act vertically upward upon the disc of the upper turbine wheel. The disc of
the lower guide wheel is, on the other hand, solid, and the weight of water upon it is
supported by three inclined rods passing through it and the wheel casing. These
wheels will discharge 430 cubic feet per second, and, acting under 136 ft. of fall from
the surface of the upper water to the centre between the upper and lower wheels, will
make 250 revolutions per minute ; at 75 per cent. efficiency they will give 5,000-horse
power.  The turbine wheels are made of bronze, the rim and buckets forming a single
casting. The shaft is a steel tube 38 in. diameter, except at points where it passes
the journal bearings or guides, at which it is 11 in. in diameter and solid. A heavy
flywheel was originally designed to be mounted on this shaft, to enable the governor
the better to control the speed of the wheel, but has been replaced by the revolving
field of the dynamo.—Cassier’s Magasine.

Limitation of Explosives. —Mr. Frank Clowes, Professor of Chemistry in the
University College, Nottingham, read, before a recent meeeting of the Institution of
Mining Engineers, an interesting paper on  The limtiing explosive mixtures of
various combustable gases with air,” and gave as the conclusions of his experiments
—1. When mixed with atmospheric air at ordinary atmospheric pressures different
combustible gases show different limiting explosive proportions. 2. The range
between the lower and upper explosive mixtures is least in the case of methaiie or fire-
damp. The range is widest in the case of hydrogen, but carbonic oxide shows an
almost equally wide range. The limits in the case of water gas are widely separated ;
with coal gas the range of explosibility is less. 3. The tendency to explode is greater
when the mixture is fired from below than when it is fired from above. Ience the
lower-limit mixture contains less gas, and the upper-limit contains more gas,
when the mixture is fired below than when it is fired above. 4. Since the
risk of explosion occurring when a gas is mixed in unknown proportion with air
is diminished as the limits of explosibility approach one another, the gases
which were employed in these experiments may be placed in the following order
of increasing danger :—Marsh gas, ethylene, coal gas, water gas, carbonic oxide,

hydrogen. 5. In every case the danger of an explosion resulting from a naked flame
being brought into contact with a mixture of unknown composition is greatest when
the flame is applied to the bottom of the mixture than when it is applied to the top.
This paper was followed by another from Mr. Clowes, on * The change of Com-
position Produced in Air by Flames and by Respiration. ”  As the result of experi-
ments, he stated that the proportion of oxygen left in the residual air corresponded
to that contained in the artificially produced athmosphere which had previously been
found to extinguish each flame. Further, that the composition of the extinctive atmo-
spheres left by the common wick-fed flames was very similar, and closely corresponded
with the composition of expired air. A coal-gas flame, however, was able to reduce
the proportion of oxygen in the air to a considerably greater extent than ordinary,

_wick-fed flames; while the hydrogen flame diminished the oxygen in the air to about

one-third the amount left by these flames, and to one-half that left by the coal-gas
flame. The combustion of fire-damp (marsh gas) produced an effect on the com-
position of the air which was very similar to that of the wick-fed flames.  The resuits
obtained by Dr. Haldane on the respirability of atmospheres of various composition
prove that the air in which the wick-fed flames or the flames of fire-damp had burnt
until they became extinguished was respirable not only with safety, but even without
inconvenience. This was also trae of air which has been once breathed, and which
extinguishes ordinary wick-fed flames. Dr. Haldane further maintains that no perma-
nent injury to health would result from breathing such atomspheres for some time. It
follows that the extinction of the flame of a candle or a safety-lamp in air did not
prove such air to be unfit for respiration, and that accorded with the experience of
many practical miners.

COPPER ORE!!!
Wanted at Good Shipping Points

Write with copy of analysis and state what
quantities you can deliver this season.

ALFRED BOYD,
WELLINGTON ST. EAST, TORONTO

J. H. CHEWETT, B.A.Sc.

Mon. Graduate in Applied Science Toronto University,
Assoc. Mem. Can. 8oc. C.E.

MINING ENGINEER.

Reports. on Mineral Lands, Treatment ot Ores, Metallurgieal Processes, nnd
Makes Assays and Analyses.

83 YORK STREET, ROSSIN BLOCK, TORONTO.

THE JAMES MOBRISON BRASS MFG. GO.

(LIMXTIED).
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Engineers’, Steamfitters’ Brass Goods and all descriptions

of Brass and Copper Work.

—DEALERS IN—

WROUGHT AND CAST IRON PIPE AND FITTINGS,

ENGINEERS’ AND FITTERS' TOOLS, &c.
89-97 Adelaide St. West, - TORONTO, ONT.
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. W. JOHNS’
ASBE STOS

FOR ALL HEATED SURFACES.

Sectional Coverings

Steam Packings, Round, Square, Sheet—Asbestos, Fire-Proof
- Cements, Fabrics, Tubes, Blocks, Bte.

H. W. JOHNS MANUFACTURING CO.

87 Maiden Lane, N.Y.

JERSEY CITY,
BOSTON,

NEW YORK,
PHILADELPHIA,

CHICAQGO,
LONDON.

JOHN B. HOBSON,
Mining Engineer and Metallurgist.

L. F. WARNER, Jr.
Hydraulic and Mining Engineer.

HOBSON & WARNER
MINING ENCINEERS

Quesnelle Forks, - - - British Columbia.

The Equipment and Opening of Deep Gravel Drift, Hydraulic and Gold
Quartz Mines a specialty.

Agents for the Joshua Hendy Machine Works, Hydraulic and
Mining Machinery, and the Well’s Lights, for use in Hydraulic Mines.

REPRESENTED AT VANCOUVER BY

J. M. BROWNING

Corner Graniile and George Streets, vancouver, British Columbia.

- J. BURLEY SMITH,

CIVIL & MINING BENGINEER.
(30 Years' Experience.)
Undertakes the
Prospecting of Mines and
Mineral Lands . .

GLENALMOND,
Buckingham, Que.

Diamond Drill Borings made by Contract for all Minerals (Earthy and
Metalliferous), Artesian Wells and Oil Springs, also Deep
Soundings for Harbours, Rivers, Canals,

Tunnels & Bridge Foundations.

QUARRY SITES AND CLAY FIELDS TESTED

Plans and Sections made Showing Result of Borings—Gold Drifts Tested to
Ledge by the New Pneumatic and Hydraulic Tube System and the
VYield Ascertained—FIlumes, Ditches, Monitors and Placer
Mining Plant Generally Designed and Constructed.

PROPERTIES EXAMINED and REPORTED ON and ASSAYS MADE.

THE BABCOCK & WILCOX

WATER TUBE

STEAM.
BOILERS

OVER 1,500,000

now running, and of all that have been

Horse-Power of

these Boilers are

built, less than Two per cent. have

been thrown out of service from any

and every cause.

Sales in 1892jtalone amounted to 162,300
Horse-power.

Recent sales in Canada exceed 7,000
Horse-power.

HEAD OFFICE: 4156 BOARD OF TRADE BUILDING, MONTREAL.

WM. T. BONNER, - -

GENERAL AGENT FOR CANADA.

SEOPS AT BELLEVILLE, ONTARIO.
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ABOVE ALL COMPETITORS.‘

COAL IS MONELY, WHY NOT SAVE IT BY USING THE

T. dJ. C. INJECTOR

THE MOST ECONOMICAL BOILER FEEDER IN THE WORLD.

Absolutely Automatic. Easily Attached.

2 PER CENT. saved in coal over any other make.
0 Applicable to all kinds of Boilers.

NOT EXPENSIVE.

Will outwear any other make and is simple in construction.

It is easy to operate, and is the most powerful feeder in the world.

The J. T. C. Injector is the best because you cannot possibly go wrong with it.

With high or low steam the result is equally satisfactory.

It combines the utmost simplicity with perfect efficiency, and any boy can operate it.

PRICE LIST.

No. Price. Horse Power.
T e e e /2 J 4to 8
(. RN ¥ 2.+ JS 8 to 16
D 4 I0 50..ooviiiiis citinaenniinnns 16 to 40
A I8 00. .ottt iaiiiae e tieeianiaereaans 40 to 72
25 B 72 to 120
K L 3000, ... ittt teieiieiee e 120 to 220
L P 45 00. ... i it 220 to 300

Hamilton Brass Manufactueing Co. Ltd.
HAMILTON, ONTARIO.

SPECIAL CHAINS FOR

ELEVATING AND CONVEYING MACHINERY

FOR HANDLING MATERIAL OF ALL KINDS

= : STANDARD STEEL CHAINS AND SEVERAL
18 YEARS' i

IN LINK-BELTINC.

WE CARRY IN $TOCK over 20 TONS.

POWER TRANSMISSION MACHINERY.

BELTING, CABLE, ROPE OR LINK-BELTING.

CABLE CONVEYORS FOR LLONG-DISTANCE OONVEYING,
8TEEL SCREENS, MOCULLY ROCK CRUSHERS, STEEL
PULLEYS, GRIP PULLEYS, S8HAFTING UP TO 28 FEET LONG.

8end for New Link-Beit Catalogue—just out of press.

WATEROUS, BRANTFORD, CANADA.
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SCHOOL OF MINING,

KINGSTON, ONTAXARIO.

The followini Courses are Offered

1. Three Years’ Courses for a Diploma in

(A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

2. Four Years’ Courses for a Degree in

(A) Mining Engineering (M.E.)
(B) Chemistry and Mineralogy (B. Sc.)
(C) Mineralogy and Geology (B. Sc.)

8. Post-Graduate Courses Jor the Degree of

Doctor of Science (D. Sc.)

For further information see the calendar of Queen’s University
for 1894-95, p. 117.

4. Prospector’s Course.

The School offers to Mine Foremen, Assayers, Prospectors and .
Mining Men generally, Special Courses of Instruction beginning '
January 8th, 1896, and continuing eight weeks.

b. Extramural Classes for Prospectors and Mining Men.

Lecturers will be sent to Mining Centres to conduct Classes in
Elementary Chemistry, Mineralogy and Geology as applied to
the discovery and winning of valuable minerals.

The School is provided with well equipped Laboratories for the study of Chemical
Analysis, Assaying, Blowpiping, Mineralogy, Petrography and Drawing. In the Mining Labor-
atory recently built the operations of Crushing, Amalgamating, Concentrating, etc.,, can be
studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.



PROVINCE OF NOVA SCOTIA.
Leases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

— AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1302, 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 sreas of 150 by 250 feet, any number of which up to one

hundred can be included in one License, provided that the length of the block does

not exceed twice its width. 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 area contained in the lease it becomes non-forfeitable if the
labur 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 1. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week-
and twenty-four hours for every 1§ miles from Halifax in which to make application a%
the Department for his ground.

MINES OTHER THAN

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
minerals other than Gold and Silver, out of which areas can be selected for mining
under lease.  These leases are for four renewable terms of twenty years each. The
cost for the first year is fifty dollars, and an annual rental of thirty dollars secures
each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department for a
nominal 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
first lien on the plant and fixtures of the mine. '

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotis-
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.
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DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCHANTS.

OrricE: New York Life Building, ~ MONTREAL, QuE.

CANADA IRON FURNACE COMPANY, Limited,

————MANUFACTURERS OF

CHARCOAL P G ITROIN

(From the Famous Ores of the Three Rivers District.)

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.

MONTREAL CAR WHEEL @@MPMY

RAILROAD CAR WHEELS
STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

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

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, MGCALL PIPE FOUN DRY CO Litd.

WORKS: LACHINHE QO EBEO

OFFICES: NEW YORK LIFE BUILDING MONTREAL.

LUDLOW HYDRANTS VALVES. &c., ALWAYS ON HAND
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THE DOMINION WIRE ROPE COMPANY, Lro.

———MONTREAL=———

Manufacturexrs of ‘L.ANG S FPATENT WIREBE ROXIE.
FOR

TRANSMISSION AND COLLIERY PURPOSES.

SOLE CANADIAN AGENTS for the gua WHEN NEW SOLE CANADIAN AGENTS for the

JEFFREY

S CELEBRATED
STEEL GABLE GONVEYORS
—_ ——— wwe BLEICHERT”
Handling Coal, Ores, Minerals,
Refuse, Etc. TRAMWAYS.
Also Ropes for Holstmg, Mining, Elevators, Ship’s nggmg and Guys, Etc., Etc.  Send for Catalogue and Estimates to P.O. Box 2274
ROBB-ARMSTRONG

AUTOMATIC ENGINES

SIMPLE, TANDEM and GROSS-COMPOUND.

Combining the best features of the leading American
High Speed Engines with several improvements.

ROBB ENGINEERING COMPANY, LID. b S AMHERST, NOVA SCOTIA.
Dominion Coal Company, Limited.

Owners of - the Victoria, International, Caledonia Reserve, Gowrie, Little
Glace Bay, Bridgeport and Gardner Collieries.

~————QOFFERS FOR SALE——

STRAM, GAS and DOMESTIC GOALS of HIGHEST QUALITY

Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

It is also prepared to enter into Contracts with Consumers covering a term of

years. Its facilities for supplying Bunker.Coals with promptness is unequalled.

—»—APPLICATION FOR PRICES, ETC TOIBE MADE TO-——-—

J S, MCLENNAN Treasurer, 95 Milk St., BOSTON, MaAss,

DAVID McKEEN, Resident Manager, =~ M. R. MORROW,
Glace Bay, Cape Breton. 50 Bedford Row, Halifax,
KINGMAN BROWN & CO., Custom House Square, Montreal.
HARVEY & OUTERBRIDGE, Produce Exchange Building, New York, Sole Agents for New York and for Export.




