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CANADIAN RAND DRILL C0. Shererooxe, Que.

Mining, Tunneling & Roek-Working Machinery

STRAIGHT LINE COMPRESSORS.

n, DUPLEX, COMPOGND & CONDENSING COMPRESSORS

With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENCKES MAGHINE GO., Sole Agents, %

SO RE‘, MONTREAL. HALIFAX IIUTEL, HALIFAX, 6'32 CORDOVA &

16 VICTORIA

ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUFACTURED BY

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

ofrice 6/& 63 FRONT ST WEST TORONTO. FACTORIES AT PARKDALE.
 Steam & Air Hose, Rubber Bumpers and Sprin gs Fire Hose, Pulley Covering. Rubber Clothing & Boots.

INGERSOLL ROCK DRILL CO

'ROCK DRILLS meseons
MINES & QUARRIES
.STRAIGHT LINE, DUPLEX & COMPOUND

AIR COMPRESSORS,

Stone Ghannellmg Machines, Coal Mining Machines, and Gomplete Plants of
Mining Tunnelling and Quarrying Machinery. . .

164: ST TAMES STBEET MO:L\T'I'RE.A_L

K )

56 LserTy S: FRISBEE LUCOP MILLS e York. |

AKERS Of WE.Tor DRY PULVERISERS GRINDING ToANY DEGREE of FINENESS

GRANULATION a5 decir-ed (S{SFFJIBLBfor{GOLD.SILVER  COPPER or OTHER ORES

GRAPHITE .MICA.CEMENTS. PHOSPHZTES 8<

j (orresPoDdence invited.



THE CANADIAN MINING AND MECHANICAL REVIEW.

80,000 IN USE

LIFE and PROPERTY are s v o

CHEAP . . .

EN DRNGERED BOILER APPLIANCES.

... THE PENBERTH SPECIALTIES

Are SAFE; because . . .
. WELL MADE and
THOROUGHLY TESTED

2 | | |
‘ VALVE DRIP WATER GAGE
I Y SAFETY CRANK PIN OILER
._ AUTOMATIC INJECTOR, Ete.
swowee PENBERTHY INJECTOR GO
. \ |

Branch Factory af Windsor, Ontario. DETROIT, MICHIGAN.

THE GASSEL COLD EXTRACTINC GO LTD.

OF GLASGOW.

Tue MACARTHUR-FORREST PROCESS (CYANIDE)

W\‘ INE OWNERS and others, having Gold Ores and Tailings hitherto untreatable
h\ ata profit, should send v\mplcs, prepaid, for experimental purposes, to the
Cempany’s Agent, W. PELLEW-HARVEY, F.C.S., when Cost of Treatment,
Amouit Extracied, and other particulars will lm sent.

We want to contract for the purchase of Tailings, in parcels of 10,000 tons and
upwards, or will treat on commission.

Aopress: EXPERIMENTAL WORKS,

Pender Street, ‘ Vaacouver, B.C.

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

.. THE WEBSTER.. .

VAGUUM 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 1o h. p. to 400 h p. inclusive, m
stock for prompt shipment.

THERATOHLTY! I:Z.i".:.'ii’.f.??:: ' <% SEND FOR ILLUSTRATED CATALOGUE.“&J

BORME, MACHINE,
FOR ROCK. § “BIND"& COAL.

e -sonve e T o R © WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

MANUFACTURED BY

oo — | DARLING BROTHERS-
THE HARDY PATENT PICK GO 1ted “RELIANCE WORKS,” MONTREAL.

SHEFFIELD, ENGLAND!




THE CANADIAN MINING AND MECHANICAL REVIEW

NOVA SGOTIA STEEL GOMPANY, LIMITED
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MININ(} PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 34" to 3" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 56’ to 5" true to &, 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® USE.

Call or Write us for Prices. HATIFAX A IN.S.
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ii THE CANADIAN MINING AND MECHANICAL REVIEW,

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. Successors to DIAMOND PROSPECTING (0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N” Drill—
MANUFACTURERS AND DEALERS IN
e ity— ft. de
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and Capacity—3,000 ft. depth.
Removes 1, inches solid core. other Quarrying Machinery. Removes 1} inches solid core.

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

ELECTRIC BLASTING

VIOTOR ELFECTRIC PLATINUM ¥FUSEHS.

Superior to all othcrs 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.

“PULIL-UF” BLASTING MAOCEINIE.

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

VIOTOR BLASTING MACOECXNXI

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

Manufactured only by JAMES MACBETH & CO.,

128 MAIDEN LANE, NEW YORK CITY.

SEND FOR CATALOGUE.

EEANMILTON FPOWDhER CO.

Manufacturers of Sporting, Military and Elasting

GUNPOWDER, DUALIN, DYNAMITE ad ECLIPSE

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

OF‘FICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

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

| REFFREY
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)\ " Roller Chains, Steel Drag,
Steel Cable and Special Chains

—FOR——

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

REDDAWAY*S PATENT

MACHINERY in Mines, Saw Mills, Paper and Pulp Mills, eto.
FOR HANDLING MATERIAL OF ALL KINDS ' . N
POWER TRANSMISSION | '
" MACHINERY. | CHEAPER, LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER,

P ey

Giew,| 'W. A. FLEMING, 2

veying. o

JEFFREY.MFG. O, 163 ¥sshington st 57 St. Francois Xavier St,, MONTREAL. - Victoria Chambers, OTTAWA.
ulumbus, Ohlo. i Ganiore . :
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CANADIAN GENERAL ELECTRIC COMPANY Lid

. » . PIONEER MANUFACTURERS IN GANADA OF . . .

ELECTRIC MINING APPARATUS.

Motors
Rotary Drills

Prospecting Drills |
Grushers

Percussion Drills
Tramways Coal Cutters
Rope Haulage Locomotives

j
BLECTRIC 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 Xlectric Cables

WhenYWater Power is available we can furnish apparatus to Generate and Transmit Electrie
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 Office: 63-71 Front Street West, Toronto. Ont.

FACOTORIES: PETERBOROUGH ONTARIO.
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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, QUZHE.

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

WRITE FOR OUR PRICES.

SIMPLE IN . .

JEFFREY STEEL CABLE GONVEYORS, SoNstautrio

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

Also Manufacture

CHAIN
ELEVATORS

AND

CONVEYORS

SEND FOR CATATOGU=R

The JEFFREY MFG. COMPANY, Columbus, 0.

Also, 183 WASHINGTON STREET, NEW YORK.

Chemical ano Assay Apparatus

AGENTS FOR THE DOMINION FOR THE

MORCAN CRUCIBLE CO. BATTERSEA, ENGC.

AND FOR THE

ANALYTIC L and ASSAY BALANGES and WEIGHTS

oF 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 and Rhenisﬂ Filter Paper.

LYMAN, SONS & COMPANTY,

380, 382, 384, and 386 St. 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 Minerals in Box............0.0 ... .$ 100
2 30 Canadian Minerals in Box, larger .............. 2 50
3 30 Apatite and Associated Minerals in Box........, 1 00
4 30 Apatite and Associated Minerals in Box, larger .. 2 350
5 30 Canadian Minerals in Box. . ........oooiual ... 2 50
6 60 do do do ... iiiiiiiieiian.. 3 00
7 60 do do do larger............... 5 50
8 100 Canadian Minerals in Box. .................... 7 00
9 100 do do do larger. ............ 12 00
10 100 Canadian Minerals in Cabinet...... ... ....... 25 00
11 120 do do do do  larger...... 50 00

12 210 Canadian Minerals, including Foreign Minerals,
in Cabinet...... ........ . 100 00
13 30 Ores (Canadian)in Box ... .................... 1 50
14 60 Ores (Canadian) and Foreign) in Box........... 5 00
15 60 Economic Minerals (Canadian) in Box . ..... . 4 0o
16 100 Economic Minerals ( Zanad’n and Foreign) in Box 10 00
17 30 Precious and Ornamental Stones (Canadian) do 3 50

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

19 30 Cut Precious and Ornamental Stones (Canadian)
inBox,$10to. .. ... 50 0O

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.

1

CANADIAN MINING REVIEW

OTTAWA, ONTARIO.




THE CANADIAN MINING AND MECHANICAL REVIEW,

MINING LAWS OF ONTARIO.

ANV person may explore Crown lands for minerals.
Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations ay Le acquired in fee or under leasehold.

Price of locations north of French River, $2 to $3 per
ac:e, and south of it, $2 to $1.50, according to distance
from railway.

Rent ot locations first year 6oc. to $1 per acre, and
subsequent years 15¢. to 25¢. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

Royalty on ores specined 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 filteen years in the case of an original
discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitied
to stake out a second claim.

Crown Lands sold under provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Aci, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUE,

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

Obtaining Covernment Drill to Explore Mines
or Mineral Lands.

Owners or lessees of mines or mineral lands
in Ontario may procure the use of a Government
Diamond Drill, subject to the provisions of the
Rules and Regulations relating thereto, upon
giving a bond for payment to the Treasurer of
the Province, of costs and charges for (1) freight
to location, (2) working expenses of drill, includ-
ing labor, fuel and water, (3) loss or breakage of

, bits, core lifters and core shells, (4) wear or loss
of diamonds, (5) other repairs of breakages and

wear and tear of machinery at a rate per month.

to be estimated, and (6) an additional charge of
$50 per month after the mine or land has been
shown, through use of the drill, to be a valuable
mineral property.

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

_accounts payable fnonthly.

£ Ror Rules and Régulations 7 exfenso govern-
ing the use by companies and mine owners of
Diamond Dirills, or other information referring
.to their employment, application may be made
to ArcHIBALD BLUE, Director of the Bureau of
Mines, Toronto. ’

. A. S. HARDY,

Commissioner of Crown Lands.
 Toronta, October 17,71894. a

FRASER & CHALMERS
Chicago, lll., 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, Riedler 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, Sectiona! 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. Salt Lake City, Utah

BUTTCRFICLD & CO.

ROCX ISTAND, P.Q.

e a8
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AND DIES AND KINDRED TOOLS.

Write for our Catalogue.

CANADIAN GEMS, PRECIOUS STONES
— aw COLELOTIONS Shaas

COMPLETE CABINETS FROM $1.00 UP TO $10.00-

Canadian Dining Review

OTTAWA, ONTARIO.



vi THE CANADIAN MINING AND MECHANICAL REVIEW.

If you want

- BAGS

FOR PACKING

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

€very Quality and size In stock.
Specially strong sewing for heavy materials.
Lowest prices compatible with good work.

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

THE CANADA JUTE COMPANT (Ltd.)

17, 19 % 21 ST. MARTIN STREET,

MONTREAL.

The McCully|—
Rock and Ore Grusher....

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.

BLBACH

SMELTING & REFINING
COMPANY,

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

Newark, New Jersey.

Smelters and Refiners of
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.

fuena Fs Sampling Works:
Agency, SABINAS COAHULLA,

STAMPS !

PRITCHARD & ANDREWS,
173 & 176 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 ATLANTIG RAILWAY.

THE SHORT FAVORITE ROUTE

BETWLEN

Ottawa an;d_ Montreal

N
6 TRAINS DAILYFG

EXCEPT SUNDAY.

"R

PULLMAN BUFFET PARLOR OCARS.

(Close Connections at MONTRBAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON
And all NEW ENGLAND POINTS.
Baggage checked to all pol"‘x:lu' and passed by customs in tnl.i_'it‘.“.

For tickets time tables and infor

> n , apply to
agent of this company or connecting lines,
£ J. CHAMBERLIN ©C. 4. SMITNH,
General Ma : B Passenger Agt



THE CANADIAN MINING

AND MECHANICAL REVIEW,

vii

John E. Hardman, S.B.

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

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

ipttinenilitl ittt witbutls.

T0 USERIS OF THE DIAMOND DRILL.

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

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

MoeRae & Co.,
OTTAWA.
|||II|‘I||I|||| mq‘llﬂlll g
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J. T. BONALD,
Assayer and Mining Geologist,

156 £t. James Street, Montrecal.

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

‘ SPECIALISTS v MICA,

MINERS AGENTS,

RICHARD BAKER SON & CO.

19 St. Duustan’s Hill, LONDON, ENG.

R. C. CAMPBELL-JOHNSTON

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

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

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

T. D. LEDYARD,
DEALER IN MINES, &c.

57 COLBORNE STREET, TORONTO.

Sppecialtieos:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBESTOS.

F. CIRKETL,
MINING : ENGINEER,

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

Reports on Mica Deposits, Ashestos, Phosphate

78 QUEEN STREET,

OTX.A W A..

E. E. BURLINCAME’S

0 LABORATORY
lished in Colorado, 1866. Samples by mail or
exg:é::’ v:ﬂ? re?:elve prom'pt and careful attention.

Gold & Silver Bullion Befned, Melted sl s
Address, 1736 & 1738 Lawrence St., Denver, Oclo.

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 DE Q. SeEwkLL, 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. CamMPBELL-JOHNSTON, (of Swansea, India and the
States), Metallurgist, Mining Engineer, Vancouver, B.C.

Crabb’s Patent Clip

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,

9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Publie Ore Sampling and Storage Works

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

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

FRANGIS WYATT, Pu.D.

Consulting, Analytical and Technical Chemist

12 OLD SLIP, NEW YORK.

(Near Hanover Square.)

VANDUZEN *%=* PUME
THE BEST 1N THE WORLD.
Pumps Any Kind of Liguid.
?!'.y! l: Order, nv;r cluwr
Teexes. ""’“E VAPAR o

10 o
200 to 12000 Gallons per Hour.
Cost 87 to $'15 each. Address

GARTH & CO,,
536%0 542 Craig8t. MONTREAL

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist.
18 Broadway,.Naw York City.

Cable Address: - - - ¢ Kramolena.”

Mjpes 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 :
15 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.

27 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,

MONTREBAIL, OAXN.

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

MICHIGAN MINING SCHOOL.

A State School of Mining Engineering, located in the heart of the-
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine éurveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and Field.
Geology, etc. Has Summer Schools in Surveying, Shop-practice
and Field Geology. Laboratories, Shops and gtamp NYill well
equipped. Tuition free. For Catalogues apply to the Director
l-(lloughton, Mich.

ROBIN & SADLER

MANUFACTURERS OF

5.&

P
- . TORONTO
251882520 NOTRE DAME 97129 BAY ST,

MONTREAL

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

Mining, t‘nalyticai & Assay Work undertaken

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

ASSAY AND VINING 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. .

INGOT AND CAKE COPPFPER.
President, ROBERT M. THOMPSON, -

, " Treasurer Q. A. LAND.
Office 37 to 39 Wall Street, New York.
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H. H.FULLER§ CO. 2Tz 2w

| HOISTING
41-45 UPPER WATER STREET, HALIFAX, N.S. ENCINES. ’
WHOLESALE AND RETAIL DEALERS IN ENGT.NES
BUILDERS, BLACKSHITHS' and GENERAL HARDWARE. Moos
MINING 40 MINE suppLES = Inclines.

Horse-Power Hoisters,
Stone Derrick Iron,
SOLE AGENTS‘FOR NOVA SCOTIA FOR Centrifugal Pumps,

BOSTON BELTING COS RUBBER GO0DS,
REEVES WO00D SPLIT PULLEYS.

CORRESPONDENCE SOLICITED,.
. DG PENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

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

OTTA WA POWDER CO, LIMITED.

ESTABLISHED 1891.

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

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.

ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

pRﬁ ULIC

d ACHl C@/

\_STOCK SIZES ALWAYS ON HAND

DRAWINGS AND ESTIMATES
PROMPTLY FURNISHED . .

wve NORTHEY CO. .. TORONTO. ONTARlo.
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B. T. A. BELL, Editor.

Published Monthly.
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British Columbia Mining.

This month the ReviEW sends to British Columbia a special corre-
spondent to write up the important mineral developments now taking
place in the Cariboo, Trail Creek, Slocan and other mining districts of
that province. Our correspondent is an eminent English mining engi-
neer, with a wide expericnce in the production of the prectous metals-
and his contributions to these pages, copiously illustrated, will doubtless
be of value to our readers interested mn British Columbia mining invest,
ments.

[t |8

Kootenay Consolidated Mining Co., Ltd., has been registered with an
authorized capital of $500,000 to purchase and operate mines in the Province of
British Columbia. The ditectors are :—Greorge . Scott, Vancouver; A. J. Scou,
Vancouver, and W. J. McGuigan, Vancouver.  Tlead office : Vancouver.

St. Elmo Gold Mining Co., Ltd., has been registered under the Foreign
Companics Act, B.C., with headquarters at Spokane, Wash., and an authorized
capital of $1,0.0,000.

Iron Horse Mining and Milling Co., Ltd.~—Registered 10th August, 1893, «

with an authorized capital of $1,000,000, and headquarters at Spokane, Wash.
carry on mining in the Province of Britivh Columbia.

To

Western Prospecting and Promoting Co., Ltd., has been incorporated at
Vicioria, B.C., with an authonized capual of $1€0,0¢ 0 and headquarters at Vancouver,
B.C. Directors: Richard E. Leenard, T. H. Tiacey, Geoige Geary, Alfred A.
Smith, and Edward C. Taylor. .

The Nanaimo Alberni Gold Mining Co., Ltd., has been incorporated
uader the laws of British Columbia, 10 acquise certain minesal claims held by William
Leslic Jones and Alfred R. Hyland, respectively, situated at China Creeh, in the
district of Alberni, and to pay for the same cither in cash or fully paid up stock of the
company. The authorized capital 15 $300,000.  Directors : Andrew Haslam, Prest:
dent; W. E. Motsis, Secretary . and Wm. K. Legion, Zrcasurer. Head office at
Nanaimo, B.C.

Kootenai Mining and Milling Co., Ltd.—Registercd 10th August, 1893,
with headquarters at Spokane, Wash., and an anthorized capital of $1,000,000. To
carry on mining and milling in British Columbia.

Spokane Ore Co., Ltd., has been registered under the Foreign Compames
Act, with an authonzed capatal of $5,000,000, and head ofiice at dpokane, Wash., to
carry on nuning and milling 10 British Columbia,

Columbia Hydraulic Mining Co., Ltd. —Registered at Victoria, B.C., 19th
Authorized capital, $100,000. Eead oflice : Chicago, 1

British American Mining Co., Ltd.—Registered 15t August.
capital, $500,000. Head office: Butte, Montana.

July.

Authorized

Pheenix Gold Mining Co., Ltd.—Incorporated in the United States, 12th
Avgust, 1593, Registered at Victona, B.C., 3rd Scptember, 18935,  Authorized
capital, $500,000. Incosporators: J. W. Wetherop, David Herman, J. ¥. Reddy,
as;hCromn, I. H. Bench, J. K. Riotdan, D. C. Newman. 1lead office: Spokane,
Wash,

High Ore Gold Mining and Smelting Co.—Incorporated at Sp kane, 14th

{)unc, 1895 ;3 tegistered, B.C., 3rd September, 1885,  Authorized capital, $500,000.

irectors : Cyrus Happy, President; D. M. McLeod, Secretary ; Robert Russell,

. H. Griffith, H. L. Rogers, W. G. Estess, J. H. Kitcbam, George H. Hughes, J.
, Findlay, A. B. Railton. Head office: Spokane, Wash.

-

Van Winkle Consolidated Hydraulic Mining Co.—A meeting of the share.
holdets is to be held at the company's vffice, Vancauver, B.C., this month, to authorize
the company to dispote of the whole of their assets to another company for the purpose
of working their mining claims conjointly with others.

Centre Star Mining and Smelting Co., Ltd,—~Registezed 16th July, 1895,
at Victeria, B.C., under th: Foreign Companies Act, to casry on mining in the Trail
Creck division, West Kootenay mining district, and to develop the Centre Star mineral
claims, etc.  Authorized capital, $500,000. Head office 1 Butte, Montana.

Horsefly Hydraulic Mining Co., Ltd.—Advices up to 23rd ulto. report that
everything is going on satisfactorily and there is nothing of importance to mention.

Cariboo Hydraulic Mining Co., Ltd.—Recent advices state that the supply
diteh was completed on 1gth ulto., and the supply of water from Polley and Boatjack
lakes madc available for the company’s purpuses.  The ditch was found to work satis-
factorily, while the quantity of water it will deliver will be ample for the company’s
requirements.  Unless some unforescen accident should occur, there should Le nothing
to prevent the company from runmng continuously to the close of the season.  With
average weather active hydraulic operations should be possible until the middle of
Qctober, and, perhaps, even for a week or two beyond that date.

War Eagle Gold Mining Co.—Last report from this claim says :-—The mine
has resumed shipments after a suspension of several days, chicfly caused by the fact
that the power for the two drills at work in the mine being obtained (rom the Le Roi
compressor plan, the aherations being made in the machinery at the Iatter mine pre-
vented power being given to the War Eagle.  This work, however, being now com-
pleted, operations at the War Eagle are resumed.  Connection has now been made
between the upper tunnel and the west shaft and stoping has again been started.  As
soon as the 20-drill air campressor plant, which is now on the way to the mine, is on
the ground, the new tunnel will be started and pushed forward and the immense body
of ore between the first and second levels opened up and mined.

Hall Mines, Limited.—This company has let a contract to the well known fitm
of Fraser & Chalmers, of Chicago, for a smelting plant of the capacity of 100 tons of
ore per day.  The contract provides that the smelter is to be completed by December
15th next.” The company is pushung on with the acrial wramway between the Silver
King ming and Nelsan, and such progress has already been made on this that it will
very shortly be ready for operauon.  Large ore bins ase being constructed at Nelson,
and the company will soon have every facility for economically and e <peditiously get-
ting its ore down to the shipping point or smelter.

Horsefly Gold Mining Co., Ltd.—This company is making preparations for
extensive hydeaulicing onits property next season.  The litigmion which has ham-
pered its operations for the last three years has been brought to a conclusion and there
apjxars 1o reason (o anticipate funther delays in the protitable development of the rich
ground which the company bas in its leases of what is known as the old “ Harper
claim.” 1t expects to be able to handle 2,000 yards a day with the machinery which
it intends to put in.

—— —

Lillooet, Fraser River and Cariboo Gold Fields, Ltd.—A special meeting
was held in London, England, on the 1Sih instant, when resolutions were proposed
increasing the capital from £350,000 10 4,300,000 raising the board of directors from
five to ninc members, and appointing as additional directors the Hon. Forbes George
Vernon, M. Henri Rosenheim, Baron de Machiels, and Di, Jules Goldschmidt, the
last three being resident in Paris; and appointing Mr. I, 8. Barnard, M. V., as managing
dircctor.  In reference to this meeting and the proposals to be submitted, the directors
have issued a circular 10 the sharcholders from which we take the following = -

The directors having, in pursuance of the powers vested in them for carrying out
the objects of the company, sccured throughout the Province of British Columbia
many mincs, mining rights and claims, and having selected from them six propertics
as the most promising, which have, by extensive works, shafis, tunnels, ete., and
repeated and claborate assays, been proved to contain gold in large quantities and to
be of great value, they ate of opinion that the time has arrived for the company to
alter its operations from thosc of a Prospecting and Exploration Syndicate to Sxaosc of
a farge Development Company. .

Yor the purpose of doing this it will be necessary to largely increase the capital
and strengthen the executive of the Company.

With a view to securing expeditiously a portion, viz., £200,000, of the additional
capital which it is proposed to create, the Company’s brokers in London and Taris
have organized a syndicate, in which they themiselves and thie directors have taken a
considerable share, and which will be managed by the Company's Paris brokers (the
seniot member of whose firm is proposed as one of the additional directors), to guar-
ante the subscription of half the new issue, viz., £100,000, if it should not be sub-
scrived forthwith by the present shaceholdets or warrant-holders, on condition of the
syndicate having the option for onc year to take at par the remsinder of the new issue.



152

THE CANADIAN MINING REVIEW,

y'ou will observe that it is not proposed to issue at present §0,000 of the new
capital.  This the directors deem it wise to retain in the Company’s treasury, for the
purpose, if necessary, of issuing the same as fully-paid shares in payment of any fur-
ther properties it may be thought advisable to acquire.”

————

The Canadian Exploration Syndicate, Ltd., was registered in London,
Eng., on the 20th uho., with a capital of £2,000, to explore mines and lands in
Canada and elsewhere.

Byron N. White Co., Ltd.—Of this company the Northweest Mining Review,
Spokane, Wash., says: *¢ It'is always made public when a dividend is paid by a com-
pany whose stock is on the market and it is a matter greatly 10 be regretted that all
dividends paid by any incorporated mining company is rot made public to those who
are constitutional bears on mining may have their eyes olpcncd. arge dividends are
frequently paid by so-called private mining corporations of which nothing is heard, and
this has been the case with the famous Slocan Star mine in the Slocan country, The
mine is in an advanced stage of development, having no less than four levels run to tap
the vein, drifts eatended both ways at right angles 1o the tunnels and wpraises made
are all inore. Estimates made by disinterested parties vary as to the amount of ore
in sight, but the lowest estimate made by such parties is that there are over $3,000,000
worth of ore insight. The owners make no estiniate themselves, but are quite well
satishied with the showing, as they should be.  The mine has paid for itsell, and all
development, a large sinking fund is set aside for machinery, and on August 1st a o
per cent. or $50,000 dividend was declared. A contract has been let to the Porter

drothers for a flame and tramway, and Mr, B. N. White has gone east to open bids
for a 100.ton concentrating plant to be built this fall. The K. & S. Railroad has
built as near to the workings of the mine as possible and the ore will be trammed to
ore-bins alongside the track.  Nor will they be at the mercy of one road, as the N. &
S. Railtoad will also have entered the field by the time the concentrator is completed.
The dividends will be both large and {requent as <oon as the concentrator is running,
for then, for the first time, will the mine be operated at full capacity.  The clean or
shipping ore will also be taken out and shipped.

|
Gold Mining in New Brunswick.

The Editor: o
At a point in Northumberland County, New Brunswick, not far from the junction
of the three countics, Restigousche, Victoria apd. Nonhumbcrlan(-l,‘:\ crew pf men are
busily engaged in prospecting for gold, under, it is thought, promising auspices. The
Northern New Brunswick Mining Company is the name of the concern which has the
working of this mine and its officers are :— Ducclo_rs, Sol. Perley ;. ohn (J‘mh:un;
S, T. Bakers D. W. Johnson: F. Il J. Dibhlee: Sol. Perley, I'resident ; F. 1L ]
Dipblee, Vice President s J. C. Hartley, Secretary; John _Gr:\h:m). Treasurer.

The mining lands are situated on the bhanks of the Serpentine stream, a branch
of the Tobique river. The Tobique empiies into the St. John river about fifty miles
above Woodstack, and near Andover, the Capital of Victoria County.  Alung the
banks of the Tobiqueare very fine farming lands, scarcely yet begun to be developed,
Between fifty and sixty miles up the Tolxue the river branches off into four directions
and the appropriate name of * The Forks ™ is given to this point of separation. One
of these branches which runs into Northumberland County is the Serpentine, and on
this streans six miles from its momb is the mining limit.  Last autunn the Company
bought a stamp mill fram Fraser and Chalmers, Chicago, at a cost of $1,000. It has
a crushing capacity of over three tons a day and is equal to five horse power. It was
taken up the “Forks™ and there remained all winter.  On the 27th day of May a
party of men, under the direction of Mr. Sol. Perley, left Woodstock for the wining
lands. The journcy up to the forks from the mouth of the Tobique had to be made
by wagpon, there being a railway (so-called) but useless for practical purposes.  Mov-
ing the heavy stamp aiill was no child’s play. It was first toaded on a flat boat 44x9.
For part of the way along the tiver this worked very well, but the time soon came
when the boat struck the bottom of the narrow stream.  The only chance left was to
untoad the mill and carry it up the siream by sections. It was a very happy day for
the miners when they found themeelves safe and sound with the stamp mili, on the
banks of the Serpentine. .

The mill was started on the 4th of July and works to perfection. .

The bit of land which the Company controls is abour ten miles square.  Ttis
Qescribed as being covered with a mossy growth.  The mining party have erccted fine
buildings, the mill house being 14 x 36, Water to run the mill with is brought in by
pipes about forty tods from the foot of the immencc hill on the opposite side of the
stream. Ten veins have been tested and the result is said 10 be sausfactory.. These
veins lic within a distance of seventy-five feet and are along the bank of theriver. It
s not claimed by the Company that the gold is of a very high order, but as it lics on
the surface and is easily mined, they are confident it can be mined on a paying basis,
The President has just been in Woodstock after a :wo months stay at the mine.  He
is at the time of writing, in St. John on a husiness trip.

Much interest is taken in'the mine here, and there is a general hope and expec.

ation that somcthing may come of it. The miners thcmﬁclvcs are so confident that
they have already named the town and set it out in *“lots. T CL K

Sr. Joux, N.B., 15T AvausT, 18935,

Novel use of Mica.—The uscs of mica arc manifold.  Onc of its latest develop-
ments is distinctly novel. Aun ingenious Australian has invented and introduced o
mica catridge for sportingand military guns. The filling inside the cartridge is visible
and a further advantage is that instead of the usual wad of felt a mica wad is used.
This substance, being a non-conductor unaffected by acids or fumes, acts as a Jubri.
cant. Where smokeless powders, such as cordite or other nitro-glycerine compounds
arc used, mica has a distinet advantage over every other material used in cartridge
manufacture. Being transparent, any chemical change in the cxplosive ean be at once
detected.  The peculiar property it has of withstanding intense heat is here wtilized,
the breech and barrel being kept constantly cool. The fouling of the rifle izalso
avoided, the wad actually cleaning the barrel.

NOVA SCOTIA NOTES.

Our windy Ilalifax contcmli)omry. the Colliery Guardian, Critic, &c., &¢.,
comes out with the startling intelligence that the Sonth Kensington School of Mines,
so_far as coal mining is concerned, is a_gigantic humbug. Whether the School of
Mines will survive this blow or not remains to be seen, but we would like to enlighten
the Critic on a few points.  In the first place there is no such institution as the South
Kensington School of Mines, the title, until quite recently, being the Royal School of
Minds, and it has now assumed the new-fangled itle of the Royal College of Science,
with which is associnted the Royal School of Mines.  The very fact that the controlling
board have :\llcmkncd 10 introduce the Royal College of Science by the prestege of the
Royal School of Mines, is suflicient compliment to that old-time institution which has
turned out some of the best men of the day in both coal and metalliferous mining.
Secondly, that it was and is possible to obtain the Associateship of the school in cither
geology, metallurgy or mining, consequently a_man who takes his associateship in
wetallurgy or geology, may, through force” of circumstances, turn his attention to
mining and is natarally not as sound asa man who has taken his associateship in
mining.

Thirdly, during the four months' summer vacation the students are supposed to
putina considcmbs'c part of the time in cither some mine or metallurgical establish.
ment, or in ficld work; some of them do not always avail themselves of the introduc-
tions they can obtain from the professor for this purpose and are naturally not so good
as those who do.

A school of mines at the best can only give a sound foundation for after work and
it must rest with the student whether he makes proper use of this in after life. It is
manifestly unfair because a few duffers can be found who have graduated from a school
or university to condemn the whole institution.

An attempt is being made to open the Foord pit, Pictou Co. A 15 inch brick
wall is being built 10 shut off the part supposed to be smouldering, and sand will be
poured down behind to protect it.  The air in the pit is reported to contain little or
no gas.

A new find of gold has been made on and near the Dufferin mine, cast of the pre-
sent workings.  T. R. Gue and others have taken up 374 areas.

Several very good returns of gold have been made at the Mines Office for the
month of August.  Fifteen Mile Stream heads the list with 409 oz., this increased re-
urn, we are informed, is due purely to a change in the management, the quartz gives
about the same average amount of gold and the same number of men have been em-
ployed as heretofore,

A new find of gold has been made on the Dartmouth and Cow Bay road and 149
areas have been taken up.

Mr. Georgre Stuart called on us recently.  He s well satisfied with the progress
made on the Plough-head property.  He is also prospecting on his property in \Wine
Harbor with a view to cutting the Romkey, Twin and Eureka leads.  He reports the
surface as being very heavy.

The Golden Lode continues its splendid record.  Mr. A. A. Hayward was in
town with a 209 oz. Urick and a §% dividend has been declared for the month.

Mr. J. C. McDonald has resigned the management of the Woodstock mine at
Forrest 1ill, and Mr. W. J. Meclntosh, Mr, J- E. Hardman’s late foreman, assumes
control.  The property is looking well and we expect to hear good accounts of it.

Mr. I. A. Fraser’s new vlant, crected on the old Chicago property, is in full

operation.  Mr. Fraser is well pleased with the results of his development work.

Mr. Fraser has taken an option (with the right todevelop) o° the Mason-Hudson
property, adjoining the Woodstock and Forest Hill propertiss.  Mr. Fraser has a high
opinion of both the richness and extent of this locality.

Messrs. B M. Davidson ¢f al, have just completed the erection of a modern 10-
stamp mill on their property in Wine Harbor.  They repor: their Romkey and Twin
leads at depths of from 235 to 120 feet, looking exceedingly well.

The Arthur-Partridge minc, known as the Springh’ll mine, Goldenville, is re-
ported to have produced 200 oz. last month.,  This is a very handsome retura for the
small outlay which has been made on this property.

Itisa particularly pleasing featurc in the returns to sce that sterling district of
Goldenville once more on the producing list.  Goldenville has been the best district
in Nova Scotia, and we think there is every reason to believe it will be again before
very long.

Mr. Whitney and several of the direciors of the Dominion Coal Co. have paid a
visit to their mines in Cape Breton, and are well pleased with their property and the
progress made on it,

Mz, Micrs, of New York, is making a thorough test of the Collins pulverizer,
amalgamator and concentrator,  Should %ﬁs report be satisfactory, it is likely that the
New York people for whom he is making the tests, will put up 2 custom plant with a
bromination works attached.

Manager Hargreavesis taking 1 vacation trip to his old home in England. He is
now there, and is expected to be away a month longer.  Assistant Manager Matthews
relicves him. Mz, Robert Archibald, formerly of Joggins, spent the last four months
at Springhili and contemplates going to Scotland about October first.

At Joggins, work is fairly brisk, with an output of 350 tons daily. Mast of this
comes from No. 3 slopc—only onc level of No. 2 slope is now being worked. A
strike which lasted 2 fortnight, took place in August, ended rather un ortunately for
the men.  After resisting for two weeks they accepted the terms originally offered them
by the Company.
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F. HILL, Mining Engineer, Port Arthur, Ont.
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The coal trade of Cumberland County, during the summer months is confined to
the Springhill and*Joggins collieries. The demand has been about as usual, for these
months when there is little coal burning weather. The barges built by the Springhill
Company acouple of year sago, have been kept busy between Parrsboro and Bay of
Fundy and New England ports. Transportation has been cheapened and the owners of
barges have benefited in consequence or been enabled to push their sales into new ter-
ritory in the face of keen competition.

St. John is the principal market for Cumberland coal. Competition, there, has
been keener than ever owing to the determined effort made by the Dominion Coal Co.
to obtain a foothold for Cape Breton coal in that market. Prices have been falling
-ever since the beginning of the season, and the war is still carried on with great vigor.
Meanwhile St. John manufacturers, and others are enjoying the fun, and endeavoring
to make long term contracts to provide against a possible agreement among the coal
-companies.

At Springhill very little new work is being carried on, with the exception of the re-
‘building of No. 3 siope pithead buildings, destroyed by fire in February. Thus far
-only the trestle work in the immediate vicinity of the slope has been erected, and it is
reported that the Company has abandoned the trestle connecting the two slopes. The
engines at No. 3 slope which were badly damaged by the fire, have been thoroughly
.overhauled and repaired by Roob, of Amherst. A substantial foupdguon has also
been put in, so that this slope should be in readiness for work within a couple of
‘months_if required. Nothing has yet been done towards rebuilding at No. 2 slope.
Meanwhile only No. 1 slope is operated. The output is about 1600 to 1700 tons for
.a shift and a half. The pit works all day, and a half shift at night, which gives the
men three-quarter time steadily. The outlook for the winter, with ghe return of better
coal-burning weather and a stronger demand for domestic coal, is considered fairly
.good

Mr. Henry McArthur has filled the position of Acting Manager since the resig-
nation of Mr. Archibald in May.

The River Hebert Mine, the property of the Seaman estate, worked under lease
by Mr. Wm. Hall, has resumed operations on a large scale. Mr. Hall has a contract
for five thousand tons for the I. C. R. During the summer the slope was sunk 300 ft.,
level driven a considerable distance east and west, opening up a new part of the area
where the coal is of better quality. The capacity of the mine has thus been increased
o about fifty tons a day.

The smaller mines about Maccan and Chignecto, which have been idle since
April, are again showing signs of life and activity. Their sales are confined to the
immediate neighborhood of the pits. One of the pits formerly worked by Messrs.
Wetherby and Ripley, is said to be lost through careless mining, followed by sf!)o -
‘taneous combustion. Mr. James Baird, who understands the nature of that coal-field,
.and is a sound practical operator, has had greater success. The Smith pit at Maccan
station is doing little or no work, and the coal seam continues unsatisfactory. Occa-
sionally this mine is visited by some Americans who appear to have a scheme of some
kind concealed about their person, which fails to materialize. Mr. Frank Burrows
has charge of the property.

The examination for granting managers certificates, came off on the 25th, 26th
and 27th, of this month, at Springhill.

Gold Mining in Nova Scotia.

By F. H. Mason, Halifax.*

Twenty-five years ago Prof. Henry Youle Hind read a paper before the Society
-of Arts on ‘‘Gold Mining in Nova Scotia,” and the writer proposes to draw some
~comparisons between the costs and methods of mining then and at the present day.
The writer cannot give a better description of the lodes than Prof. Hind, who has
made a life-long study of them, who wrote as follows : —

The lodes of Nova Scotia may be grouped as follows :

I. Bedded Lodes—Consisting of beds of quartz interstratified with slates and
-quartzites of contemporaneous age with them, these are the most abundant, and from
them a considerable proportion of the gold is obtained.

IL. Intercalated Lodes—These almost always, as far as known, occur in slates,
-and are numerous in broad bands of slate from 10 to 70 feet in width. Where these
lodes abound it would be profitable to crush both the slate and the quartz, for gold is
not infrequently found in the slate. The best illustrations of the intercalated lodes
-occur in Sherbrook and Wine Harbour:

ITI. Gash Lodes, occurring where the strata has been locally squeezed out of
place.  Instances are known in various districts, the most important being at
Renfrew.

IV. True Lodes or Veins, cutting the strata. Some of these are very rich, but
those which have been worked proved very narrow.  The irregularity of true lodes is
well known, and the fact that hitherto this class has yielded comparatively inconsider-
able results should net discourage operations, for true lodes frequently thin out to a
mere film of quartz and increase to a thickness of several feet within a vertical distance
-of a few fathoms.

These lodes occur in the lower silurian formations.

Prof. Hind describes the Sherbrook gold district as follows :—

If a slightly undulating line be drawn on the course of S. 83 degs. W. (true) or N.
75 degs. W. magnetic north, from area 775, on the east side of the St. Mary’s river, it
‘will represent part of the axis of the Sherbrook anticlinal. On the north side of .the
axis the lode dips to the north at an angle of about 45 degs., except on approaching
the axis, when they commence to curve. On the south side the dip varies from 8o
degs. to vertical, except when making the curve. Proceeding south from the axis, the
lodes become more persistently vertical, until they acquire a slight northerly dip, thus
showing that the form of the anticlinal is that of a slight overturn to the south, as re-
presented in the sections. On making the curve some of the lodes sweep gradually
round, with a dip varying from 8o degs. south to 60 degs. south-west, 35 degs. south-
‘west by west 26 degs. W., then gradually increasing until they acquire the normal dip
-on the north side of the anticlinal of 45 degs. north. The strata and contemporane-
ous lodes at Sherbrook may be described as beds of slate and quartzite with thin sheets
of auriferous quartz folded in an overturn anticlinal form, and subsequently tilted to

*Paper read before the Fed. Inst. of Mining Engineers.

the east by a cross anticlinal. The denuded crest of the intersections of the anticlinals
has exposed the sheets of quartz in the form of long semi-ellipses, whose bases rest
upon Cambrian gueiss, from which the silurian quartzites and slates have been remov-
ed by denudation. Numerous dislocations, having generally a north and south course
occur in Sherbrook. These appear to have taken place during the north and south
folding. Some of them are represented in the plans and in the sections.

Having given a description of a typical gold district, and one from which over
2,000,000 dollars worth of gold has been extracted, the writer will now turn to the
methods of mining.

During the 25 years which has elapsed since I'rof. Hind read his paper, the min-
ing of gold in Nova Scotia has not progressed by the leaps and bounds which he had
hoped to see.  The principal improvements have been in the stamp-battery, the fast
drop (90 to 100 per minute), taking the place of the slow drop of about 40 per minute,
heavier stamps have been introduced and the construction of the mortar improved.
Silver-plated copper plates are taking the place of copper plates, and the length of
them considerably increased, and mercury traps have been generally introduced.
Some few mines have put in concentrating machinery, but in the majority of cases the
concentrates are allowed to flow away with the tailings, and enormous quantities of
gold are being lost yearly through this neglect. ~ This neglect is the more astonishing
because in the majority of cases, the owners and managers know the value of the tail-
ings which are being lost. The writer has in several instances made assays of conten-
trates which have run over 10 ozs. of gold per ton of concentrates, while the
concentrates vary from 1% to 10 per cent. of the total amount of ore treated.
It is unusual for the writer to receive samples of concentrates which run under u%
ounce, although in some few cases they will run only 3 or 4 dwts. per ton. He has
proved by experiments in his laboratory that the concentrates are capable of being
economically treated by roasting and chlorination or bromination, and in the majority
of cases by cyanide of potassium.

The concentrates from most of the mines are mainly composed of arsenical iron
pyrites, those from the Montague and Uniacke mines are rich in copper pyrites, and
also contain galena and blende in considerable proportions.

No scientific attempt has ever been made to treat these concentrates. A chlori-
nation works was started at Waverley, the writer’s experience being that the concen-
trates at Waverley are the poorest of any district in the province. The writer has
been unable to obtain any reliable record, but has been told that large quantities of
salt were used in the roasting, and the gold was lost in that process. Anyhow, it
resulted in failure and was abandoned. An attempt to treat the tailings by cyanide of
potassium was tried at Brookfield by people without experience of the process, and
also resulted in failure. At the present time a chlorination works is being erected near
Chester, a district where the concentrates are rich, and the writer hopes that the
attempt may prove successful.

Professor Hind states:-—‘‘ From careful assays of numerous parcels of tailings as
they came from the mill and selected indiscriminately, the average quantity of gold
contained was found to exceed 4 dwts. per ton.” The writer’s experience of samples
of tailings sent to his laboratory gives an average in excess of that amount ; but such
an average would be unfair, because it contains several assays considerably in excess,
and in some cases containing considerable quantities of auriferous mercury ; it also
includes assays of tailings, the ore of which never contained any appreciahle
of gold. These two factors make it extremely difficult to strike a fair average.

Prof. Hind gives as an instance of the way mines were worked 20 years ago the
workings on the %‘udor lode at Waverley. *‘ The number of shafts by different com-
panies on these lodes within a mean distance of 2,000 feet is 54, having a mean depth
of 200 feet. This is equivalent to a shaft to every superficial area ot 47 feet.” Mr.
John E. Hardman is now working this property for the Tudor Gold-Mining Company,
by a series of levels and cross-cuts from a main shaft, and the writer is indebted to him
for the following particulars of working expenses:—*‘ The property has been worked
for three consecutive years ; the yearly average yield has been from 4 to 514 dwts. per
ton ; the average width of the quartz vein has been and is 12 inches.” The cost of
mining the quartz per ton has varied from $1.25 upwards. The average cost per ton
for mining, milling, and incidental expenses for last year was $3.20; this is from a
depth exceeding 225 feet, and as deep as 400 feet. The costs include pumping, hoist-
ing and all milling work. The milling cost and incidentals include salaries and office
expenses, but excluding development and exploitation.”

Many mines in Nova Scotia to-day are unfortunately not worked with the same
degree of economy, and the writer regrets that the Tudor mine is an exceptional case,
but it shows what can be done with a proper scientific knowledge of methods of
mining.

Tghe gold-miners of Nova Scotia have latterly been turning their attention to the
large intercalated belts of lower-grade ore, and in this lies the future of gold-mining in
this province.

As an instance the writer may quote the Richardson mine in the Stormont distriet,
the lode has a minimum width of 6 feet, and a maximum width of 17 feet, with an
average width of about 11 feet. Its yield runs from 4 to 8 dwts., with an aver
yield In excess of § dwts, of free-milling gold, the concentrates are totally disregarded,
as at many other mines. This lode has been milled and mined for $2.27 per ton,
including cost of pumping, management and office expenses, no allowance being made
for wear and tear of machinery. ]

The majority of paying mines to-day are old workings which the old miners (most
of whom were brought up as ‘tinkers, tailors, soldiers, sailors, apothercaries, or
ploughboys ) through lack of knowledge considered exhausted.

A typical instance may be quoted in the Hardman and Taylor property at Oldham.

An English company sank £16,000 in this property without returning any divi-
dends. Twelve years ago Mr. Hardman assumed the management, and has  taken
from it, without expending any large amount of capital, over $500,000 worth of gold,
while in some years the profits exceeded $40,000, Through Mr. Hardman’s kindness
the writer is able to give the following particulars :—

The Dunbrack vein has been the chief producing vein during the past ten years,
over $400,000 having been obtained during that time from 7,600 tons of quartz.
Several phenomenal yields have been recorded from this vein, such as in August, 1885,
when 125 ozs. were returned from 2°40 tons, and in 1890 when 37 tons yielded 1,037
ozs., and in the same year 12 tons yielded 530 ozs. In 1891, 48 tons yielded 757%
ozs., and in the same year 884 tons gave 1,084 ozs. In August, of 1893, 2 tons gave
250 ozs., or at the rate of 125 ozs. per ton. This year was the largest in the history
of the district, the gross yield being 62,000 dollars. The Dunbrack vein has been
opened by five shafts or inclines, varying from 157 to 483 feet in depth, and by levels
at 150, 250, 300 and 450 feet ; from the 450 level a winze was sunk 124 feet, making
the greatest depth on the incline 574 feet. equivalent to about 407 feet vertical depth.

The workings are intersected by several small slides or faults, from a few inches
to 6 or 7 feet in width, and are cut by two main dislocations, one of about 112 feet,
which has been cut through in each level. The other large fault is supposed to be
about 125 feet in extent, but no workings have as yet been carried beyond that fault.

The concentrates front this mine have been collected, and average from 65 to 70
dollars per ton.

Other instances of old mines being successfilly reopened may be cited, such as the

]
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Antigonisk: Company's mine at Country Harhour, the Pirtou Develapment Company’s
property at Renfrew, and the Galden Lade Mining Company’s mine at Uniacke  Mr
A A, Hayward has given the water the following of the lattee mine *—

Duning the last three years-200,000 dollars worth of gold has been extracted, the
average yicld being over 10 ozs. per ton, the vein is eight inches wide, and dips 32
degs. The maxuuum depth we have reached is a little over 500 fect, on the incline
where the t]u:mz is_as good as ever.  The capital of the company is 30,000 dollars,
and dividends are being paid at the rate of § per cent. per month or Go per cent. per
year.

. Amonﬁst other improvements in the muthods of wining is the use of machine
drills, worked at pressures of from 60 to 100 pounds per squarc inch. A low grade
dfnamitc (about 4o per cent. of nitro-glycerine) has almost universally suferseded
blasung-powder; no attempts have been made to use the higher grades of dynamite gela.
tine-dynamite or blasung-gelatine, Dynamitehasbeenconsiderablyhandicapped,asthere
is a heavy provincial import duty on'it, and miners are unable to get it from the upper
provinces, where it is manufactured, on account of the Government prohibiting its
transit over the Intercolonial railway.  Iowever, through an agitation last year
amongst minc-owners the local manufacturers have considerably reduced their prices,
and a 4o per cent. «ynd nite can now be obtained at 16 cents per pound,

Perhaps one of the most notable features in the gold-mines of Nova Scotia is the
lack of tramways from the pit-heads to the stamp-mill, the ore in many cases being
hauled long distances by cans; this is due to the want of sufficient imtial capatal,
Indeed, the want of capital is seen right through the gold-fields ; 1t prevents the pro-
per expbiting and development of the nunes, and consequently when a difficulty s
met with, such as a fault cutting off the vein, a good mine 1s often closed.  The mines
are not opened sufficiently, neatly all the profits going to dividend account, instead of
some being reserved for development.

.. In attempting to interest capital in Nova Scotian gold mines, ane is often met
“f"h the statement, ** The veins in Nova Scotia are narrow, and the quartz is expen-
sive to extract. ”  The writer wishes to distinetly place on record that the first part of
this statement is only partly true, and that the latter part is wholly untrue.  Anyone
starting mining operations in Nova Scotia may have the choice of narrow rich veins,
varying from ¥4 inch to 18 inches in thickness, and carrying sometimes over 100 ounces
per on, or they may content themselves by watking the big tow-grade belts, from 10
to 70 fect wide, carrying from 2 to S dwts. of frec-milling gold, and often as wuch as
5 dwis. 1n arsemical won pyrites besides.  Such belts occur in the Goldenville and
Wine Harbour districts, and offer legitimate investment for capital.  The second part
of the statement is best refuted by Mr. Hardman's experience in working a 12 inches
vein for 1 25 dollars per ton at the Waverley imne.

Labor in Nova Scotia is cheap, good ininers commanding (rom 125 dollars to
1'75 dollars per day, laborers from 1 dollar1s 125 dollars, and skilled mechanics from
1°75 dollars to 2°50 dollars per day. Coal may be obtained from 2°50 dollars to 3
<ollars per ton at the pit-head, and wood can generally be had for 2 dollars per cord
at the mine, stores explosives etc, etc., are also moderate.  Nearly all classes of min-
ing and milling machinery are made in the province, and are cqual to anything that
<an be imported, and mining machinery not made in the province may be imported
free of duty. Most of the gold mines are within 12 days from London and four days
from New Vork, while many may be reached in two days less.  Many of the mines
have valoable water privileges.  The winters, though long and severe, never interfere
with mining operations, ather than surface prospecting.  The climate is healtny, and
sport with both gun and rod is good.

. The writer 1s satisfied that the gold mines of Nova Scotia offer a legitimate source
of investment for capital, and with proper and economical management, remuneranve
returns may be looked for.  Prof. Hind gave nine reasons why failure and collapse in
place of continued prospetity have characterized some mining propertics in Nova
Scotia, and they are as true to-day as they were twenty-five years ago ; they were t—

1. The absorption of all returns to pay large dividends.

2. The small size of some of the propertics.

. Insufficient working capital at the outset.

. A uniform neglect in preserving records and plans in detail of work.

. Imadequate machinery and appliances to save gold.

. The want of labor-saving machinery.

. Ignorance respecting mining operations, the gold streak, or ** chimneys,” or

‘“ vipes,” or zone of auriferous quartz.

. General neglect of the contract and tribute work.
. And as a necessary result of the foregoing the frequent incompetency of some
so-called managers.

As a typical instance of the way some mines are mismanaged, on a visit to one
mine, which has since collapsed, the writer found six pumps in one shaft and the nune
full of water, while a neighboring mine was being kept free with onc pump.

The following table gives the returns from the different gold-mining districts for
the year ending September 3oth, 1804 :—
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It wauld be impossible to close a paper on the gold-mining of Nova Scotia with-
out a reference 1o the Government Department of Mines. More than half the revenue
of the country is derived from its mines, and yet there is inuch the country mi%(l'gl do
for the miner which it leaves undone. (1) There are no plans kept of the workings,
consequently when o mine is shut down the plans are often lost, and if at any time

anyone desires tc reopen it, the task is rendered difficult and dangerous, all the infor-
mation olainable often being what can be ubtained from the miners.  (2) In what s
known focally as the Blue Hook (which is a yearly record of the winng ndustey)
there is a vast amount of room fur improvement.  The Blue Book of 1894 1s infinately
inferior to that of 1870 ; it conains many inaccuracies, and instead of being a means
of interesting capitalists in the mines of the counlr[v, it is calculated to have exactly
the reverse effect. (3) Proper surveys and maps should be at once made of all the
mining districts, distinctly marking existing and old workings ; these would meet with
a ready sale amongst mine owners and mining engincers.

The Government has lately given a grant to the Mining Socicty of Nova Scotia,
which institution is doing much to promote the mining industry.

As a rule, if anything is properly hid before the Guvernment, they are willing to
move in the matter, and many of these omissions are blameable to the minc-owners
themselves for not bhringing the matter properly to the notice of the Government,

NEW BRUNSWICK NOTES.

Since writing you last, no very decided change in regard to mincral matters in
this province has taken place. Here and there you hear of some anticipated sale or
development of & mining property, but nothing really tangible has as yet been shown.
What the next few weeks may bring forth in this respeet 1s hard to say.

Within the past few months some areas have been worked on in Albert Co., near
the Goose Creck locality. A syndicate of Moncton gentlemen, and a Mr. Robt.
Dryden, reported 1o be a practical Californian miner, have been opening up some

uartz leads, assays of which, it is said, have shown tests of gold, silver and copper.

here is some doubt as to its being a genuine gold-bearing and yielding lead, but the
indications and appearances of copper are very good. In the meantime the promoters
have taken out letters patent for incorporation with a fairly large capital and head-
quacters at Moncton, N.B.  The unfortunate experiences of some of the Moncionites
in the Memramcook Gold Mine is not calculated to cause any very grreat rush for stock
in this venture, I predict.

Wurk of vhat might be called an initiative or inquiring character has been quietly
prosecuted with a view to placing the salt works near Sussex in a_first-class state of
production, with suitable plant and machinery of most approved character. 1t is to
be hoped the cfforts may e finally successfully.

The promoters of the Gold ’rospecting Company of Woodstock have been push-
ing forward their operations quietly yet energetically.  The exact location of the com-
pany’s property is in Northumberiand County, near the borders of Victoria, on what
ts known as the Serpentine.  \Vith mwuch hard work and at considerable cost they
placed their 5estamp mill at the point named, and have since been crushing and testing
the rock from various leads on their areas.  Some of these have been very satisfactory
and show such good evidencesof the yield of gold that the owaers and promoters have
bieen greatly encouraged. The company covers and controls mining 1nterests ir this
locality embracing something like 1o miles in extent. There are about five buildings
on the claims, including test mill, 14 x 16 ft. \While every person in the province will
be glad to know of the pluck and energy of these gentlemen and should be willing to
give them all possible eredit, and should not object to the Government treating them
generously as to mining rights, etc., will it not seem a little too much of a good thing
and somewhat after the dog-in-the-manger policy, to know they have absolute control
over 10 square miles or = 6,400 acres of territory?  \Where is the inducement for
other prospeciors and capitalists if the impression gets abroad that these gentlemen
have it all?

It was reported in July that immediate work of boring or prospecting for coal
would take place on the Shives property at Dunsinane ¢ the I. C. Ry. between
Moncton and Sussex, but as yet no decided move in this direction has been made.

The gypsum property reported sold to New York capilalists some months ago
still remains on the owners' or promoters’ hands. A Mr. Sellock, who poses as the
representative of New York capialists, has been back and forth several times, but as
yet no signs of his capitalists being readly to pay over their moncy. \Vhether it is that
they doubt the genuine qualitics of the properties they have made overtures on, or
simply are playing 2 waiting game, hoping to eventually bu{ them cheaper, is a con-
nundrum to be solved At any rate the faith in the great New York capitalists who
were reported in Moncton and vicinity has been seriously shaken of late.

The sale of a block of coal land in the Grand Lake coal fields recently is reported.
The atea was formerly owned and worked by Walter MacFarlane, of or near Frederic-
ton. The property was sold through efforts of Dr. J. E. March, of St. fohn, and F.
W. Wedderburn, E<q., of 1Tampton, 1o New York capitalists, through a Mr. Wall-
bridge and Mr. Mutholland, both of whom are bright, shrewd business men and had
personally visited the property this summer. It is said plans will be arranged to work
the arcas on a liberal seale.

Repoarts of prospecting for iron in the vicinity of Lepreaux, and coal on the Oro-
moncto, and several other ventures in different parts of the province, ate prevalent,
but nothing definite is known. When it is more fully known, steps will be taken to
advise you of the facts.

The Richest Mines in the Empire.

BRITISH CAPITAL WANTED FOR Britist COLUMBIA’S MINERAL DEVELOIMENT.

Autention has often been calied in our columns to the fact that the sich mines of
British Columbia are, many of them, becoming the property of enterpusing United
States capitalists. Mr. Clive Phillipps-Wolley now writes from Vancouver to the
Times deploting this fact, and urging British financiers to send experts to the province
to sce its *vonderful richness. He says in the course of his letter : .

The minds of alt Eaglish mining men appear to be so engrossed in South Afncan
ventures at present that they will pay no atiention to anything clse.  Une ot the most
deplorable results of this is that they are allowing the first-fruits of perhaps one of the
ncgcst mining fields in the empire to be reaped by aliens; nay, more, they are allow-
ing a province of Canada to become American in men, manners, money and seatiment.
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As long as British Columbin was only known as a silver field this was comprehensible,
although our silver deposits have now proved themselves sich cnough to pay, with
silver even lower than it is at present.  But sincelast year a gold-bearing belt of ore
has been discovered and opened up, which, added to our gold-beating gravels, seems
likely to grive Braush Columbia a prominent place among the gold-producing areas of
the world,

Botish Columbia only became accssible to the world in Ylunc. 1886, when the
Canadian Pacific Railway reached Vancouver.  The province, which is of vast extent,
is by no means suflicicntly opened up by railroads, roads, and trails lo-da{. In spite
of 1his, consider what has been don= in British Columbia since 1890, without foreign
capital (eseept American), by the energy of poor men and the intrinsic value of the
mines  In 1590 there were no railways into West Kootenay.  To-day there are thiee
competing for her ores. In 1503 there wete no shipping mines in the country. During
the past twelve months, in spite of the silver panic and such difliculties of transporta.
tion as still exist, our silver-lead wines alone have shipped 24,500 tons of ore.  An
idea of the value of this ore may be obtained from considering a retutn now lying
before me. A shipment of 2,114 tons, sent from seven different wines to the Omaha
and Grant smelter, netted to the owners $107 per ton. This shipment is not sclected
for its exceptional value, but at hazard, as the first absolutely reliable statement of fact
which comes to my hand. Last year a smelter, representing an investment of $750,000,
was opencd at Pilot Bay, close to Nelson, and not only is this to be enlarged, but
within the last few weeks representatives of four of the greatest American smelting
companics have been hovering about the district, their apparent aim beingr to make
a.-angements for the establishment of a great custom smelter at or near Nelson.

What has been written so far concerns our West Kootenay gatena fields and the
one great bornite deposit at Nelson only, but snce the autumn of 1594 another belt of
mineral of an entirely difterent character to the mineral of Slocan has been opened up.
We know now that from the Kettle River to the Salmon River (a tributary of the
Pend d'Oraille), at least, there is a belt of pyrrhotite, with some chalcopyrite, catrying
gold in very considerable quanuties, some silver, and a percentage of copper. In
September, 1894, there were only four houses at Rossland, the principal camp, so far,
on this belt.  To-day Rossland 15 a town of from 1,400 to 2,000 people, growng with
truly American rapudity, from which in June four of her young mines shipped to
Helena and Tacoma 2,930 tons, of the value of $135,386.  New machinery is on
its way to Rossland, and this monthly output will shortly be doubled.  One mine
alone 15 under contract to the Montana Ore Purchasing Company to supply 75,000
tons during the next four years, and another, the War Eagle, has, smce its purchase
in December last, pad dividends amounting to between $80,000 and $90,000, thereby
covering its onginal cost and all subsequent expenses.  For this mine T am credibly
informed that $900,000 is now offered, and half a million (or an adjoining property.
Unless readers bear in mind the time in which these things have been done, the
limited population we have to draw upon, and the abnormal scarcity of cash in this
country, these developments may not scem great, and yet there must be some great
intrinsic value in our minetal belts,  If it were not so, our mountains would not be
alive with prospectors from the Ceeur d’Alene, our camps with middlemen representing
the greatest American mining capitalists and ore-handlers, neither should we bave in
such a young country so many shipping mines.  In the new belt we have already the
War Eagle, Le Roi, Josie, Nickel Plate, Clif and Northern Star, whilst scores of

tospects are being rapidly developed.  In the silver-lead distict the mines wiich
iave shipped are oo numerous to meation, hut the chief are the SMocan Sar, Noble
Five, Idaho, Dardanclles, Rueccau, Ruth, Blue Bell, and Alpha,  Of these, the
Slocan Star bids fair, i the opimon of the mioat trustworthy authorty whose opanon
1 have heard, to rival the famous Broken thil Mme.  Scattered throughout the
country are free milhng propertics, one at M'Kianey, on which they have sunk 130
feet, another, near Nelson, has paid for itself over and over again, and there are others
at Fairview and elewhere,  Throughout the country, compames like the Parrot Mg
and Smelting Company, of Butte, Montana, and mining n.en, are buymg greedily,
but evesy day fresh strikes are bang made, prospects can be bought ar bonded tor a
mere song, and camps like Boundary Falls, with buge deposits of comparausely low-
grade ore, are neglected, because they are still sixty-tive miles from a ratlway.

It would be unfair to the province to conclude without sume niention of our gold
gravels, especially as local and eastern Canadian capital 15 bemng Jargely enployed 1
their development.  The story of Cariboo’s gold teturns to the poor men who worked
with pan and shovelin the siaties has been told 100 often to need repetiion. Mnce
1850 Botsh Columbia has contributed $30,000,000 to the world’s store of gold, of
which by far the greater part came from Canboo.  This total dees notinclude gold
taken out by Chinamen, of which it seems ditficult, of not imposable, to obtain an
accurate estimate.  To-day machinery can be taken into the gravels of the Fraser, the
Stuntkaincen, and the Tulameen, and over a nallion dollars has aleeady been expended
in hydraubic worhe on these three nivers, whilst it seems hkely that“another tield wall
bie opened ap this winter on Clina Creek, in Vancouver Island. The two great mines
sutar are the Cariioo and the Horsefly.  Of these the Canboo has just cleaned up
$14,000, after a run of 172 hours.  The clean up of another small property on \\‘hlcll
520,000 has heen expensded has just come to hand.  The Nebson Hydrauhang Com-
pany has cleaned up between $4,000 and $3.000 in 120 hours’ run. In considering
the results 3t s only fair tu renmiember that none of the mimes are yet w far worb ing
order, o1, a1 any rate, not in such a state as to make a tharoughly representative show-
ing of what they can do when wlly under way.  The Canboo mines I have not per-
sunally visited, but apon the Semilkameen the results of panning in all sorts of places,
likely and unhikely, form the nver bed to the grass roots, and in shafts 6o feet deep,
was an average of 27 cents 1o the cabie vard. A large amount of platinum is abo
found n the peavels of the Similkameen and Tulameen, which has been sold hitherto
in the Jocal eres at $4 an ounce.

I have travelled this countty naw for a great many years as a mere sportsiman
who has wradually grown interested 10 1ts development, but 1 cannot help echoing
the cry of every camp tnour mountains, I it not worth the while of some English
capitalist 1o wend a party of reliable eaperts through Britich Columbia to ascertain
whethier what 15 gowl enough fur alien investors is not goed en ugh for «ome of those
whe 1alh <o much about the necessity of uniting the dilferent atoms of the English
Empire? At the present moment Amencan capiial s buying, Americn energy is
conquenng, and Amencan people populavng Brtish Columbia, stmply because she is
utterly neslected by those of her own kin; and, as usual, the Amencan 1s making a
fortune out of the operation.  Pethaps it is worth while adding that the mining ficlds
spoken of are so situated as ta enjoy the advantages of water comunication atforded
by the Arrow Lakes, Kootenay River and Lake, and the Columbia River, have all the
lumber they require, and deposts of coal near the Crow’s Nest Pass and elsewhere
which can be tapped by railways at a very small expense.

It may be stated that the great bornite mine which is mentioned above is the
Sitver King, wlich s bemng developed by Briush capital.  Mr. Wolley thinks much
will be heard of that mine in the near future, and Mr. I A, Peterson, chicf engineer
of the Canadian Pacific Railway, who has just visited it, is also of the same opinion.
He says:

The LEnghsh capitalist company that owns this mine 1s working away with a great
deal of energy, and is geting out a very large quantity of ore. It is also building

what is known as a wire tramway from the mines down to Nelson, some four and a
half miles, the last named place being the Kootenay River terminus of the branch of
the Canadian DPacitic Railway, which runs from Robinson. The Silver King Com-
pany has likewise given Messes, Fraser and Chalmers, of Chicago, o contract to build
a smelter for them at Nelson, and when this is completed it will be able to do its own
smelting instead of sending ores to England and the United States.

The Silver King has already got out six or seven thousand tons which average
somewhere near § per cent. of copper and gives fifty ounces of silver, while picked
samples run as hi&h as 15 per cent. of copper and 150 vunces of silver. This concern
has, of course, done a great deal of development 1n the way aof sinking shats and
digging tunnels, and, I %clic\'c, there are no less than 100,000 tons of ore in sight.

" The Slocan Star has also shipped from 6,000 to 7,000 tons of ore, and the owncers are

at present engaged building a concentrator half way down the mountain side, where
the silver and lead will be separated from the rock.  There is one of these concentra.
tors already built at Three Forks, that serves the Idaho group of mines, which pro-
duce about 300 tons of ore per day, or equal to 100 ounces of silver, the rest being
lead. ‘There are a number of other mines in the Slocan district such as the Mountain
Chief and the Noble Five, ctc., all of which are producing and will continue to pro-
duce a large amount of precious metal during the present year.  Capital is all that is
required to render the Trail Creek, the Slocan, and the Nelson districts produce gold
and silver in wonderfully paying quantities,  All who have invested capital there have
veceived large returns.

CHEMICAL AND METALLURGICAL NOTES.

New Element from Bauxite, by K. S. Bayer.—The residues after fusing or
boiling bauaite from Var with caustic or carbonate alkalics, and the precipitation of
the alumina by carbonic anhydride, contain a new element in addition to iron molyb-
denum, vanadium and other rare metals,

The new clement appears to be carried down with the sulphides of molyldenum
and vanadium by passing sulphuretted hydrogen through an acid solution, although it
is not so preapitated when isolated from these e¢lements.

The new element appears to form with oxygen two oxides, in the higher state of
oxtdation 1t furms a well marked acud, while in the lower state of oxidation it is de-
cidedly basic.

The chlorides are volatile and give a well defined spectra with characteristic lines
1n the green, blue and violet. Witk aikaline sulphides the acid forms an intensely red
solution, prohably due to a thio-zcid, as a sparingly soluble rust-coloured sulphide is
precipitated by acids.

We have received an interesting little book on the McArthur-Forrest process of
gold and sitver entraction by J. 8. McAnthur, 1t gives a goot account of the cyanide
process, but of course showing it in *he best possible light, while remarks on other
processes, namely, roasting before ansalgamation and un the chlorination process we
cannat whelly agree with. For instance, in describing the chlorination process, the
author contines himself to a description of the Plattner process, which is rapidly giving
way to chlorination s barrels,  We also take exception to the following, referring to
the amalgamation of lughly sulphuretted ores:  ** Sometimes the amount of loss may
be lessened by roasung the concentrates before amalgamation, but this is by no means
a pertect remedy, as the roasting removes only the volatile constituents of the concen-
trates, principally sulphur, while the base metals, lead, zine, etc., are left in the form
of avide Lo ovrdize and wrdite tiery equivaient of niereury.

There s one paragraph which we consider is rather a confession : —

** Undes tavorable circumstances the gold and the useful metals may be recovered
by smelung, but these favourable citcumistances, which are pre siniity of the gold mine
to coal, clay, lunestone and other fluxes, are quite eaceptio.al, as auriferous reefs are
genetally found in primary fonmations. s before implied, chlorination is frequently
inapplicable - no attempt is ever made to chlozinate gold ores containing an appreci-
able quantity of lead —-and where applicable is always troublesome and never cheap.
When this question presented itsell to Dr. Forrest and myself, we tried to find some
solvent which, unbike chlorine and mercury, would have a stronger affinity for gold
than for sulphides.  tang on this princaple we dree out a l1st of all probable and
possitle selvents pulfilline: ihis condition,  The list included cyanides, and we found
that th. .« salts solved the prodlem.”

This was the foundation of the present patented process.

The cost of ** cyansdation ™ as given by siatiscists in this book, appears to range
from $1 to $3.75, while the recovery of gohi is from 9o’ , 10 937, of the assay value,

The lowest cost of chlormation that we know of has been made by W. A, Thics,
who, in 1593, practised the Mears process at the Bunkerhill mine, in Califormia, at a
cost of $3.02 per ton,

In 1594 the cost rose to $3.31, owing to the fact that there was a sinaller quantity
of concentrates to be treated, this cost is made up as follows : —

Labour ... . . ...
Fuelo...ooaee.s.
Sulphuric acid .
Chloride of ime. . .....

Towal ... B X 3 1

The percentage of gold extracted 1s not given, but usually chlorination will clean
concentrates more completly than the cyanide process.

Each process has its advantages, and one will often work cconomically where the
other will not.  Where ** cyanidation ™ will extract 94 £ of the gold we should nearly
always use ity but we know 1 many cases it will not extract nearly that amownt.  In
cases where the concentrates contain mercury, and they often do, although we are
prepared to adniit they should not, the mercury coats some of the particles of gold and
prevents the cyanide from attacking themi,  There are slso certain ores which decom-
pose the cyanide before it attacks the gold.

With chlorination, appreciable quantities of galena prevent its success, as do ap-
preciable quantities of limestone, a mincral which luckily does not often oceur with
gold. Everything depends on a successful roasting of the ore,

The last issue of the Chemical Society journal is the most interesting we kave scen
for a long time. Foremost amongst the papers from a metallurgist’s point of view, is
one by Dr. Thomas Kirk Rose, olglhe Royal Mint, London, on ** The Dissociation of
Gold Chloride.” As the author points out, it has often been affirmed and denied that
trichloride of gold volatalizes readily, and the statements of various metallurgists as 1o
the temperature at which the chlorides of gold are decomposed, are anything but
concordant,
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Dr. Rose has carried out a most elaborate series of experiments on the action of
-chlorine on fine gald at various temperatures,  The fine gold was placed in a tulie and
dry chlorine gas passed over it, the tube containing the gold was placed in an oil bath
and kept at ¢ *emperature of 180" C., the chlorine was absorbed by the gold and the
rcsnllilng ch ide was in the form of dark red shining plates and ncedleshaped
crystals,

The follawing table shows the percentage of gold volatalized in an atmosphere of
«chlorine, at various temperatures :—

Temperature in Degrees

Percentage Volatalized
Centigrade.

in 30 winutes.

1 0'007
230 035
3 2°32
' 390 1°82
480 088
550 , 0'6o
(1] o's8
05 0'so
965 1°63
1100 1°93 :

When y,old chloride is heated in air no gold is volatalized below 1058°, and only
about 0°'02% in 30 minutes at a temperature of 1100, ** The amounts of gold vola.
talized vary according to two factors: (1) The vapour pressure of gold trichloride
which of course increases continuously as the temperature rises; and (2) the pressure
of dissaciation of trichlotide of gold, which also rises continuously with the tempera-
ture, but not at the same rate as the vapour pressurc,

““ The rise of the vapour pressure tends to rise, and that of the pressure of disso-
ciation to reduce, the amount of gold volatalized as chloride. The vapovr pressure
increases more rapidly than the pressure of dissociation at temperatures below 300°,
and al<o above Qoo”, but less rapidly at ¢ .termediate temperatures.”

Dr. Rose’s next experiments consisted of heating a mixture of mono and tri-
-chlorides of gold at various temperatures in air and in chlorine, the mixed chlorides
were made by passing chlorine gas over fine gold at 210%220. When no morc
-chlorine was absorbed the tube containing thic chlorides was sealed, heated to 300 and
the melted chlorides shaken up, allowed to cool and sampled,  An analysis of the
aixed chlorides gave

Metallicgold......ioviiiiieiiiiiiiinenrinencasenaes Nl
T PP . X -1 ¢
7 P - A8 1

The following table shows the rates of decomposition of gold chloride in chlorine
gas and in air respectively :-—

Analysis of Product, Percentages. | Percentage
Time of of An Cly
Temperature. Treatment decome
’ " | Metallic | Goldas | Galdas | posed per
Gold. AnCl | AnCly. hour.
[n atmosphere of
chlorine.
165°. .c.iveniaic ] ghours Lol llel . 20 11 79-89 0°40
188%. .0t veeieneen.Ji8hours L]l ol 21'86 7814 021
100° ..eevenieniae. o Shours LoLiiiiiLaL, 27°06 72°94 1°27
{7, R B X8 141117 S P, 37°30 62° 70 0 95
In air.
e Ol I 2 £ T R 24°33 75°77 0'04
165°. .0 iiieeenena f ghours Lol Ll 28°60 71740 3°015
168, ...oviiii |18 hours L.l |oeeiii i) 59750 41°41 272
190%. eivvaeaanna,Jlohours Lo, o0.12 99°88 foiiieiiiiieiiiannan
1007 e teasseaenaes2g hours ... 5788 42°012 Jeier weeed)iereiianan
175-180°. ..o.iaaen s G days Loll) 100000 foiel veiciiiiiiieide e i i
155-163"....eunel ) 7 days.a.., 52 23 47°77 oeer ceiieneeniiens

Trichloride of gold is completely decomposed in air in 36 hours at a temperature
of 200°, and at the melting point 288 in less than one minute. These experiments
of Dr. Rose’s bear directly upon two well-known metallurgical processes, namely, the
roasting of auriferous sulphursets, and the Millar process for the purification of gold
bullion. This tatter process, as is well known, consists of passing a current of chlarine
through molten bullion, the silver and base metals are converted into chlorides and
cither float on the surface of the gold or are volatalized and pass away as vapour.

Now, according to Dr. Rose’s experinients the gold volatalized as chlonde would
be somewhere about 386 per cent. per hour.  Of course the process does not fast for
this length of time, bt surcly an appreciable amount of gold must be lost by it.

In the roasting of sulphurects without salt the amount of gold lost would be almost
nil, provided always there is no telluride of gold present.  But in the case of raasting
with sait it is evidently different. It would appear from Rose’s experiments that the
proper time to add the salt would be at a temperature of from 600° to 800"

Paul Jaunasch gives the following method of decomposing silicates: —~Lead car-
bonate is prepared by precipitating a2 hot solution of lead acetate by ammoninm
carbonate, the nrecipitates is washed with water and dried in a poreclain dish. The
silicate is mixed with from 10 to t2 times its weight of Iead carbonate and placed in a
platinum crucible, it is heated at first gently until most of the carbonic anhydride is
«driven off, then at a red heat. The hot crucible and contents are thrown into cold
water, treated with nitric acid, and the solution cvaporated to dryness, The product
is dissolved in nitric acid and water, separated from the insoluble silica, and the
greater portion of the lead precipitated, by the addition of concentrated hydrochloric
acil.  The saits are then converted into chlorides by evaporation with hydrochloric
acid, and the remainder of the lead precipitated by hydrogen sulphide. The filtzate is
freed from hydrogen sulphide amy then subjected 10 the ordinary methods for the
separation of the metals.

There is an exceptionally good series of lectures being reproduced in the Socsety
of Arts Journal on * Recent American methods and appliances employed in the
Metalurgy of Copper, Lead, Gold and Silver,” and we propose giving an extensive
review of them in our next issue,

Mr. Amos P. Brown, in the Chemical Meiws, gives the results of the investigations
he has made on the two furms of bi-suiphide of iron found 1n nature, namely, pyrites
and marcasite.  The former resists the action of air, and when decomposed 1 the
carth gives rise to limonite, frequéntly in pseudomorphs, whereas the latter oxidizes
readily into a sulphate, and only occasionally yielding limonite § pyrites is obtained
when ferrous sulphide is deprived of iron by ferric salts or carbonic acid, marcasite
when ferrous sulphate is reduced by organic matter.  From an claborate series of
experiments (cach of which was repeated ten times), which consisted of shaking the
finely divided wminerals with aqueous solutions of permanganale of potash of different
strengths and at different temperatures and then determining the sulphuric acid formed
and also determining the proportion of pyrites oxidized by electricity.  Mr. Brown
concludes that the composition of pyritesis 4 Fe'” 5, Fe! S, white marcasite has
the more simple composition Fe'' S,, or a polymeride of it.

The Necessity of Competf/Ft Geological Surveys of Gold
ines.

Mr. Nicol Brown, F.G.S., in a recent paper before the Geologists’ Association of
London, enunciated that geology in competent hands is the first science for gold min-
ing, aud that no sure foundation is laid for other sciences to base their work unless the
prehminary work f the geologist be well done.  Whether a man goes to seek fossil
shells or golden sands, the same qualities are required for success, the same intimate
knowledge of nature and nature’s laws, without which her thrilling secrets cannot be
discovered.  From the waat of this knowledge, the ordinary uninstructed gold-seeker
always defeats the end he has in view. [le works hastily, and by imperfect methods,
and never stops to mark the finger-posts or compass-poiats, which might guide him to
the object of his search.  The finding of gold must no longer be left to chance, but
should be the result of well-designed and well-organized efforts, and the basis of that
industey, which is now being built up, rests on geological surveys made by qualified
men. These are now demanded, and must be obtained, and the gold miners can well
afford to pay for them, and at a different rate from what has hitherto been paid.

Directors of gold mining companies have considerable difficulties to encounter in
selecting employees who uaderstand the various departments of the work. To the
uninitiated these latter appear complicated ; but in reality they are simple to thase
who take the trouble to spend the time and labor to learn about them. Directors of
gold mining companies should, however, themselves learn how to appoint their staff,
and to control them by allocating to them their work in such a way as to get the best
results.  Instead of this, their aim has been to get what they call an ““all-around ’
man, and thus try tc shift the responsibility off their shoulders. Owing to the con-
fusion existing in the miads of such unskilled persons as to the praper administeation
of gold mines, the work of the different departments has often become hopelessly
mixed. By these persons the manager is expected to be a geologist, a miner, a mech-
anic, a chemist and a business administrator, all rolled into one; but evidently this
leads to failure.  Pseudo-geologists, or prospectors withont adequate knowledge, have
been often employed to survey and report on the properties,

Incapable persons also Kavc been entrusted to do the industrial part of the work
of mining, milling, and saving the gold. Al this blundering results in heavy los.
So largely has this been the case from the carliest times, that those who have taken
the trouble to enquire into the facts, taking good and bad mines alike, have often
made the statement that gold costs more to produce than it is worth, Proper geo-
logical surveys, not only of the gold-bearing veins or beds, but of the enclosing rocks,
must now take the place of the old prospector’s empirical work in order to prepare the
field for the tools ol the workers of the mines, who cannot otherwise proceed intel-
ligently with their operations. The costs of preliminary and congurrent surveys by
competent geologists should always be provided for in any gold mining scheme.  The
expense of such surveys will be infinitesmal, compared with the money thrown away
in limes past on many expensive, abortive, El Dorado-like schemes.

The mining operations should be under the control of an educated and experienced
mining superintendent.  He must be a practical miner, and should have had experi-
ence in mining various ores in different parts of the world. It is a great disadvantage
to employ a miner whose prejudices have been developed by long experience in one

articular series of rocks or of the physical structure of one country. Such a man,
Rowcv.:r capable othetwise, has no resaurces when he comes to deal with new geo-
logical conditions. Unlortunately, many good mines have been condemned by such
men,  The various methods of gold mining naturally depend on the formation of the
gold bearing rocks. The operatinns often peveal sections of the earth’s crust, which
when noted by the thoughtful geologist, lead to further following up of the payable
deposits 3 if, however, these sections are left unnoticed and unrecorded, rich opportu-
nitics are thrown away.

Having * torn up the mountains by the roots,” as mining was described in the
book of Job, and brought the ore **to prass,” the next operation is to mechanically
crush it, in ordee to free the gold from the gangue; there is no evidence of this opera-
tion having been attempted by the ancients.  The stone-breakers, mechanical ham-
mers and various crushing appliances of all kinds do on an artificial scale what the
earth’s movements, the sea, ice, frost and rivers have always done with the rocks ona
natural scale.  The Californian stamp mill for crushing the ore is an improvement in
detail and adaptability on the old Cornish mill used in tin stamping, which has been
in vogue since the seventeenth century. By the stamp mills, which are at present the
chief means of crushing, the ore is reduced 10 a fine state of sub.division, and the bat-
tery is flushed with water to act as & carrier of the flncly divided are or pulp from
under the hammers.  This pulp is carried over plates coated with mercury, which
catches a certain amount of gold, and so saves it in the form of an amalgawm of gold
and mercury.  The general result of this treatment is great loss in float gold, and loss
of gold in slimes. A newer method, which is now attracting much attention, but may
not be applicable to all kinds of ore., is to crush the ore dry, and this makes the pro-
duct easier to deal with, when a percolation chemical process is used for dissolving the
gold out of the ore, instead of taking it out Ly amalgamation with mercury.

It has been the ain of this paper to show that the chance of men finding much
gold in mascive nuggets, and becoming suddealy rich, has for cves vanished. To
continue the necessary supply of gold, to carry on the ever-extending commerce of the
world, a vast industry of the first importance, aided hy many sciences, is needed to
gather out the infinitely small scattered portions of gold as they exist in nature. The
product in gold of the industry which has recently sprung up will afford relicf to the
straitened currency of the world ; and as it can now be procured with the industrial
and scieatific certainty predicted by Jevons, the result to the world will in the near
future be very great.  The governor and directors of the Bank of England may hold
the key of the bank’s geid, Lut the geologists hold the golden key ol knowledge to
the carth’s store-houses of the kingly metal, and although it cannot be counted up like
gold in the bank, they, and they only, car he relied on to survey the new gold-felds
which may yet be found.  If this be done, the still potent survivals of medizval or
Oriental superstitions, ever ready to delude again and again a too gullable public, will
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definitely die out. Men cannot nowadays keep slaves to work their gold mines as of
old ; but, always provided that they work upon the basis of proper geological surveys,
the mining, mechanical, the electrical engineers, and the metallurgical chemists, with
all the far-reaching fingers of their various sciences, can gather.out the countless small
particles of gold from the rock matrices, and pile them into the bank storehouscs. In-
dustry must be set off against industry ; our future gold, got by well-directed industry,
will represent the result of honest men’s toil. Gold so obtained. will reach a steady.
value ; it will neither become greatly ‘“ appreciated ” nor *‘ depreciated,” as the supply
will constantly keep pace with the requirements of commerce ; it will help to keep
the countless mills of many different industries in- continuous motion, without inter-
mittent periods of fluctuating trade, and thus bring benefits to many people in all parts
of the earth. ‘ .

Mine Sampling.

The readers of the prospectuses of mining companies, of which there are at present
no lack, are familiar with the phrase that ‘‘ samples taken from the mine have been
assayed by Messrs. So-and-So, and have yielded ” <o many ounces or pennyweights to
the ton, as the case may be. Now, the name of the assayer is a guarantee that the
samples submitted to him contained no more and no less than the amount certified.
It is, however, in no sense a guarantee that the samples so tested represent the actual
average value of the lode. This latter depends for its accuracy not only upon the
sampler, the conditions under which the samples were taken, but also upon the quan-
tity of the sample, and whether it was taken from a heap of ore already mined and
accessible outside "the mine, or from the lode itself as standing and exposed in the
workings. Now the sampling of a heap of ore is of itself a difficult process, but with
care and the exercise of patient skill, judgment and supervision on behalf of the
sampler, and the absence of interested parties, a tolerably correct idea of its average
mineral contents can be arrived at, and is, indeed, a common occurrence amongst
mineral merchants, who keep men and appliances especially for this work. In the
mining and smelting districts of America mills are erected solely for this purpose, and
the whole process is automatic and mechanical. The ore is crushed in bulk—that is,
in quantities of from 50 tons upwards—and as in the process of sampling its quantity
is reduced, great care is taken to prevent any tampering with its quality, until, at last,
a finely-crushed sample of a few pounds in weight is obtained, which accurately repre-
sents, by its mineral contents, that of the total amount operated upon. In short, it is
a recognized rule that, unless the ore is thus treated in a xampling mill erected for the
purpose at great expense, a correct idea of its value cannot possibly be obtained. In
spite of all this, we are brought face to face with presumably competent men, who, in
the course of an hour’s ramble through a mine, knock off a stone here and there, and
so pretend that they have procured an average sample of a mass of ore, amounting to
many thousands of tons. The idea that such an haphazard way of doing business can
afford any reliable data is, to us, so prepostorous that we have long ago ceased to
place any confidence whatever in the results so obtained. They are, in short, as
likely to show on the one hand that the mine is too poor to work, as they are, on the
other, to prove that it is a perfect Eldorado. Only by a most improbable concurrence
of circumstances can they possibly give an accurate estimate of the value of the lode.
Apart from the treatment of a bulk sample of several tons in a sampling mill, there is
only one reliable method of ascertaining the commercial value of the ore—and that is,
by milling a large quantity of it. If there is no mill on the spot, it is far wiser, and in
the end cheaper, to go to the expense of conveying the ore 10 a neighboring mill than
to risk the expenditure of public money on results obtained by crude, imperfect, and
unreliable methods. In the case of a mine with a mill already at work, the duty is
simplified ; as, if it is not advisable to accept the results oltained by past operations,
it is a comparatively easy matter to clean out the mill, and put through a hundred tons
or so obtained from various parts of the workings. 1In the case of gold ores where
Government returns of the bullion obtained in the past are usually available, is it not
impossible to confirm the number of tons said to have been crushed in order to obtain
that amount by measurements of the stopes, levels, and shafts from which the ore was
abstracted, and so obtain the average yield per ton upon which it would be fair to base
an estimale for the future. If these returns are available, and can be utilized for the
purpose, it would be manifestly absurd to neglect or ignore them ; and yet we have
known of an expert under such conditions ignoring the past, and the milling returns
actually obtained for several consecutive years up 1o the very date of his examination,
and basing his opinion, to a large extent, upon a sample of a hundredweight or so of
the ore obtained during a hurried examination, with the curious result that while his
sample showed that there was no gold in the ore being treated, the actual milling re-
turns for the same time yielded considerably over half-an-ounce to the ton.

In every well-managed mine the process of sampling is practically a continuous
one, for in order to arrive at the difference between the amount of gold actually con-
tained in the ore and that extracted from it by the milling operations, in order to as-
certain the amount of loss, a careful and systematic sampling of the crushed ore, and
also of the tailings, is a part of the routine of the day’s work. This process is very
clearly described in a_paper read on April 21st last by Mr. A. C. Claudet, before the
Institute of Mining Engineers. When dealing with the sampling of the ores and
tailings at the Mesquital del Oro Gold Mine (State of Zacatecas, Mexico), he said
that ““as a general rule it is found that the gold extracted, added to that left in the
tailings, approximates pretty closely to the assay of the ore before entering the bat-
teries ;' in fact, as we understand, there is rarely a difference of 5 p. c. between the
two. This proves that the method of sampling is nearly perfect, even though it is not
an automatic one, but is effected by taking a couple of shovelfuls of the crushed ore
every two hours, just previous to its entering the feed hoppers. An iron bin is fixed
between each head of five stamps and the sample is put into this, making four shovel-
fuls for each 10 head of stamps per two hours. At the end of each shift of 12 hours
the bin is emptied, its contents well mixed and quartered down, the final sample from
each 10 heads weighing about 20 Ib. The whole of the battery samples are mixed
together in the assay office, crushed down to the size of peas, well mixed and again
quartered down until reduced to an amount of about 2 Ib, which is the representative
battery samble for the shift. A portion of this i§ assayed, and a portion kept to be
mixed with all the other samples taken during 2 month’s run so as to form the sample
of the mineral crushed in the month. In like manner, a cupful of tailings from each
battery is taken every two hours, and when dried forms the tailings sample, from
which, again, a portion is taken to make the monthly sample. It is very evident that,
if it requires a careful and long continued process like the above to arrive at the av.
erage value of the ore, it is practically impossible for the cleverest expert to obtain
even approximate results by any less carefully conducted operation ; while to expect
to do so by merely dipping a shovel into an ore-bin is a farce, and is as likely to yield
as valuable an idea of the contents thereof as the dipping of one’s hand into a lucky-
bag at a bazaar.  Enough has been said to prove that, wherever possible, bulk samples
only should be dealt with, and can alone give fairly accurate results. It will, how-
ever, sometimes happen, that there are no means of handling the quantity necessary,

and for many reasons it may be necessary to arrive at approximate results by simpler
means, such as by sampling an ore heap and assaying the sample. " The process.
seems simple, but it necessitates the cutting of a trench straight through the ore heap,
the reducing by hand to the size of macadam, or under, and the quartering of the
large sample so obtained. The reduced sample must now be crushed down still finer
well mixed and quartered down again until the amount is reduced to 20lb or so of ore.
This may be still further reduced, but great precautions must be taken to prevent its
being tampered with, as the insertion of a few grains of gold by any of the well-known
dodges would vitiate the results.

The sampling of a mine itself is a long process, and will entail the cutting across-
of the face of the lode at regular and frequent intervals, the careful collection of the
whole of the mineral so obtained, and the reduction of its bulk afterwards by the same
system of crushing and quartering-down as before. If the ore occurs in rich shoots,
then the samples from them should be kept separate from those of the poor ones, so-
that the extent and value of each may be known, Some experts say in their reports
that ‘‘after picking out all pieces of visible gold the sample assayed, ” &c., but if the
sample has been fairly taken it seems just as absurd to us to pick out the gold because
it is visible, as it would be to take out the sterile pieces of quartz. In both cases the
resvlt would be unreliable as indications of the value of the ore. The sampling of a
mine is by no means to be lightly undertaken ; it is a most serious matter, and will
require patient care and occupy many days ; but seeing that the expenditure ot large
sums of money depends upon the results, we would enforce an opinion that the work
should be entrusted only to well qualified men, and that they should be prepared to go-
minutely into the whole question, and spend whatever time on the spot which may be
necessary to obtain reliable results.—Mining Journal (London).

The Spontaneous Combustion of Coal Cargoes.

The following excerpts are trom a paper read before the Institution of German
Engineers, by Mr. Hermann Pape, C.E. :—

The first part of the paper deals with the theory of the spontaneous combustion
of coal in vessels, and in the second part the author propounds a method for the pre-
vention of the danger.  He arrives at the conclusion that the first and most important
condition for an efficient protection of the coal cargo in ships is to prevent as far as
possible the absorption of oxygen. This can be done either by shutting off the atmos-
pheric air from the ship’s hold, or by changing the surface of the coal so that during
the voyage little or no oxygen is absorbed. Mr. Pape, after showing that it is practi-
cally impossible to prevent the absorption of oxygen by providing a neutral atmosphere
in the vessel, proceeds to describe a new invention, which he claims to be suitable for
removing in a most simple and safe manner all the difficulties which have as yet stood
in the way of the effective protection of coal ships.  This is the invention of Mr.
Behnke, manager of a large chemical works in Germany. The process, upon which
Mr. Behnke’s proposals are based, is shown by the following experiment : ~ Ifa glass
vessel is partly filled with carbonic acid, and vapour of ammonia is brought into the
vessel, the shell of the vessel or the surface of anything brought into the vessel is im-
mediately coated with a thin white film. A closer investigation shows that this flm
consists of carbaminate of ammonium (NH, Co, NH,). If then some moisture is
made to act upon the white film, the latter does not change its appearance, but its
chemical constitution is altered. It is transformed into carbonate of ammonium
[(CO,), (NH;), 11,0] or sal volatile. If afterwards fresh carbonic acid is allowed
to act upon the transformed film—for instance, by making up enough carbonic acid to
maintain the same percentage in the interior of the testing vessel—the white coating
is still further changed, finally bicarbonate of ammonium (CO; (NH, H) being formed
by the additional carbonic acid. If now the vessel, the shell of which is covered with
the thin coating of salt of ammonium, is heated, there will appear an evaporation of
this salt at a temperature of about 158 degs. Fahr., the vapour of the salt escaping
quickly out of the vessel into the air and causing an odor of ammonia. By the fore-
going experiment, the principal idea of Mr. Behnke’s invention is shown. His pro-
cess consists in providing in the ship’s hold an atmosphere containing carbonic acid,
and then forming the salt just described by the introduction of vapour of ammonia.
This salt precipitates upon the coal at first'in the form of carbaminate of ammonium
in very thin layers ; later on it 1akes up moisture from the atu.osphere between the
coal and is thereby transformed into carbonate of ammonium, while finally, by excess
of carbonic acid in the atmosphere of the ship, this salt is transformed into bicarbonate
of ammonium. In this form the thin coating remains until the voyage is finished, and
the presence of this coating is said to entirely prevent the absorption of oxygen. If,
says Mr. Pape, the putting into practice of the Behnke principle is entertained, the
question will at once arise as to the best way in which an atmosphere containing suf-
ficient carbonic acid can be produced in the ship. This is proposed to be done by in-
troducing gases obtained by the combustion of coke. By burning good coke the fire
gases will contain 14 to 16 per cent. of carbonic acid, 0°5 to ¢ per cent., of oxygen,
0°5 to 2 per cent. of carbon oxide, and 79°5 to 81 per cent. of nitrogen, and the com-
bustion of 240 Ib. of coke will furnish sufficient gases for filling up the whole air space
in a cargo of 1,000 tons of coal. To ensure having an atmosphere charged with
enough carbonic acid, it would seem desirable to introduce double the theoretical
quantity of coke gases ; hence every 1,000 tons of coal would require 480 1b. of coke.
The ammonia necessary to form the salt already mentioned is introduced into the ship
in the shape of liquid ammonia by means of the pipes used for the coke gases. The
ammonia evaporates immediately after being released from the high pressure existing
in the cylinder and spreads quickly through the coal. The quantity of ammonia re-
quired for the process will be, as is proved by trials made on a large scale, about 8o
Ib. for every 1,000 tons of coal. As to the combustion of coke, this can either be done
in an auxiliary boiler or in a furnace built for the purpuse.  The introduction of the
gases is effected by a fan, It is suggested either that ships should have on board a
special coke furnace with fan, or that the application should be made while the vessel
is still in the harbour by a tug boat provided with the necessary plant.

Machinery Foundations.

WaLTER H. MUNGaLL, B. Sc.*

The importance of a sound and unyielding foundation for machinery or other
erections has long been realized, and at an early stage in the work of opening and-
fitting a new colliery, the engineer has to turn his attention to this subject. The
first engine that js to be used in sinking a shaft requires to have a foundation pre-
viously provided for it. Boilers and chimneys ; the permanent winding, pumping, and.
haulage engines ; head-gear and screening plant all require foundations. . In the present

* Paper before the British Society of Minihg Students.
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article, the subject will be dealt with only so far as it lies within the pravince of the
mining engineer, and 1t is not intended 1o enter 1nto any discussion of the theory of
foundations.

A foundation in its simplest form consists of an excavation in the ground of such
form and dimensions as will givesa fwm. base for-the superstructure.  Such a foun.
dation is all that is requited for comparauvely hght structures, not subject to sudden
and severe strains,  But for most structuresabout a colliery such a foundauon 15 quite
inadequate, and the excavation is partially or complcte{y filled with some material
which will form a firm and solid base. In’many cases, as for example 1n the case of
a pulley frame, the area of the base of the structure 1s small in companson with the
weight upon it, and the pressure per unit atea is consequently great, greater often
thap simple earth foundations can tesist. To reduce the pressure per unit area it is
<customary to form the excavation of sufficient size, and subsequently to fill it with
some solid material as masonry, brickwotk, or concrete, through which the pressure
fs distributed to any desired extent. Before proceeding with the construction of foun.
dations, the first lging to be ascertained, after an acquaintance with the r.ature of the

ound, is the approximate weight to be supported, and the foundations must be so

esigned that the pressure per unit area will be well within the limits of safety. The
direction of the pressure must also be taken into account, and the base ui 1.2 foun-
dation should be formed as neatly as possible at night angles to the drcction of pres.
sureuponit. As a general rule also, the line of thie cesultant pressure on a foundation
shou‘ll(l pass through the centre of gravity of the foundation, or us near thereto as

ssible.
po In some few cases a firm and sufficient foundation readily obtainaile on rock. in
which case all that is necessary to prepare it for the superstructure resting on it, is to
-cut away all loose or decayed parts, and to hew or dress the surface of the rock
to suit the form and pressure of the structure to be erected.  Whien the surface of the
rock is irregular, it may be necessary to fll hollows in it with masonry or concrete.
It is customary in engineering practice to allow for stone structures a factor of safety
of not less than eight, and for fpundations on rock the pressure shonld not exceed, at
any {:oinl, onc-eighth of the pressure required to ceush the rock, Experiments bn the
crushing pressure of rocks have from time to time been ade by vatious engineers of
eminence, the average results of some of which are given in the subjoined table ;—

TABLE OF THE STRENGTH OF ROCKS.
Crushing Stress,

i Pounds per sjuare inch.

Sandstone (strong) . . e §000 t¢ QOO0

do {weak) . . . 2000

do (ordinasy) .. .. . . 3000 to  §000
Limestone, compact (stcong) .. . . 8000

do magaesian (strong) .. . . 7000

do do (weak) ., e 3000

do granular .. . . . 4000 10 4500
Chalk .. e .. e . o 300 10 400
Whinstone (basalt) . e .. . 9000 o 17000
Granite . .. . . .. 6000 10 11000

Where the rock surface is not accessible for forming the foundatior, the base of
‘the structure has to be rested on the earth above the rock, and the total pressure must
be more or less distributed as the earth is softer or firmer. In firm earth, such as hard
-clay, clean sharp sand, or firm dry gravel, the greatest pressure in general engineering
praclice is from 2,500 to 3,500 pounds per square foot of bearing surfaze. Fora
superstructure that is in itsell heavy, or that has to support a heavy load, or that is
lialle to severe strain, the foundation base must be made of such area'that the pressure
per square foot will not exceed the above limit.  Usually the footings or lower courses
of ordinary masonry or brickwork, as of an engine house, have anfadditional breadth
or “*spread ”* equal to onc-and-a-half times the thickness of the body of the wall when
built on compact gravel, or of twice that thickness when built on sand or stiff clay.

Before building on soff earth, additional precautions must be taken with regard
to the foundations, and some other expedients must be adopted than those applicable
to firm carth foundations. Of course there are degrees of softness, and no general
sule can be laid down applicable to the vatiety of cases that may occur in practice.
The simplest class of foundations on 3oft earth are those already referred to as appli-
cable to firm earth, with this difference, that the base must be further increased to
reduce the pressure per unit area.  When softer earth, as peat moss, soft alluvial clay
or silt, with, in some cases, a natural slope of one vertical to cight or ten horizontal, is
nict with, of considerable depth, other methods have to be adopted. These generally
entail the use of timber or iron.  Timber platforms are usually constructed by forming
a grating of crossed beams of ¢lm or oak which in turn is covered by planking on
which the superstvucture rests.  The beams employed are usually from 10 to 12 inches
square, and laid about 3 feet apart, the spaces between heing filled with concrete.

The method usually adopted, however, for sccuring a good foundation in very
soft ground is by piling. Piles are usually of square or round timber from 6 to 9
inches diameter for piles from 6 to 12 feet long, and larger in proportion tothe length,
the ratio of diameter to length being in general about one to twenty.  In setting the
piles they are placed as close together as practicable.  When piles are driven to form
a rectangular or circular foundation, the outer circuit of piles should always be driven
fisst. The work being finished at the centre.  The piles may be surmounted by a
platform as above described. or simply by a layer of concrete.  The most suitable
timber for making pilesis elm. In general practice the limits of pressure on pile
foundations mn{ e taken at 1,000 pounds per square inch of head are.. when the piles
are driven till they reach firm ground, or 200 pounds per square inch of head area
when the frictional resistance between the timber and  the carth is the only support.
In all cases where timber is thus employed in foundations, care should be taken to
keep it entirely removed from the influence of the atmosphere, and to keep it wet,
otherwise it will soon decay.

Engine foundations, as a rule, require ta be raised sufficiently high above the sur-
rounding ground to give clearance for the fy-wheel, drum, or gearing, or for other
purpose, as also to form a sufficient weight to which to fix the engine.  Engine foun-
dations may be constructed of timber, brickwork, masoncy or concrete.  For perma-
neat work timber foundations are not to be recommended, as they are liable to carly
decay, but for temporary winding or pumping engines at a sinking shaft they form a
convenicut, simple and cheap foundation.  They are easily built and easity removed,
and the material may subsequently be used for similar or other vury,ases.

One form of engine foundation, now almost obsolete, was built of ashlar masonry,
l!lL‘ stones being of large size, cach measuring about 10 cubic fect, the usual dimen-
sions being 4 fect by 2 feet by 15 inches thick.  Stones of larger size are more expen
sive, and were consequently seldom, if ever, used.  Undoubtedly this makes a very
food foundation, but it is costly, and it is now generally superseded by brickwork ¢r
-concrete,

Brickwork built with Portland cement mortar is in very general favor, and forms
an excellent foundation.  The bricks should be tightly built, the joints not exceeding

!
uarter of an inch in thickness, and the whole structure well bonded together so as to
orm, as nearly as possible, one solid block. The cost of this kind of engine founda-

tion is considerably less than one of ashlar masonry.

For engine foundations, and, indeed, for all sorts of foundations about . colliery,
there 1s much to recommend the use'df doncrete. It forms the best foundat n,and is
less cstly than either ashlar masonry or brickwork, Concrete 1s essentiall  + species
of rubble building, the stunes of which are cemented together by a mortar, usually of
Portland cement and sand or fine gravel. About a colliery where, as a rule, a pleatiful
supply of sandstone is readily obtainable, especially duning sinking operations, 1t may
with advantage be used in the manufacture of concrete. A quantity of stone {s broken
to about the size of ordinary road metal, or from 1% to 23 inches diameter. This is
mixed with certain proportions of #lean sand and of Portland cem:nt, the proportions
of the various ingredients varying with the purposes for which the concrete 1sto be
employed. For ordinary foundations the proportions are generally about four parts
by measure of broken stones, one part of sand, and one part of cement. These, after
being thoroughly mixed, have sufficient water added to make the whole a plas.ic mass,
which is forthwith transferred to the excavation or other receptacle previously p: wided
forit. At the same time, a number of large stones may with advanlaic be throv.o .n,
care being taken that they are thoroughly bedded in the concrete, which should lso
fill all interstices between them, When using sandstone for making conerete, 1t 17 not

enerally necessary to add sand, as in breaking the stone a quantity of sand is >ro.
guccd. unless the stone be very hard. iy a little experience one can readily estimate
whether there is a sufficient quantity of sund among the broken stones, and it becomes
unnecessary to measure them out separately.  Broken bricks, blast furnace slag, lime-
stone and other materials are frequently used for making concrete. It should be
noted that the concrete occupies only about two-thirds of the volume of the ingredients
when unmixed,

\Vhen concrete foundations have to be raised above the level of the surface, a
casing, usually formed of planks, has to to be erected, of the form and height of the
monolith, into which casing the plastic concrete is placed.  After it has sufficiently set
to permit of the casing heing taken away, this should be done. .

In conclusion it may be useful to compare the cost of building engine foundatins
of the three classes referred to.  For a set of coupled winding engines, each founda-
tion will contain about 40 cubic yards, or say 80 cubic yards in the two, and the total
cost will be approximately as under :—

80 cubic yards ashlar niasonry @ 55/- = 4220 0 o
8o o brickwork in cement @ 16 - = 64 o o
8o ¢ concrete (§ to 1) @ 9/-= 36 o o

Water Power Applied by Electticity to Gold Dredging.*

By Ronert Hav, M. Inst,, C.E,

In many mining districts there are deposits of gold which cannot be worked owing
to the difficultics of transport and the dearth of fuel. The application of water power
transmitted to a distance by electricity is, therefore, a subject which may well com-
mand attention in well-watered countries like New Zealand, where a plentiful supply
of power is obtainable ; for intervening hills and yalleyst form no obstacle to its trans-
mission, there being few districts through which light wire, and Foles cannot be easily
carried. The plant described in this paper is the fiest of its kind constructed in New
Zealand, It was designzd by the author for gold dredging or: the River Shotover, at
a point about thirty miles from its confluence with the Kawarau River and twenty-five
miles from Queenstown, a small town situated on Lake Wakatipu, which lies about
1,000 ft. above sea-level. The Shotover runs through rugged and inhospitable country,
generally in precipitous rocky gorges, and is only accessible by tracks cut down the
leadinge ‘spurs and gullies. ~ Since the dredge commenced operations, however, a
mountain road has been construcied at a considerable elevation above the river, and
extends some twenty miles towards the upper Shotover dredging ground, opening up
to some extent the interior of that part of the country.  All the bucket, grab and suc-
tion dredges hitherto employed in New Zealand have been actuated by steam po. er,
bituminous coal, lignite or firewood usually being fairly plentiful, and accordingly
moderate in cost.  In the case referred to, however, fuel could 9nly be obtained at

rohibitive prices, as it would have heen necessary to transport it to the dredge for
vng distances over the mountain tracks on the backs of horses. Water powerin acon-
venient form was found 1o be available at a branch creek, but for many reasons it could
not be applied directly to dredging. It was therefore decided to transmit the water
power by electricity to the dredze in whatever part of the river it might be working.
The water was obtained from & creek one and a-half miles, and was brought, by a
race cut in the side of the hill, or, through places where the ground was too precipit-
ous or loose to carry the race, by a timber flume, to a pressure tank situated i a point
524 It. above the generator house,  The race is 2 ft. 6 in. deep, and 3 ft. wide at the
bottom, and the sides are cut with slopes of 2 in 1. The flume is rectangular in cross-
section, 2 ft. deep and 3 ft. wide, and’ in places where it could not be wholiy set in, 2
cutting along the side ot the hill, is carried, partly upon trestles standing about 6 ft.
apart.  The pressure tank is 20 ft. long and 12 ft. wide at the bottom, and has sides
with slopes of 1 in 1 and 2in 1, The water passes from the pressure tank through a
bell-mouth covered by a wrought iron grid, and is carried in steel pipes to the gener-
ator house. The pipes are of rolled steel of 16 and 11 Birmingham wire-gauge, with
double-riveted longitudinal seams and single-riveted circular seams with 1 in. lap.
The pipes are each 19 fi. 6 in. long vver all, and are jointed with wrought iron flanges
riveted to the pipes.  The internal diameter ofthc main pipe is 14,% in. l“hc quant-
ity of water available mn ordinary seasons is 240 cubic feet per minuie; hut in dry
weather after a hne winter, when the snowfall has been light, the supply falis to about
half that quantity.  This, however, is sufficient to develop the necessary power.  The
gencrator-house is situated about midway between the ends of the portion of the river
to be worked, which is about four miles long.  The prime mover of l.he generator-
house is a 4 ft. Pelton water wheel, on the buckets of which the water impinges from
a 134 m. nozzle at a pressurc, 1n the pipes outside the station, of 228 b per square
inch, The Pelton wheel drives by belts, two Brush-Victoria, series-wound dynamos,
which, when working at their normal speed of 700 revolutions per minute, give cach
an electromotive force of 630 volis and a cuirent o1 40 amperes, or togetlier a total
electrical output of nearly 70 horse power.  The two dynamos are coupled in series.
A Buss-Sombart tachometer, driven from the armature shaft of one one of the dyna-
mos, mdicates thesr speed, while a Soames-Nalder ampere-meter and a Cardew volt-
meter (the latter veading up to 1,400 volts) indicate the current and electromntive force
respecuvely.  The Petion wheel has no automatic regular, as the work,tequired of it
15 fawly constant. It was necessary, however, to provide against the possibiluy of an
abnormal merease of current, due enther to accidental shurt circuung of the line wires

*A paper read before the Institution of Civil Engincers in conjunction with the poper on * Elec-
trical Haulage at Earpock Colliery.”
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or to the sudden artest of one af the wotars, which might result in damagy to the gen-
erator artuatuces 3 and 1o provide also against racing of the Pelton w heel and dynamo,
which would take place if the citcuit was broken ar the load suddenly thiown off one
of the motors by a belt leaving the pulley,  This has been accomplished in the follow-
ing manner.  Two clectto-magnetic switches ate placed in citcuit with the dynamos
and motos, and ase so adjusted thay, in the event of the cuerent iu.c;cas§ug 03
ampeses above 1ts pormal amount, one of them, and in the event af it decreasing W 3
amperes below it the other one, disconneits the lineand motors from the circuit and
throws into it in their * “ace a set of ivon wire resistance coils, constituting an antificial
foad of the normal amuunt. 1€ anything occurs to the lise of motoss to caese an ab.
normal increase of decrease of curtent, the dynamos are therefore automatically pro.
tecied and continue to work as if nothing unusel had occurred.  When either of the
swilches comes anto actio, an celectric hell calls the attention of the attendant.  The
comunvance has been found to answer well in practice, and has on several occasiops
saved the dynamos from the risk of damage.  The conductors between the station atd
the dredge form a completely metallic circuit, and consist of bate copper wire of No, 4
S. W, G. supported vpon Juhnson-Phillip fuid msulators.  The supports are old 4o ib.
sails, with a short hardwood csoss-arm bolted to each about 2 fi, fiom the top; this arm
carries the insulators for the conductors, while a third insulator, bolted to the top of
the 1ail, carnies a tclephone wire connecting the generator-house with the dredge, the
Tength of hine being about two nnles.  Between the ends of the copductorson the bank
and the motors 1 the dredge the two caliles consist of seven No. 16 copper wires, and
are heavily insulated with vuleanized indiatubbier.  The shote ends are clamped to the
conductors near 1o ene of the poles, a supplementary pole having to be used occasion-
ally when the river bed is 100 wide to admit of asingle span to the dredge.  The other
endds of the cable pass over msulated pulley-blocks and are coiled as the dredge moves
towards or from the shose,  The clectric motors, of which there are two, are also ar.
ranged 1n series and ase exact duplicates of the dynawos, the object being to make the
vanious parts of the machinery interchangeable, and to avoid a mwultiplicity of spare
appatatus. A spate aunatuge and field magnet are provided which will fit any one of
the machines.  One motor desves directly, through a belt, a centutugal pump ;. whilst
the other, geated to an intesmiediate shaft, drivesthe buckets, winches and revolving
eybnder of the dredge.  As 1t is sometinies necessaty to vary the speed or to stop the
motor that works the buchets, a variable on wite resistance is provided by which its
ficld-magaet catls can be shunted.  The motor that dnwes the pump acts as a carrent.
regulator, for, when the bucket motor is switched off, or its speed vaned, the pump
motor alnorbs the surplus electrical energy—revolving faster and causing the pump to
throw more water, which, however, does net cause nconvenicnce. By this means
great simplification in the working of the plant is atamad—an impostant factor when
clectrical appasatus 3s placed in the charge of unskilled hands.  The frames and plat-
of the diedge, which is 80 ft. Jong and 20 ft. widc, are entirely of steel, and whete
possible, all the framung, ladders, buckets, etc., are constructed of the sanie matesial,
Th= buckets, which have each a capacity of 3% cubic feet, are filled and discharged
ata rate of about twelve por nunute.  This gives a lifting cayacity. while dredging to
a depth of 20 {1, of more than 9o cubic yards per hour, which 1s as brge a quantity as
can be cconommcally treated on ihic tables for gold-saving purposes.  The winches have
sepatate barels for the quatter, firad and hoisting lines, which ate of steel wite, and
each barrel 1s drven by a large worm wheel. A vertical shalt carrying a warm wheel
is connected with bevel wheels belaw the deck, which are provided with friction
clutches s acranged that the bareels can be thiown in or out of gear by wmoring the
winch handle to one side or the other, all the wanchies being drven by 2 shaft below
the deck.  The dredgings, boulders and gravel are delivered into 2 tevolving cxlinder
10 ft. fong, crstructed of lars set iy in, apan.  Through these laes the gold and
fines 1and jass on to the tablos, the stones and debins being retatned and aficrwards
dischasged disect o the nves through the stonre shoot.  The tables ate set at an in.
clination of 1 10 12 and ate cuvered with haize upon which the golld is cavght.  The
clnths are washiad into tubs at futesvals of cight bours and are then teplaced on the
tables. A 103 . centrifugal pump, dsiven at a speed of 600 sevolutions s minote
and with a Lt of 36 f1. from the wates tevel, supphies about 2,000 gallons o} water per
mantie 1o the revolung cylinder. The diedyge s lighted by two so.ampere Biush arc
Samps ancluded 1o the power aireuit in muluple senies with the motois. They are con-
rolicd from a small switchboard on the veswel. W\ 1esivtance coil 1o take 20 amperes
is arranged as a3 shun® on the famps, while the remaining 20 amperes is dnided equally
heincen two aircats, 10 each of which an aic lamp is placed.  The swiches are ar.
rangad so that 1§ onc of the famps 1s swaiched off an cquivalent resivance 1s thrown
into the circust in its place, the cutzent in the arcunt of the othier lamp remaming un.
unaliczed.  When the lanp i< swatched olf 1t s ennirely disconnected from the power
circust, 50 that 32 auy be tauched without danger of unplersant shock. A third switch
disconnccts the revuaances and lamps fram the power oircuit dunng the day tume,
when the Jamps ate not trequired. The full avaslable ouiput of the plant as not stilized
and a reseive of power 1s always mamtaned.  The working duties of the plant as
olrncrved are:—

Prowure of water in the ppes

" atihe valve. .. ..

» at the nazzle .
Spead of the Pelton - hiecl
Wates ueed per unute .. L.
Fower of the 'clion whedd .. .
Total clectivmutine force of thedynamos
Total wirsent of the dynamos | .

ceevee

228 ib. per squarce iach,
193 1, "
188 th, "
437 scvs. pes minute.
108 culac feet.
8S hogse power.
1,170 volts,
3oamperes.,

Teual clecineal cuspan Ce e 37 horse power.
Tans ot power uatannticd htough ne
mlesolline . . . ceees 32 hunse powner.

The oot of the cutire imtalfation was 1 —

el P te e - L2t
Race and fume. tecieres-e sass eescsscisane wn 500
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—
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Notes on Modern Steel Warks Machinery.*

. By Mg, Jases Ritey, Glasgow,

Amongst the imany results of the intreduction of mild steel into engineering work
may be mentioned 1he development of the various mechanical appliances vsed in the:
process of manufacture of that suctal into the finished forms of sectional bars, plates,
&c.  As engineers have become better acquainted with its many excellent quaiities,
amd have realized the possibilities opened up by its use, their demands on manufactur-
ers have steadily incteased for plates and hars of greater area, strength and weight.
Conversely, manufacturers have stimulated these demands by costly outlay on im-
proved machinery, designed to deal with masses and weights which but a'few years.
ago would have been looked upon as unattainable. This continuous emulation has
rcsu‘l\lcd in the massive installations of machinery to be found in the most modern steed
works.

‘ollinng-mitl Engines.—The jmprovements or maodifications which have been
made of late in rolling-mill engines have been in the direction of largely increased
strength and power, and of careful attention to the designing of details, these latter
pechaps small in themselves, bt in the aggregate having an important bearing on the
econotical working of the engines, and on the dimination of the cost of maintenance.
In these days of keen competition, when rigid economy is essential in otder to reduce
costs to a minimum, it is inmportan’ that the consumption of steam should be reduced
to the lowest possible; hence for pull-over or non-reversing mills compound condens-
ing engines have been introduced with automatic valve-gear, which are working with.
a consumption of not more than 3 . of fucl per indicated horse-power pes hour, in
place of the old wasteful cnlfim:s which consumed from two to even four times that
quantity.  With reversing-mill engiaes also attention has been turned to the economiz-
ing of steam, and trials have been made with compound engines, Compound reversing:
engines have not proved economical, when applied to mills— such as cogging or rough.
ing mills—where the pieces Ieing rolled are of short Jength and necessitate frequent
reversals ; while their use has beea accompanied with troubles and difficalties in other
directions, which bhave more than counterbalanced the small cconomies possible.
Whese water is available in sufficient quantity, it has beee utilized in condensers, con-
nected cither with single engines or with several engines from which the exhaust steam
is led 10 the condensess at a centeal station.  The use of central condensing stations
for a number of engines appears to have received more attention on the continentethan
in this country ¢ it is stated that recently this plan has been adopted there in several
instances, and with satisfactory results both in economy and otherwise.  The only
instance known 1o the author whese the plan has been adopted on a large scale in this
country is at the North-castern Steclworks ar Middlesbrough, whese a central con-
densing and pumping station of considerable magnitude has been put up by Mr.
Cooper 3 and, although no definite statement has yet been made as to results, they age
believed to Le not unsatisfactory.  The considesation of rolling.-nnlls will here be
limited to those engaged in the production of plates 3 and cogging mills are naturally
the first to be dealt with.

Cogying-mille,—In the caslier days stec] slabs 10 be rolled into plates were made
from ingots under the ham=ner. Labor difficultics and possible cconomics led the
author eatly in 1883 to put down at Rlochaitn Works the fiest copying-mill used for
this purpose.  Recent slab-coprging mills arc in all essential features like that pioncer
will, but ar much larger and stronper, and therefure are capable of dealing with
heavier wgats, yielding mach latger and heavier slals.  Madifications have also been:
m:ltlc_lc in the machinery for tilting up the ingots and slabs for alicinate edge and flat
rolling.

A good example of a slab-cogging-mill was made tecently by Messts. Lamberton
& Co. for the Wishaw Steclworhs,  The rolls of that will ase 8 {eet 6 inches loug and:
40 inches diaxcr. and at Loth eads have grooves in which slabs 34 inches wide can
be rolled on The housings for both rolls and pinions are massive, and well
futed for their work.,  The pinions of cast steel are 48 inches in diamcter, and have
hehieal teeth 36 tnches lung, with shrouds or flanges at the ends. The spindles are of
seel 3 the upper has spherical cads, and is supported from the pinion housing at one
end and from the top-toll chock at the other.  The mill is fitted with screwing-down
gear, driven through geating by a jair of steam-engines ; and an indicator is fitted to-
puide the screwer. Live solls of steel are fitted back and fiont of the rolls, and are
diiven by a steam-engine with cylinders 9 inches d'ameter by 33 inches stroke through
gearing i the ratio «f threc 1o one.  In front of the mill is a sa1 of 1ihing machinery.
The wirmng levers aie placed on movalde carriages, which raverse to and fro acrass.
the iont ot the 1olls as 1equired, being actuated by hydsaulic power.  Thus the ingot
or Jab can not only be 1wrned from flat 10 olge or wice versa, but can also be traversed
from one end of the 1olls 10 the other.  The cradic for recciving the ingot and lower-
ing it upon the feed rollers is of massive character, being designed to deal with ingots
up to 10 ons< in weight. 1t is controlled by hydraulic powes acting through 2 ram,
which caties a shidding Liock 1aking on 10 the pin of a crank fitteef on the aale of the
cradle.  The will is driven by a pair of macsive engines having cylinders 36 inches
diameter by 60 inches stroke, 2nd gearing in the rativ of oneand three.quarters ta one.

A cogging of quite a different kil was designed in 1890 10 mect some special
sequiremienis at the Hlochairn Steclworks, and to emiundy sonie modifications suggested’
by the authac’s experience with the ordinary cogginp-mill.  Up to that time the widest
slals in cogging-millc Jid not exceed 36 inches,  Slabs of much greater width were
then requited wnder special circumaances: and it was dlecided 1o adapt the will 10
proatuce them up 10 60 inches wide. Tt was also decided not to urn them up on ede,
this disprensing with the nccossity for the powetful and somewhat cumbirous, as well
as eapenisise, uling geze which wonld have been required for such wide slalis.  Fur-
thernre, expenence hiad shown that i the course of years she ot of maintenance of
the Ine wolles geanng was considerable 3 and it was decidad 10 dispence with this, and
o adag t e dier methods of movay the ingots and slate o and foom the mill.  These
consuderations Jed 1o the mill being made of the universal Kind, with one pair of hori-
aontal solls for work on the flat, and oac pair of vertical rolls for work on the edge of
the slabs,  Every nant of this inill is madc of stecl.  The housings are massive and are
tne caamples of the steclfounder’s att.  Besides the usual procisions connected with.
horirontal rolls, the housings have also provision for the footsicps and beasings of the
vertical 1olls, as weli as for the strang hosizental shaft Iy which the latier are driven.
Furthaamme, one of the vestical ralls i< made 1o move forwands and backwasds across
the mills, soas o put wark on the edges of the slals, and has a teavessing motion
through 28 inchics, so that slabs can be made of any width from 6o inches down 10 32
inches.  With these arrangements it was contemplated that asmorplates up 1o nearly
3 feet wide might be rollad in this mill, with their adges se. well finished that com-
parativedy hittle machine work would be requirad upon them. \Vith a view fo the
transverse molion of the vertical toll, provision was made in the housings for the
nccessary <crews ana auts by which it is cifecied, as well as for the stidec and guides
nccessary for keeping the soll in the true verrical planc.  Hence it will be scen that,

e,
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in order to meet these tequiremients, as well as some other details, the production of
these housings was a work involving no little skill and amaiety.

Screwing-down gear for the horizontal rolls is placed in the usual way on the top
-of the housings.  On the housing and side frame o)(hc mill is arranged screwing gear
for setting up the vertical roll transversely, and simultaneously for §etting up the neces-
sary giuides for the slabs, these guides extending a considerable distance in front and
4t the back of the rolls.  Both sets of gear are driven by a small pair of cngines
through gearing.  They can be worked together ; but the practice is not to wark them
simultaneously, but alternately as requited, so that work can be put on the flat or edge
-of the slab at choice. To this end clutches are awanged on l}w shaft of the small
driving engines.

The horizontal rolls are 28 iuches diameter, and the vertical rolls about 2t inches
“The latter are driven by bevel wheels on a horizontal shaft, which extends to the
pinion housings and receives its motion through a pair of wheels, one on its extseme
«end, and which wc ks into another keyed on the shaft of onc of the mill pinions. “This
outer end of the driving shaft is carried in bearings formed in the pinton housings.
As one of the vertical rolls has a traversing motion, the bevel wheel driving it must
necessanly slide along the shaft.  In order to keep it in gear with the crown wheel on
the roll, a special form of yoke and thrust bearing was designed, which is carried on
the projecting end of the vertical roll above the crown wheel.  The driving wheel on
the horizontal shaft has a long boss or sleeve, on which are formed collars; these fit
into and run in the thrust bearing on the top end of the verticalroll,  Thespindles for
-driving the herizontal rolls are both supported in bearings, the upper onc in a manner
similar to that already described for the cogging mill at Wishaw,

At the front and back of the tolls are dead golless, carricd in brass bearings on
side frames, and eatending a consderable distance from the rolls. At each extremity
are special carriages, sumilas though not idepiical in design, for bringing the ingot to
the mill at one end, and removing the slab to the shears at the othe. These carnages
were adopted in place of the long series of live sullers comwonly used.  They are
actuated by hydraulic rams, whose stroke is multiplied by the intervention of chains
and pulleys. “Tue rams and cylinders are placed on the ground, a linle away from the
centre line of the mill.  The carriage for bringing up the ingot was a necessity under
the special circumstances, inasmuch as the crane canrying the ingot is fixed, and can
-deliver it only at a certain point some distance from the mill. At this point is placed
the ingot cradle, now so commonly used, but first designed and used at these works.

At the front and back of the mill, and in line with the roll howsing at one side of
it, are special appliances for moving the ingots or slabs.  These consist of long piston
rods, having a piston at about the middie of their length, on which wotk lang pushing
cylinders, carrying arms that extend across the centse line of the wmill.  The arm in
front of the mill is made to rotate in a vertical plane upon the pushing cylinder by
means of a small hydraulic cylinder and ram, which can take hold of a small projec-
tion on the hack of the arm, when by the longitudinal movement of the pushing
-cylinder it is moved out to a cestain distance from the rolls.  The picton 1ods are
hollaw from each sidde of the piston, and through apertures in them the water pressure
is admitted by which t! e cylinders are moved. The action of the parts is as follows :
The ingot carriage is moved up 1o the cradle, which has received the ingot from the
crane.  The cradle is turned down, and deposits the ingot on the carriage, which is
then moved forward 1o the cnd of the mill, the pushing arm having been tilied up for
allowing the ingut to pass under it.  The arm ic then lowered behind the ingot and
water pressure 1s adimitted into the pushing cylnder, which moves forward and pushes
the ingot over the rollers up to the horizontal rolls of the mill 3 these seize upon it and

pass it through.  Then the cotresponding pusher on the other side of the mill comes
1nto action, and pushes the ingat back again into the rolls, and this alternate action is
continued until the slab is finished 1o the requited widih and thickness. Al these
opcerations ase controlled by onc 1ad at the sciewing gear, onc man at the pushers and
~carniages, one man at the mill engines with his assistant to do the necessary oiling,
ctc., and the roller in charge of the mill.  When the slab is finished, 1he back pusher
slides forward, takes hold of the near end of the slab, and pushes it off the roller< and
upon the carriage which conveys it to the shears.  The carriage is long cnough to ac-
commodate Inng slabs; it 1s supposted and travels on a frame-wark of girders, onc end
~f which is pivorcd, and the other 1ests on a hydraulic ram of short stroke, which by
saising the end of the gitder fraine and the carriage resting thercon enables the slab to
pass forward through the shear blades without contact with the lower bade until the
shearing actvally begins.

Hydrawulic Slab-shears.~In conncction with the first cogging-mill the author
adopted hydraulic power for cutting the slabs 3 and when the second mill just describ-
cd was constructed shears of the same kind but much more poweriul were erected.
They were made by Messrs. Tannett Walker & Co., Leeds.  Onthe four earncis of a
massive bed-plate are placed columns supporting the cast-stecl entablaturc, in which
are formed three cylinders, «bic centre one 31 inches diameter, and the two side ones
cach 22 inches diameter,  Four sirong steel bolis, passing thiough tasc-plate, co'umns
and entabilature, bind the whole togettier into a fium strang structure.  The rams for
the two side cylinders are made suthiciently long to extend for somic distance into the
basc-plate: they thus act as guides 1o the bokter of the upper shear-blade.  The
bolster is a <trong steel casting 3 its upper centre part forins the ram of the large centre
cylinder, while the two side rams pass through and are attached to it by strong tap-
bolts ar screws.  The lower boleter is fixed on the baceplate: for resisting the lateral
pressurc when shearing, it is supporied by two strony: steel castings, which are placed
on the base-plate under the columns, the main binding bolis pacsing throagh them.
Thesc castings are alco <rengthened by a strang balt fastened through them, trans-
versely o the shears,  Provicon is made far holding down the after end of the shab
during shearing, by a cylinder fixed on the entablature, in which works a ram acting
through u cross:head upon two rods: the latter are attached to a second egass-head,
which presies down an the slab. Al the rams are dlesigaed 1o work against consant
peescure from the accumalator, and thus the return suoke is obtained.  The accumu.
tator is foaded to give a preswre of 1 tan per square inch.  The pipes or tubes arc all
led to a convenient positinn, where all the muvements arc controlled by ene aan at
the valves.  On two of the columns brackets arc provided. which suppant sliding
brackets carrying the table that reccives the <lab when sheared.  This table has
hydraulic cylinders and rams under it by which it is raised or .owered 1o suit the
siroke of the shears when cutting aff the slah. By the action of anuther ram the table
after_receiving the sheared slab is made to slide outwards, away from the <hear-blade,
and into range of the hydraulic crane, which lific the slab and’ laads it upon the car-
tiage, where it is weighed and stamped, preparatory to being pacced forward 10 the
plate-mill.  In shears of this kind, it is important that the cut should be made ac
rapidly as possible; otherwise the hot slab 1s so long in contact with the blades that
they become softencd, the edges fail and they are soon rendered useless.  Hence the
arcas of all apertutes Ieading to the hydraulic cylinders should be as large as possible.

Stab-cutting shears of great powet were made by Messra, Buckton & Co, 10 work
in connection with the cogging-mill at Wishaw stecl works.  The machine will cuta
hot slab up to 42 inches wide and 3zinches thick. It is driven by coupled engincs,
with cylindets 26 inches diameter and 30 inches siroke, through gearing with a multi-
plying pwer of thinty to onc.  The cccentric shafi is 20 inches diameter in the necks
3he caps of the eccentric shafts are held down by four bolts of 103 inches diamcter,

rauing throupgh the uprights from top to bottom,  While a slaby is being cm off, it is
1eld down on the anvil of the machine by a self-acting hydraulic-pressure foot; giving
a load of twenty tons ; this prevents the slab from tilung upwards under the action of
the cut.  The remaining portion of the bloom rests on a roller cradle, which is sup-
rarted by a hydraulic cylinler loaded to a constant pressure of 20 tons, so that the
loom is-upheld and prevented fiom titing downwards under the action of the cut.
Thus both parts of lloom are compelled t0 remain approximately horizontal; in con-
sequence the severed ends are cut square, and are not sensibly scarfed.  The cradle of
live rallers which supports the bloom becomes depressed under the pressure of the
shear slide, and recovers its position when the slide goes up again.  The cradle is
arranged to feed the blooms into the machine, and the cut slabs are delivered over the
anvil.” The object of this arsangement is that the live rollers which feed the bloom
in may be brought as close to the knives as possible. At the delivery side of the
machine there is a hydraulic measuring stop, for gauging the cut slabs 1o measured
lengths fiom 6 inches to 8 feet long. It hasa pointet and graduated scale for measur-
ing 5 and is made with a hydraulic tilting cylinder, to swing the top free above the
travelling bloom.  With this gauging stop, the bloom can be stopped while travelling
on the live rollers, and can also be pushed bask uito eaact position for cutting, and be
regulated easily to a fraction of an inch.

Plate Milis. —1n this country it is almost the universal practice for plates of, say,
¥ -inch thickness and upwards to be rolled in reversing mills, especially if they are of
considerable area and weight ; the difficulty in handling heavy slabs and plates no
doubt conduces to this practice.  Whether it'is the most economical method o! manu-
facture, especially for what may be described as plates of medium thickness and weight,
may, perhaps, be opea to discussion ; but for handling the heavy plates now produced
it is undoubtedly the safest, and, perhaps, also the most cconomical.  The plate mills
supplied to the Wishaw works by Messts. Lamberton & Co. are excellent illustrations
of present practice.  For general use in producing plates of medimn width, the mill is
provided with two stands of rolls, the i ° “ng pair being etnlled, as is customary.
The rolls are 8 feet lung and 30 inches diameter.  Both top rolls are supported on
hydraulic balances, and have a lift of 18 inches.  Mechanical screwing-gear s applied
to the roughing rolls, and is driven by a pair of small horizontal engines geared to give
the required speed.  The chilled roll is screwed down by hand in this case ; but there
is no satisfactory reason why the screwing should not be done mechanically at both
rolls. Arrangements exist which admit of accuracy of gauge being obtained with
certainty when mechanical screwing is applied to the finishing as well as to the rough-
ing rolls.  Onc simple method which may be mentioned is the insertion of what may
be termed a short screw-jack between the chuck and screw in one of the housingss a
slight alteration of this, made by the rolier when niccessary, will at once correct any
small inaccuracy in the setting ar position of the main screws.  Live rollers are fitted
in the front and ut the back of the talls, and ase driven by a pair of vertical engines
cunveniently placed so that the driver can see the operations at the mill.  The live
rollers extend a considerable distance in front of the 1olls, but only 2 shost distance at
the back ; here they ate supplemented by live rollers fitted into a table, which traverses
the two sets of rolls, carrying the slab or plate across from the roughing to the finish-
ing rolls. The table and rollers arc acwuated by a pair of vertical engines in the usual
manncr. The table travels in a pit 3 and its rollers being on a level with the mill
floor, the finished plate is rapidly and seadily delivered upon it.  Inaline with this
mill is a stand of rolls for handling plates of the greatest weight and width. The rolls
arc 12 fect long and 4o inches diameter, the top one supported on hydraulic Ialances.
The chocks are all of steel with heavy brasses.

This mill i< fitted with mechanical screwing gear, driven by horizontal engines
which are fixed on the top of onc of the housings : and it is so arranged that cither of
the screws can be moved alone.  Hence, the roller has full control, and can modi
the screwing at pleasure, cven to the eatent of rolling plates of taper cross section if
required.  The arrangement is as follows :—~On the crankshaft of the engine i< keyed
a pinion, which through aspur wheel drives the main shaft that extends over both
housings : and 9n cach of the main screws is 3 worm wheel, which is driven by a
worm on the main shaft  These wornis arc loose on the shaft, and run in collar beas-
ings in pillow blocks. They have three-pronged clutches on their outer ends, into
which can engage corsesponding clutches sliding on keys or feathers on the shaft 3
cither or bath of the clutches can be thsown in or out of gear, and cither o} the main
screws can therehy be moved or stopped at pleasure by the screwer, who stands on a
platform near at hand, and obeys the instructions of the roller.  The pinions for driv-
ing both mills are placed beiween them,  The spindles for driving the large rolls are
of considerable length, so as 10 redece the angle at which they drive.  They, as well
as their coupling boaes, are af steel.  In front and at hack of this mill are complete
sets of live rolless, driven by a piir of vertical engines, which arc conveniently placed
for driving cither these or the hve rollers of the S.fect roughing rolls, as may be v«
quired. A useful appliance is here provided for adjusting the position of tic platein
front of the rolls <o that &t shali pass through them as nearly squate as possible, and at
cqual distances from the houcings.  Such an appliance was first designed by Mr.
Duff for the large platemill at Blochaira works, but has been modified for use here
by Mr. Williamen, A long pusher-bar i< connected ta a hydraulic ram and cylinder
fixed at oneside of the live-roller frames 3 it is moved to and froacross the front of the
rolls in grooves hetween the live sollers 3 holes are provided in it, into which pege can
be temporasily put, for moving the plate sideways or otherwise adjusting it.  These
mills are driven by a massive and powerful pair of reversing eagines, coastructed by
Messts. Duancan Stewart and Co., of Glasgow : they have cylinders 32 inches diameter
by 60 inches stroke, and the gearing is in the ratio of two to onc.

Three-high Mlate Mills. —Although millc of this kind have not been adopted to
any great extent in thiscouatry, it is knowa that they are largely cmployed in America;
and in the author's opinion they are worthy of much more consideration than they
appear 1o have reccived here.  When well designed in all paris and details, the three.
high mills uced in the United States, which have two larger rolls and one smaller,
are capable of doing mure wark ina given time, and protably at less cot, than the
reversing mills so commonly used here.  The grounds of this opinion are :—Firsily,
that for Jdriving three-high mills engines can be used which arc highly cconomical in
steam consamption, and if safficicnt water can be obtained, they may be of triple-
cxpantion with awtomatic valve gears sceon ly, the mills can be driven at a higher
speed 3 thirdly the loss of time duc 1o reversing can be saved ; fourthly, plates can
therefore be finished more quickly, and thin plate of large arca can be rolled and fin-
tched with greater accuracy of gauge and in better condition for testing s nifihly, a
larger output is ubtained in a given time.  These are adeantages of cansiderable im-
portance. The disadvantages are :—Firstly, that the cost of the three-high mill aad its
tahles, &c., is, perhaps, somewhat geeater than that of the ordinary reversing mill 3
and, secondly that the cost of miaintenance is slightly greater.  But it may be repeated
that, if the details were carefully designed, it is doubtlul if these dicadvaniages would
exist at all, ar, if they did, whether they woald be worth much consideration. Itisa
pleasure 10 sce oac of the three-high mills at work, th.cn in gond onler: and the
contrast with an ordinary reversing-mill is smewhat striking.  With proper appliances
few men are tequired, and there is litle, if any, larger demand on their skili.  The
use of the three-high mills, hawever, should be limited to the production of plates of
light or medium weiglt and of awedium width,
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Steam Plate-shears.—A sct of plate-shears recently supplied to Messts. Colville
& Co., Motherwell, by Messts. Lamberton & Co., which are considered to embody
some improvements, ate worthy of note. They were designed for cutting plates 2
inches thick at a gap of 37 inches. It was concluded that the ordinary form of cast.
iron standard could nut be relivd upon to resist the strain on the material round the
region of <o wide a gap s hence the special design was adopted.  The standards are
formed of several pieces, which are bound fimly together by large steel bolts, 13
inches diameter, passing from top 1o bottom of the machine. In the act of shearing
the whole strain ic taken by these bolts, which are considered 19 be much more reliable
thaa any mass of cast-iron in the form of standards could possibly be. The engines
are coupled and seversing, and of sufficient power to stast the cut from rest. Kams
are also provided for holding the plate fiemly down on the bolster duting the shearing,

HHydraulic Plate-shears.—Recently doubts have arisen whether steam-driven
shears are the most sutable for the heaviest class of work, and consideration has been
given 1o 1he use of hydraulic power for this purpose. By one of thuse cutious coinci.
dences which not unfrequently occur, two or three minds appear to have conceived
simultancously the application of hydraulic power in almiost sdentical form.  In a set
of bydraulic shears designed by Mr. Lamberton the sanve general construction of
standard is used as in the steam shears just described.  But motion is imparted to the
cutting blade through toggle arms attached 1o a main crank-shalt, whereon are keyed
two levers, which an tun are connected to the rams of two hydrauhic cylinders.
Pressure in a hydsaulic cylinder counterbalances the weight of the apron, and ensures
the return of the raws 1 the main cylindess when the valve is open to the exhiaust,
The speciat feature in this machine is that by a special arrangement the paralielism of
the cutung blade 1s mantamed throughout the whole length of a cut, which may beas
long as 12 feet or 13 feet tomeet modern requirements.  Designs for a hydraulic
sheaning machine embodying the same ponciple and inalmost identical form have also
beca recently subimitted to the auther by Mr. Wicksteed.

A powctful shearing machine which Messis. Beardmore are having constructed
appears also 1o be on thie same hines, but with some novelties in construction which
are of intesest,  Its of massive design, and is capable of shearing nuld steel plates
up to 212 inches thick.  The cheeks or standards cach consist of two steel plates 14
feet by 9% feet by 6 inches, which ate separated by a castesteel distance picce, so as
to stand about 1313 feet apart fiom centre to centre. The gap is 37 inches wide from
the edge of the bolstes, and is quite open at both ends of the machine, so that a 235
inch plate 6 feet Lroad and of any length can be split from end to end with case.  The
motive power is supplied by two castesteel hydraulic cylinders, 2034 inches internal
diamcter by 441 feet stroke, finmly snugged and bolted 1o the back of the checks.
The ram of cach cylinder is in the form of a trunk piston, to which is secured a muld
stecl connecting rod.  The water, under a pressuce of 700 {bs. per square inch acts on
an area of 330 square inches on the under side of cach ram, while there is a constant
back pressure of 700 Ib. per square inch on an annular asea of 47 square inches on the
upprer side of the ram, thereby enabling the blade to be lifted when the pressure on
the lower side of the ram is tehieved.  The effective pressure on the lower side of cach
ram js thus 882 tons. The hydraulic pressure is transmitted from each ram ro the
blade or apron through a lever havang a wmechameal advantage of three to one.  Both
levers are rigidly keyed to one common shaft, 18 inches diameter and 1S fect long,
which passes from end 1o end of the machune, and 1s supported by cast-steel binsse
lined bearings passing throush the cheeks and bolied firmly to them.  Any tendency
to thrast the blade endwise wall be gesisted by the torsional ngidity of the main shaft.
The total pressure therefore transtuitted to the bilade at any instant is upwards of §30
tons ; and, as the cutting edge has an snchnation of 11 9, the intensity of pressure
pet square inch on the seciion of, say, a 2 inch plate in the process of being sheared,
will be approvmately 30 tons, which allows an ample margin for friction in the work-
ing paris.  \While the plate 1s bang sheared it 15 held steadily against the bolster by
three small hydiaulic cylindess, whach together eaert a pressuse of 10 tons, and are
bolted firmly to the front guide of wne machine.  Arsangements are under considera-
tion whereby a mild-steel plate of any dimenvions and of thickness up to 2 snches can
be taken from the snill-house floor, sheared on all four ciges, and deposited again on
the tloor, with the 2id of auly onc manand a boy.

1t is a question warthy of consideration whether plates of such gremt thickness
shoukd bic subjected t0 sheaning,  Fauultausty with the use of mild steel bas temaved
the nervousness which led v ats earhies days 10 the exercise of great care in its treat.
ment. 1t is now the axtom that in gord worh ateel plates should not e punched ; or,
if they be, then simesing must follim to semove the inured portions aroaad the hole.
Sheating i< detnmental to the alges of plates, ospecially when the sheanng blades are
in Lad order 3 and the injury is greatar with suchthich § 1ates as these under considera-
tion, and should be temoved by sulnequent planing.  These considerations induced
the author to heatate 1 adaopisng the shratng process for thack  plates, and rather to
preter Tipping machines for the purpose, thus avosding theinjury, althouph atastiphtly
increased cost.

Liydraulic Forgimgpres. Cylinder— Hanunets, which sinee the introduction of
cogng mills have fallen 1o deuetnde for making steel slats to be golled 1nto plates,
arc alws being gradvally displaced for othes wotk by she mncrcasing use of hydraulic
forgang presses  and 10 connection with the consiruction of a most powcsful press,
Mesets Beatdnwge Bave taken a step which st naay be of interest to miention.  The
cyhinder is of nichel steci, and 1 prodal v the heavios jacce yet cast of this material,
cenairly an the futm of a dithicult easting. The waght of the casting with head 1s 63
tons, ared the finthed waght of the eyhinder will be 42 tuns A 16t of the actual
casing has not yei beea mades but a potiion of the chasgge was run inte an ingot 23
inchios by 318 anchies, then coged down to o tallet 5 mnchies by 7 inches, and from this
the followng tesi 1eulty wete obtained : Tensle strengeh, 30°1 tons per square inchs
clongation i 8 anches length, 20 per cent.: elastic haut, 53°S per cent. of tensile
suenpths contracuon of area, $3°3 per cont.s and Llovd's bending test was stuod with-
out fracture.  Thas product of Messes. Heasdmore's skill and cnterprise 15 peculiarly
interung o the author, sceng that it contims his expestanien of the service which
nickel <teel may seader o engincenng wutk.

Le Roi Mining and Smelting Co. has drctere a shividend of § eents jor shate
on the 1Sth s, This company has now thoreiglly develojod the propesty and
may salely le assuned that dividends will be of frequent vwcurrence. The Le Ro as
said tednre, has been thoroughsy developed, the conjany has put in expeasne machin.
ary, bl air compreswirs, cic., which are ol jaid for, and now as the product is
tiearly 160 tons dady the stuckholders ate bound o be benetitted. A Sullivan diamond
diill 16 be warked by clecinicty was recently sadeted  This will e used 1o fusther
0wt the properties owned by the company.

3 MIECELLANER

Pumice Stone.—Some interesting details respecting this useful mineral may be
found in the report furnished by Mr. Norman Douglas to the Foreign Office.  Pumiice,
as is well known, is of volcanic origin, being a trachytic lava which has been rendered
li?h\ by the escape of gases when in a molten state. It is found on most of the shores
of the Tyishenian Sea and elsewhere, but is at present almost exclusively obtained
from the little island of Lipari. Most of the volcanoes of Lipari have ejected pum-
acevus tocks, but the best stone is all the product of one mountain, Monte Chirica,
nearly two thousand feet 1 height, with its two accessory craters. The district in
which the pumice is excavated covers an ares of three square miles 1t has been cal-
culated that about one thousand hands are engaged in this indusu{. six huudred of
whom are employed in extracting the mineaal. I'umice is brought to the surface
in large blocks or in baskets, and is carried thus either 1o the neighboring villiage,
or to the seashote, to be taken there in boats. The supply is said to be practically
inexhaustible. Pumice is used not merely for scouring and cleansing purposes, but
also for polishing in numerous trades, hence the fact that the powdered pumice ex-
ported exceeds in weight the block pumice. Between twenty and thirty merchants
are engaged in the pumice trade inthe island.  Prices rose considerably about seven

eats ago, when a syndicate, with a capital of £20,000, sented the municipal pumice
ands. The syndicate, however, failed through mismanagement, and, since then,
though the ger 1 qualities always command a high figure, the general tendency of
prices has been to fail,

Prevention of Mine Accidents.

At a meeting of the Federated Institute of Mining and Mechanical Enginects,
held at Newcastle, England, a prize paper was sead by Mr. Mustin Kirkup on the
means of preventing accidents in coal minc.. Dealing first with explosions in mines,.
frow fise-damp and coal dust, he said that, as far 2s now known, gas and coal dust
were the only agents for producing explosions in mines; and to dilute the one with
air and to destzoy the other was the only incthod of rendering them hasmless. The
most explosive misure of gas and air was in the proportiun of one of gas to 9.4 of air,
and the least explosive was one of gas to 15 of air. When more air was added, the
mixture became unexplosive, and therefore harmiless 50 far as the presence of lights
was concerned.  Hence the first requirement of every fiery mine was a sufficient venti-
latiun to dilute and render harmless noxious gascs to such an extent that the working
places of the shafts, levels, stables, and workings of the minc should be in a fit state
for working and passing therein, He laid stress on the necessity of good airways,
Many mincs were at a disadvantage in this respect.  In some cases the shafis wese too:
sm:.lf, tut more often it was the underground roads, more especially the retuen aice-
ways. These roads were not useally intended for haulage and teavelling, and wese
allowed to get intoa bad state. The sectional area wasin many parts very smalil.
Acute bends were frequent, and where faults were niet with, the air in many cases was
deflected from an horizontal to a vertical course.  In order 10 ensure good resalts, the
sectional arca of the return airways should be cyjual to that of the intake airways,
sharp bends should be avoided as much as possible, the abruptacess of faults should be
smoothed down, and the air should have as easy and straight a road as possible to the
vpeast.  The accumulation of gas in old workings should be guarded against bya
system of thorough inspection ; whese gas is being cvolved in old warkings which
cannot be ventilated it should not be stopped off ; the wotkings should be placed in
conaection with the retuen airways, so that the gas as it is generated may expand into-
thens and be diluted by the cutrent.

With reference 10 safety lamps, the writer thought that in addition to being ex-
amined, they should be tested in coal gras and air before being locked and sent into the
miac.  Fire:damp detectoss he considered useful for ascenaining the proportion of gas
prexent in the mam 1cturn ainways of a fiery mine, more especially when the ventila-
tion .s produccd by a furnace-fal—as in the majority of cases=by the seturn air cur-
reni.  An ordinary safety lamip will only detect gas when the proportion of gasin the
curzent is 2 per cent. or more, and when it is semembered that it isunsafe to fire shots
in a dusty minc in air containing 2 pes cent. of gas, it will be seen that the systematic
use of a tirc-damp detector in a ficry mine may in many instances teveal hidden dane
gers. It seaws probable that, as fise-damp detectors beconte betier knawa, they will
no longer be regarded as scientific toys, secing that they give such reliable indications
of the state of the return air cursents.  The writer has already alluded to the propenty
of coal dust, wherehy an explosion may be extended far beyond the limits of the gas.
1t 3s also an undoubied fact that under certain conditions cqal dust mised with ais
alone will produce an caplosion.  These conditions are seldom attained except during
the process of shot-firing, although instances are on record of dust tal:ing fire an the
screens on the surfage.  The ficry blast from a shot-hole in the presence of caal dust
< increasad by the combustion of the dust partieles, and where sufficient dust is pee-
sent 2o feed the flame a blast of explosive vivlence i< formedd which often extends for
long didances.  When smiall propustions of gas ate preseat in such dust-laden ait, the
imuation and extension of an evplosion is faalitated.

The commenest cause, almmt the only cavsse of dust explusion, 15 the occurrence
of a blown-out ht,  Thic is generally Jduc to the mjudicious choice o a shot-hele,
combined withi the use of 1o great a weight of explininie and tov short a length of
semuang,  Blown-out shots shuuld be, as far as punsilile, prevenied, and the sole way
of duing o, that occurs 10 the wiiter, is 1o employ only such officials at this wotk as
are thamaghly qualitied by experience and intelligence to caleulate the currect position-
of a shot-ole and the weight Jof explusive accessary to do the desited amount of
waek,  The last point in relation to shot-giring is the usc of Llasting powder in dusty
mincs.  In many mines its usz has been abolishad; in many morc it should be abol-
ishol. 1t produces a heavy shower of sparxs and flame, which are most favorable for
the initiation of an explosion.  Only such caplosives should be used as will give a-
minimum of flame, and devices for the extinction of Aame in shot hales should be
morc resoried . There are many more proposals for the prevention of accidents in
mines from explosions which the writer might have dealt with, such as the compulsory.
usc of safety lamps in all mincs, the abolition of all underground fires, boiler fires,
furnace ot otherwise, and the abolition of blasting in all mines.  For the most patt
they will not bear criticism, for ft gocs without saying that hefare abolishing a useful
agent we should find somcething equally good to put in its place.
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Stellarton Gold Mining Co. Ltd., of Goldenville, N.S.

This property has been recently examined and reported on by J. H. Chewett,
mining engineer, of Toronto, in the interest of a syndicate negotiating its purchase.
He is well pleased with the appearance of the property and expresses the opinion that
with reasonable capital and good management it will prove a steady producer.

J. BURLEY SMITH,

CIVIL & MINING ENGINEER.

(30 Years' Experience.)

GLENALMOND,
Buckingham, Que.

Undertakes the
Prospecting of Mines and
Mineral Lands . .

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
Yield Ascertained—Flumes, Ditches, Monitors and Placer
Mining Plant Generally Designed and Constructed.

PROPERTIES EXAMINED and REPORTED ON and ASSAYS MADE.

. W. J OXNS”®

Sectional

Coverings

FOR ALL HEATED SURFACES.

Steam Packings, Round, Square, Sheet-Asbestos, Fire-Proof
Cements, Fabrics, Tubes, Blocks, Btc. _ - _x;

H. W. JOHNS MANUFACTURING CO.

87 Maiden Lane, N.Y.

JERSEY CITY,
BOSTON,

NEW YORK,
PHILADELPHIA,

CHICAGO,
LONDON.

J. A. CHEWITT, B.A.Sc.

Hou. Graduate in Applied Science Toroato University, Assoc. Mem. Can. Soc. C.E.
MINING ENGINEER.
Reports on Mimeral Lands, Treatment ot Ores, Metallurgical Processes.

83 YORK STREKT, ROSSIN BLOCK, TORONTO.

MFG. C0.

THE JAMES MOBRISON BRASS

(LXIMITEIID).

-k E

oLo8t vawvet
88 COCs

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.

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 Graval Drift, Hydraullc 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 Granillie and George Streets, Vancouver, British Columbia.

EXPERIENCE W
IN LINK-BELTING.

W CARRY N sTocK oviR 20 TONS.

POWER TRANSMISSION MACHINERY.

BELTING, CABLE, ROPE OR LINK-BELTING.

OABLE OONVEYORS FOR LONG-DISTANCE OONVEYING,
STEEL SOREENS, MoCULLY ROCK ORUSHERS, STEEL
PULLEYS, GRIP PULLEYS, SHAFTING UP TO 28 FEET LONG.

Send for New Link-Belit Catalogue—just out of press.

EWART LINK-BELTING

STANDARD S8TEEL CHAINS AND S8EVERAL
8PECIAL CHAINS FOR

ELEVATING AND CONVEYING MACHINERY
FOR HANDLING MATERIAL OF ALL KINDS

'WATEROUS, BRANTFORD, CANADA.
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ABOVE ALL COMPETITORS.

COAL IS MONEKY, WHY NOT SAVE IT BY USING THE

T. J. C. INJECTOR

THE MOST ECONOMICAL BOILER FEEDER IN THE WORLD.

Absolutely Automatic. Easily Attached.

2 0 PER CENT. saved in coal over any other make.
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 ILIST.

No. Price. Horse Power.
2 N $ 700 e 4to 8
(1 FO00..coiiiiininn.. e e ieaan 8 to 16
4 IO 50 cctveennnen voernonnncarnansnan 16 to 40
20. ... it teaeeee e I5 00 .. i iiiiiiiteenaerannsonas 40 to 72
. N 22 50 it iiiiiaee aee aaaaaaaaees 72 to 120
35 ................................. 00. .\ iiriiineent triiiiie s 120 to 220

................................. 3800......0iiiiiiiiiiiiiiiiiiis ... 220 tO 300

Hamilton Brass Manufacturing Co. Lid.

HAMILTON, ONTARIO.

THE BABCOCK & WILCOX

WATER TUBE

STEAM
BOILERS

OVER | 500 00( Horse-Power of

these Boilers are

now running, and of all that have been

built, less than Two per cent. have

been thrown out of service from any

and every cause.

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

Recent sales in Canada exceed 7,000

Horse-power.

HEAD OFFICE: 416 BOARD OF TRADE BUILDING, MONTREAL.
WM. T. BONNER, - - GENERAL AGENT FOR CANADA.

SHOPS AT BELLEVILLE, ONTARIO.
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SCHOOL OF MINING,

KINGSTON, ONTARIO.

The followin§ Courses are‘ Offered

I. 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.)

3. Post-Graduate Courses for 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.

5. 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,

SOHOOL OF MINING, - KINGSTON, ONTARIO.



PROVINCE OF NOVA SCOTIA.
- Loases fop Mines of Gold, Silver, Coal, Tron, Coppee, Lead, Tin

—AIND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1802, of Mines and Minerals, Licenses
are issucd for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in ureas of 1 50 by 250 feet, any number of which up to one
‘undred can be included in one License, provided that the length of the block does
oot 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 perarea. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
<ents annually for each area contained in the lease it becomes non-forfeitable if the
fabor 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 15 miles from Halifax in which to make application at
the Department for his ground.

MINES OTHER THAN

Licenses to search for eighteer 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 Scotia
grants its minerals have introduced many outside capitalists, who have always stated
that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are : Copper, four cents on every unit ;
Lead, two cents upon every unit; Iron, five cents on every ton ; Tin and Precious
Stones ; five per cent.; Coal, 10 cents on every ton sold.

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

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCIANTS.

—

Orrice: New York Life Building, -~ MONTREAL, QUE.

CANADA IRON FURNACE COMPANY Limited,

——— M ANUFACTUOURBRS OF———

CH_A_BOO_A_L PIG— IBON

(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.

MONTREXL CAR WHEEL COMPANY

RAILROAD CAR WHEELS

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works : I.AGHINE, QUE. Offices: NEW YORK LIFE BUILDING, MONTREAL.

THOMAS J. DRUMMOND, - - GENERAL MANAGER.

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.

bt lmn PIpES ¢ aasen | 00181 l}asmms .

WORKS: I.._A.O:!Z—IIZISI'ZEIl Q UEBEO @

| OFFICES: NEW YORK‘ LIFE BUILDING MONTREAL.

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

--------- ==—=——=MONTREAL=———

Manufacturers of ‘LANG S FPATENT WIRXE ROFPE.
FOR

TRANSMISSION AND COLLIERY PURPOSES

WHEN NEWwW SOLE CANADIAN AGENTS for the

S8OLE CANADIAN AGENTS for the

JEFFREY

| CELEBRATED
STEEL GABLE CONVEYORS .
T “BLEICHERT?”
Handling Coal, Ores, Minerals,
' Refuse, Etc. e T TRAMWAYS.
Also Ropes for Hoisting, Mining, Elevators, Ship's Rigging and Cuys, Etc., Etc. " Send for Catalogue and Estimates to P.O. Box 2274
- ROBB-ARMSTRONG

AUTOMATIGC ENGINES

SIMPLE, TANDEM and CROSS-COMPOUND.

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

ROBB ENGINEERING COMPANY LTD. =X AMHERST, NOVA SCOTIA..

Dominion Goal Company, Limited.

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

——————OFFERS FOR SALE———

STEAN, GAS n 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 TO BE MADE TO-—

J S. MCLENNAN Treasurer, 95 Milk St.,, Boston, Mass. -

DAVID McKEEN, Resident Manager, - M. R, MORROW,
Glace Bay, Cape Breton. 50 Bedford Row, Hahfax

KINGMAN BROWN & CO., Custom House Square, Montreal..
 HARVEY & OUTERBRIDGE Produge - Exchange Building, New York, Sole Agents ‘for New York and for Export. )



