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THE CANADIAN RAND DRILL COMPANY,

SHERBROOKE QUE., CAINNADA.

Organized
to Produce and
now Produeces

 Better

. Wl’l‘ll POSITIVE MOTION

DUPLEX 14 x 22 STEAM AIR COMPRESSOR.

g - 3
__ =
> »?/?‘r:a/v

Rock Working
Machinery than has
ever been

Made in Canada.

AIR VALVES. The fourth Machine of this size made by us within the past year.

COMPANY

Manufacture ‘Mining, Blasting, Mlhtary
and onrtmg

GUNPOWDER,
' Dynamite, Dualin,

AND THE NEW

DOMINION AGENTS FOR

Apparatus, etc.
OFFICE:

103 ST. FRANCOIS XAVIER STREET,
MONTREAL.

Branch Offices and Magazines

at all chief distributing
points in Canada.

HAMILTON POWDER

|« ECLIPSE”

- Safety Fuse, Electric Blastmg

MILLER BROS & TOMS,

MANUFACTURERS OoF

-STEAM ROCK DRILLS,

AND
I]OISTING ENGINES,
@ Mining and Contractors’ Plant,

110-120 King Strap‘b M::t;;:l Que.
INGERSOLL 'SERGEANT'S

"DRILL.

SE?I%-N?S INGERSILL
NT Portahle Hoist,
PISTON INLET - orale Hoi
COMPRESSOR. 3 . i T \

MILERS, &, 4. e Miokie,

INGERSOLL ROCK DRILL CO. Montreal

BALBAGH
SMELTING & REFINING
COMPANY,

EBWARD BALBACH, JR.. - PREST.
J. LANGELOTH, - - VICE-PREST.
Newark, qu Jersey.

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

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

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

| Busns Po Sampling Works:

. 'Agency, SABINAS COAHULLA
Kex!eo

B.A.C%ON 'S REVERSIBLE AND FRICTION

Hoisting HEngines

" For Mines, Inelines or Quarries, and every possible duty.
Double or Slhgle Drums.

Complete Hoisting and

JENOKES MACHINE CO.,

Sherbrooke, Que.; llanufactm-en for the Dominion of Canada. . - .
Rnonncu—-—G H. Nicholls & Co " Capelton Bells. Asbestos Co., Thetford Mines; American Asbestos Co., Black Lake; United Asbestos Co Black dee,

" Dominion Phosp!nte Co, Montreul.

Mining Plants o

A SEPEOIAXLTY.

COPELAND & BACON, | o
- 85 Liberty Street,‘ New York,
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HAMILTON AGRICULTURAL WORKS,
L.

D. Sawyer & Co.,
Hamilton.

Penderthy Injector Co.

GENTLEMEN,—With reference to your letter of the yth. We
have used your Injector, size B, on our tractions, and consider that
they cannot be excelled. They are just the thing for tractions, as
they are automatic without question.

Yours truly,
L. D. SAWYER & CO.

C. N. Norsworthy & Co.
Manufacturers of Boilers, Engines and Saw Mills.

St. Thomas, Ont.
Penberthy Injector Co.

GENTS,—We have been using the Penberthy Injector for the t
two years, and are perfectly satisfied with it. Wehave been handling
Inspirators and Injectors ever since they have been in the market,
and have tried about every new style offered, and without condemn-
ing any, we find yours giving satisfaction to each and every cus-
tomer. We now use only the Penberthy. We remain,

Yours respectfully,
C. NORSWORTHY & CO.
Ess‘;x CENTRE MANUFACTURING Co., LIMITED,
Machine Shop, Foundry, Stationary,
Portable and Traction Engines.

Penberthy Injector Co.

GENTLEMEN,—Having tried several kinds of Injectors, we cheer-
fully recommend yours to be the best we know of.

ESSEX CENTRE MANUFACTURING CO.,
J. P. Duke.
i

SHLLING AGENTS: Waterous Engén

& Oo., New Glasgow, N.S.; McKelvy &
Gray, Victoria, B.C.

e Works Co., Brantford ; Garth & Co., Montreal ﬁA' R. Williams, Toronto; 1. Matheson

ch, Kingston; Macdonald & Co., Halifax; Mc

- DO NOT EXPERIMENT!

he Penberthy Automatic Injector

HAS BEEN TRIED BY

ﬁ@ 58,000 STEAM USERS in the UNITED STATES

and CANADA,

And if a few Reliable Opinions will convince you,
we give them below.

WHAT THE CANADIANS SAY:

The WaTerous ExGINE Works Co., LIMITED,
Manufacturers and E‘:Poncrs of Saw Mill Machinery,
Engines and Wood Working Machinery.
Brantford, Can.
Penberthy Imjector Co.
1+ GENTs,—We secll_your Injector aimost exclusively, although we
‘keep nearly all other kinds in'stock. It gives almost universal satis-
faction. Yours,

THE WATEROUS ENGINE WORKS CO.

A. R. WiLLianms,
Full Lines of Engines, Boilers, Iron Tools
and Wood Working Machinery.

Toronto, Ont-

Penberthy Injector Co.

DEAR Sirs,—Yours of the 6th is at hand. 1 have sold quitea

number of your Injectors, and have put them on in almost all

ordinary services, and in some instances e.rfraordinary service, and
they have given first-class satisfaction.

Yours truly,

A. R. WILLIAMS.

Joun GirLLies & Co.,
Manufacturers Shipman and Acme-Emgines:

Carleton Place, Ont.
Penberthy Injector Co. .

GENTS,—The Penberthy Injector is the only kind we have found
to suit our purpose. We attach one to each of our four, five and six

horse-power boilers, and although too large for constant use, our
customers have never found trouble when Injector was called on to
take the place of pump. , In our small steam launches we now have
an Injector on boilers. Before we got yours we dared not put either
Inspirator or Injector on, as the overflow was so great it made them
very uncomfortable. We have yet to find a customey whko has a
complaint about your Injector. ~Our orders for the coming year will
be much in excess of the past. Draw at sight for last invoice.

Yours respectfully,
JOHN GILLIES & CO.

THE HAGGERT Bros. MANUFACTURING Co., Liniren,
Manufacturers of the Cornwall Engine and
Wide-Awake Separator.
Brampton.
Penberthy Injector Co.

GENTLEMEN,—We have used, we may say almost e_zxclusivgly,
your Penberthy Injectors both on our portable and traction engines
during the last two years. We have not the slightest hesitation in
saying they have given us and our customers so far the very best of

satisfaction. For traction engines the *‘ Penberthy” is the best
Autgnl(aﬁc Injftor we have ever used. -

Yours truly,
HAGGERT BROS. MFG. CO., LiMiTED.
R. HAGGERT, President.

eough & Trotter, Chatham ; Spratt &

PENBERTHY INJECTOR CO., MANUFACTURERS., WINDSOR, ONT. Asaross Lotters to Detwott, maemigan.

Friction Drum Portable Hoisting Engine.

Lidgerwood Mifg. Co.

96 LIBERTY STREET, NEW YORK.

34 & 36 W. Monroe St., Chicago ; 197 to 203 Congress St., Boston ; 99 First Ave.,
5 Pittsburgh ; 610 N. 4th St., St. Louis; 5 & 7 N. Ist St., Portland, Oregon.

® Largest Manufacturers in the United States of Hoisting Machinery ot

Every Description for Mines, Tunnel Work, Contractors,

and General Hoisting Purposes.

HOISTING ENGINES

- FOR MINING PURPOSES A SPECIALTY.

' Over 8,000 Engines in Use!

Send for
_ CATALOGUE.

Sales Agents: FRAS’ER‘& CHALMERS, Salt Lake City, Utah, and Helena, Montana.
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THE DOMINION WIRE ROPE CO., MONTREAL,

Office, 203 St. James Street.

RAILROAD

SWITCH ROPES

AND

: Wrecking Ropes.

SIGNAL

STRAND
and
CLOTHES

LINES. §

Hoisting, Mining, Inclines,
Transmission of Power,
Ships’ Rigging and Guys.

Send for Catalogue. ALSO
P. 0. BOX 1942. Lang’s Patent Wire Rope for Transmission and Colliery purposes

ROBB ENGINEERING COMPANY, LIMITED,

SUCCESSORS TO A. ROBB & SONS,
AMHERST, N.S., CANADA.

THE MONARCH ECONOMIC BOILER.

Patented Canada May 6, 1886 ; Feb. 10, 1887; Dec. 27, 1887.

Patented U.S.A. May 6, 1886 ; l'eb 10, 1887 : Dec. 27, 1887,

It is the strongest and most portable boiler in use, and its high
economy in fuel makes it specially valuable. Tested evaporation, ro.25
bs. of water per 1b. of combustible from ordinary Nova Scotia Coal.

MANUFACTURERS OF

- THE ROBB-ARMSTRONG AUTOMATIC ENGINE,

Built on the American Interchangeable Svstem

For electric power and other work requiring close economy and
the best workmanship.

MACDONALD & CO., LimiTED.

——MANUFACTURERS AND DEALERS IN——

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c, &:c
FOR MIN&K.’ USH.

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

‘cMATH ESONe( C Truro Roundry and Machine Co.

Engmeers_ a,nd Founders,

OUR SPECIALTIES

ARE

Gold Mining Machinery

Of every kind, with latest Western
Improvements.

" ROTARY SAW MILLS V.

In Latest Styles,

" ALSO MANUFACTURERS OF
BOILERS AND ENGINES, /i

Iron; Bridges, Stoves,

THE BE;T PA % Fon s

&k sHIP, MiLL & GEneraL HIEE
" CASTINGS. |

GO MININGMACHINERY

G.‘ CLISH, - D. McDONALD, S. R TUPPER,.

Manager. Supt. Secy. and T'reas
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ELECTIRC BLASTING

v‘zo'ron' BLEBEOTRICO PLATINUM FUSES.

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

CPULL-UF” BLASTING MAOECINIE.

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 BILASTING MAOEINIE.

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

mmneinred oty vy JAMES MACBETH & CO.,

128 MAIDEN LANE, NEW YORK CITY.

JEFFREY COAL MINING MAGHINES

OPERATED BY ELECTRICITY AND AIR POWER.
SECTION OF CONVEYOR.

-eit) ';5;@',"@:};‘5 BELTING ~ Coal Drills, Motor Cars, Etc Etc
COAL SCREENS.

Manufacturers of Coal Chutes, Tlpples, &.
- Mines Examined and Estimates Made.
SEND FOR CATALOGUE.

THE JEFFREY MANFG COMPANY,

New York Branch, 15 Courtlandt St. GOLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.

MINING AND MILL MACHINERY.

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

ALEX FLECK, VULCAN IRON WORKS, OTTAWA.

. . . ALWAYS IN STOCK

oy ¢ THE MAJOR MANFG. CO.

238 & 26 COTE STREET, MONTREAT.
Se@__s_peciﬂcatioqg gmd get Quotations.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.

SAVES YOU BUYING A $500.00 PUMP.

For the followin dg

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

Sond for Catalogue and Price list. GARTH & CO0., MONTREAL. ¥

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

LEBEVIS, QUMH.

Englnes, 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 POR OUR PRICES.

!
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THOMSON-HOUSTON
ELECTRIC ROCK DRILLS

Are Efficient, Safe, Economical, Powerful. No more steam
or air piping. No more valves and joints to leak ;
great saving of power. The Drill Dynamo
can also operate

ELECTRIC LIGHTS, MOTORS, PUMPS, TRAM-
WAYS, VENTILATORS, HOISTS.

SOLE CANADIAN AGENTS:

Tue TORONTO CONSTRUGTION ano ELEGTRICAL SUPPLY Co.

I.XNEX

63 to 60 'RONT ST. WEST., TORONTO.

Electric Supplies of Every Description carried In Stock.

JOHN BERTRAM & SONS,

Canada Tool Works, - - - DUNDAS, ONT.

MANUFACTURERS OF

Machinists’ Tools and Wood-Working Machinery.

Lathes,
Planers,

Drills,
Milling ,
Machines,
Punches,
Shears,
Bolt Cutters,
Slotting
Machines,
Matchers,
Moulders,
Tenoners,
Band Saws,
Morticers,
Saw Benches.

38 and 40-inch Gap Lathess

Locomotive aﬁd Car Machinery, Special Machinery—Price List and Photographs on Applieation.
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E. LEONARD & SONS,
LEONARD £

London, Ontario.
LEONARD

Ball Automatic and Com- : ;" = TANGYE and LEONARD
pound Engines o= .. = Engines.
- 3 = Skal Standard Stationar,
for Electrical Plants and 555 2 PR Steel Boilers wit{\ one
Street Railway Service. > = 7 Sheet on Bottom.

4 to 150 HORSE PO)WER
HOISTING ENGINES.

STANDARD HEATERS,

ACENGIES AND STOCKS KEPT

T
MONTREAL AND ST. JOHN, N.B. STEAM PUMPS,

INJECTORS, ETC.

SEND FOR PRINTED MATTER.

OTTAWA BOILER WORKS.
W. J. CANMPEEILL,

482-484 MARIA, ST., OTTAWA, ONT,,

MANUFACTURER OF EVERY DESCRIPTION OF

MINING, MARINE AND STATIONARY BOILERS.

. The Fitzgibbons Patent Marine Boiler a Specialty; alsoc Water Heaters, Ai ivers ste B S 3
Hoisting Pails, Flues, Smokestacks, and every de:cription of Sheet and Pltayte’ Ste:j or i‘n:;wo:l? renr;:c‘iéxtl; frgi:vers, Waste Burners, Tanks

SECOND - HAND BOILERS

u.nd a complete line of Steam Gauges, Water Gauges, Inspirators, Injectors, and other Fittings constantly on hand.
Inquiries and Orders prcmptly atterded to.

) As easily applied to

GEARING

Sprocket Wheels

AS TO
PULLEYS.
Works equally as well asa

DRIVEN OR DRIVER.

A success all along the
line. Send for par-
ticulars of

3-93" X 22" FAGE,
Transmitting 200 H.P,
each, and
3-81" X 20" FACE,

Transmitting 230 H.P.
each.

ARETHE ONLY SPLIT GRIP PULLEYS & GUT OFF
COUPLINGS MADE. GIVE EVERY SATISFACTION AS
DRIVER RDRIVEN PULLEYS. FuLly GUARANTEED.

SCQ

ENCINES, SAW MILL AND BRICK MACHINERY OUR SPECIALTY.

° FULL GOVERNMENT DEPOSIT.

SiR ALex.CaMpBELL.KCM.G. PRES.
{Lieut Govr.of Ontaric)

JoHN L.Braikie Eso.VicE PRES,

SUBSCRIBED CAPITAL - §100,000.

1 [QUILER
ang

STION
e compe

AFRASER. Secy. Tross
Heap OFFicE.2ToRONTO ST.

| TORONTO.,
THE PREVENTION OF ACCIDENT AND ATTAINMENT OF ECONOMY IN THE USE OF STEAM OUR CHIEF AIMS.

Agents at Montreal, J. W. GRIER & MUDGE, 1725 Notre Dame Stree

6.C.ROBB. Chief glneer.

treet.
nt for Nova 8cotia, G. W. JON Halifax.
L o o Ry phed =,
W. J. COLLESTON, Inspector, 8t. John, N.8.

Agent at Ottawa, J. K. STEWART, 8parks 8t.
Agent for New Brunswick, R.
©O. L. GRANBERG, Inspector, Montreal.

Money Orders.

MONEY ORDERS may be obtained at any

Money Order Office in Canada, payable in the
Dominion and Newfoundland ; also in the United
States, the United Kingdom, France, Germany,
Austria, Hungary, Italy, Belgium, Switzerland, Port-
ugal, Sweden, Norway, Denmark, the Netherlands,
India, Japan, the Australian Colonies, and other
Countries and British Colonies generally.

On Money Orders payable within Canada, the
commission is as follows :

If not exceeding $4 .......co00nuune. 2c.
Over $4, not exceeding $10........... 5c.
“ 10, ¢ “ 20 10c.
" 20, “ ‘“ 20C.
[ 40’ ({3 “ 3w.
{3 60’ ({4 [ . 40(:-
“ 8o, ¢ o ceeeae...50C
On Money Orders payable abroad the commission iss

If not exceeding $10................ 10c.
Over $10 not exceeding $20.......... 20c.
“ 20 ¢ « o[- TP 30c.

“ 30 ¢ ¢ 40...000n.. 40c.

40 ¢ (s ST 50C.
For further information see OFFICIAL POosTAL GUIDE.
Post Office Department, Ottawa.
1st November 1889,

NORTH-WEST MOUNTED POLIGE

RECRUITS.

PPLICANTS must be between the ages of

Twenty-two and Forty, active, able-bodied

men of thoroughly sound constitution, and must pro-

duce certificates of exemplary character and sobriety.

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

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

The term of engagement is five years.

The rates of pay are as follows :—

Staff-Sergeants.... ....... $1.00 to $1.50 per day.
Other Non-Com. Officers .. 85c.to 1.00 do

Service Good con-
pay. duct pzy. Total,

Ist year’s scrvice. . §oc. -— s5oc. per day.
2nd do .. Soc. sc.  55c. do
3rd do .. Soc. 10c. boc. do
4th do .. Soc. 15¢.  65c. do
sth do 5oC. 20c.  70cC. do

Extra pay is allowed to a limited number of Black-
smiths, carpenters and other artizans.

Members of the force are supplied with free rations, a
free kit on joining,and periodical issues during the term of
service.

Applicants may be engaged at the Immigration office,
Winnipeg, Manitoba; or at the Headquarters of the
Force, Regina N. W. T.

CANADA ATLANTIC

RAILVWAY.
The shortest passenger route between

OTTAWA and MONTREAL

and all points east and south.

The only road in Canada running trains lighted with
electricity and heated by steam from the engine. Luxur-
ious Buffet Pullman Palace Cars on all trains between
Ottawa and Montreal. Only line running through Sleep-
ing Cars between

Ottawa, Boston and New York
And all New England and New York points.

Baggage checked to all points and passed by Customs
in transit.
For Tickets, Time Tables and information apply to

Dearest agent or to S. EBBS, City Passenger Agent,
24 Sparks St., OTTAWA.
GEO. H. PHILLIPS Gen. Agent,
VALLEYFIELD,
J. W. DAWSEY,
136 St. James St., MONTREAL

Or at 260 Washington St., Boston, and
317 Broadway, New York.

E. J. GHAMBERLIN, C. J. SMITH,

General General Passenger Agent.
Gen O’ﬂica, Ottawa.
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John E. Hardman, S.B.

MINING ENGINEER,
Oldhaxm, Nova Scotia.

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

ittt ot st sofnthomsotlin bt it st

TO USERS OF THE DIAMOND DRILL. =

Diamond Diiii Bits set Promptly by an Effici

-;;: ent Man  All Work Guaranteed.

E; Bort and Carbon Diamonds for sale. Same £
= terms as New York. Prospecting with =
H American Diamond Drill at per -y
= foot or by the day. F
2 McecRae & Co., =
H OTTAWA. £
g S 1 0 o o

Miners, Contractors and Quarrymen.

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

J. & H. TAYLOR,

O

J. T. DONALD, M.A.

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

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

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

MINING ENCINEER AND CEOLOCIST,
30 St. Francois Xavier St., Montreal.

8% Specialty— Phosphate Lands. &

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

57 COLBORNE STREET, TORONTO.

Specialties: .
BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBERESTOS.

THE AMERICAN METAL (0., Ltd.

80 Wall St., New York. P. O. Box 957.

Sell Refined Pig Lead, delivered to all Canadian Ports,
Copper, Copper Ores and Mattes, Tin, Lead, Spelter,
Antimony, Nickel, Aluminum, Bullion and Iron.
Advances Made on Consignments.

Balbach Smelting and Refining Co. Newark, N.J
AGEVTS FORj Henry R. Mertoa & Co, London,
i Williams, Foster & Co., Ltd., Swansea,
{Memllgesellschaft, Frankfort-on-Main

E. E. BURLINCAME'S

D LABORATORY
Established in Colorado, 1866. S8amples by malil or
express will receive prompt and careful attention.

Gold & Silver Bullion B5fned Melied and At
Address, 1736 & 1738 Lawrenco St., Denver, Colo.

HARRIS & CAMPBELL,

—_——

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

FURNITURE.

—o0

With Improved Stean Machinery our facilities for
manufacturing Cabinet Goods are complete. Our Up-
holstery Department is well stocked with latest imported
patterns,

Corner Queen & O’Connor Sts.,
OTETA. VW .A.

JOHEN J. GARTSHORE,

Railway and Teamway Equipment.

NEW AND SECOND HAND RAILS, GARS, ETC.
49 FRONT ST. WHEST,
TORONTO.

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-

ractice, 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 Mill well
equipped. Tuition free. For Catalogues apply to the Director,
Houghton, Mich.

The Montreal Car Wheel Gompany,

WORKS AT LACHINE,
OFFICES : NEW YORK LIFE INSURANCE BUILDING,

Montxreal.

MANUFACTURERS OF

CHARCOAL IRON CHILLED RAILROAD WHEELS.

A. B. McColl. C. W. Jossop.

McCOLL & JESSOP,

MINING BROKERS,

SUDBURY, ONTARIO, CANADA.
—_——— !

Properties Prospected, Reported on, Devel-
oped or Negotiated.

NICKEL PROPERTIES A SPECIALTY.

Cash Advanced to Procure Patents, Leases or Devel t

FIELD & MacNUTT,

(M.A. T M. B)
J. E. Fierp, Ph.B. (Yale). .C. H. MacNuTT, B.A.Sc. (McGill)
Assayers and Chemists,
Mining Ergineers, .
U. S. Deputy Mineral Surveyors.

Information, Examination and Reports on Colorado Min-
ing Properties ; Surveying. Patent Work and Mining
Engineering in its various branches carefully at-
tended to. Experience in Canadian Geological
Survey, in Colorado, Idaho Territory, &c. Colorado
and Canadian References on application.

Amethyst P.O., Creede Camp, Colorado.

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
MINING ENGINEER and METALLURGIST,

Wiil report on Mines and Mineral Properties.
ADDRESS :
16 Toronto St., Toronto, {nt.

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

30 St. Francois Xavier Street,
MONTREAX., CAN

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

STEAM POWER USERS,

When they become familiar with the
merits of the

WATER FLUORIDE PURIFIER,

Will use no other to remove and pre-
vent Scale in Boilers.

AMERICAN FLUORIDE Co.
126 LIBERTY STREET, NEW YORK.

P

—_——

Circular with References and Particulars Mailed to Bona
Fide Enquirers.

Toronto Agency :—-24 TORONTO CHAMBERS, Toronto Street.

| SPECIALISTS v MICA,

MINERS AGENTS,

RICHARD BAKER SON & GO.

6 & 7 CROSS LANE, LONDON, ENG.

MONTREAL TORONTO
251882520 NOTRE DAME 97129 BAY ST,

G. MICKLE,

Consulting Mining Engineer
and Assayer.

10 QU EEN'S PARK,
TORONTO.

W. de L. BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.
Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.

32 LIBERTY STREET,
New ¥ oxlic.

JAMES HOPE & CO.,

Boolksellexs,

STATIONERS, BOOKBINDERS AND PRINTERS,

OTK.A WA

McPHERSON, CLARK & JARVIS,

Barristers, Solicitors, Etc. .,
27 WELLIGNTON STRHEET E,
TOROINTO, CAIV.
TELEPHONE 1334. Registered Cable Address,
¢“ Clapher, Toronto.”

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

Mining business will receive special attention.

ORFORD COPPER CO,,

Copper Smelters

Works at Constable’s ook, 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.

—S8ELL— N
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasurer, Q. A. LAND.
Office 37 to 39 Wal! Street New York. ,
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PROVINCE OF NEW BRUNSWICK.

Synopsis of “ The General Mining Act,”
Chapter 16, B4th Victoria.

——LEASES FOR MINES OF——

GOLD, SILVER, COAL,
IRON, COPPER, LEAD,
TIN and PRECIOUS STONES.

GOLD AND SILVER,

PROSPECTING LICENSES up to 100 areas, (each 150 feet
by 250 feet), issued at 50 cts. an area up to 10 areas, and
25 cts. afterwards per area, good for one year. These
Licenses can be renewed for second year, by payment of
one half above amount.

LEASEs for 20 years to work and mine, on payment ot
$2 an area of 150 feet by 250 feet. Renewable annually
at §0 cts. an area in advance.

Royalty on Gold and silver, 21 per cent.

MINES, OTHER THAN GOLD AND SILVER.

LICENSES TO SEARCH, good for one year, $20 for §
square miles. Lands applied for must not be more than
2}4 miles long, and the tract so selected may be surveyed
on the Surveyor General’s order at expense of Licensee, if
exact bounds cannot be established on maps in Crown
Land Office. Renewals for second year may be made by
consent of Surveyor General, on payment of $z0.

Second Rights to Search can be given over same
gro;nd, subject to party holding first Rights, on payment
of $20.

LEAsEs.—On payment of $50 for one square mile, good
for two years, and extended to three years by further pay-
ment of $25. The lands selected must be surveyed and
returned to Crown Land Office. Leases are given for 20

ears, and renewable to 80 years. The Surveyor General,
if special circumstances warrant, may grant a Lease larger
than one square mile, but not larger than two square miles.
ROYALTIES.
Coal, 10 cts. per ton of 2,240 lbs. :
Copper, 4 cts. on every 1 per cent. ina ton of 2,352 lbs.
d, 2 cts. on every I per cent. in a ton of 2,240 lbs.

Iron, § cts. per ton of 2,240 Ibs.

Tin and Precious Stones, § per cent. of value.

APPLICATIONS can be fyled at the Crown Land Office
each day from 9.30 a.m. to 4.30 p.m., except Saturday,
when Office closes at 1 p.m.

-ke-J. TWEEDIE,
Surveyor General.

E. J. RAINBOTH & CO,

~—DOMINION AND PROVINCIAL —

LAND = SURVEYORS,

CIVIL AND MINING ENCINEERS.

- =9

Re; 8, Surveys (surface and underground), and maps
pmexecuted’ ofgnnes and Minernlle’roperties. P

—OFFIORS:=—
48 Sparks Street, - BScottish Ontario Chambers.
OTTAWA, ONT.

ORDER INOW Jssayers Supplies,

GHEMICALS AND CHEMICAL APPARATUS.

THEGANADIAN MINING MANUAL | e = o e

AND 41 Barclay Street, New York,
. Agents for BECKERS SONs’ Balances and Weights of Pre-
COMPANIES DIRECTORY.

. cision, of Rotterdam, Holland.
18902. Mergan Crueible Co., <2~

BATTERSEA, ENGLAND,
Manufacturers of
Crucibles, Furnaces, Muffles,

AND SCORIFIERS
Of Superior Quality.
LEONARD RICHARDS, Agent,
41 Barclay St., New York.

Your Copy of

ADDRESS :

THE PUBLISHER,

VICTORIA CHAMBERS,
OTTAWA.

((Cae-=>>D>DH))

L=

The Colliery Engineer School of Mines,

A SYSTEM OF

INSTRUGTION 2¥ CORRESPONDENCE

ARITHMETIC, ILGEBRM’E SIGNS, VENTILATION,
MECHANICS, MINE SURVEYING

AND THE

GOMPLETE THEORY OF COAL & METAL MINING

ALSO IN

MECHANICAL DRAWING.

Pupils study at home during their leisure hours.
Students are qualified to pass any of the State exam-
inations. Charges reasonable.

Graduates receive The Colliery Engineer SCHOOL
OF MINES DIPLOMA, which is accepted every-
where as an evidence of the ability of the holder.

For Prices of Scholarships and Pamphlet containing full
particulars, address THE COLLIERY ENGINEER CO.,

Coal Exchange, Scranton, Pa.

Sample copies of ‘ The Colliery Engineer,” [by reading of

wlﬁ;l :un%reds I::f miners have guaﬁ'ﬁcd themselves to become

Superintendents and Foremen,] and a catalogue of Bookson Mining
for sale are also sent free on application.

Uhemical and Assay Apparatus.

BATTERSEA

AGENTS FOR THE DOMINION FOR THE

MORCAN CRUCIBLE COMPANY, BATTERSEA, ENGLAND,

AND FOR THE

RounD.

Analyticonal

ana assay Balances # Weights of Beckers Sons, Rotterdam.

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Meissen Porcelain.
o N Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically
¢ N Pure Reagents and Volumetric Solutions.

& An lllustrated Priced Catalogue on Application.w

LYMAN, SONS & CO.

380, 382, 384 and 386 St. Paul Street, MONTREAL_
~ CANADIAN MINERALEWOOL CO.

SPECIAL NOTICE TO ARCHITECTS, BUILDERS, STEAMBOAT OWNERS, STEAM-
FITTERS and MANUFACTURERS.

The Mineral Wool and Mineral Wool Pipe and Steam Boiler Covering Business heretofore
carried on under Lambkin’s Patent by Gast & Co., Toronto, has passed into the hands of a strong
Joint Stock Company, for which Letters Patent have been applied for. The Company has ucqufred
exclusive rights and patents controlling this business in Canada. The principal public and private
buildings, steaboats and factories have their pipes and boilers now covered with mineral wool,
which is admitted to be the best and cheapest insulating fire and frost proof covering in the world.

Address orders for estimates or Catalogues to the

CANADIAN MINERAL WOOL CO.,
' 77122 Bay Street, Toronto.
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M. C. BULLOCK MANFG. CO.

CHICAGO, U.S. A

Lane’s Patent -

Bullock’s Diamond Rock Boring Drills

- Band Friction HBISTS

FOR ANY SERVIOR

b ECONOMICAL,
SAFE,

AND

" Band Friction Holsts RELIABLE.

WIRE RCPE HAULAGE OF CARS. EXPLORING HOISTS.
Corliss and Side Valve Engines,

GENERAL MINING MACHINERY.

& SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES.

Holes bored at any angle, and solid cores

Hand and Horse Power Drills for prospecting

Power Drills (15 styles) adapted for boring

PROSPECTING AND DEVELOPING
MINERAL LANDS,

(or specimens) removed from all
strata pengtrated.

in localities inaccessible to
Steam Drills.

from surface or underground to
depths varying from

100 TO 3,000 FEET.

“Bravo” Hand Power Drill.
Capacity . 400 feet, 1 3-4”, hole 12-16*

CAPACITY IN TONS OF 2,000 POUNDS.

Gates Rock and Ore Breaker.

| - )
L e Size 0— 2 to 4 tons per hour. Size 4— 15 to 30 tons per hour.
“ 1—4to 8 ¢ u “ 5—25t0 g0 ¢«
“ 2 _6torz “ “« 6_3oto6o “ “
“ 3—10toz0 % @ Y 7—4oto 75 ¢«

“ 8—100 to 150 ¢ ‘
Passing 2% in. ring, according to character and hardness of material.

GREAT SAVING IN POWER. ADJUSTABLE TO ANY DEGREE OF FINENESS.

The prinaccigle involved in this Breaker is acknowledged to be the greatest success ever introduced into Stone
Breaking Machinery. The Gates Breaker has made more railroad bafrfast and road metal than all other kinds of
Breakers combined.

Universally Adopted by Mining Companies. Many Hundreds used by Railway Companies.
8F Will furnisk a thousand references from Contractors, Street Superintendents, Mines, Cement Manufacturers, etc., etc. W
—— ALSO MANUFACTURED BY

WATEROUS ENGINE WORKS CO. (Limited.)
| Brantford, Ont., Canada.

Address, for CATALOGUE,
Or GATES IRON WORKS, 50 P. South Clinton Street, Chicago, U.S.A.
Branch Offices—44 Dey 8t., New York City ; 73a Queen Victoria 8t., London, Eng.

TOOLS, MACHINERY & MINING SUPPLIES.

l B
! ! o’ f a 5 !
g D o) B g o) g ) Y]
o) Q is S i o e QS o
g | & A | & e O m | B

& SON, ILTo.
TORONTO.

RICH LEWIS

GENERAL HARDWARE MERCHANTS,
33 KING STREET EAST.

For prospecting Mineral Veins and Deposits, Boring Vertically, Horizontally or at any angle, to any desired depth, taking out
a Cylindrical Sel::etion or Core the entire distance, sbo’wing exact character, and giving a perfect section of the strata penetrated. Also for

24 . !
Boring Artesian Wells perfectly straight, round and true.
Machines for Channelli{:g, Gad(iing, and all kinds of Quarry Work, Shaft Sinking, Tunnelling, Mining, Railroad, and all

classes of Rock-Boring.
Received the

™ “DIAMOND DRILL” waititsme CENTENNIAL EXHIBITION

For “ Originality of Method ; Simplieity in its Construction ; Convenience in its application ; Value
4 of Results Obtained ; Cheapness and Remarkable Speed.”

It has also received the highest awards at the AMERICAN INSTITUTE FAIR, New York, and the FRANKLIN INSTITUTE FAIR, of
Philadelphia, Pa.

THRE JENCKES MACHINE CO.|,
SHERBROOKXE, P.Q.. CAIN.,

Sole Represntatives aad Manufactarers in GANADA for THE AMERICAN DIAMOND ROCK BORING CO,, 15 CORTLAND ST., NEW YORE

SEND FOR CATALOGUES AND PRICE LIST.
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N[p | R |
) | ROPE TRANSMISSION OF POWER.

We have numerous Drives running in Canada on
this principle. Transmitting 25 to 200 H.P. at dis-
C tances 50 to 1,500 feet centres.

’ . WRITE FOR ESTIMATES.

-~

SAITINd 1I1dS

10,000 WOOD SPLIT PULLEYS ALWAYS IN STOCK.

ODGE WOOD SPLIT PULLEY CO.

TORONTO, CANADA.

¢ FRIGTION GLUTGH PULLEYS.

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 aceuracy 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 :

DIAMOND PROSPECTING CO.,

“M” Dril—Hand Power. | 15 & 17 N. Clinton Street, CHICAGO, ILL, U.sa. | “N”" Drill—

o AGENTS FOR Capacity— ft. d
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Channeling Machines, Rock Drills, Hoists and apacity—3,000 epth.
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 Minemg Lands with the Diamond Drill.

(C

No. 1 Broadway, New York.

THE NAROD PU LVERIZER. Wilmington N?g.y,')Sept., 21st. 51891,
.. , American Ore Machinery Co.,

TH E NAROD G RAN U LATO R' Gentlemen,—In answer to your favor of

recent date, I would say that after over

The Pulverizer produces from 20 to 150 mesh fineness. | ziguT MONTHS' experience with the
The Granulator from size of a wheat berry to 20 mesh. | Narod Mill” under varying conditions, I

have never regretted the purchase of the

Both mills tako. from ock Breakers aud dellses 8 fshod | e v otk e Nt "y
product. Grinder on the market. The Mill does
No Tailings, No Re-grinding, No Slime. Capao- |15k 2o zover to drve & nos
ity Hard Quartz 2a 3. Phosphates, Coments, &0., | iiea o e kind of Frosphte groand,
3 a 4 tons .per hour. Only 15 to 20 E. P. ro- but I have not known it to do less than 334

tons per hour, and under favorable con-

quired- WQIght of each Mill 5,600 Pounds. ditions the Mill grinds 4 tons per hour and

will continue indefinitely.

Pieces of Iron, &c., getting in with crude

AMERIGAN URE MAGHINERY GGMPANY material do not bother it, as is the case
) with most other Mills, and this I consider

No. 1 Broadway, New York, U.S.A. | one of its strongest points. I THINK $100

E THAN COVER THE REPAIRS
R. T. ROUTH, Canada Sales Agent, oD EAR.
Corn Exchange, Montreal, Yours truly, C. E. BorDEN,

Supt. Navassa Guana Co.

Duncan S. MacIntyre, Hardware and Metal Broker,

RAILWAY, QUARRYMEN’S AND CONTRACTORS’ SUPPLIES,
154 8T. JAMES STREET, MONTREAL.
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LEDOUX & COMPANY,
9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampung_and Storage Works

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

B; cial ission of the Secretary of the

Treisn,l?; of K United States, cars of ore or

Cogper matte passing through in bond can be opened
sampled at our works.

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

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

STAMPS !
PRITCHARD & ANDREWS,
173 & 175 SPARKS STREET,

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

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

RUBBER STAMPS FOR OFFICE WORK.

BOILER AND PIPE COVERINGS,

Absolutely Fire Proof.
Light and Easy to Apply.

B Indestructible by heat; will sive
¥ from 10 to 40 per cent in fuel, and give

ASBE STOS

H. W. JOHNNS MANUFACTURING COMPANY,

Sole Manufacturers of H. W. Johns’ Asbestos Roofing, Shea.thing, Bulldlng Felt. Asbestos,
Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &e.

Established 1858, 87 MAIDEN LANE, NEW YORK.

Jeraay City, Chicago, Philadelphia, Boston, Atlanta, London

WIRE ROPES

Crucible Cast Steel Ropes B T F TN T~ PN 7
for Hoisting, Inclines, =
Mining, &c.

=  Seinans-Martin for Trans-
§  mission of Powei, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships’ Rigging, &ec.

WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

G.B. GREENING WIRE Co. L

HAMILTON, CANADA.

Dynamo Electric Machines
AND LAMPS.

THE -

BALL ELECTRIC LICHT o

MANUFACTURERS OF

ELECTRIC LIGHTINCAPPARATUS

70 PEARL STREET

TORONTO
ONT.

ARC AND INCANDESCENT

FOR MINING PURFOSES.

Diamonds, Jewellery, Watches & Silverware

—AT——

ROSENTHAL'S

Goldsmith’s Hall, 87 Sparks St.,
OTTAW.A.

DERBY LINE.VT.
g ANVIS| MO0y

189

WRITE FOR C ATALOGUE.

ADAPTED
FOR ALL

PURPOSES.
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If you want | M. BEATTY & SONS,

) WEL-YXL.AND, ONT.
i o ENGINES.

FOR PACKING ENG—IiES
ASBESTOS, PHOSPHATES, ORES, &ec., o

Send to us for Samples and Prices. Mines

AND

Every Quality and size In stock. —_—— Inclines.
. [ ]
Specially strong sewing for heavy materials. Horse-Power Holsters,

Lowest prices compatible with good work. 8tone Derrick Iron,
Centrifugal Pumps,

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

THE CANADA JUTE COMPANTY (Ltd.)

DREDGES, DERRICKS

17, 19 & 21 ST. MARTIN STREET,
STEAM SHOVELS,
Established 1882. MONTREAL. And other Contractors’ Plant.

ALL KINDS OF'

RUBBER GOODS for MINING PURPOSES

MANUFACTURED BY

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

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

e

———

ST —

5 Duplex Steam Pumps.

OUR PUMPS

FOR ALL DUTIES

- Are up to date.

Single Steam Pumps.

The Northey Mfg. Company, Ltd, Toronto, Ont.
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OPFPFICES:
Victoria Chambors, 140 Wellington Street,
OTTASTA. .

Vol. XL APRIL, 1892 No. 4.

The Mineral Revenue of Nova Scotia
in 18g1.

We are indebted to . & courtesy of Mr. W, H.
Brown, accountant of the Department of Works
and Mines, Halifax, for the following returns,
showing the revenue derived by the local govern-
ment from its mines and minerals :—

Litenses o Search.

1890. 1891.

Cape Breton. .$1,480 $1,470 $ 10 decrease.
Cumberlan: 1,340 570 770 **
Pictou... 780 470 310 ¢
Inverness. 750 420 330
Antigonish . 350 120 230 ¢
Richmond, <eee 370 420 50 increase.
Hants, Lunenburg, Ano-

apolis, Colchester, Digby,

ictoria, Rings, Guys.

boro and Halifax..... ..- 910 870 4o0decrease.

$5:980 $4,340

Total decrease from Liceuses to Seasch in 1891, as
compared with 2890, $1,640.

Licenses to Work and Leases.

1890, 1891.
Cumberland. .......... «.$ 900§ 425 $475 decrease.
Cape Breton....... .. 800 450 350 **
Pictou...... . .. 425 375 so ¢
Invemers.. . . .. 325 125 200
Guysboro, Victoria, Anti-
nish, Colchester and
fehmond .ocvcuuanans 250 225 2§ .“”
$2,700 $1,600

Total decrease of revenue from Licenses to Work and
Leases in 1891 as compared with 1890, $1,100.

Rentals—Minerals other than Gold and Silves,

1890, 1891.
Pictoweeeaiieannis veees $ 6608 570 $ 90 decrease.
Cumbetland. .. 390 840 450 increasc.
Cape Breton. 210 690 4%0 "
Cor:hcsltr.. 30 60 30 “
Other counties..... . ... 30 290 210 **
$1,320 $2,400

Total ingreas. from rentals for minerals other than gold
and silver in 1891 as compared with 1890, $1,080.
Coal Royalties.
1890 1891,
Cape Breton.§ 63,853.29 $ 74,406.88 $10,573.59 in’cse.
Cumberland  37,505-39  43.042.17  5,446.78 ¢

Pictou...... 28,218.11  26,3111.80  2,106.31 de'cse.
Other coun.
ties ...... [PTSTPIN 1125 11.25 incle.

$129,646.76 $143,572.10

“Total increase from coal royalties in 1891 as compared
with 1890, $13,923.31. soyalties in 1851 as paee

The following are the amounts received by*
the Department of Mines during year 1891,
from various sources in connection with the
gold product, from the under-named counties :

1,457.01
1,534.62
1,548.73
1,633.0
289,3
o .0 $10,133.37
Rents—( Gold Leases).

Total ..
Gold Rentals—( Yearly payments on Leases).

Yarmoutheeeeeioeeeeseesiiisreransaraiaens  33.00
Queens..... . ... 189,00

Lunenburge..ooe. ciiiiiis ceeiiiiieiiiian. 195.00
Colchester .. . 202.%0
Hants.... . ves 206.50
Guyshoro..... ees 236,50
)T W ee sieieenesees 347.00
Total ceveieinies ores Vessassanan $1,409.50
Royalty on Gold,

Colehestercvenevnnnnnnnn veeersecieceeas. 8 639
Luneaburg.. .o 9.87
Guysboro. o §527.42
Hants,. oo 1,239.72
Queens... “er ceeses 2,195.69
HalifaXeeeriaeniionananannes teeseesneaass 438140
Total ceniiannnns casmanse teeaeess.$38,360.49

———————

Head Him Off.

The Halifax Critic, whose reputation for
blundering and misrepresentation in matters
mining is notorious, eclipses all previous efforts
by a profuse eulogy of—Great Scott !—Chas. M.
Iobson. , How Ontario mining men will smile
when they read the follov'v‘ing:

““The deep and intelligent interest in_our mineral
1esources evinced by leading merchants and capitalists in
St. John is in striking contrast with the apathy Jisplayed
by Halifax business men, who when they do invest
ﬁﬁnmlly lose, as they refuse to recognize native talent,

t put up their money on the plausible tales of smooth-
tongued outsiders who have absolutely no mining
experience.  There are of course numerous exceptions to
his rule, but recent developments prove that it still
holds good.

“*M;, Chas. M. Doblson, M. E. and C. E.,, of
Chicago, has lately paid a visit to New Brunswick in the
interests of Chicago capitalists, who contemplate the

hase of the Stock Ji& mines near Sussex.

ir. Dolsson is a thorough metallurgist as well as mining

engineer, and has had charge of some of the largest
mines and reduction works in_Arkansas and Colorado.
He has held prominent positions in all parts of the
world, and raany large propertics have been sold on his
favourable reports. In his reportson the treatment of
gold ores he always has a good word to say of the
pattern of stamp mill manufactured in  Nova Scotia, and
on one occasion imported into the States a mill manu-
factured by the Truro Foundry and Machine Co. While
in St. John Mr. Dobsin received a large retainer from
some gentlemen interested in gold mining at Isaac’s
Harbor and Country Harber to visit and rteport on their
property, and spent a short time in that part of the
country. He was evidently most f; bly i d

during the years 1887, 1888 anll 1889, when he
posed as consulting engineer for the Vermilion
Mining Co., special correspondent to the
Toronto Mail/ from the Sudbury district, etr,,
etc., was notorious for the extent and audacity of
his methods of swindling, and when he skipped
to Chicago under a warrant for arest on a
criminal charge he left behind him many
respectable citizens in Ottawa, Toronto and
clsewhere to mourn his untimely departure. We
have before us his professional card just as he
presented it to us in 1887, and as it may be of
some value to the Critic as a souvenir, we pre-
sent it herewith :

Cuas. M. DOBSON, A.R.S.M., ME,
CONSULTING ENCINEER,

Mining & Reduction Works of all kinds Erected.
Reports on Mincs and Mining Properties.

EXPERT OPINION.

Mg, Donso™ has had ten years FRACTICAL exrriem
at the largest Galena mine in Great Britain, {Foxdal
Tule of Man), and on the South and West African Gol
mines—Licbon-Bierlin, (Gold), Kimberley, (Diamond),
and Gold Coast, (Gold) mines,~and on Canadian Phos-
phate and Mica Mines, .
Special attention to the economical working of refract.
wry autiferous ores.
MINING AND MINERAL LANDS JOUGHT AND SOLD.
LONDON, ENG., COKRESFONDRNTS.
MINES SORKED AXD DEVELOFID ON CONTRACT.
Orrice: 33 Winton Chambers, Adelaide St., Toronto,Can. |

The following 1s one of a series of letters
utterly repudiating his claim to the A.R.S. M. :

RovaL SCHOOL OF MiNes,
South Kensington, S.W,
October 15th, 1891.
S18,—On February 1st, 1839, you wrote to my father,
Mr. J. S. Jeans, asking lum if he could find out if Char-
les Miles "Dobson was an associate of the Royal School
of Mincs. You said that Mr. Dobson had con-
cemed in some very questionalle transactions.  The
council of the Royal ‘School of Mines wish 1o get hold
of 2 case of a” man representing himself 1o be an
R.S. M., in order that they moy proceed inst
him. Could you oblige by writing and telling me if you
know the whereabouts of Mr. Dobson, and if he still
represents "himself to be an associate of the R. §. M.
{ you could give us any information that would lead
us to finding him, you would greatly oblige
Yours, fai*hfully,
HAROLD JEANs.

We are sorely tempted to give a sketch at
some length of the modus operandi of this black-
guard, but as any such would necessarily involve
the names of some respectable peeple whose
feclings must be respected, we refrain. Suffice
it to say that Charles Mles DeTracey Dobson

with both Ncw Brunswick and I\?:t'a Scotia as favorable
fields for the invesiment of capital in  mining
enterprise, and as he is now loeated in Chicago, where
he has the best of conncctions, his visit here may result
in important business.”

It will perhaps be information to the Crific and
to the “leading hants and capitalists of St.
John™ to know that the subject of this flattering
“pufl”is afraud, deadbeat and imposterof thevery
worst character. Dobson, who poses as an Asso-
ciate of theRoyalSchool of Mifies amd carricswith
him copies of credentials purporting to be from
the eminent firm of London engincers, Messrs.
John Taylor & Sons, all of which are fraudulent,
is just one of thesc “smooth-tongued outsiders
who have absolutely no miring experience,” and
against whose wiles the Critic so glibly warre its
readers. His zarcer in Ontaric and Quebec

is an unscrupul and wholly unprincipled
person, entirely devoid of any mining knowledge
and ability, proved to be a liar and imposter
.almost without parallel; in fact, a dangerous
character, whom our readers in the Maritime
Provinces, in their own interests, will do well to
have nothing whatever to do with.
With this number we present our readers with
a very good portrait of our lamented fricnd the
late Captain Tom Sheridan, manager of the
Bell's Asbestos Company’s mines at Thetford.
Captain Sheridan was a miner of large and
varied experience, and in the Eastern Townships,
where he was so well known and so universally
liked by his associates, his memory will be kept

green for many a day.
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The interview of the Council of the General
Mining Association of Quebee with the Hon.
the Commissioner of Crown Lands, on 3ist
ulto,, a full report of which will be found elsc-
where, was the satisfactory outcome of the
labors of the Association to have the mming
law of the province placed on a satisfactory foot-
g, The Hon. Mr. Flynn gave the impression
of a minister who regarded the mineral develop-
ment of thepravince as of the first importance and
who would carefully consider any new legislation
affecting its interests.  He admitted that the
confiscatory clauses of the Mercier Act had been
repealed, and stated that in his opinion the in-
dustry had pot arrived at that stage when it
could be made a revenue-producing source to
the government. He promised to submit the
draft of any rew Bill to the Council of the
Association for suggestion,

“Che fee for powder licenses i Quebiec 1s ex-
~cessive and burdensome.  Although not a
provision of the Mining Act, it is a serious
deterrent to the progress of the industry and the
Council entertains hope that while it may perhaps
not be abolished it will be very greatly reduced.

Through the courtesy of Mr. A. Blug, the re-
cently appointed Director of Mines for the
Province of Ontario, we are indebted for a
glance at the advance sheets of his first annual
report, from which the following summary of the
mineral  production for last year is taken:
Nickel, 83,790 tons, of a value of $324,240, of
which 4,536 tons, containing about goo tons of
nickel, were purchased by the United States
Government for the manufacture of armour plate;
silver, 14,925 tons, value $64,475; petroleum
(crude), 894,647 barrels, value $1,209,555; mica,
240 tons, value $31,200; salt, 44,167 tons, value
$157,000; gypsum, 5,350 tons, value $12.200;
and phosphate, 4,900 tons, value $50,800.
There were also produced building stone of a
total value of $1,000,000; 48,221 bbls, of
cement, valued at $44.501; lime, 2,350,000
bushels, of a value of $300,000; 160,000,000
common brick, valae of $950,000; pressed
brick, roofing tile an® terra cotta, of a value of
$156,699 ; drain tile, $yo,000; sewer tile,
$270,000; pottery, $45000. The total calue
of the mineral production in Ontario for the
year 1s thus computed to be of a value of
$14,750,673 and the cost of labor employed
therein, exclusive of the production of petroleum,
salt and pottery, $1,659,141.

In order that our readers may be conversant
with the subject of our article, “ Head Him Of,”
we will publish in our next issue a cabinet
portrit of the notorious Charles M. Dobson.
Canadian and Amcrican papers need have no
fear of libel suits in the reproduction of our
article, as the Review is in possession of
ample evidence to bear vut the charges in every
particular—and a great deal more if necessary.
Our or)]y objcﬁ:} is to put Canadian and
American mining people thuroughly on their
guard against this dangerous tmposter.

At the Giobe Works, laverpoo), there is in
course of manufacture one of the largest steel
wire cables that has been made in Great Britain,
When completed it will be 334 miles in one
continuous length, without a jownt or splice, and
will weigh about 20 tons It is 334 inches in
circumference, made from the finest quality of
patent crucible steel wire, and having a tensile
guaranteed strain of over 4o tons. Some idea
may be formed of the immense amount of labor
required for the manipulation of an order of this
kind, when it is mentioned that the total length
of the wire in the cable would measure some-
thing over 300 wiles. The machinery employed
for this heavy work is of special design.

In a report upon yuestons relating to the
employment of explosives in presence of fire-
damp, prepared by a specal sub-commission
appointed by the French Government, the fol-
lowing conclustons are arnved at :—

1. Even explosives under water can inflame
fire-damp mixtures with air by means of the dust
of the mine.

2. The greater number of known explosives
are capable of igniting fire-damp mixtures when
exploded freely in the atmosphere.  Amongst
these explosives are dynamite, gun-cotton (either
military or mining, particularly the latter), gela-
tine dynamite and Paulille’s ammonia dynamte.

3. It is, however, possible to find explosives
which detonate at a temperature sufficiently low
to avord nflammation with fire-damp mustures,
at least in the great majority of cases, when
freely exploded m the aumosphere.  Among the
explosives experimented on which approximately
fulfil this condition arc: (1) The intimate mix-
ture of 50 parts dynamite with 5o parts of crystal-
hzed carbonate of soda, or sulphate of soda,
with 10 egs. water of crystallization, ammonia
alum and ammonium chloride; (2) Moulin-
Blanc pyroselin powder; (3) wixture of 20 parts
dynawite, at 75 per roo, and 8o parts of nitrate
of ammonia ; (4) nuxture of 2o parts of guncot-
ton utrating 173 c.c. mitrogen dioxide and
8o parts mitrate of ammonia ; (5) Bellite,
of which the composition 1s not known
with certainty, and the experiments have
not been sufficiently numerous; (6) Favier's
explosive, containing go parts of ninate
of ammonia, 1o parts manonitro-napthaline,
which appears to equal Bellite in security. It
requires, however, further experiment.

4. Because of the complexity and variability
of the phenomena occurring during the deton.
tion of explosives free to air, it will be prudent
to avoid, firing shots in the mine, even with
charges considered the safest, at points where
the mixture of air and fire damp is inflammable-
‘T'he choice of explosives must be considered as
diminishing danger, but not as absolutely sup-
pressing it. .

5. It is necessary to employ the explosives
under conditions such as ¢ > develop from them
the maximum useful work. Economy and
security are in accordance to recommend this
rule. To accomplish this the following con-
| ditions are necessary: The explosive must be

rammed with care, and the hole must be suf-
ficiently deep. No void space must be left
cither in front, behind or around the cartridge.
The Bickford fuse mugt not ve placed in con-
tact with the explosive, if it is used, and the
dangers of the fuse are sufficiently great to make
it desirable to replace it by some more certain
mode of ignition.

An enquiry, of great importance to colliery
owners and miners, with regard to the use of
explosives, was concluded at Atherton, near
Wigan, 1 England, on March 1, connection with
the adjourned inquest upon the budy of Edward
Sandcland, collier. ‘The deceased, after firing a
roburite shot, in Messrs. Fletcher, Burrows &
Co.'s colliery, complained of pains in his head,
which he attributed to the explosive fumies. The
pains brought on meniugitis, which ended fatally
on February 12, or three days after the inhalaticn
of the noxious gas. The evidence of Dir. Martin
was to the effect that the inhalation of noxious
fumes, which brought about inflammation of the
brain and membrane of the brane, was the
primary cause of death. Dr. Paul, Professor of
Medical Jurisprudence at the University College,
Liverpool, said he had made an analytical ex-
amination, but with no positive result. He had
discussed the matter with Dr. Martin, and
thought the symptoms might be due to inflam-
mation of the membranes of the brain, resulting
from poisoning by substances like nitro-benzine
or anilineg, but there was no positive evidence to
show that these ever did cause such inflamma-
tion, either directly or indircctly. So far as he
could observe the man died from meningitis,
and he thought the symptcms might be the re-
sult of poisoning by agents of the class named.
In his opinion death from meningitis pure and
simple in three days would be improbable. It
might happen if there was some previous disease
of the brain.  Dr. Martin, rccalled, said he was
still of opinion that death resulted from the in-
halation of noxious fumes. The jury, after ten
minutes’ consideration, found that death was
due to the accigental inhalaticn of certain
noxious gases liberated by the explosion of a
roburite carntridge. -

Conflicting reports reach us from NovaScotia
respecting the increased coal royalty.  First we
are told that the matter has been dropped for this
session; then that the Premier says he will bring it
on even if he 1s defeated ; again we are informed
that the lessces have played mto the bands of
the Government, have split among themselves,
and are willing to compromise and pay an in-
creasing rate of royalty fortach successive term.
Our readers, however, may rest assured that
they did not form a mining socicty on the basis
of the Gi 1 Mining A ion of the Pro-
vince of Quebec to part company so soon, The
lessces are unanimous.  They have banded
themselves together to see this question through.
They rely on the justice of therr case ; at present
they appeal to the moral justice of the Legisla-
ture, and if at first defoated they will not he
discouraged, but fall back in good order to their
lines before Public Opinion.
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The organization of a strong and thoroughly

the Legistature as to their rights and obligations. Many
have made investments, nevertheless, on the carnest

represcntative union of the of
Nova Scotia, noted elsewhere, matks an impor-
tant epoch in the progress of mining in that
province. The council and officers clected give
confidence to the belief that, though the young-
est, The Mining Socicty of Nova Scotia will
soon take rank as the principal of our mining
organizations. We heartily wish the association
every SUccess.

One of the first matters that will receive
attention from the new organization will be the
coal royalty. Informal discussions have been
held with the Hon. Mr. Fielding, Provincial
Secretary, touching what may be called a com-
promise between the clamants for moral justice
on the cne hand and the arbitrators of legista-
tive power on the other. Secure to us, say the
coal operators, fixity of tenure for the remainder
of our leases and we will agree to pay, say, a
royalty ot ten cents “run of mine” for the
whole period, although the consensus of legal
opinion indicates that in a dispute between
ordinary landlord and tenant, over the meaning
of such an indenture as the coal lessees possess,
the Supreme Court would decide in favour of
the lessee. At these conferences, the Hon. Mr.
Fielding has declared more than once that he
did not propose to invoke the power of the
Legislature but to cxercise only the right held
by the leases; yet at the same time he declined
to allow the moral question of that right to be
tested in the only satisfactory way it can be
tested.  He declined to allow a test case to go
court. He declined to have it arbitrated on. He
refuses to fix the rate of royalty except on an
increasing scale on the full term.

Both sides are determined. The menace to
the industry has become public, and as a result
investmeuts in the province have received a
check.  An instance before us is that of certain
Boston capitalists who have written their Nova
Scotia friends saying “they will not purchase,
but will surrender their bond if the Government
persist in the proposal to raisc the present mte
of royalty.” Holders of gold and other mineral
property are greatly annoyed at the doubt thus
thrown on the title to mining lands in Nova
Scotin, and fear that the difficulty of getting
capital to develop mines will be largely increased
unless the Legislature are roused to the serious-
ness of the question and at once pass & measure
giving ample and unqualified sczurity of title.
Ancnt this deplorable measure, too much pro-
minence cannot be given to Dr. Raymond’s
outspoken criticism of the policy, unfortunately
too frequent these days, of squeezing Govern-
ment sevenue out of invested capital and
industries. Dr. Raymond is, as all the world
knows, secretary of the American Institute of
Mining Engincers, anc a5 a writer has given
special study to the subject of mining legislation.
1n a recent contribution to the Engineering and
Mining Journal he says :

¢ 1. 1t will Le useless to ex, further investments of
capital from abroad for the devclopment of Nova
Secotian resources if investors are given to understand
that the conditions of their tenancy are liable to sudden
change.  The mere reservation, in some leases, #fthe
power of(hc.: Province to make such change has been, to
';i{he'ﬂq. Cautious a;;il:lim have del::’lincd to_put
inoney into plant and mining work subject 1o the will of

of that, although the Legi
could alter the terms of leases, it would not  do so,,
because it was heartily desirous to favour the develop:
ment of the natural resources of the province. If this
confidence is now proved fallacious, there will be no
Lasis on which investment can safely be made here.
t¢2, It is highly & lizing for any G ment to
wmake agreements with private citizens or corporations, in
the terms of which an unlimited power of change is
reserved to the Legistature.  In the United States, coat
and other mineral lands are sold outrighy, and the owners
are taxed like other propesty-holders. Thisis one reason
of the comparative ease with which capitalcan be secured
here for such investments. It would be, in my judgment,
better for Nova Scotia to adopt a similar policy.  But if
the coal lands are to be leased, then the Government
should de as private owners do, namely, lease for 2 fixed
riod (25 or 30 years) at a specified toyalty, and bird
itsclf not to change that royalty until the end of that
period, The cffect of leaving the Legislatur - frec to
change it *from time to time’ is simply to make lessees
dependent, not upon clearly defined rights of which
they cannot be deprived, but upon the favorable or |
unfavorable action of a varying body of men, who have to
flucnced, legitimately ot itlegitimately, to let the
leases alone. This means, in the best case, considerable
expense to the lessees for the proper representation of
theircase to successive legistatures. ~ In the worst case, it
means  lobbying, I:ril)c?', and_legislative black-mail.
Canadian_politics have {umished some recent instances,
oing to show that the worst may be apprehended in that
ﬁ\lilmle, as well as in this. 1 have no reason whatever
ta suspect the motives of the present islature of Nova
Scotin.  If I believed that body to be actuated by
unworthy motives, I would waste no wordsin argumient.
On the contrary, I would simply say to my friends
engaged in coal mining in Nova Scotia, * These men want
(oﬁe bribed to take their hands off your business. Itis
your duty to suffer the injury they threaten, rather than
ield to theiz demands.’” Perhaps my advice would not
he followed ; perhaps the crisis would be averted by
secret means to the great injury of political norals, and a
certain loss, besides, to the capitalists themselves, for
nothing is more ruinous than to pay black-mail once,
leaving to'the next and the next and the next set of
marauders not only the power &o lc\‘y_i( again, but the
c

of ¢

T would add here, that not merely the corruption of
individual legislators, but also the changes ~f pasty
control, are to be feared in such matters. A party in
power, for i husi lly favours *imp
ments' of all kinds; it offers bonuses, loans, cheap rail-
road rates, Jow taxes or no taxes, lw royaltics and large
franchises, to attract a~d stimulate enterprise. It gels
upa *boom,” in short, and when the boom begins to
decline, the business reaction from over-speculation
extends to politics also, and the other party comes into
power, Perhaps this alternation isa public benefit on the
whole. No doubt the new administration is bound to
overhaul the work of its predecessor, to correct abuses, to
undo the result of actual fraud, and to adeptfor the future
whatever system it may deem better for the public
welfare, But if it _is to be understood that such
“reforms’ are to include the revision of the terms of bona
fide leases of land (even the right of such revision has
been expressly reserved to the Government), the result
will be to foree the representatives of the capital invested
in such leases, and in i ¥ i i
therewith, 10 act, in pure sclf-defence, with ane political
party, to supply money for itsexpenses, and to influcnce
employés in its favour. The corrupting influence of this
siwation cannot be over-rated.

**The net result of both the factors above described
will certainly be, that the investment of capital for enter-
prises depencdent for their profits upon the arbitrary action
of the Legislature will be confined to parties who_ believe
they have and can heep 2 ‘pull”’ on the Legislature,
cither through alliance with the party in power, or
lhrouph zontrol of individual legislators. But such a
¢ pull’ costs moncey, a-great deal of money.  Nobody who
iswilling to employ such means is fool cnou%;h to do so
uriess the profits of the business will e so large as to
warrant this extra risk and expense.  Such large profits
cannot_be made under free competition.  Hence the
industry itself is likely to be restricted, and the pricesof
the product are kept higher than they would be if capita?
were mnot thus handicapped, The total resul,
therefore, includes n?l_m;ﬂy l!}c' d‘cmo'nliulion of politis,

a3,

but the o P

“3. T doubt whether an increase of royaity upon coal
could be Lome by the collicries of Nova Scotia
generally.  Certainly the weaker cnterprises would be
seriously injured by it, and thus the business would be
delivered into fewer hans, Which is just what the public
interest does not require. All taxes on gross product,
without regard to cost of productlon, have this Lad
tenancy period. It is only when they are very small
indeed that it may be overlooked. c}')ul whether the
collieries can stand it or not, i“i future c,ﬂ‘cpl upon the

is declared tobe (and I believe ‘the statement), the
hostility shown by legislatures to capitalists and corpora-
tions. Granger ?nws, special tax-laws, laws dictating
prices of commodities, and a host of other fanciful
experiments in  *State Socilism,’ are dnving away
capital from the places that need it most. Would it be
wise for Nova Scotia to join this procession of folly, and
give notice that she also  from titne to time,’ intends to
luck and squeeze, and see how near she can come to
illing, the goosc that lays Aer golden eggs? Ifshe
does, even geese will shun lier shores hereafter.

“4. *Bul,’it may, be asked, ¢if it should be clear that
the royalty now paid upon caal is smaller than, in fair-
ness to the Province and without injustice to the
industey, it ought to be, may not the Legislature, now or
at any other time, at least wherever i:ﬁas the expressly
reserved right to change the royalty, exercise that right.

“ My answer is that, as to future leases, there can be
no question, and it would be a very good thing for the
Legislature to try the experiment and see whether, under
the” higher royalty imposed, anybody would want to
lease the lands. "As to lands leased” but not worked,
there might be no special harm done by giving notice of
a higherroyalty to be exacted when work ‘should be begun.
But in both these cases I think assurance should be
given that this new royalty would not be raised again for
a period of years long enough to justify the investment of
capital in" extensive aperations. ~ Finally, as to
enterprises now active upon leased lands, I think an
immediate increase of royalty, whether lawful oz not,
would be in the highest degree unwise, and would inflict
upon the Province an injury far greater than any benefit
which could be expected from a temporary increase of
revenue.”

‘The Government of Nova Scotia has intro-
duced their bill raising the royalty on coal 33%5
per cent.  Then, by separate Act, they propose to
fix the date at which the increased royalty shall
take effect. They name the 23rd of Febouary,
1892! This is hardly credible. Casting to the
winds all pretence of acting within their rights
as lessors, they propose retroactive legislation.
To demand additional royalty on quarterly
returns for the period ending March 3ist,
already fyled, is indeed exercising the power of’
the Legislature with a vengeance,

How different to the honourable considera-
tion for vested rights in Ontario hy the
Legislature of that province, which so lately
carefully abstained frem including in the rates
of royalty leases granted prior to the passage of
the Act imposing the new rates.

How different to the cautious regard for the
rights of the lessees shown by this ssme House
of Assembly in Nova Scotia in 1866, when, in
furtherance of the interests of that province and
the lessees whose capital had done so much to
develop its resources, there was passed an Act
which allowed renewals and gave, as was then
supposed, a fixity of tenure, an Act which induced
further expenditures of capital in that province-

“The mineral lessees of Nova Scotia show legal
opinion in writing, from prominent lawycts on
both sides of politics, contending that ¢ Legis-
fature has not, as a matter of contract, the right
to have, at the present time, alegislative revision
of the royalty, The Government say they do-
not propose to exercise their power to over-ride
contracts, and the Attorney-General declared he
would blush were a breach of faith ever thought
of in connection with this royalty measure.
This is tantamount to saying the intention of the
indentures should decide this difference of

Province would be di g into the
problems of industri: prisc an clement of uaneces-
sary insecur..y. There is insccurity enough, earth
knows, in nining enterprisc, without inventing ncw
means of discoursging its promoters.

“‘There has never been, probably, more uncmplnged
capital in London, Beclin, Paris and New York, than
there is to-day. Yet it has *zldom_been so difficult to
enlist it in promisi i One principal reason

4 P

inion. Why then is the offer of the lessces to
have a test case go into court, not accepted ?

An English company are making at Hartle-
pool, a new rope, which is called the anticor-
rosive and self-lubricating strand wire rope. In
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the process of its manufacture, the cores and all
the wires in the strands are, we are informed,
thoroughly coated with a preservative com-
position called ghssantohne, which fills up the
mterstices of the rope, and makes it perfecily
impervious against corrosion, as by bad water,
steam, or other deleterious matter found tn the
workings of munes or clsewhere. It at the
same time acts as a lubnicant to the individual
wires, and insures greater flexibility.

According to the trade and navigation returns,
Canada imported for home consumption 1,598,
"855 tons of bituminous and 1,395,067 tons of
anthracite coal during the fiscal year ending
June 30, 1891. During that time there was
exported 833,684 tons of bituminous coal, the
product of Canadian mines. Of the total
quantity of bituminous coal imported, 36,002
tons arrived from Great Britain and 1,562,753
tons from the United States. The total duty
collected, at 6o cents per ton was $959,368.
Of the total quantity imported 1,510,411 tons
were taken by Ontario ; 72,880 tons by Quebec ;
28 tons by Nova Scotia ; 4,491 tons by New
Brunswick ; 9,788 tons by Manitoba; 1,098
tons by British Columbia, and 159 tons bv
Northwest Territories.  Turning now to anthra-
<ite coal which is imported duty free, the total
quantity imported was 1,309,067 tons dis-
tributed as follows: Ontario, 935,463 tons ;
Quebec, 375,615 tons; Nova Scotia, 33,146
tons ; New Brunswick, 50,375 tons ; Manitoba,
6,224 tons ; P. E. Island, 2;244 tons. Total
value of anthracite coal imported into Canada
during the year from the United States,
$5,244,452. Turning now to exports, Canada
shipped, as already shown, 833,68: tons of
Dbituminous coal during the year ending Junc
30, 1891.  Of this Nova Scotia mines exported
173,105 tons, Quebec 10,262 tons, and British
Columbia 647,508 tons. The Northwest Ter-
ritories sent out 223 tons. Of the products of
the Canadian bituminous mines, Great Britain
took 25,940 tons ; Newfoundland, 73,397 tons;
Sandwich Islands, 12,266 tons, and the United
States 692,705 tons, the greater part of which
was sent from British Columbia mines to
Pacific ports in the United States.

The attention of Parliament was called the
other day to the question of Civil Servants con-
travening the Civil Service Act by holding an
interest in mineral lands and mines. This re-
minds us of a flagrant breach of the Act very
apparent in the conduct of at least one member
of the staff of the Geological Survey of Canada,
and an Assistant Director at that, who makes a
specialty of doing professional work, mainly on
Sundays, for a consideration. This party has,
to our knowledge, been employed reporting on
mincral properties for certain corporations and
individuals, and takes a fee—which from his
salary he can very well afford to do—at less than
half of the ordinary expert’s tariff for such work.
This is an injustice to the men who live solely
by doing work’ of this kind, and we wish to sce
it put a stop to. In order that there may be no

misconception as to who ‘we refer to, we dis-
tinctly charge Dr. Robert Bell with being the
cffender referred to.  We have in our mind at
the present time hus reports, written on the basis
of a commercial negotiation, as follows: for Mr.
George Stewart, on the High Falls phosphate
propertics, 1n 1889 ; for Mr. C. M. Pielsticker,
Londun, Eng., on the McMillan property, in
1889 ; for the Jate Mr, Adamson, on the Victona
minc; on the Little Rapids property, for Mr.
W. A, Allan.  There are many other cases, but
these are sufficient for our purpose.

‘The coal trade of Montreal is one that gives
cmployment to a very large number of vesscls
during the season of navigation, and the
prospects for the present year are therefore
a matter of some interest. From present
appearances there is not likely to be much
increase in the volume of business, but it
is even now evident that the trade is going to
hold its ¢wn. Last year some 550,000 tons of
Lower Port coal were brought to Montreal by
water. This year purchasing has d
about as usual, and most of the large orders
have already been placed. ‘The Gas Company,
however, is not going to use as much coal this
year. Last year the Gas Company purchased
55,000 tons of coal. It takes 25,000 tons less
this year, but as the company has a stock of
10,000 tons left over, its total consumption this
year will be in the neighborhood of 15,000
tons less than last ycar. The railroads have
made their arrang for their purch
The Grand Trunk takes about 95,000 tons of
Lower Port coal, and some 40,000 tons of
American coal. The Canadian Pacific Railway
takes about 125,000 tons of Nova Scotia coal.
The big manufacturers are now placing their
orders. This is the usual time for them, for if
they do nct purchase now the mines cannot
make arrangement for tonnage to supply the
orders. There are some 25,000 ton orders yet
to come in, however. The sugar refineries,
which usually take that amount each, are
expected to pl.ce their orders at once. Steam-
ship freights opened higher than last year, but
as more tonnage came upon the market there
was a decline, and the later boats were charter-
ed at about last year’s figures. There are stilla
couple of more boats to be fixed, however,

London advices of March gth say: * As to
the rhosphate market, its position may almost
be called an absurd one. People are trying
hard to sell Florida phosphate, 75 per cent., at
8}4d. A few cargocs have come over 8o per
cent., but have not becp sold at the price of
8o per cent., but at the price of 75 or 78 per
cent., with rise, as the mine owners can never
depend on 8o per cent.  Florida 70 per cent. is
unsaleable, but Bull River 6o per cent. can be
placed at about 824d. the reason forits preference
being that manufacturers are in the habit of
using it with low Belgian stuff, and it does not
pay them to make any alteration in their plant,
at least until Florida shall have thoroughly
cstablished itself in the market. The manu.

facturers’ position appears to be one of great
sorencss, They have over-stocked themsclves
at what they thought bottom prices, and the
bottom has fallen out, and now they find re-
munerative sales difficult. By May or June we
may have a different state of things, but just at
present two or three of our leading brokers are
selling against one another for the purpose of
realisation and finance. The market is simply
in an impossible state.”

" The appearance of Mr. Sando in Canada, to-

gether with the . signation of Mr. Wills, the
manager, and the abrupt termination of the
Stewart contract, would seem to indicate an
entire reconstruction on the part of the General
Phosphate Corporation, Ltd. The company is
unquestionably in a very bad way, and
its dissolution seems not very far distant.
From the very start its affairs have
been grossly mismanaged. Money has
been thrown away wholesale on the purchase
of properties whose values were entirely un-
proved and whose subsequent working has
equally failed to justify a fraction of the expendi-
ture upon them. The balance sheet printed in
a recent issue of this paper records an outlay for
the purchase of some 2,660 acres of virgin lands,
together with £7,798 10s. 6d., paid on
option, for the North Star mine, at nd
less than £106,662 1s. 7d., while the ex-
penses in London and at the mines have
amounted to nearly £42,000. The quantity of
phosphate produced in eighteen months’ work-
ing only amounted to 1,000 tons, rgalising
£3,339- When awe compare this miscrable
rcault with the glowing statements set forth in
the prospectus, estimating *“an annual output of
from 80,000 to 100,000 tons, realising an average
net profit of from £t to £ 10s. per ton,” we
are disposed to smile. It is obvious that these
statements were made either without knowledge,
or with the deliberate intent to mislead the
public. %t is indisputable that the directors
went to allotment upon an absurdly insufficient
capital; the promises of the prospectus have
nct been performed; the properties which were
acquired by raising debentures, and thus mortgag-
ing the credit of the company, have resulted in
a loss, while the promoters and vendors are the
only persons who have obtained any benefit
from the promotion. The whole concern is but
one more mgnument to English capital ill-applied
and grossly mismanaged.

‘The Financial Critiz, in an outspoken article
handles the company without gloves. This
is what it says: “Had the over-sanguine ex-
pectations of the promoters been redlised in
regard to the half of the :£1,000,000 which-was
offered for subscription, douhtless some of these
properties wou/d have been acquired.  But
fortunately for themselves the public for once in
a way were not slow to perceive some of the
many weak points which abousded in the pro-
spectus, and consequently stood pretty generally
aloof, ~Notwithstanding that every will-othe-
wisp dodge known to promoters was practised
to abstract subscriptions, and hundreds of
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p h ts, only about
4,000 shares were subscribed by bowa fide in-
vestors, so that the founders, the majority of
whom expected to be relieved of their guarantee
of the subscription of fifty ordinary shares for
cvery founder’s share they accepted, were com-
pelled to keep the full amount of ordinary shares
guaranteed to be taken up. This represents
about 15,000 shares, or a total in all of about
419,000, upon which ostensibly .£2 has begn
called up, yielding, or rather that should have
yielded, a capital to the company of 438,000,
We think, however, it would puzzle the directors
to prove that these calls have been paid, inas-
much as such a procceding would affect very
scriously some of these so-called founders, who
never had the least contemplation of being

a0 P
1 1n advert

The *“Bulletin” of the British Iron Trade
Association, just issued, gives the total pro-
duction of pig in the United Kingdom in 1891
as 7,228,496 tons, or a decrease of 646,634 tons
as compared with 1890. There was a produc-
tion of 1,642,005 tons of Bessemer stecl ingots,
or a reduction of*372,838 tons, the production
of acid and basic steel ingots being 1,306,229
acid, 355,756 basic.

The district mine inspectors appointed by the
latc Mercier Administration have been dis-
missed. This is an cconomy which will save
the Government several thousand dollars and

which will rid the industry of a class of men”

who were of no earthly use to it.

Reports from Florida contain the statement

saddled with any liability. The list of found
that was issued with the prospectus included a
galaxy of high-standing and distinguished mem-
bers of the Peerage, and of gentlemen whose
names are known throughout the United King-
dom. The directorate, too, was a strong and
faultless array, and the only wonder is that in.
vestors at large were not more dazzled and
carricd away by their imagination than they
appear to have been. There is little doubt,
however, that many of those who subscribed for
shares did so in the belief that the prominent
gentlemen whose names appear on the list had
subscribed for ordinary and founders’ shares,
but we have reason tn know that the said list
was nothing more than what we may expressively
name a ‘bogy,’ and fit only to rank with such
beautiful specimens of the Dandoic, irresponsible
compilation art as were exposed in the cases of
the Metropolitan Coal Consumers’ Association,
and the Whole Meal Bread Company.  If proof
of this were necded, it is to be found in com-
parison of this list with the register of members
of the company, which reveals the fact that a
large proporticn of the names appearing upon it
as founuers, do not, and actually never have held
a single share, founder’s or otherwise. With re-
gard to the directors, Sir James Whitchead and
Mr. Sampson S. Lloyd, who practically com-
posed the business element of the board, were
not slow to grasp the .rue state of adairs, and
without prevarication resigned their seats forth-
with. As to the wisdom of the step, there can
be no question, and if the truth were known,
Lord Stalbridge himself must regret the hesita-
tion he displayed in following their lead ”

One of the features of the ensuing meeting of
the General Mining Association of Quebec will
be a paper on “The Present Status of the
Canadian Asbestos Industry,” by our genial
friend, Mr. L. A. Klein, of the American As-
bestos Company.

The union of Mr. E. D. Ingall, of the Division
of Mineral Statistics and Mines, with Miss
Rand, of New York, is reported, The Revizw
h to express its congratulations and good
wishes for the happy couple. The event is an.
other outcome-of the Ottawa meeting of the
Amgerican Institute of Mining Engineersin 1830,

that the phosphate boom in that country is at
an end, and with the reaction a number of
failures are announced. Many of the works are
shut down and others are soon to follow. An
English authority states that a very large pro-
portion of the quantity exported as high test
phosphate has proved of inferior quality.

The next quarterly gencral meeting of the
Mining Society of Nova Scotia will be held at
Halifax on or about the 15th June next. This
date, following as it will cJose upon the mecting
of the General Mining Association of Quebec, at
Black Lake, will give an opportunity to the
Upper Province men to visit and interchange
ideas with their Nova Scotia brethren, which we
trust will be liberally taken advantage of.

There has lately been issued an important
bulletin on the forest and mincral wealth of
Brazil by the Bureau of the American Re-
publics, which states that scientific explorers
have found great deposits of coal and iron, and
have also proved that the country possesses
copper, manganese, and argentiferous lead ore.
There are also mines of gold and diamonds.
Di ds are co with the gold
deposits, and like that metal, are most abun-
dant in Minas Gereas, where they have been
found since 1879. The most important locality
known for the production of these gems is the
district of Diamantina, in the above-named
State. They are found in'Parana, in the gravels
of the river Tibagy, and in the beds of streams
dry during the summer. Since the discovery of
diamonds at the Cape of Good Hope, the
Brazilian production has greatly diminished.
As regards iron, the State of Minas Garaes
abounds with it. It is not found in veins or
strata, buried deep in the carth, but in
enormous beds, often lying at the surface, or in
mountain maszes. Thesé vast deposits are
worked only by small scattered fumnaces, char-
coal being used in the reduction of the ore.
Of these small furnaces ther. are five groups,
producing about 3,000 tons annually, the pro-
duct being used in the sufrounding districts in
the manufacture of articles of home consump-
tion, such as hoes, shovels, picks, drills, nails,
horse shoes, &c. In the State of San Paulo are
found deposits similar to the. best Norwegian
ore, and one of the mines is worked by the

L

Government establishnent ncar the village of
Soracaba.  This establishment has two
furnaces, and produced in one year about 790
tons of pig iron. The ore has about 67 per
cent. of iron. In Santa Catarina, not far from
a harbour accessible to the largest vessels, are
vast deposits of hematite, containing, on an
average, 30 per cent. of manganese and 20 to 3o
per cent. of iron. In the State of Goyaz, as in
Minas Geraes, are found enormous masses of
the ore iuberite.

Summaries of the statistical portion of the
reports of her Majesty’s Inspectors of Mines for
the year 1891 have just been issued as a Blue
Book. These summaries show that during the
year 1891 the total number of persons employed
in and about all the mines in the United King-
dom of Great Britain and Ireland, together with
the Isle of Man, and inclusive of those
employed on private branch railways and tram-
ways, and in washing and coking coal on
premises adjacent to or belonging to the mines,
amounted to 707,411, of whom 6,112 were
females above ground. The number of persons.
emgloyed iri and about all the mines, exclusive
of those ¢employed on private branch maiiways
and tramways, and in washing and coking coal,
was 687,878, of whom 5,819 were females, the
aygregate increast being 32,581, The total
number of fatal accidents was 961, and the total
number of deaths occasioned thereby 1,030,
being an increase of 62 in the number of fatal
accidents, and a decrease of 176 in the number
of lives lost, compared with the totals of the
preceding year. There was one death for every
668 persons employed, which is more favorable
than the ratio one in 543, of the preceding year.
In the mines classed under the Coal Mines
Regulation Act, the total quantity of mineral
wrought in the different districts was 197,693,~
592 tons, of which 185,479,146 was coal, and.
29,150 ironstone, the rest being fireclay, oil
shale, and other mincrals, making a total
increase of 3,087,705 tons, compared with the
preceding year, there beng an increase of 3,864,~
838 tons of coal, but a decrease of §88.326 tons
of ironstone. One of the summaries shows the
ratios of the f.tal accidents and the deaths to
the number of persons in and about mines
under the present and former Coal Mines Acts,
given in averages for the periods covered by the
first three  Acts, and in detail with the averages
since 1878, from which it appears that the
occupation of the miner is now very much safer
than at th : coramencement of the Mining Acts,
the average ratio under the first Act being one
death in every 233 persons employed, under the
second Act one death 'in 258, under the third
Act one death in 312, under the fourth Act one
death in 466, whilst for the present year it is one
in 662, 2 much more favourable ratio. The
ratios of accidents and ceaths to the number of
persons employed, and tons of mineral wrought
in each of the districts shows ageneral-average
of 237,007 tons of mineral wrought for every
fatal aecident, an@ 201,034 tons for cvery death,
as compared with the more favourable quantity
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of 226,023 tons per fatal accident and the
less favourable quannty of 167,763 tons per
death in the precedmg year.  The number
of persons craployed on private branch rail
ways and tramways, and n washmg and
coking coal on premises adjacent to or be-
longing to the mincs, was 19,533, of whom 293
were females.  The number of fatal acadents
was 26, the number of deaths resulting there-
from was 26, and there was one fatal acaident
fur every 751, and one death fur every 751 per-
sons employed, which are more favouralile ratios
than m the preceding year. [.anng the year
18y1 the total number of persuns emvuluyed in
and about the mines under the Metallif.rous
Mines Regulation Act was 38,418, of whom
1,363 were fumales cuployed abuve ground.
“T'here were 50 fatal accidents and 51 dea.hs, the
number of accidents being 12 more and the
numbur of deaths 5 more than in the preceding
year. ‘There was one fatal a-cident for every
788 persons employed, and one death for every

" 773 persons employed, which are less favourable
ratios than in the preceding year.

e - -
CORRESPONDENCE.
The Quebec Mining Inspectors.

SIR,—The Government of Quebec being about to
appoint a Mirung Inspector for that Province, it 1s lughly
important to the future welfare of our Mining Industries
that a suitable man should be chosen and entrusted
with this position,

We have heard a great deal lately from electioneering
platforms about the pernicious cflect of the i §
of men holding this authority, obtained by no other
recommendation than political hias and favour, and we
surnuse that the DeBoucherville Catunet will steadfastly
avaid such influence in waking their choice.

This Government has already expressed its determina-
tion to very carefully revise lic Mimng Act, through
the Hon Commissioner of Crown Lands, as communi-
cated to the Council of the General Mining Association
of Quebec on the 3tst of March last, and everyone
i 1 in the ] devel of the natural
resources of the Province, look to this new measuse with
eagerness and confidence.

Its practical effect, however, will depend to a very
Jarge extent on the abilities of the officers who have to
put it into exccution, and all practical mining men will
agree that the Inspector to be appointed cannot be too
efficient in the profession which he is called upon to
excrcisc,

It is publicly known that several of the candidates for
the position are neither graduates of any school, nor have
they received an hnical educati } which is
required to fit them for their duties, and such men could
never render any benefit or honour to the position which
they would thus usurp,

It cannot be ignored that a Mining Inspector should

at least an clementary acquaintance with (in
addition to the three R's) physics, inorganic chemistry
and analysis, surveying, mineralogy, metallurgy, geologry,
mechanics, steam, cte., and practical mirmng. Would it
not, therefore, be desirable to make a itive

of a blast furnace depends, first, on its location,
second, upon its eqmpment, and, third, upon
the general character and finish ot the work.,

‘I'he capacity or output of a blas. furnace is
also dependent upon the ores used, the fuel
available, the character of the equipment, and,
more than anything else, upon the management.
"Therefore, what would bea 5o ton furnace in
one location might with different ores and fuel,
and even different management, be an So and
even a 1oo ton furnace,

Basing cost upon a good substantial construc:
tion, where building material does not command
excessive  prices, where  machmery  can be
purchased cheaply and where labour is not
above normal conditions, a blast furnace sub-
stantially constructed, free from unnecessary
ornamentation and  equipped with  good
machinery, which could under cfficient

At Ainsworth half a dozen propertics have been tested
by shafis to the extent, in one case, of 120 fect. Theores
are chicfly of argentiferous ymiens, and the scams vary
from a few inches to several feet.  Some streaks of ore
containing ruby, silver and wire silver are found, giving
sery high assays, but I judge that an avmf;c of 30tu 50
ounices to the ton is a representative value for this region,
I asked the foreman at one mine what his ore would
assay and his rcLﬂy was, *“‘Anything you like to make it ;"
an answer which explains the wide variation in assays. I
visited one prospect showing two feet of galena ore,
which at the end of a tunncl of 30 feet had narrowed to
two inches, und so it goes in and out as minerals have »
wnK of doing in nlhcr‘i-mlilies.

Near the Slocan Lake, some 20-miles north west of
Ainsworth, rich sunples of ore were piched up last fall
asssaying from 100 to 2,000 ounces of silver to the ton,
The principal finds were at an elevation of 6,000 feet, and
as yet nu develupment work has leen done thaccan afurd
any idea of the extent of the deposits, A lnrﬁ' number
of ‘men ate s:oing in with tents, camping at the edge of
the snow, and prospecting up the mountains as the thaw
prof,rcscs. Somic claims have been sold to partivs who
will provide funds for development, and this scason's
work will show what the ground is made of.

The mining la'ws are very liberal, and Capt. Napoleon
Fitz Stubbs, the Gold Commissioner, exercises an cquits
able control over the region. A smelter is heing built at
Dilot Bay, 8 miles from Ainsworth, on the east side of the
lake, under the di‘rccgian of Dr. chdryx,.aml there are

ment, using emily smelung ores lugh o iron
and satisfactory coke, produce the quantities
named, would cost about as follows: A o ton
furnace, $8o0,000 to $100,000, an 8o ton
furnace, $100,000 to $125,000; and a 100 ton
furnace $125,000 to $150,%00. There would be
little difference between the cost of a 50 and 6o
ton furnace.

The above estimates are intended to cover a
complete plant, ready for operation, which can
produce continuously the quantity of iron
named, and are not plants of smaller capacty
which can periodically be spurred up to the out-
puts you require. Of course, furnaces can be
constructed much cheaper than the figures given,
or can be embeliished to add largely to the cost.
These figures are only approximations, for unless
we knewthelocation, the character of the material
to he used, the kind of product to be made, we
would be unwilling to be quoted as gwing
the estimate.—EDITOR.]

Impressions of Kootenay.

Six,—In response to your request to give you my
impressions of the Kootenay District of British Columbia,
I have pleasure in sending you a brief report. At the
time of my visit the snow was on the mountains and was
not expected to disappear from the most noted mineral
lo ations until the middle of May. I can, therefore, do
little more than give you a general description of the
country and 2 report of the talk of the region, and this
can be done in one word for cach topic—mountains and
boom. The hills make a sheer ascent from the magnifi-
cent waterways, and from *he centre df Kootenay Lake
more than fifty 'paks are visible, with the assurance of a
limitless sea of

beyond. The best mineral

examination the basis of the selection of this Inspector ?

Another point which shoald be rigorously enforced is
the inadmissibility of any i for this insy hip
who may hold or possessany personal or pecuniary interes
whatever in any mining or metallurgical enterprise carricd
on within the territory of his jurisdiction, or who may bea
s(»ecul:unr in undeveloped properties or mineral lands.
(‘( ’lxiie) Quebee Statutes, sections 46, 114 Victoria, chap.

We hope to see that our legislators and thosc interested
in the devclopment of our mumneral will

prosy yet found arc at an clevation of from 4,000 %0
6,000 feet, and at“prcscnl there are no electric railways
or cable cars to afford easy access.  The hills, however,
are not as heavily timbered as in some other regions, and
I have seen fully as difficult places to p m the

proy ilway e of a finish-
ing cunnectivn with the extsung road from Little Dalles to
Spok Washington, has been by the Can.
adian Pacific Railway, which naturally wishes to con.
trol transportativn 3 but as neatly all ‘the work is being
done by United States capital, “the establishment of a
sazlroad (o ihe south 13 a foregone conclusion,

The chief difficully with regard to the development of
the region is the political commercial restriction. The
bulk of the supplics must come from the United Stutes,
and their cost is greatly enhanced by the Canadian tariff,
while on the other hand the export of products is met by
the United States duty of $30a ton on lead. Thecountry
is thus between two fires, and must suffer from these em-
| It may be, h t the ores may
prove rich enough to tear the burden of these imposts
and of thecflorts made to make commerce conform to
zational lines rather than to geographical laws ; but every
one fecls that the country is politically in an unfortunate
position.

‘The town of Nelson is thriving, and a coraer lot, 50 x
120 feet, has been sold for $4,000. ts in the ““new
and thriving City of Kaslo™ are selling at $400 cach,
although at the time of my visit the city consisted of two
houses and a prospective store, A new town, Lidorado
City, near Slocan Lake, is starting this spring, and some
twenty edifices have already been put up. There will be
a great rush of people to the region this summer, and
doubtless some very rich finds will be made, and some
still nicher ones will he reported.  Although there will

ly be much disapp the air of the region
15 ch:u'gc«( with hopefulness, and as a miner remarked to
me, ** A downhearted man in this country 1s a curiosity.?
I can perhaps give you the best summary of my impres-
sions by saying that while realising the risks and diffi.
culties 5o keenly that my enthusiasm is not of a hooming
nature, I am going tosend out my own prospectors to try
their skill and more especially their Juck in the Slocan
region.

Romert C. Apawms.
MoxTreEAL, April 25th, 1892

—_———— .

‘The Quebec Mining Act—Satisfactory Interview
with the Hon. E. |. l;;lrm, Commissioner of
Crown Lands—A Liberal Measure Promised.

On Thursday, 3ist ulto., the following deputation,
representing  the  General  Mining  Association, of
the Province of Quebec, had the honor of an
interview with the Commissioner of Crown Lands
at Quebec, with reference to the mining law of
the Province :—~Hon. George Irvine, Q. C., (Johnson's
Company,) Quebee, President ; James King, M.P.P.,
(King Bros..)‘Quebec. Vice-President ; L. A. Klein,
(Ameni bzt

County of Ottawa. There Ieing no hardwood, the
undergrowth is not so thick as with us, though the fallen
trecs are a seriour. obstacle. I was surprised to find that
there are as yet no productive mines in that district ; the
great number of the sa-called mines being unexplored

take this matter up in the most serious manner and
<correct the mistakes of past experience, and thus assist
an industry and natural wealth whish only needs their
wisdom and attention in order to revive it.
Jos. Lainson WiLts, M.E.
OTTAWA, April 26th, 1892,

The Cost of a Small Blast Furnace Plant.
Str,—Would you be so kind as to furmsh me, through
your columns, with some 1dea of the cost of the equip-
ment of a 50, 8o and 100 ton furnace?
Yours, ctc.,
. . T. B.
KiNGsTON, 29th April, 1892.

[We will attempt to reply to this question,
which is far from being an casy onc, for the cost

made in the snow. There are,
however, a few propertics on which enough dcvelopment
work has been done to detetmihe their value, The most
notable, and in fact the only *“ bunanza,” is the ** Silver
King,” on_Toad Mountain, ncar Nelson, which by a
tunnel of 850 feet, is said to have proved ore *“in sig,'nl”
to the value of $1,600,000, and which is estimated to
have at Jeast $200,000 in the dump. Thisis a dry ose”
containing copper, and is said to give from 30 10 1,000
oz. of silver to the ton. No one is allowed to visit the
mine and the reports of values are so conflicting that st 1s
difficult to form an opinion. One person, who had good
sources of information, told me that the ore would
average 50 ounces of silver to the ton, and that the vein
in theend of the tunne! just now was only 14 inches in
width, Other reports make the vein the whole size of
the tunncl with morc beyond. As the mine is merel

being exploited for the English stock market, no dcpencz
ence can be placed on the-rumours,

Co.,) Black Lake Que.; John l.
Penhale (United Asbestos Co.,) Black Lake, Que.; Capt.
Mathew Penhale, (Glasgow and Montreal Asbestos Co.,)
Black Lake, Que.; Col. Lucke, (Beaver Asbestos Co.,)
Shetbrooke; A. M, Evans, M. E,, (King Brs.,) Black
Lake, Que.; O. M. Hamis (Canadian Phosphate Co.,)
Montreal 3 J. Lainson-Wills, F. C.S., (General Phos.
ration) Ottawa 3 J. B. Peters, (Peters’
Ashestos  Mine,) Quebec; J. “Burley Smith, M. E.,
{Anglo-Continental Guano Works 4) Glenalmond,
Que.; R. T. Hq’\;er. {Anglo-Canadian Asbestos Co.,)
Montreal ; W, H. Jefitey, Uef{u{:dAsbeslos Mine)
Richmend, Que., B, T. A. Bell, Editor CANADIAN
MiNING REVIEW, Ottawa, Secretary. The deputation
was reccived by the Hon. Mr. Flynn and the Hon. Mr.,

Peljctier, Attorney-General,
Hos. GEORGE IRVINE, Q.C., having explained
the object of the inteeview, stated that he believed the
d led the y clauses of the

G P
Mercier Act, Isthatso?

HoN. E. J. FLYNN—VYes, I believe so.

HoN. MR. IRVINE, resuming, dwelt upon the extent
and importance of the mineral tesources and the benefits
10 be dcrived by the province from its fullest growth and
prosperity. That portion of the country on the line of




THE CANADIAN MINING AND MECHANICAL REVIEW. ¢

59

the Quebee tentral Ruilway where hus nunes were
i the

laws, This offical had never been at his place, and had
i 1 1o his letters calting attention

situated was, until the \}

ndustry, 4 barren and uninhabitable wilderness, hut with

the opening of the asbestus mines there had grown up large
1 and a prosy i Mining was

<ertunly an ndustry worthy of being encouraged by the

most liberal legislation. Two years ago the Dominion

Government, with a view to its h U g

paid no g
to the wilful destruction of the forest and the danger
caused to his buildings therely.
Hox. MR, lRVlﬁE asked that any new legislation
nught besubmitted to the Assuciation for suggestion,
fon. E. J. FLYNN—I am much plc;:scd to meet

to the date of ballot the Sccrcl:\rJ shall provide each
member with a ballot slip stating the names ol the
candidates and their endorsers, A member voting shall
sign the ballot slip and return it to the Sccretary, crasing
“Yaye” or ' no” oppusite the name of cach candidate.
Atleast filteen votes in favour of any candidate must e
cast to clect, and five negative votes to exclude. Members

this delegation and to hear the opi thus

i the
country, had admitted free of duty all machinery of a
kinlor class not already manufactured in the country,
This has proved a great benefit to the producer,

on a question which I have given much thought and
study,  While of course I cannot voice the views of the
Governinent, or say what at will do, I may say that

I donot’ think the mining ind have

inasmuch ‘as it permitted  him  to import cer- | personally
tain classes  of hinery,  indispensable to his | ad
work, not to Dbe had in  Canada,  The

Mercier Act was probably not intended to be urjust, as
some of 1ts provisions assuredly were, It was framed
anid passed without obtaining the views of the persans
en;iagcd in mining, who were the only competent pasties
to be consulted, or who coukl give informauon on a
matter of so vital importance to them. The bill was
passed through the House, he thought, in one day’s sitting
—certaunly in two—and the following day was printed.
The miners were given no time to object or suggest
amendments.  The royalty on the gross product, which
he was glad to hear had been repealed -at all events 0
mining lands sold by the Crown prior to 1880—
was  most umust.  Many of thc companics
made very farge  expenditures in  labor and
machinery, and the returns often were small, in some
cases none at all. This royally, if carried out, would have
diminished or annulled these small profits, while the loss
of the compames not mahing any profits would be
greater. The mining ity, he thought, ibuted
already, by their corporation taxes, imposts on powder

magazines, muncipally and otherwise, more  than
ther  fair share of the public revenue.  They
certaint, did  not  object to contnbute therr
fair share of taxation, but it must be just

and equitable.  Royalty on the output of mines was
A pernicious system that was gem:ra{ly condemned by
miners all the world over. He was sure the Govern-
ment would gain more—at all cvents the producer
would—=by the total abolition of any royalties on the
product of the mines. It would be better 1o sell the
mineral_properties of the Crown at a good price out-
right.  The old practice of placing them up at public
auction had worked acceptably. He pointed out that the
Moercier Act gave extraordinary powers to inspectors;
such as determining  boundaries—which he claimed
should be setiled Ly the courts by action en hornace.
One good inspector was quite sufficient. ‘The
men appointed  were people  who knew nothing
akout  mining—in  the Thetford district, the
official wasa lawyer—a very xe;{xclablc gentleman, no
doubt, but notan” any way qualified to deal with mining

i T ical or th ical stand, Jint ; in
the County of Ottawa, the inspector, Mr. Viau, he
understood was a shoemaker. ere was also a good
deal of comphint about the inl‘ringcmem of the Jaw
respecting the sale of i i districts, The

8 uor in minin
men could buy the liquor by the bottle from stores, and a
0od deal of trouble and annoyance had been created.
he inspector might be given powers to deal with such
cases. Mr. Irvine then made a strong casc against the
1ax _on powder mzfazincs. The amount, $150, for a
minimum storage of 23 1bs. of powder or explosives of
any kind was felt 10 be excessive and uncalled for. The
amount should be minimised. He called attention to the
serious menace minin, ies had in the case of
hush fires. Much loss had been inflicted by the careless
and wanton_destruction of valuable timber by settlers
cleanng their bush land.  He asked for a more ‘stringent
application of the law in this r
AS. KING, M.P.P.——Ido not _think I can add any-
thing to what Mr. Ievine has said. I take it as the
policy of the Government to do everything in their
power that will tend to develop the industries of this
province, and to do s0 means to draw capital and
capitalists.  Vou wnust do something to bid for this capi-
tal ; you cannot do better in the interest of this province
than to bid for the capital to develop its mines and
minerals.  He commended the Act of 1880, the main
features of which were fair and equitable to the investor
and the producer.

Mg. PELLETIER—I think the Province of Ontario
has charged a royalli.

Mr. B. T. A, BELL—Yes; but Ontario Jands are to
be granted on the lease system, and royalty is not to be
collected for some years after the entry has been made.
At all cvents the law is not retroactive like Mr,
Mercier’s.  The imposition of the tax under the Act of

to that stage when they can be made a source
of revenue,  Some years ago when framing the Act of
1880, I went very carcfully into the matter, and I did not
think we could ‘adopt a revenue policy then, I have
seen no reason to change that urinion. Tamin favor of
as liberal a measure as possible to protect both the
miterests of the miming industry and the sevenue of the
country.  When all is reckoned, very little revenue has
been derived from this soutce in the past. Thelawl
intend to introduce must of course have the concurrence
of my colleagues. I will be very pleased to have
suggestions frota_ your Association,  I'am in favor of a
mceasure which wilrgi\'e satisfaction to all.

The Hon. Mr. Irvine having thanked the com-
nussioner and Mz, Pelleuer for ther very courteous
hearing, the deputation withdrew well pleased with the
tesult of the interview.

The Mining Society of Nova Scotia—A Strong
Union ot the Mining Interests Formed.

Pursuant to the call issued on the 16th of March there
athered in the Halifax Hotel, Halifax, on Wednesday,
farch 3oth, a large number of genatlemen representing

the varied mining interests of the Province. Among
others present were: Mr. John E. Hardman (Qldham
Gold Co.), Oldham ; H. S. Poole, F. G. S, (Acadia Coal
Co.), Stellarton; Chas, Archibald (Gowrie Coal Co.),
Cow B:\i'; D. J. Kennelly (Sydney and Louisburg Coal
and Rail Co.), Sydney, C.B.’; J.”S. McLennan (Inter-
national Coal Co.), Sydney, C.B.; A. A. Hayward
(Lake View Mining Co.),” Waverley; J. D. Austen
{South Uniacke Gold Co.), Halifax; R. H. Brown
(General Mining Association of London, Eng.), S{dncy;
\Wm Lithgow and J. R. Lithgow (/slace Bay Mining
Co.), Halifax; Chas. Fergie (Intercolonial Coal Co.),
Woestville, N. S. ;3 G. W. Stuart, Truro, N. S.; H, T.
Harding, Truro; B. G, Gray, Halifax; B. C. Wilson,
Waverley ; T. R. Gue, Halifax; Geo., MacDuff, (Pal-

ve Gold Co.), Waverley; Harvey Graham (Ngw
slasgow Coal and Iron Co., New G!asg‘ow 3 R, G,

in good ling only shall be allowed to ballot.
11 Fees.
The Membership Fee shall be ten dollars, payable
tly in ad at the Annual Meeting of the
Society.

111, Election of Officers.

Nominations for officers shall be sent to the Secretary
at least one month previous to the date of the Annual
Mecting, and _election_shall be by ballot, as in the case
for beeship, on a form ibed by the Council.

Vacancies occurring in the officers or Council of the
Society shall be filled by the Council until the next
Annual Meeting.

1V. Duties of Oficers,

The President shall be Chairman o all meetings at
which he shall be ;;resenl, and in his absence onc of the
Vice-Presidents.  In theabsence of a Vice-President the

bers shall elect a Chai for that meeting.

The Treasurer shall hold‘in trust the invested funds of
the Society, which shall be deposited in the name of the
Society at a bank approved by the Council, and shall
present, from time to time, a statement of the Society's
accounts.  All cheques shall be signed by the Treasurer
and countersigned by the Secretary.,

The Secretary shall atiand all meetings, shall take
minutes of the lings, shall be ible for the
safe custody of all papers, books and other property of
the Society, and, under the direction of the Council, shall
conduct the general business of the Society. The salary
of the Secretary shall be determined by the Council,

The Council shall have the general control and
direction of the affairs of the Society,

V. Meetings.

The Annual General Mceting for the elecuon of
Officers, the transaction of the business of the Society and
the reading and discussion of papers shail be held in the
City of }galil’ax. N.S., on the second Wednesday in
Masch of each year.

General Meetings for the reading and discussion of
papers and for the transaction of business shall be held
:]uanctly at such time and place as the Council may

etermine.

Special Meetings may be called by the President at
any time, or by the Secretary, on the requisition of five
notice of which shall be mailed by the Secre-

tary to members of the Society. Any special business or
specified in the notice
and the Secretary shall give not

Leckie (Londonderry Iron Co.), L y, N. S
H. M. Wylde, Halifax. A ees OF !
The mieeting was called to order by Mr. J. E. | subject for discussion shall
Hard Chai of the Provisional C i
who briely explained the objects of the call

and the purposes for which it was proposed
to unite the different mining  interests of Nova
Scotia. The outtine proposed was similar to that followed
by the Gold Miners' Association, which had had four
yeas’ successful experience.

© g such
less than fourteen days’ notice thereof to all members of
the Society.

No resolution shall be recorded on the minutes for
which less than ten votes are cast. No measure shall pass
or action be taken in the nawe of *“The Mining Scoiety
of Nova Scotia” at any special meeting without the

Upon motion, it was resolved that it was to
form ¢The Mining Society of Nova Scotia,” and the

society ded at once to org; e
and b(-faws were taken up clause by clause, debated and
passed, as follows :—

. 7. Name.
The orgnniml'i’on will be called *The Mining Socicty

of Nova Scotia.
Il Objects.

of the Council.
VL. Consulting Officers.

The Council shall have power to_appoint such con-
sulting Officers as may be thought desirable from time to
time, and may vote them suitable remuneration.

VIL. Amendments.

Amendm=nis to the Ly-faws can be made at any regular
meeting of the Society, provided a month’s notice of the
amendment shall have been previously mailed by the

y to the bers of the Society.

P

The object of the Society shall be to ly benefit
and protect its members, by facilitating the interchang of
knowledge and ideas and by taking concerted action upon
all matters affecting or relating 1o the Mining Industries
of the Province of Nova Scotia, and generally to pro-
mote the said industrics by all Jawful and honourable
means.

211 Members,

The Society shail consist of Members, Associate and
Honorary Members.

Members shall be persons engaged in the direction and
operation of mines and quatmes in the Province of Nova
Scotia, more particularly mine and mill owners, parties
interested i’n the owners'!:ip of mines, mine managers,

)3 and g
Associate Members shall be persens not eligible in the

e

1891 bad created a fecling of i ity, and cap

were chary of i ing until some had been
given that it would be annulled, Every inducement
should be given for the nvestment of capital, and the
fewer restrictions the better.

Mg. J. BURLEY SMITH said he never in all his
experience heard of an inspector collecting taxes, Their
duties ordinarily were large}y to seethat the laws concern-
il:;gdlheheallhlo" < ploy ed‘ ed. Hi pany

2 aFood deal of moncy invested in works at the mine.
Last fall the farniers set fire to their bushland, and
started a conflagration which was within an ace of com-
Shontd att onty make 1wtk monay

uld not only make laws to take m from the
miner, but s!f:ou{l also lesishle to protect and promote
thelrinterests.  He would ‘saggest that some power be
given to the mine inspector to enforce the law aiready in
existence with regard to_these bush fires. He should
have power to’compel the Forest Ranger to carry out the

going clause, but such persons whom the Society shall
deem worthy of admission for membershij

Honorary Members shall-be persons eminent in the
profession or in the mineral history of the Province,

JTV. Officers. ' x

The Officers of the Society shall consist, st—of 2
President; 2nd—Three Vice-Piesidents; 3rd—~a Secre-
tary; 4th—a Treasurer; S§th—nine members in
s(andinF. who shall act with the other officers as a
Genenal Council, five of whom shall constitute a quorum
for the transaction of husiness,

BY-LAWS.
7. Election of Members.

. Applicaiion for admission to bership shall be
sigried by not less than three members in good standing
and sent'to the Secretary. At least three wecks previous

The election of officers was then proceeded with, when
the following were chosen for the ensuing year:

President :

Henry S. I'oole, F. G. §. (General Manager Acadia
Coal Co.), Stellarton, N. S.
Vice-Presiddents :
John E. Hardman, S. B. (Oldham Gold Co.), Oldham,
.S 3 G. Leckie (Manaﬁer Londonderry Iron
Co.), Londonderry, N.S.; David McKeen, M. P,
(Managing Director Caledonia Coal and Railway
Co.), Glace Bay, C. B.
Treasurer :
J. R. Lithgow (Sec. Glace Bay Mining Co.), Halifax.
Secretary :
H. M. Wylde, Halifax.
General Council :

Charles Fergie, M.E. (Intercolonial Coal Co.), Westville,
N. S.; Chutles Archibald (Gowrie Coal Co.), Cow
Bay, C. B; R. H. Brown {(General Mining Associa-
tion of London), Sydney, C.B.; J. R. Cowans
{Cumberland Railway and Cual Co.), Springhill ;
B. C. Wilson, Waverley ; George W, Stuart, Truro ;
Harvey Graham (New Glasgow Coal and Iron Co.),
New G w; A. E. Sjostedt (Pictou Charcoal-
Iron Co.), New Glasgow ; Clarence Dimock (Went-
worth Gypsum Co.), Windsor, N. S,

Mr. Poole, upon taking the chair, made a shost speech
bearing upon, the aims arcl objects of the Socicty, which
was warmly applauded.

. Upon mation, the following gentlemen were made
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honorary wembers of the society : Sie. Wm.  Dawson,
Prof 1.V 1lind, Hugh Fletcher, B.A.; L R, Fair-
haul, € F L and I Gilpin, jr, Inspector of Mines.

Several aarters of sletail” were then referred to the
Cou and it was then announced that the aftermoon
session would be devoted to the discussion of the question
of the increase of the coal royalty,

In the afternoon a gowdly number of those interested in
coal mining met at 2,30, and after preliminary discussion
a subrcommitiee consisting of Messts, Poole, McLannan
and Franklyn were appointed to confer with the Govern-
ment and report at the evening session

The evening session asembled at 8 pon., and after
dning justice to an :\mlllu bill of fare, Mr. J. S. McLennan
gave a report of the sul ittee on roy Speeche:
were made by Messts, Archibald, Rennelly, Wade ,Mac:
Duff and others, and the first meeting of The Mining
Society of Nova Scotia adjourned until June next, after
scoring an unqualitied success.

- —— —
Laws.- The Director of Mines

e Government's Policy in
Relation to Royalties.

Ontario’s Minin
Defends

The following excerpts from the advanced sheets of
Mr. Blue's report, just issued, will be of interest as
evphiining the local’ Government’s attitude tawards its
mining lands * -

The price of wining lands under the old Actin the
districts nosth of Lake Nipissing and the French and
Mattana rivers was uniformly $2 per acre, and in dise
tricts south it was $1 per acre.

Under the amended  Act prices are  graduated
according to the situation of lands with respect to_rail-
. way lines and surveyed territory, ranging from $3 to
$4 50 per acre in the districts north, and from $2 to $3
in the districts south of Lake Nipissing and the Freach
and Mattawa rivers.

But the snew Act also contains a provision which
enabled paeties who had made application uader the
terms of the old Act and paid in money thereon, or who
as prospectors or explorens had applied for and expended
woney or labog in proving locations, (o acquire Jands at
the nld price and free from ruyalties and working cun-
ditions, upon renewal of application and payment of the
purchase money.

The following table shows by districts the area for
which patents in fee simple were issued and the amount
paid therefor into the treasury of the provinee for the year
ending December 31, 1891 ¢

Diarict, Noof A s
Rainy River. . 40 6,812 14,020
‘Thunder Bay. 72 17,172 34936
Algoma . 130 29,580 59,519
Nipissing ...« Ceseieeas 20 3,364 6,349
Parry Sound and Mushoka . 4 365 365
Ebewhere .vvviieeiiarenes 17 2, 2,325

Totaleeeieerenae 2 50,389 $117,514

Under the leasing clause parties may acquite minirg
Jands in the districts north of Lake Nipissing and e
French and Mattawa rivers at the 1 co!lonc dollar per
acre for the first year, and twenty-five cents per year
thereafter, and in districts south of those watess at sixty
cents per acre for the first year and ffieen cents per
yea reaficr.

This feature of the Mining Act is a novel one ir. this
province, and in view of the tenure which so generally
obtains in Canada and the United States teaschold from
the Crowncan only be regarded as ontrial.  So far it has
been favorably received by all classes of mining men, as
a large Ivrupunion of the applications for lands nuw being
geceived are made “nder the terms of the leasing clause.
Should it for any reason prove unsatisfactory to the
holders they are free to change the tenure ‘into fee
simple, in which case the payment of the first year’s rent
would be applied on the purchase money.

In the State of Minnesota the leasing system was
adopted three years ago, and is reported as working very

isf: ily alike to leascholders and the state. In the
Australian colonies and New Zealand all mining lands
are leased, and therental is a fixed one, ranging from five
shillings to twenty shillings sterling per acre for each
year of the term,

The following table shows by districts the arca of
mining lands for which leases were granted last year
undes the terms of the new Act, and the amount paid
inta the treasury for the first year's rent ¢

Diarict. Noof Aae s
Rainy River. . o2 129 129
‘Thunder Bay. o« 11 1,267 1,267
Algoma ... eene 14 01,793 5,793
ssing .. .17 1,529 1,529
Parry Sound . 2 20§ 123
Elsewhere.... 1 75 45

Total . . . 47 4,998 54.8—86

At the present date (March 15, 1892) thirty more
leascs are ready for execution covering an arca of 3,500
acres,

ROYALTY ON ORES AND MINFERALS.

The royalty provision has heen more severely criti-
cised thanany other of the amended Act. It s, indeed,
the only one to which strong objection has been taken, and
many sins have been laid at its dopr by the opponents of

the clause.  But the subject has wmore than one side, and
there has been much unstepresentation.

It has been charged, for snstance, that the royalty has
destroyed mumng operations i the Nocth Shore dise
tricts and deiven capitabsts and wunees out of the
country.

‘This assumes that the clause is already in force, and
that it affeets alike ol mining tands, whethee the title is
in or out of the Crown, Tﬁc facts are that it does not
apply at all to any lands lx\lcmcd previous to the 4th of
May, 1891, saving®lands patented under the Free
Grants and [Tomesteads Act; and it cannot apply to
any lands sold or leased after that date until seven years
from the issucof the patent or lease except i the case of
mines known to be rich in nickel, and as to these it can.
not apply for four years. ~

Itistrue that noning has been comparatively slack
during the past year, but not in Ontario or Canada alone.
In the United ‘States and Great Britain there was a
serious depressi i 3 of the

amote moderate scabe, bheing three per cent. on silver and
copper and mckel, not exceeding two per cent. on iron,
and not exceeding three per cent. on all othe. ores of
metals, calculated upon their value at the pit's mouth,

We do not know eaactly what this value would be
upon the several kinds of ores in Ontario, but in the case
of iron orc we have the data furnished by Bulletin 113 of
the United States census for 1890, showing the cost of
preduction in the various states and of the value put
upon the ore at the mines, based on the autput of \8&9.
The following table gives the figures for a few states and
and the whole country, computed for the fong ton ¢
Cost Value

States. pecton,  per ton,

as an I
failure of large banking house: both countrics in the
lancrﬂ)ml of 1890 and the beginning of 189t The fall-
ing off in the tonnage of Lake Superior iron ore in 1891,
compated with the output of 1890, was greater than the
tonnage of all the iron ore ever raised in the Provinee of
Ontario, if not in the whole of Canada.

In Great Britain inactivity continucd thraughout the
yers, but in the United States the industry revived in
the fast six months as & result of the good harvest in that
country.

In Canada, and especiatly m the province of Ontario,
weare dependent_on forcign capital to open up and
work our mines of iron, nickel, gold, silver, phosphate,
cte,  Our own capitalists are shy of such investments.
Except in rare instances they cannot be y fed to put

Alabama .. $0.96
Michigan . 2.70
Minnesott. 2.87
New Jersey 323
New York...... 2.49
Pennsylvania , 110 1.96
Wisconsin......... civieees se.. L78 2.20
United States.eeevennieens 171 2,30

For the short ton these averages of cost and volue
would be about one-ninth less, so that the value of ore at
the mines of the. United States in 1889 was $2.05 per
short ton, in Michigan $2.40, in Minnesota $2.55, in
New York $2.21, and elsewhere in the same proportion.

On this basis the royaity payable tothe proviace would
not exceed five cents per ton as against the royalties of
twenty, twenty-five and forty cents per ton which by the
terms of contracts are payable to private partics for iron
ore.

Tor the ores of nickel and copper and of silver we have
l‘lzg seturns ‘ol‘ values made by tuining companies to the

their money into mines, or blast furnaces, or reduction
works, or retining works, or rolling mills.  Enterprise of
this sort is a thing of growth and education, and inas
wuch as hitherto we have had <o rely upon British and
American capital to buy and develop our mining lands
it can readily be perccived huw the financial tatlures of
1890-91 would affect mining operations in our country,

For more than twenty years nuners were free from the
payment of rojalties to the Crown in Ontario, yet
Jduginy, that period the industry did not prosper.  Silver
mining was stirred into activity at_one time, as an in-
Jirect consequence of the policy of putting a provincial
1ax on mining lands, but the iron, copper and gold mines
were idle, and _the phosphate and gypsun mines were
worked intermittently, in a halfhearted way. We had
ncither capital nor skill to operate them, and the
abolition of the royalties does not appear to have
offered a new inducement to one or the other.

The discovery of nichel ore in vast quantitics in the
North Shore districts a few years ago, and the more
recent discovery of the value of nickel as an alloy with
steel, have done more than anything else to autract
zitention to the mineml resources of our province, and
there is no cvidence to show that the royalty clause of
theamended Act has kept out skill or capital in so far
as this ore is concerned, T bably did fere with
the plans of ceaters, some of whom made fortunes by
the sale or lease ot undevcloped  propesti (uired
under the terms of the old Act, and all of wlnnpnl\\'crc

of ) for the ycars 1890 and 1893, as
required by the Mining Operations Act.  These give
averages of $7.60 per ton for nickel and copper and $15
for silver per ton, which at the rate provided or in the
Act would yield a royalty of about twenty-three ceuts on
the furmer and fory-five cents on the latter.

In the light of these figures it is pethaps not surprising
il the private uwners of mining locations should view
with a jealous eye the conduct of the Government in
reserving a small royalty on ores or mnnerzls taken
from lands sold or Jeased under the mwended Act, at the
low price fxed in the Act.

——t e

On Accidents in Mines, *

By Mx. Jaswes Toxck, F.G.S,

The present paper is a very bricf one, and has been
written simply to reply to a few remarks and_comments
that have heen made as 1o recent progress in mining ; and
to questions that have been asked as to whether certain
so-called improvements are REALLY such or onlyalierateons
by which one danger is avoided 10 some extent by bringing
on another,

Dealing with the question of safety lamyps, it is said
that the safety lamt is a very doubtful fmprovemen, It
is pointed out, in the first place, that there never were in
former times, when candies only were used, such violent
explosions and fearful loss of life,  These objectors forget

sanguine of making larger fortunes had the Legi
not seen fit 1o consider the share of the public interests
in that portion of the Crown domain as something apart
from the interests of individuals.

A boom has been arrested, but not a mining boom.
‘The men who complain most_ persistently of the Crown
royalty are not miners or mining companies ; they are
persons who lived in ey ion of 1 ing ‘¢ kings”

that the of coal mining are so different.  They
do not allow for increased depths and temperatures, and
for greater quantitiesand higher pessures of fire-damp; nor
do they tahe into account the more extensive workings
and proportionately larger bodics of men down the pit at
one time. They forget too, or have never learned, the
long series of eaperiments which may be said to have

themselves, with miners and mining compan‘:cs paying
royalty dues to them.

Thaven mund one case 1n which an option sale of
three small locations of nickel ore, situated cight or ten
wiles from a raitway, was made 10 an English syndicate
for a consideration “of about $120,000 and a royalty of
twenty-five cents per ton on a daily ‘minimum’of 200
tons of ore. A payment of several thousand dollars was
made on the purchase and as much wore was spent in
exploring the property last summer, when the representa-
tive of the syndiate came to the conclusion that the
price agreed uimn was far oo high in view of the terms
upon whish locations might be procured from other
parties or from the Government.  An cflort was then
made to uy the locations from the owners free from
royalty tenms, but the price demanded (a quarter of a
million Collars) led the syndicate to_alandon its option,
and micantime they have withdrawn from the country.

Numerous instances of this kind might be cited, and
there is no doubt but that the system of private royalties
is in great favor with mincral land owners of specilative
tendencies.

The iron locations on the Atik-Okan river, fifty mules
from the nearest railway station, are und ! to have

so far back as 1737,

The okl type of safety lamp has served the miners well
for more than half a century. But now, with greater
quantities of air and i 1 velocitics, they are being
teplaced by lamps better adapted to existing~circutn-
stances.  And it scems utterly unrcasonable :ms indefens
sible to say that explosions are due to their sz, instead
of saying they arc due to their misuse or abuse. 1 too
much reliance is placed upon them; if they are made to
do duty where they never were intended 3 if they are not
kept in good order and perfect cordition ; this shoulil not
be charged against the famp any more than the failure of
any other machine should be charged to the machine
rather than to the user.  But another objection is taken
to the safety tamp. It is said that the 100f cannot be
examined so well with a lamp as with a candle, and that
the deaths from falls of roofand sides have not decreased
in number in the same proportion as the deaths from
other causes. _If we examine carefully the report of H.M.
Inspector of Mines we find that whilst the deaths from a2t
causes have been reduced during the past 4o years from 1
in 219 to 1 in §30 persons cmployed, tue deaths from
Jalls of roof and siaes have during the same period been
lc&lu‘cctl from t in 66t ta t in 1,135 of the persons

been optioned to a  Belgian syndicatc subject to
royalties ranging from twenty to twenty-five cents per
ton ; another location in Hastings county has been
Teased subject 10 a royalty of forty cents ; a barytes mine
in Lake Supenor is Teased at twenty-five cents, and a
phosphate mine in the eastern pant of the province at
two dollars per ton, with a fixed minimum output in
cach case.

Tt would be casy to lengthen out the list if it was
necessary, for the pfan of making mincral land a source
of revene to the owner suggests its~If naturally ; it is
the all but universal practice in Great Britain and the
Umited States, as I shall show presently.

Now the rates of royally provided forin our Actare on

p ; in other words, whilst the proportion of
total deaths has been reduced to # of what it was in 1851,
that from falls has been reduced to 3, so that though
the saving of life from fatlsof rvo{' has not exactly kept
pace with the zwhole, there has been 2 very substantial

ain; such a gain as I think ought to dispel the theory
that the usc of Jamps is objectionable in any dircction.
It appears to the writer that we are within measurable
distance ‘of a time when those who have to earn theie
Lread by the sweat of the brow close to such a terrible
foc as fire-damp, shall be cnabled to do so without fearof any
such terrible explosions as the past history of mining has
witnessed ; and f44s is the great province of the safety

*Read before Manchester Geological Society.

[
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l.1m||): not the attempt to save only here and there a
single life, for that we look toother sources ; but to guard
against that teerible sacrifice of life which, though it may
but scldom become a reality, is at all times a possibility
in the absence of a ggad and pu.fect lamp.

RO P

Mining Explosives.

In one of our recent issucs we published an excellent
paper on this subject by Mr, Cockson, read before a
mecting of the Manchester Geologicat Society.  This was
followsd up by a discussion at 2 «ubsequent weeting, to
facilitate which the members had Dieen previously invited
1o witness a series of *‘blown out ” shot_experiments at
the works of the Roburite Explosive Comnany, The
object of these were to show the effect of various explo.
sives when the shot was firedt into coal dust, in suspension,
and air without the admixture of gas, to show the cffect
of gunpowder shots and shots ﬁmﬂilll several explosives
of the water cantridge, or safety tamping class, when
used without their safety adjunct, and finally to_ exhibit

! unes, and ition its

own safety clement, requiring only a small yuantity of
ordinary pit stemming to bring this element into play,
The subyect 15 of so much importance to our Canadian
coal producers, that we tak» the liberty of quoting the fol-
lowing discussion in full vz, the printed report of the
Societv’s Thansactions: i—

Mg, MAWSON gave particulars of the experiments
and the rc s, with different explosives, as follows :

Seres No. 1—Coal Dust and dir,

In this serics, 4 0z of each explosive was used, tamped
with 4 inches of dry coal dust. About 4 Ibs. of fine coal
dust was then sifted inta the tank, and whilst the dust was
in suspension the shot was fired by clectricity.

Series No. 2~Coal Gas and Air.

In this serics the same quantity of explosive and the
same length and quality of stemning was used.  Instead
of coal dust, coal gas was allowed to issue into the tank
for 9o scconds, given approximately at to per cent.
mixture.  The rhot was then fired by elctricity, the gas

. et

g 0N 1o 1ef a feeder,

rohurite as an expl g in its )}

In answer to questions by the l’vcs&xlcn(.

Mgz, MA\\'SgN said the churges were fired with a
cannon cnclosed in an iron cylinder, with a scale up the
side tarked in fect to show the height of the flame.

Tne PRESIDENT -~ Were the charges stemmed in
the usual way?

Mg, MAWSON—We stemmed with four inches of
coal dust,

Mg, WATTS—Were these experiments conducted
solcly by the Roburite company, or weze they conducted
by independent persons?

MR, COCKSON-~They were conducted at the Robur-
ite company’s works, under the supervision of Mr. Big-
Wither, the company’s general manager.  But theee were
in attendance at the experiments two of H, M. Inspectors
of Mines, and it was put to the vote whether fur.
ther experiments, or what eaperiments, should be madle,
in every case, so that all the_gentlemen present could ask
to have the cxperiments careicd out as they wished. 1o
not, however, think that any questios should be raised as
to how they were made, the presence of the gentlemen
who where there being quite cnough to ensure their being
made absolutely without any shadow of prejudice cither
one way or the other. I sée Mr. Saint, who witnessed
th i is here.

Series No, 1.—COAL DUST AND AIR.

¢ Cx|

MR. WATTS—TI asked the question in order that the
point might be clearly stated, because in eaperiments of
this kind, in which a. . upany is interested, itis accessary
that they should be conducted without any show of
I have no interest in any one particular ex-
plosive over another, only I think it ‘desirable that when
such eaperiments as these are made they should be con-

MR, BIGG-WITHER—I, a§ gencral manager of the
Roburite :ompany, was asked to carry out the experi-
ments, an¢. no one present raised the slightest question as
asked Mr. Saint, who was there, if
he would be kind enough to watch each charge, and Mr.

was that he would trust to us.
ESIDENT—I do not think Mr. Watts means
to cast any suspicions upon the dona Iﬁ:{c character of the
experiments, but what he means and is perfectly right in
Here is a paper read before the Sociely,
and the experiments are, so to speak, got up by some of
the members HOf the Society, and it behoves us asa Socicty
not to put our stamp upon anything that is not absolutely
It is only a matter of precaution,
There is no suggestion that anything was done that would
not have been done whoever was there ; it is only to pre-
vent the Socicty being made use of by a trding concern

Mg. WATTS--1 am glad the president has put it in
that way. That was precisely wy view in asking the

Mg. BIGG-WITHER—ARd it was in_that view I
I'way add that it was ous desire that the
tests should be absolutely im{\atlial, and for that reason

. M. Inspectors of Mines—
who was present—to sec how each shot was charged, and
to sce that the tests were conducted in conformity with

Mg. DONALD MUNRO-—I think there are condi-
tions in connection with blasting which are better known
to mining men than they are to Mr. Bieg-Wither.

Mg, BICGG-WITHER—Itis quite passible.

Mg, MUNRO—And it woukl perhaps have been
better if the experiments had actually been conducted by
I may say I have had some practical
experience with xc,?:ml to blasting with the different ex-

seen mentioned, and § am glad to hear
to-day that so many experiments have been conducted
without any sign of flame from roburite. I have tried
some eaperiments myself in different pasts of the country
with that substance, and I am sotry to say I have not
fc I have seen flame repeatedly from

roburite, There is no one who would be mote pleased
than I should to see and hear of roburite being absolutely
riments with roburite at the
works where it was manufactured in Germany—I do not
know whether they are connected with the works in this

country.

Mg, BIGG-WITHER—No.

Mg, MUNRO—1In those experiments I distinctly saw
flame. I would lile to ask v hether in the experiments
at Gathurst, tacre was any made with-
out any stemming being used. I think the putting in of

g rather delusi Experi; should be con-,
ducted wihoutit. Iknow that in a mine you do not
usually fire shots without stemming, but when you are
testing explosives it is not an unfair test, to try them

ing. The ing has a tend
always to prevent flame from being see..

A MEMBER—The Roburite Company do not claim
that it shows no flame without stemming.

MR, MUNRO—AIlI want is to make it clear that in
the roburite experiments which I saw, and had some-
thing to do with, and which were conducted in the dark,
flame was seen, though there was stemming used.

Mz, DEAN—I have had some little eaperience with,
ives during the time I have heen connected with
the Wigan Coal and Iron Company, and have seen many

ith roburite, water idge, &c, From
s to speak miore correctly, a
flash, for it could hardly be called flame. I saw some
experinients which Mr. Hilton gave at the Saw Mills, |
where with a light tamping the g:sh was visible, but it

‘ : favouritism,
o B e e Coal Dast used. Flame.
< E RS
:.g Name of z -E'E—f’: = B REMARKS. ductad by independent persons.
S£E|  Explosive. (25| & ' 5 |23
3 3132505 Quality. g~ | BN
al z 7778 35| 8%
| < to their fairness.
5 e’ Temp. Saint’s repl
! oz. jinches.| Ihs. ft. fsec'ds. Wet. Dry. THE P,
1. .;bunpowder (lvose)| 4 4 4 |Wigan oft. Soveraign Pty 32 2 155 §8°  Large volume of flame,
I . bright and then red. Py
13 . Gunpowder «....f 4 ml {ml Dato 10 | nil {Firedafter No. 12,without any fresh | Saying, is thi: .
| . dust.  Sparks projected.
2..Geligmte,auannef 4 4 4 Dutto 6 nil (53" 55°% Bright forked flame. Coal
I dust floating in the air. . ]
6 . Gelignite.ooeenn) 4| 4 | 4 Ditto 12 | nil [s5* i6“. Enormous volume of bright | above suspicion.
white flame. No ccal dust float-
in;: in the air.  Evidently a bona
. fide explosion of coal dust. for i <
9. Gelignite........d 4] 4 | 4 Ditto 9 | nil J54°57° Pattialexplosion, butnotso | fo5,its own interest.
marked. Some coal dust floating
in air. N
10..[Gelignite.oavana.| 4 4 4 Ditto 9 nil  [54°57° Bright flame, but not such | duestion
a broad sheet. ied 10 v
3..|Roburite ...oviunf 4 4 4 Ditto nil nil  [54°57°%  Cloud of hlack dust. zeplied to you,
7..{Roburite .......| 4 4 4 Ditto il nil 510 52° Ditto I asked Mr. Saint, one of |
.. fRolurite .o.ouu] 4] 4 | 4 Ditto nil | wil ]s3*ss* Dito the progranune.
4. .1SccuriteNo.2(coal)] 4 4 4 Ditto 8 1% {56° 58% Dull flame.
5.|Tonitew..oooen] 4| 4 | ¢ Ditto s | nit [s6°58% Dull red flame pointed.
Coal dust not fired.
8..|Tonite..o.vvennns] 4 4 4 Pito nit | nil [s5°57°% Cloud of black:dus:.
12 [Tonite.uvs.ennen. 4| 41 4 Ditto 5 | nit {50°54% Dull red flame, pointed. | Such men as those.
Coal dust not fired. .
14 .|Tonite..o.oovuene| 4| 4 | 4 Ditto 5 | nil Ditto.  Ditto. plosives that have
Series No. 2—COAL GAS AND AIR.
—me———— —— oo heen so
z Blewadss 13 |« |E
sl s |2 = :
».{.;_:: Name of E ’EE-% £ F "g.'é g 55’ §§ X ) flameless, but in some ex|
85 Eaplosive. £ |PEglEal da ] B 52 REMARKS.
ZE 218 _-_:é 818 8k |8
4] = ZPlav 1 8 g
hes.| sec'ds. feet. of Saturday i, -
1...[Gunpowder........| 4 4 9 | yes . yes | Undoubted explosion; difficult 10 estimate
length of flame.
2...{Gelignite.... ..... . i i s
i 4 4 90 | yes yes Ditto ditto without any
3...[Roburite .evvuneacd| 4 4 90 no . no | Cloud of black dust.
6.. [Roburite .........| 4 4 g0 | no . no * Ditto
8...[Roburite .uuveu....] 4 4 90 no . no Ditto
4...[Securitg No. 2 (coal)] 4 4 90 | yes 4 | yes | Undoubted explosion; difficult to estimatc
height of flame. )
explosi
5...1lonite. .o, ... 4 4 90 no 4 no Dnlll red ﬂa;nc seen above tank, but no ex- . wit
. Plosion of gas. roburite I have seen tlame, or,
7---|Tonitevenencieenes) 4 4 9% | no . no | Noflame. No explosion of gas.
9...jTonitC s aareens 4 4 90 | yes . yes | Undoubted explosion.  Large bright flame.

The tank containing the explosive mixture measares §6 cubic feet, and is 310 high.

did not fire the gas in any instance. I have seen the

. same Jight underground, but I do not think that in any

case it would have fired gis. Our

A ex‘ycrimcnls were
carried out on & very dark night. W

ith regard to,
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tamping, [ may say we wul try a shot that night at the
Saw Mills, with robunte without any tamping, and of
course it fired the gas; but I do not think that any one
down a pit would attempt to fire a shot without first
atting some tamping an. - Roburite if tamped  with only
our inches of cval dust (and that is one of the most in-
flammable substances you can have in a mine) witl not
hight the gas or the dust,  We have used tomite at one of
oug pits, on the Hagh sule, to get down coal, and we
were troubled with it not exploding at temes.  The
charge hghted and simply fizzed n the hole ; it did not
explude and dil not Lluw the such or coal. One case 1
remember well, i the Wigan Four-foot ; they were
astig? & mac-ounce charge, made up of two portions, 6oz,
and 3uz.,, which were fired simultancously.  The 6oz
charge expladed, bringing down the coal. Afterwards
the fiteman on visiting the place saw a tng light, and
found that the smaller charge had not expluded, but was
sunply burming.  The heat was so geeat that it huent the
coal into a ander.  That of course §s a very serious mat-
tet 10 a coal pat. So with robunte ; when two charges
of this have been put 1 1 have hnown enc not to fire,
but 1o be left inthe hole uncvploded, [ have never
hnown st to burn the cual, however.  That shows the
pzcessity of gawgang the strength of your shot and putting
onecharge in, It makes 1t safer for the men to handle.
Electrical firing is another very important matter. I may
33y that at our puts at Standish we fire on an average So
or 9o shots per night vy clectricity, and since March 21t
we have not had a single missed shot. That, 1 think,
will compare \e?~ favourably with the ondinary fuse or
anything clse. We have had 4,256 shots within that
time, and nat one has missed,

Tur PRESIDENT ashad why, at the experiments,
on Satunday, carbunite was nut among the explosives
toted? The toting of wnite and sccutite was like
flugang adead hure  the practical use of the former for
ashort tme having cunuincal lam that it was a most
undesimble thing 1o intriluce into a anne.  Aftet an
uncagluled shot we found the cual absulutely red hot,
and had it been left aluns we shuuld have had'the whale
place on fire. Hc thought, huwever, that carhonite
would hold its own with ruburite, and these two
should I tested side by side.

MR. MUNRO -1 would like to be pesfectly fair. 1
have triad, I think, all the explosives that have been
meationed tuday, and with regand to roburite it is only
fair 1 should state that T have scen less flame from it
when used than frum any other cxplosive. [ could not
go further than that. T cannot as a nuning man myself,
a3y that sobunte 1s abisolutely flanicless, o1 pesfeetly safe,
thuugh I should bike very much to find it so.

Mg SAINT—Tatiendal the experiments at Gathurst.
They were conducted alwut the middic of the day.  In
the first senies there wasa cannon sunk vertically in the
ground, and sursounding 1t was a past of a boiler flue, to
a height of about 3 feet above the muzzle, the coal dust
bang shiclded from the wind. The explosives were
stenuned  with cual dust. and ceal dust was passed
through a sicve into the flue, and then the wires having
been connectad, at 2 sgnal from Mz, igg- Wither, the
shot was fired.  Both tonite and rolumie failed to fire
the coal dact.  The former gave a flame in two or three
mstances, hut I certainly think rolunte behavoed the best
ofall, acthere was not any flam: seen from its explo-
swon.  Inthe gas tests, again, which wvre conducted i
another part of the works, rohinte gave off no viuble
flanic nor did 1t light the gas which was sept on dunng
the ime of the cxpenments.  From what I eould sce 1
bave no hesitation in saving that rolmnite was certanly
the safest explouve tnied on that day.

Tur, PRESIDENT —No douln.

MR. SAINT—But thete 15 another question i con-
acction with rolante—that is, sts cffect upon the health
of the miners.  Mr. Bramiall, ata former meeung of this
wxiety, gave instances of men having been posoned, and
he attnbuted the mischicf to the use of robunte.

Mg, STIRRUP—To the inhaling of sulmnic fumes.

MR, SAINT—I was 2 question what <id poison the
men? Some people sudst was the fumes, hat others
were of apinion that it atoe from the men handhing the
safl, It was stated in a casc of arhitration in which
Profosor Dnonand onc ot two other madical gentle
men were deputed o test the fumes ansng from the ex-
plusion of solmnte, that thowe fames were less noxious
than the fames of gunpuwder.  Then the question
anscs, how were the men porsoned 2 Did they handie
the rolmnte 2 Some people say that they did and athers
that they did not 3 ot 1 have a theory on the subject.
Thave been told that in some shots the whole of the
roberite charge has not been exploded, and in such cases
it is possiblc that a portion of the charge may have been
thrown into the atmosphere and the men may have
inhaled i1, and thas have lecome poisoned. T believe it

required for the two.  In our case we used a double tape
fuse—of course this I»eing a tunnel in vock, and not a
colliery, we proceeded in a. different way to what the
collicry people do where fiery gases exist—we used 2
double tape fusc all through™ the work ; therefore the
firing was the same. After a few days' use of the
roburite my wen began to complain very seriously of a
want of encrgy 1n their legs, and a peculiar sensation in
the roof of theit mouths. I asked them if they had rul
theie fingers in their mouths before wasung them after

using this stuff, and they atl declared that they had not §
i ol ; p 1o ed

which caused me personally to decide not to have any-
thing to do with it.”  There ix also the fact of its extreme
inflammability, It appears to my mind that these disad-
vantages will prevent its being” largely introduced for
underground work. Taking the question raised by Me.
Watts as to the fumes of roburite (and it was also raised
by Mr. Saint) the most recent information was given us
in the report of the meeting of the Institute of Mining
Engineers, held in London, about ten daysago. At the
close of a very voluminous report these is a statemen? of
““conclusions and lations,” and it is stated

d that the

cy comj

of was due entirely to the fumes given off by rolurite. 1
do not know of anything clse that could account for it.
I was extremely anxious that toburite should be used
lecause at that time it was 3d. or 4d. per b, cheaper
than tonite, and it was to our interest to use it, as well
as to that of the men, because we purchased it in the first
instance and sold it to them. The men. 100, were
equally anxious to use it.  There is one little drawback,
however, in refesence to roburite . that is to say, if they
would serve the cartridgge in the same way as the tonite
is served, the men would have less handling of it, and 1
think it would encourage its use, if the gentlemen
present, reprexenting the Roburite Company, could see
their way to do this. It would meet a complaint which
1know is made amongst miners. I am speaking, of
course, of the men we cmploy and not of colliers.
Doubtless  where  fumes  deleterious to health are
generated much will depend upon the ventilation,  The
ventilation in the case l have referred to was good. It
was ¢ samue precisely with ton” 2 as with roburite.  As
an _explosive for facilitating and cheapening  work I
Iclicve there is nothing cheaper than blasting ;. wder.
I have taken note of all the cxplosives we have used in
our tunnel, and I Lnow to a shilling the cost per yard ;
and I have no hesitation in saying that in driving an
ordinary sized heading you will drive it with powder and
roburite or tunite mixed several shillings a yard cheaper
thon all tunite, but the cheapest of all is powder.  With
powder, however, you require to have good ventilation,

Mz, COCKSON, replying uvon the discussion, said .
With regard to the i on Satund

n
gst other things ¢ that the products of the explosicas.
of roburite and tonite are not more deleterious than the
products of the explosion ol ¥ ** anud ¢ with re.
gard to the production of carbon monoxide, the average
quantity found is so much dissivated by the air around as.
to_be detected only in traces after an interval of five
‘minutes after the firing of the shot.”®  Upon this is lLased
the recommendation that an interval of at least five
minutes should be allowed after the firing of the shot be.
fore the hewers re-enter the place.  This would preclude
any complaint on the question of fumes. Through care-
less handling noisoning undoubtedly may casue, but apart
from this and "the possibility of getting the poison into
onc's system through cuts, ete., there can be no question
that roburite is perfectly safe. 1 sce in this same report

they give the proportion of carbon monoxide to tonite,
gunpowder, and roburite fumes as follows : —

Parts.

Tonite.. ... ...
Gunpowder
Roburite.......

Wauh these facts before us I think we may allow the
fumes objection o sink nto obhwion. I amglal to find
that ssncé my paver was read one of H. M. Inspectors in
the South Wales Dustrict (Mr. Robson) almost repeats.
sonic of the words I used; saying an his annual report 1o
the Home Secretary s ** That in the interests of safety,
blasung with gunpowder should he alwlished 1n all coat
fmines known to produce fire-damp, or which are natut-
:\Ily' dq‘ and dusty.” .\l.t. Hall, 1o remarks: It is.

» 1 hope
nobody nmisconstrued my meaning, when I said that I
was sute that all the gentlemen present understood that
those experi were so ducted as to he beyond
suspicion. I took that far cranted, and I am sure the
members of this society will grant it at onee 3 but with
regard tothe point that it would have been Iotter if
the expeti had been ducted Ly mining men, 1
think, that is sufficiently cuvered by my saying that the
actuat charging— the actual work -was done by a couple
of undet ground warkmen wha have been sufficiently
trained, and who have fired thousands upon thousands of
shots of alt the different explosives, and they naturally
wete very much more suited for the work than any of our
own members would be.  They knew the precautions to
take and the nature of the explosives, and we could not
have-got 1+ -ugh the expenments m three times the
time we did af they had been made in any other way than
they actually were.  As to the farness of testing
explosives without stemming, [ am afraxd I cannat agree
with the gentlemen who spoke. 1 think that any test as
to an cxplosive should be made as much as possible
under the conditions in which you use that explosiveina
minc 3 bat I would sodify that to this extent. 1 would
make the conditions more ancrous inthe tost than would
actuatly be the casc snthe mine, so thataf you get it proved
tv be safe with conditons mere oncrous than you aciually
@n have in actual use, then you may take at for
grantedi that what 1s proved to be sale in your cxpeniment

T y clear that which, although tamped
with clay, give off flame, must be discarded altogether.”
I am glad to find that throughout Lancashire the practice
is really an ad of the req of legislation in
the use of an explouve which will not inflame an explos
sive mixture of gas and 2ir or a mixturc of coal dust anil
airs and such explosive s being used with the extea pre-
caution that firing 1s camed on between the shifts, when
nsk to life and himb 1s so very much less. 1 am glad to
think that in_this distnict mine owners and managers are
doing thesr best an this sespect to keep 1n advance of
Iegslattion, and to numinnse the sk of accidents
oceursing.

Tur PRESIDENT —I am much oblized persanally to
Mr. Cockson for his explanation, and 1 perfectly sce the
justice of it. 1 agree with his paper entirely—cverything
he says in it—and alt 1 shoulll like him ta dois 10 say
that poxdhli (1 am speaking now as an independent
memler of the Society) there may be another explmive
Desides rolurite which fulfils a good many of the require- _
ments which he lays down asa sine grea som, but which
he may think has compensating drawlacks, lost it should
scem that this Society is recommending roburite as the
boest explosive.

Mz. COCKSON In the course of the discucdon I
think we have all been alive to the fact that there is such
an explosive as cathonite. T have given you my objec-
tions to the use of it. My objectiuas mainly are thatitis
a most infl bl sul - and that if you get a cart-

must be alsolutely safe under more bl
Some expeniments were made in South Wales a few

ndge :mt‘l put a fuse into it and light i, it burns fer a

months ago with the idex of sh e that

though undemmed, would not fire an explosive mixture
of gas and air. I was not present at thase expenments,
bt Mr. Tigg-Wather was, and he protested agamnst the

le time like a small tar barzel. I cannot think
that an cxplosive which is so inflammable can be alled
safe. If what Mr. Dean has described happened taa
tonite qmi;!gc it vggulxl. 1 submit, be as likely to happen

expeniments bang made with the exj
1 may say that that apinion 15 held I?;;uyxl[ and nearly
all the mining people with whom I have spoker on the
subject.  These experiments in South Wales simply
provad that in an unwarkalle test~ a test which, to my
muad, was of no possible valuc- all the explocives at pre-
sent on the market, that is, the English market, will fire
an nflammalle aastare of gas and airif untamped. They
?nm:d that undoultediy 3 and as far as it goes it 1ca fact

have myself known for the last thrce years, and there is
nothing new in it, It, 1 am afmid, proved nather too
niuch ?ox same of the geatlemen who were interested in
the experigsents hecause they had hoped that cahonite
would ot fite gas if untamped 5 mt it did, and we may
take it that all the explosives at present hnown will fire
an cxplosive misture of gas and air if untamped. I have
Ueen asked why lh‘e experiments were not made with

was stated by Profcwsor Dixon that the phere, after
a shot of rolwrite, had Icen filter~d through spun glase,
and thata yellow substance had been deposited on the
weh. T have a preat curiosity to know what that
i‘dlow salstance was,  Was it rolwrite, or cunld it have
heen somcthing clsc? Possibly Mr. Cockson or Mr.
Bigg-Wither may e able to throw some light upon the
quethion,

Mg, WATTS -With to rolmrite

on ¥ 1(';:; ﬁr;\]\]c rcason for that is
staled in my paper. 1 said I only proposed treating on
cxplosives made and manufactured in England. nlgdid
nat proposc to po through the list of Gorman and French
explosives which may be coanted by the score, but T cone
fined the details of my paper to explosives really made
and manufactured in land.  For ] csident’s
information, and that of the Socicty. 1 may say that my

icnce of cathonite leads me to think that it may be—

the haalth of the men uung o, 1 may say that 1 have had
some cxpenience. Aboct iwo years age, when this
cxplosive was bang atendaced, I ohbtained about 1%
cnt. of it for the purpase of testing it side by side with
tonutc and gunpowiler, 1na tunncl which I was engaged
an ing. an cxplod find robuarite aboat
«cqual 20 tenite, and the «ame Jaboor in

wemming, &e, is

T do not say that it is—an explosive that will not inflame
g2s 1n actual pactice. But it has, 10 my mind, some
\er{;mm‘ drawlacks, which possibly might be shown
with the testing machine Lietter than ean be deseribed.
Bat though 1 do not say that carbonite is not & safety ex-
ive, we did not make experiments with it because we
ave had difficalties in the uce of it threegh tx freczing,

toa ze; and for that season alone Ipre-
fer not to have anything to do with carbonite.

Mz, MUNRO reiterated his belicf that a trdal without
stemming was the only true test of safety. In colliery
operations, he said, they met with a good many fissures
in the scams, and the stemming was only on onc side,
whereas the sides and back end might be ex| toone
o1 more of sach fissures, and if it was not a safety explosive
gas might be fired. He had no faith 0 the so-called
safety envelo] What he would like to sec was a selfe
contained safety explosive, and he hoped that Ms. Bigp.
Wither, or some one clse, woulll soon give it them.

Mz. COCKSON said he could not agree with the
views as to stemming expeessed by Mr. Munto. He coold
not Ielicve that roburite could cause an explosion. The
composition of the gas in any carsity or fissure would not
allow that. If bored theaugh into a feeder the worke
man would certainly hear the issue of the gas, and he
would not e so foolishas to fircashotina where
fas was Issuing ; and if there was the least thickness of
onal Ietween the shot hole and such fissure, it would bea.
sufficient protection 10 ensure the quenching uut of the
small flame that was caused by the explosion of a rolwrite

A New Alloy. —Professor Austin gives the Royal
Society of Great Britain an account of his discovery
of a new alloy of gold and aluminum, which is said
to be the most balliantly colored combination yet
made. It has a ﬁneegwplecolot, with roby lnts,.
where the light is reflected from onc sarface of the alloy
to the ather.
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9f Coal, and its

The Spoataneous Igaition
Prevention.

liv Viviax B, Lxwks, F.1.C, F.C.S.

Last autumn I had the honour of bringing Lefore the
chemical section of *he British Association certain views,
which are now widcly gaining ground, as to the cause of
the phenomenon of ‘spontaneous igaition in masses of
stored coal; and, in the discussion which ensued, Sir
Frederick Bramwell expressed the hope that the peper
would be followed by a second, in which methods Jor the
7 ion of this too often i action nught be dis-
cussed 3 and it is at the invitation of your secretary that I
p:o{)osc to bring my views on the subject before you to-
night.  Ever since the general adopuion of coal as a fuel,
the storing and shipment of masses exceeding 2,000 tons
has been secognized as requiring great care; and if muth
small coal has been present, or if it has Leen stored wet,
firing, or at any rate heating, of the mass, has frequently
taken place.  On shore this hasled to mu. ) inconvenience
and loss, but it 1s duriog shipment that the real danger
las occurred ; and many a fine vessel, with all hands,
been lost from this cause, without even a record of the
calamity reaching the land.  In 1875, the loss of life and
propesty from this cause 50 serious, that a royal
commission was appointed to xeron upon the possibility
of preventing these ;I)palling disasters; but the recom-
mendations cuntained in the report, allhou?h of the
greatest possilile value, seem to have had but little effect
an checking the loss from spontancous ignitiun ; and, in
the nine years following the publication of the report
{1873 to 1883), no less than 57 coal-laden vessels arc
known to have been lost from this cause, whilst 328 others
were nussing.  In coal stores, and in gas works, heating
[m;’uenlly takes place, butis so nmwuch more casily dealt
withthan at sca, that eases of absolute agnition are much
farer 3 and it 1s from the evidence obtaned in the case of
<oal cargocs, that we can learn most as to the causc and
frevention of this most dire plague of the coal trade.

In treaung the subject to-night, I will first Lring to
your notice the explanation of the action which even-
tually results :n combustion, and which is founded upon
the workof Richters and mysclf, and will consider how
the xnciritm action can be best prevented, or at leasi
tetarded, and the steps which should be takea in case
ignition should result. Coal is a substance of purely
vegetable ongin, formed out of contact with air by long
exposure to heat and pressure from the woody fibre ant
Tesinous constituents of a monster vegetation, which
flounshed long before the carth was inhabited by man ;
and coal may be thercfore looked upon as a fon} of

of temperature, which, in the case of charcoal formed in
closed retorts, ns in preparing alder, willow, and dog.
wood charcoal for powdermal ing, would produce spon-
taneous_ignition if it were.not placed in sealed cooling
vessels for some days before exposuze to aic.

The rate of absorption vasies with the amount of sucface
exposed, and therefore able to take part in th'u_eonden-

1,

the d coal for ship mady ds of tons.
of these ** brasses” being annually picked out from the
caal at the pit’s mouth, and utilized in various manufac-
turing processes, The yellow pyrites which form the
large masses in the coal, and even the dack varicties
when in the crystaline form, vemain practically un-
altered, even after long cxposure 1o moist air, but the
and fincly divided portions, which probab!

sing action, so that, when coal or is fincly
powdered, the exposed surface being niuch greater,
absorption Lecomes more rapid, and sise of temperature
at once takes place. Ify sficr 1t has been made, char-
cual is kept for a day out of contact with air, and is then
ground down into & powder, it will frequently fire after
cxposure to the air for thirty-six hours, whilst a heap
of charcoal powder, of 100 bushels or more, will always
ignite. It is for this reason thatin making charcoal for
powder, it is always kept, after burning, for three or four
days in air-tight cylinders before picking over, and ten
days to a fostnight’ before it is ground. In the caseof
coal, this rise in temperature tends to increasc the rate of
the action which is going on, butis rarcly sufficient to
bring about spontancous ignition, only abiout one-third
the amount of oxygen being absorbed Ly coal that is
taken up by charcoal; the action also being much
slower, tends 10 prevent the temperature reaching the
high ignition point of the coal. Air-dry coal absorbs
oxygen more quickly than wet coal.

B.—THE ACTION OF THE BITUMINOUS CONSTITUENTS

OF THE COAL IN SIONTANEOUS IGNITION.

All coal contains a cestain pescentage of hydrogen,
which is in combination with some of the carbon and
with the nitrogen and oxygen, aud fornis with them the
volatile matter in the cual. Thé amount present in this
condition varics greatly, being very small in anthracite
and very great in cannel and shale.” When the carbon of
the coal absorbs oxogen, the compressed gas becomes

contain. lower sulphides mixed with the disulphide, wilt
oxidise and cfloresce with considerable rapidity when
exposed to moisture and air, ‘orming mixtures of ferrous.
su*plmlc and basic sulphates of iron, and it is during this
process of oxidation that the heat supposed 1o bring
about the ignition of the coal is generated.

In some of the coals most prone to spontancous
ignition there is only 0.8 per cent. of pyrites, 2nd if we
imagined the whole of this to be casily oxidisable, and to
be concentrated in one spot instead of being spread
throughout the mass, and to be entirely oxidised in a few
hours, the risc of temperature would only be a few
degrees ; wheseas, under existing circumslances, it is
manifest that practically no d ble i can
generated by the action.  Undes .« ertain conditions the;
oxidation of masscs of pyrit.s first g1 ~s rise to the forma-
tion of ferrous sulphate, and sulphur aioxide with libera-
tion of sulphur, and my early experiments led me to
believe that, inasmuch as sulphur has an igniting point of
250° C., this free sulphur miiht play an important part
in the action, by lowering the point of ignition ; later
expesiments, however, show that this could only take
place with large masses of pyrites undergoing oxidation,
and that with the amounts present in coal, if the air
were present in sufficient quantity to oxidise the pyrites,
the small trace of sulphur liberated would be oxidised to
sulphur dioaide at temperatuzes as low as 60° C.  This
oxidation of sulphur at low temperatures is not a generally
knows action, but my experiments show that 3t takes
place with iderabie rapidity.  The onfy way in which

chemically very active and soon ces to
with the carbon and hydrogen of the bituminous por-
ions, converting them into dioxide and water vapour.
This chemical activity increascs rapidly with risc of tem-

pytites can assist spontaneous ignition is that when they

oxidisc they swell, and cause disintegration of the lumps

o{ cual, 50 exposing fresh surfaces to absorh oxygen and
on

perature, 5o that the heat gene 1 P
of the oxygen causes it to rapidly enter into chemical
wyi.!ﬁpauor.t. Chemical mmbir}nl‘iolr’; of this kind—i.e.,

ical action. I have carefully
determined the igniting point of various kinds of caal,
and find that—

always P of heat, S PR . JRS
and this further tisc of temy in incresses [ foncl ool | igniiesat SofTuFahe. 23707 €
rapidity of ~oxidation, so \I:In ; su:-gy rise b:f Lignite “ o Be2 50
temperature is set  u and  this taking place % “ - =
in the centre of a g’up of small , which, Welsh steam coal §70'5 477

from the air and other gases enclosed in its interstices, is
an admirable non-conductar of heat, will often cause such
heating of the mass that, if air percolate slowly into the

, which, having been formed at a i}
lower than that of the charcoal burnct’s heap, and under
great pressurc, is very dease, and still retains a quantity
of thoss constituents which, in the latter case, are driven
off as tar, wood naphtha, &c. These ies consist

My i 1 ining carbon and hyidro-
fen, together with a Little axygen and nitrogen, and form
the wolatile matter and _hydrocarbons of the coal
Desides the catbon and hyd b coal also i

heap, 1n ] y to supply the necessary per-
cenlage of oxygen for the ‘continuance of the action, the
igniting point of the caal will s00n be seached, 3
etfect of rise of temperature in increasing the rapidity of
chemical actions of this kiml can be realized trom'the
effect which it has in the spontaneous iguition of oily
‘waslc or rag. )
Ifa substance like cotton waste be rendered oily with

certain mineral bodies, which were mostly peesent in the
sap and fitxc of the original vegetation, and which gives
the ash which is left Lehind when the coal is bumt.
These substances consist chicfly of sulphate of lime or
ypsum, silica, and alununa, whilst in neatly all kinds of
coal 15 to be found a_sul ed disulphide of iron,

ything except the mineral oils, it scquires the power
of taking up oxygen from the air; and this oxidising the
ail gives rise fo heat. At ordinary temperatures this
oxidation is slow, and, conscquently it may be days
before the tise in temperature becomes seusibl't'. but

So that no stretch of imagination could endow the small
trace of pyrites scattered through a large mass of coal,
and undergoing slow oxidstion, with the power of rcach-
ing the needful_temperature.  When coal is heating, it
gives out a distinctive and_penetrating odour, which is.
the same as that noticed when wood 1s scorched.  The
gascs cvolved by the heating coal consist of nitrogen,
water-vapour, carbon dioxide, carbon monoxide, hydro-
carbons of the paraffin series. and sulphusettcd hydro-
fen, the presence of the latter gas showing beyond doubt
that oxidation of sulphur nothing to do with the
action.

We can now trace the actions which cumulate in igni-
tion. The newly-won ccal is brought to the mouth or
the pit, and at once commences, Jy virtue of its surface
action, to absorb oxygen from the air 3 but unless piled
in ly large heaps and a great deal broken, it does

when this point 1s reached the oxid: P with
kable rapidity, and in a few hours the point of

call
coal beasses, o pyrites, which has been formed by the
gra-dual red, of thesalph by cast mat-
ter 1n the presence of ston salts, and which during the
combustion of the coal, 18 dceou:goud, giving off sulphur
compounds, anid leaving behind oxide of iron, which
gfaves the reddish brown colour to the ash of many kinls
of coal. these consutuents of coal, the only ones
which play no part in the phenomena attending heating
and spontancous agnition, arc the mincral constituents
other than the pyrites, and we have, therefore, to deal
with the chemical actions which take place when the
carbon, hydrocarbons, and brasses contained in newly-
won cual come in cuntact with air and moi

ignition is reached, and the mass bursts into flame,
whilst if the oily wastcbe placed in a_warm place at
first, spontancous ignition is only a question of hours, or
sometimes cven minutes.  Galletley found that oily cot-
torat ordinary temperatures took some days to heat and
ignite, whilst, if placed 1a a chamber warmad to 130" :0
370" Fahr. (54° 10 76° C.), the cotton, greasy with boiled
linseed, ignited in one hour and fiftcen minutes, and
olive oil on cotton in five hours ; and in 2 chamber
heated 10 180" 10 200° Fahr. (82°to 93° C.) olive oil on
cotton ignited an twohours. It has been sugpested that
very bntaninous coal, such as cannel,-shale, and coals

A.—TUHE INFLUENCE OF CARBON 1IN TRODUCING
HEATING.
Carbon is onc of those sulstances which toan

cxtraordinary degree the power of attracting and con-
densing gascs upon their sutfoce, this power varying with
the state of division of the icular form of carbon
e P B
as ihits this to a high d 1
cubic inch of sach charcoal alnoth)x':g-'l' T i

Ammonia

Salphuretted hydzogen.. 55 .«
thon dioxide.seen.. 35 .
Ethylene (olcfiant 35 o
Jxypen 925
Nitragen 65

while ccrtain kinds of coal also_exhibit the same power,

although, to 2 less degree. The absorprive er of
newly won coal dac to this sutface o varre but

g schist, is_liable to spontancoas ignition, from
the fact that a vise in temperature would cause heavy
oils to exude from them, which, by undergoing oxida-
tion, might cause rapid heating. “But ment not
ooly shows that this 38 not the case, but that the heavy

not, as a tule, show signs of heating, as the ex
surface is comparatively small, and the sir finding its way
freely between the lumps kecps down the temperature.
c coal is now_screened, and the oltrusively large
lumps of brasses picked out ; it is then put in the trucks,
and cnjoys_the disintegrating of joltings and
shuntings innumerablz, cvery jar adding 1o the percen-
tage of small coal present, and'a corres; ing increase
in the size of the surface x| dtotheair.  Asrived at
the docks, it has to be transierred from the truck to the
ship, which is done by opi.:y :gt‘l:; x:;wou forms of
tips, shoots, or spouts em| t and it
is laring this operation that more humgm'!ban at
any other period.  The coal fiest shot into the vessel,
Uiy rcason of the distance which it has to fall, is broken
down into small lumps, and having to bear the im; of
the  su ing load falling upon it from 2 {:icéh:,
rapully'_bccomﬁ wdered  into slack, whilst the

mincral oils have a in 14

heating ; cotton waste, oily with casily oxidisable oils

mixed with 20 per cent. of heary mineral oil, being
exempt from heaung.

C.—TNE ACTION OF IRON DISULFHIDE, PVRITES, OK
COAL BRASSES 1IN PROMOTING SMONTANEOUS 1G-
NiTION.

. The catliest 1hco3;:a§ to the cause of spantaneous

:fm-lwn in coal was, that it was duc 1o the heat given out

uring the oxidation o:'(gx;in: {the disulphide of iron)
into sulphates, and this i has been adopted, and has
held it own, inthis country op 10 the present “ti
lthough the hes of Dr. Rich some twenty
years ago, clearly prove that the explanation was an

time,

the least absorbent will take up one and a quarter times

its own volumc of , while in some coals more than
three times their v of the gas is alworbed. This
alsorption is very Tapidat fist but gradoally decreascs,

nd is, motcover, i v
for reasons which will be cxplained later.  The abworp-

© Paper read before the Society of Arts, March 3, 180
$Sjeue.

3 one, and the late Dr. Percy, as carly as 1864,
pointed out that probally oxidation of the coal had a
great deal todo with the action. This disulphide of
ron is foond in coal in several dificrent somctimes
as & datk powder distributed th t the mass of the
tlxnll; and scarcely to ‘bcordisli‘nguh;‘ m_fm& ‘:oal itsclf,

0 larper quantities, it is often fou: thin golden-
looking h‘;«s inthe clavageofthe oo-l."?vhne it some-
times occurs as yasses and veins, often an iach oc two
inches in thickness, bt inasmuch as these masscs of
pytites are very heavy, they rarcly find theic way into

%t loads falling in on the cone so formed get

more or less broken down, so that, by the time the

antfois all taken in, a dense mass of small coal is found

under the hatchway, and it is invariably at this point

that heating takes |;'c » as the large surface exposed
t

ft?'%lo the air by{ breaking down of the coal causcs
rapit al of oxygen, consequent risc of tem-
perature.  This scts n.gc&mial combination l:lvr;.:n

ro-catbons

the oxygen absotbed y the coal and the
and coal brasses. On examining the evidence to be
obtained as 10 the conditions under which spontancocs
:ﬁvanuon of coal in shipe usually takes place, it is found
1hat liability to ignition increases with 1
1. TAe Increase in Mass of Coal.—Thus in cai

ofunder 500 tons the cases Teported amount to 2 litle
under X per cent. for_shipments out of Europe; from
500 to 1,000 toms, to over I per cent.; from 1,000 to
1,500 tons, 10 3°§ per cent. ;1,500 102,000 thns 10 4°5

cent.; and over 2,000 1ons 10 0o Jess than 9 pei cent. The
evidence demonstrating this Tema i
oidence demonat ing d\-u'y rkable result is to

the Royal Commission for
1875, p. 8, and deatly shaws the :E:me of tass upon
this action, which acts in two ways:—(e) The larper the
Teteen e opot o v T e e b
'.tﬂl‘ wh tng 1s taking and 1]
cooling inflaence of the outer 5:. {§) The larger the
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mass the greater will be the breaking-down action of the
impact of coal coming down the shoot upon the portions
first loaded into the ship, and the larger, therefore, the
fresh surface exposed to the action of the air.

2. The Ports to which Shipments are Made.—Of
26,631 shipments to European ports in 1873, only ten
resulted in casualties, while 4,485 shipments to Asia,
Africa, and America gave no less than sixty. This
startling result is partly due to the length of time the
cargo is in the vessel, the absorption and oxidation being
a comparatively long action; but a far more active cause
is the increase in the action brought about by the increase
of temperature in the tropics, which converts a slow
action into a rapid one, and if statistics had been taken,
most of the ships would have been found to have
developed active combustion somewhere about the
neighborhood of the Cape, the action developed in the
tropics having raised the temperature to the igniting point
of the coal by that time.

3. 7he Kind of Coal, some coals being specially liable
to spontaneous heating and ignition. This is a point on
which great diversity of opinion exists, but I think it will
e pretty generally admitted that cases of heating and
i%:nition are more frequent in coals from East Coast ports
than in shipments of the South Wales
coals. The idea that the percentage of
pyrites present is any indication of the
liability to spontaneous combustion must
be entirely discarded, as experiment shows
that many coals poor in pyrites frequently
ignite, while others rich in them are per-
fectly safe. A much surer guide is to be
found in the quantity of moisture present
in an air-dried sample of coal, which is a
sure index to the absorptive power. The
higher the amount of moisture held by the
coal, after exposure for some time to dry
air, the greater will be its power of absorp-
tion for oxygen, and the greater therefore
its liability to spontaneous heating and igni-
tion. This is beautifully shown by the
following table, in which the percentage of
Pyrites and moisture present in some coals
is contrasted with their liability to self-
ignition :—

Liabili Spon- . .
t;:e:n‘g ltgnit?g:. Pyrites. Moisture. /
Per cent. Per cent.
‘ 1'13 2°54
Veryslight.....{ |T'01to 3'04] 2'75
1 st 39
12 45
Medium ...... 108 4°55
115 4°75
1°12 4°85
083 53
Great. ... ""10‘84 552
R 4 901

The percentage of moisture shown in
this table is not due to external wetting,
but is moisture absorbed from the air and
held by the coal, so that the amount of it
present is an indication of the power of
absorption possessed by the coal, and which
will give it the power of takingup oxygen
as well as water vapour. :

4. The Size of the Coal, small coal being
much more liable to spontaneous ignition
than large. This, as has been pointed out,
being entirely due to the increase in active
absorbent surface exposed to the air, a fact
which is verified by the experience of large
consumers of coal on land; gas managers
recognizing the fact that coal which has
been stamped down or shaken down dur-
ing storage being more liable to heat than
if it has been more tenderly handled, the
extra breakage causing the extra risk.

8. Shipping or Storing Coals while wet.—
“The effect of moisture upon coals is very
remarkable. At first external wetting re-
tards the absorption of oxygen by the coal,
but the presence of moisture afterwards increases
the action of the already absorbed oxygen upon the
hydrocarbons of the coal, and so causes a serious increase
in the heating. Of late years the researches of Cowper,
"Baker, Dixon and others have shown so fully the
important part which moisture plays in chemical com-
bination, that it is now fully recognized as a factor of
-importance in actions of this time. During last autumn,
a very marked case of the influence of moisture in the
action taking place came under my notice :—A ship took
in a cargo of coal at a South Welsh port, the weather
being fine and dry whilst she was loading at the main
hatch, and wet whilst taking in the coal at the after
hatch, with the result that the temperature after the first
few days was uniformly about 10° higher in the coal that
had been loaded wet than in the dry portion of the cargo,
spontaneous ignition being the ultimate result.

6. Ventilation of the Mass of Coal.—The so-called
ventilation, which has from time to time been introduced
into coal ships, is undoubtedly one of the most prolific
causes of spontaneous ignition. For ventilation to do any

ood, cool air would have to sweep continuously and

reely through every part of the cargo, a condition

impossible to attain, whilst anything short of that only
increases the danger, the ordinary methods of ventilation
supplying just about the right amount of air to create the
maximum amount of heating. The reason of this is
clear. A steam coal absorhs about twice its own volume
of oxygen, and takes about ten days to do it under
favorable conditions, and it is this oxygen which, in the
next phase of the action, enters into chemical combina-
tion, and causes the serious heating. A ton of steam
coal occupies 42 to 43 cubic feet, and if properly loaded
contains between the lumps, as nearly as possible, 12
cubic feet of air space, that is to say, of the 42 cubit feet
12 cubic feet is air, and 30 cubit feet is coal. Thirty
cubic feet of coal, with its fresh absorhing surfaces laid bare
by the crushing incidenial to loading, will, in the first
ten days after being taken on toard, absorb €o cubic feet
of oxygen, if it can get it. Now, air contains, only,
roughly, one-fifth of its volume of oxygen,, so that 60
cubic feet represent 300 cubic feet of air. or twenty-five
times as much as is present. It is therefore evident that
if air could be excluded, there would be only one twenty-
fifth the quantity of oxygen present that is needed for
complete action, and any heating would, in consequence,
be very slight ; whilst to produce the greatest heating it
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would be necessary to change the entire air in the cargo
twenty-five times in the first ten days, and this is just
about what the old method of taking a box shaft along the
keelson with venetian lattice upsha%ts from it would give.
The most forcible illustration of the evil of such
ventilation is to be found in the case of the
four colliers Euxine, Oliver Cromuwvell, Calcutta and
Corah, which were loaded at Newcastle under the
same tips at the same time, with the same coal
from the same seam. The first three were bound for
Aden, and were all ventilated. The Cora/ was bound
for Bombay, and was not ventilated. The three
thazoughly ventilated ships were totally lost from spon-
taneous ignition of their cargo, whilst the Corak reached
Bombay 1n perfect safety. .

7. Rise in Temperature.—It has been fully
out that anything which tends to increase of initial tem-
perature increases the rapidity of chemical action ; and
in most cases of spontaneous combustion of coal stored in
this country, the cause can be traced to a steam pipe or
boiler-flue in contact with the mass of coal, or even fixed
to a wall against which, on the other side, the coal is

heaped. Sometimes the coal store is close to the.

inted

benches of retorts in a gas-works, or even against the
wall of the benches, and in such cases, with certain
classes of coals, ignition would be almost certain to take
place. In a paper read at the last meeting of the Gas
Institute, it was proposed to lead the flues from the
benches under the coal store in order to dry the coal, a
device which would infallibly lead to spontaneous ignition.
On colliers there are many causes for increased tem-
perature, amongst them being the introduction of triple-
expansion engines and high-pressure boilers. Steam at
8o 1b. boiler pressure has a temperature of 324° Fahr.
(162° C.), and a common stoke-hold temperature, with
boilers worked at this pressure, is 100 to 130° Fahr. (or
38° to 54° C.). Steam at a boiler pressure of 155 1b. has
a temperature of 368° Fahr. or 186° C., and gives a cor-
responding increase of temperature in the stoke-hold and
other adjacent portions of the vessel, the tempera-
ture in the stoke-hold under these conditions being from
110° Fahr. (43.5° C.) to 140° Fahr. (60° C.), an increase
of about 10° Fahr. Then, again, donkey boilers will
often be found recessed into bunker bulkheads, and
steam pipes led alongside the bulkheads, with the cargo
close up against them on the other side. The effect of
temperature due to climatic influences has already been

dealt with under the influence on igni-
tion of ports to which shipments are
made.

Having now discussed the chemical
and physical conditions which lead to the
phenomenon known as ‘spontaneous ig-
nition,” we can formulate precautions
which will tend to prevent such disasters.

1. The Choice of Coal for Storage or
Shipment.—The coal should be as large
as possible, free from dust, and with as
little ““smalls” as can be helped. Itis
better as free from pyrites as possible,
and it should contain, when air-dried,
not more than 3 per cent. of moisture.

2. Precautions o.be taken in Storing
or Loading.—The coal store should be
well roofed in, and have an iron floor
bedded in cement, all supports passing
through and in contact with the coal
should Le of iron or brick ; if hollow
iron supports are used, they should be
cast soid with cement. The coal must
never be loaded or stored during wet
weather, and the depth of coal in the
store should not exceed eight feet, and
should only be six where possible. Under
no condition must a steam or exhaust
pipe or flue be allowed in or near any
wall of the store, nor must the store be
within twenty feet of any boiler, furnace,
or bench of retorts. No coal should be
stored or shipped to distant ports until
at least a month has elapsed since it was
brought to the surface. Every care should
be taken during loading or storing to
prevent breaking or crushing of the coal,
and on no account must a large accumula-
tion of small coal be allowed. These
precautions, if properly carried out, would
amply suffice to entirely do away with
spontaneous ignition in stored coal on
land, and we have now to consider a far
more important phase of the question.

3. Precautions to be taken on board Coal-
laden Ships.—This phase of the question
is undoubtedly the most important, and
in order to ensure any successful treat-
ment of the coal cargo at sea, to prevent
undue heating and ignition, the means
adopted must be as nearly automatic
in their working as possible, as it is
useless to expect the master or any officer
on board a collier during rough weather,
&c., to comply with any instructions,
such as daily taking the temperatures in -
various parts of the cargo, and so on.
The iron bulkheads dividing the coal stor-
age from the other parts of the vessel
should be made double, and spaced six
inches to a foot apart, with openings (which
could be closed water-tight) every few
feet, to allow of the interior being from time to time
coated with protective compositions. Through this double
casing sea-water would be allowed to circulate, and
would not only effectually prevent any penetration of
heat from the stoke-hold, boilers, or engine-room to the
coal, but also to do away with any chance of leakage of
gases from the coal cargo into other portions of the
vessel, and so would minimise the danger of explosions.
A similar double partition should run down the centre of
that portion of the vessel in which the coal was stored,
and it would be sufficient if this were packed with
silicate wool ; this partition would serve to prevent any
heating which might take place in one part of the cargo
being communicated to the other half, whilst it would
also perform the important function of helping to pre-
vent shifting of the cargo during heavy rolling. When
the coal has all been taken in, it should be battened
down, and the hatches’ should not be again opened until
the vessel reaches - her destination, the only ventilation
allowable being a 2-inch pipe just inserted into the
crown of each coal compartment, and led twelve feet up
the nearest mast, the top being left open. This would
be quite sufficient to allow free egress to any gases
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crulved by the coal, Lut would not allow unduc cxcess
of aw. ot the body of the coal cargo itself would be
screwed, at regadar antenals of about ten feet, won
pipes, cdused at the Lottum, and cumatning alarm ther-
wostats, su arranged that when a mse of temperature
canses expansion of the mercury i nung m the tabe, it
miahes a comact ; and the wires from these wibes are
connecion with an dectiie bell,  mdex-board, and
badery s the caplam’s roum; so that the moment the
tumpetatare s reached to which the thenmometers have
been set the bell sings, and wall conteue to nng, antl
the mpcrature agaim sinks, the spot i which heaung is
taking place beng indicated by the index-boand,

equai to abwut 12 wibic feet , therefore one of these
cylinders woulld have to be put in for every eight tuns of
cual, as, although the gas furmed at the first moment
would only occupy a small space, on aceount of.ils Tuw
tamperatare, it would fapidly expantin cuntact with the
hot cal.  These cylinders shuuld be distributed cvenly
throughout the cargy, and near e alarm thermometers,
which shuuld be set (o ring a degree or iwo Inlow the
poantat which the fisible plug would meli.  The el
aogng m the captain’s rouns would warn him that heat

g was takmg place, and e el would continue 1o
st unal the cylmder had discliaiged ats cuntents, and
haj\,wlcd the cargy dusn to a safe degree, so that the
whule woull Lo purcly autumatic, and yet

In the ovudefbe given befure the n
1875, Mr. J. Glover stroungly advocatsi the ese of car-
bun dwnide, or carbume acid gas, as it 1> more usually
termed, fur eatinguishing sgnuan when it had broken
ovutan a coal carge, and [‘:n stopping heaung when st bad
rached a dangeous  pich, Hes propusal was 1o
gencrate the gas by the acuon of hydrochlone acid upon
chalh, amdto dead st by gas pipes 1o the companment
affectad , and dns gas, bang heavier than air, and a
n Py of combustivn, was to displace the air and
ity contamcd uxygen, and so to prevent further acuon by
surrounding the coal with an atmosphere which coukd
nut carry on cusabustiwon. The wlea was a guud one, but
there were many difficulues in the way of carrying n vut,
one being that fur every 1,000 tuns of cual carrscd, S0
wwte of hydro hluric acid would have had 10 be shapped ;
alw the gas could not have been driven dowa mito the
hold ifany serivus heaung had taken place, as an op-
current woull have been furmied, and would have carned
itaway ; whilst an the state of gas, it fuls to give any
great covhing cffect, and su would have eacrcised bt
little influence upon the mass of red-hot fucl.  These
uljectivns waghed so strungly with the commssivners,
that, an thar fnal sepurt, we find the followang
sentenges s —

* Several hals fur g g carl acud gus,
and applysng 1t o the gnited poruun of a cual cargo,
have been propused for our J We cun-
sider, huwerver, that althuugh this gas nught be uscful
fur excluding pheric air (whichis ial to sup-
port comlanstiun, yet it will not, as water dues, exent
any very sensible cooling cffect, swhick is a porut of rital
dmporlame in the ase of @ mass of sgmited (oal, e are
of opiniun that wates and steam are the unly agents
practically available for the purpose of exunguishing
fire in coal cargoes.™

Apphied in the way which was suggested, there is no
doubt but that the carbonic acid gas would have been
practically uscless ; but there is another way in which it
cuuld be used, which would make it a most powerful
cooling syrent,an instantancous quencher of firc,and would
Prevent any further temdency 10 heat on the part of the
€23l tzeated with it.  If carbonic acid gms is compressed
wder a |y of 36 ph ata temy of
32" Fahr. (0 C.), it is condensed to the liquid state,
and can be obtainad in stcel vessels closed with screw
valves On opening the valve some of the liquid is
cjectad into the air, and in coming into the ordinary
atmospheric pressure, is in a_moment converted intva
large volume of gas.  Conversion from the liyuid to the
gascous statc micans Jhe absorption of a large amuunt of
heat; and so great is_ this, that everything nca. the
strean of new bomn gas i cwoled down, and sume of the
escaping liquid is frozen to a solid, having a temperatuie
of 38 C, or -108y Fahr. This liquid carbonic acid
£as is now cxtensively manufactured, and is used abruad
03 lamge extent for rurating waters, driving torpedocs,
and for freczing nwachines ; and I should supTest its use
in the following way for the checking of ignivon in the
coal argo.  The nozzle attached to the screw-valie on
the Lottle of condeased gas should have a short metal
nosc-picee screwed on 1011, the tube in which should be
st in solid, with an alloy of tin, lead, bismuth and
<cudmium, which can be so made asto melt at exactly
200° Falr. (93° C.). The valve should then be
opened, and the steel bottle busied in the coal during the
process of luading.  The temperatureat which the fusible
metal plug will melt is well above the temperature which
could be reached by any legitimate cause, and would

hatactive healingwasgoingoninthecoal ; andunder
these conditionss the pressurc in the stecl cylinder would
have reached something like 3,700 Its., and the moment
the plug mclted, the whole contents of the botile woald
be blown outof it into the di ducing a
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the officers would havw if everything was safe.  This
Tiguid i nuw being made ata comparatively cheap iate,
and, with any demand fur it, machinery could be put ap
at the prnauyal cualing ports, Lo charge empty _cyhinders
at a very luw rate, so that the initial cost of the steel
o liders unice gut ety the caprases would aot be worth
wusidenng, mure opedally as one, of two at most, of
the cybinders inas, woull I likely 10 go off. Ifthe
precautivns advocated were taken, no danger could arise
antil the agrival of the ship al her destination, and the
commonest precautions woukl then suffice.  On removing
ihe hawches, nu nahed light must be allowed near them,
wal oo one mast be alluwal o descend into the huld
until all the gases have had ume to diffuse out into the
air. If the cylinders have gune off, there will be but
lutle fear of eaplusion, as a high percentage of the car-
lwaic acid gas |uwcrs the caplusive power which the
miatare of ganh gas (given off from some cual) and
air pussess 5 but the carbunic acid gas would oscrcome
anii suflh a man J ing intu an atmosy cun-
taining any comsilerable pescentage of it When a
safety lnp, lowered wmto the hold, cuntinues to bun as
Lrighly as it did an the open air, then it s perfecdly safe
to descend.

When unce cual in a cargo has fired, pumping in water
is praciually of no use, as the fire is as a rule, near the
buttum of the mass of cual, and the flow of water is so
impedal Uy the caling of the heated mass above the nire,
that in § fating through the i ices of the heated
coal, it is comverted intu steam before it can reach the
seat of husti he most effective way to apply
water would he to have three inch pipes laid along the
floor of the cual compartments, about_six feet apart,
these tubes haviag a quartter inch_bored in the upper side
cvery foot or sv, and cach pair of pipes coming through
the bulk head, and connecting on to two six-inch pipes
passing through the side of the vesscl, the sea water
being prevented from entering by micans of screw valves,
As s00n as the alann thermomicter gave notice that heat-
ing had reached a dangerous point, these valves could be
opened and the loner portion of the cargn drunched with
s2lt water.  This, cvaporating rapidly, would give large
volumes of water vapour, which, passing up through the
heated coai, would lower its temperature, but woukl not
he necarly as cffective as the method before advocated.
It might, however, be used in conjunction with that
method, and would, in many cascs, save the carbonic
acid gas. In the casc of cwal bunkers in modemn
steamers and warships, the coaditioas under whick the
coal is placed are so totally different from those existing
in a collier, that no comparisun can be drawn between
them.  In the coal bunker, the question of mass, which
which plays so important a part in a hold laden with
coal, is almost catircly climinated, as §0 to 400 tons
would I about the capacity of any ordinary bunker, and
it has been before shown that the oses of spontancous
ignition in masses of coal less than 500 tons does not
amount to more than quarter per cent., and 1ac question
of initial temperatare becumes the most important factor.

To be Concluded.

_—— P e
Cast Iron.

The fourth of a_ scries of lectures on this subject was
delivered recently by Mr. Thomas Turncrat the Mason
College, Birmingham. The lecturer stated that castings
were sometimes made from iron taken directly from the
blast-fumnace, in the fluid condition. Dut this method
w3s only used to a very limited eatent, and was 3 it

Healwrte cupola has met with wueh fasour, Lut has avt
succeeded in making its way in this country., It i
worhal with a stcam exhaust instead of with a forced
Llast, as s aswale Where large quantitivs of mtal of
winfurm quality are aealad, & cupola with a roweiver ot
et 6 (o be preferrad, and Stenan’s ** Rapid “answers
sery welle  Aa the applications of st itun are aumetous,
au-i’. dopne the cutpetstion of steel, agpeas to increase
saihies than duunish, the diffcreuce in furin and variety of
moubls is sery greal. The minst gencral material used
fur moulling s giecn saud, 2 Lladh miatwre to be found
i cvery foundey, and which gets ws name frum the fact
dhac ity usad an the saw o wabahed cundiuon,  For
speuial purposes dry saad, loam, ot cast aron asoullds are
aeeded. Moulding machines arc now “weing intreduced
into many branches of the trade whese there s much
repatitiva of simple furms, and it o stated that by this
means the cust of muulding wan, in sume cases, e
teduced 1o abwut une-sixth of what afurmaly cost. The
effect of re-melung cast dron vaties with the chamaier of
the meal, and with the method of mcling,  Tohas Leen
fraquently suppused that iron was wnproved by Iking
melted and hept in the fluid condition, but Mr. Tumer’s.
analyses of the test-picees prepared Ly Sir W, Faitlaira
have shown that the cﬂ‘:cls obtuned can be fully
eaplunad by the chemical changes that wuk place, and
that the metul luses siticun aad absutbs sulphus when itss
remeltal in the cupola or aic-furnace.  This makes the
#on harder, and, if it were onginally tov soft, it improves
i, while, if thz imectal were tov haald at fiest, every melung
only makes 1t wourse.  The propertics of cast irunare not
alicred when it §s melied ina clused tessad su as to
presentchemical change.  The vaduus hinds of cupolas,
moulds, &, were sllustrated by the awl ol lantern
views.

In the fifth lecture of the series Mr. Turner, in re
funng o the production of large castings, saud that it
sometimes happened that some special work was aceded
hzavier than cuuld be produced with the ordinacy
methuwds of wurdung in the foundry , at the same ume it
sout of the question to put duwn sufficient cupolas to
meet such a case. To overcume the difficulty, stis the
custumn to melta few tons of metal, or as much as the
cupola will take, and collect the fluid mezal in a covered
ladle . another charge 1s then miched and added to the
first, and the operation repeated as often as may bs
accessary, the metal in the ladle heeping quite fluid uatil
it s> gequited. With large casungs special cae s
necded 1 weighting the uép of tae mould, or the hiqu:d
pressure will likt the top oft and spoil the cast.  Itis also-
necessary to use a harder iron with large work, as the
metal cooly 0 stowly.  Where special strength is needed
care must be taken to have not only the night chemical
cumposition, but also the size and shape of the casting
suitable to the iton cmplayed.  Sume iron is strunger in
small castings than 1a large, while 1n_ exceptional
instances the opposite is the case.  Insomie forms of pate
terns, too, with abrupt changes of shaps, planes of
crystallization are developed, and there are causes of

X Where great hing gth isrequired the
won should be hard and white, or nearly so. For
gth, a very close.g: A geey 1ron gives
the best result ; but where tensile strength s nost
wanted the won should be soft and 2 good \\orkm;:
mesal, but stitl close and dense.  When iron s too soft it
suns casily and fills every linc of the mould, but atis weak.
The malleable castiron trade is 2 very important
idustry in the midlands, this variety of work being
cmployad where a sofincss like that of wrought iron is
required, but wheze the pattern is so complicated as to
make & furging costly, and where only a moderate
streng b 1s needed.  The metal used 1s'a hard 1con,
usually whire, which is speaially free from silicon, man-
gancse, and phosphorus.  The castings are made in
green sand in the ondinary way, except thatin many cascs
a crucible is used for melting the iron. The castings so
obained are quitc hard and buttle, and in their present
state of no particular usc s lut after they have been
heated in closed boxes Slled with hematite the character
of the ial 15 letely changed. The castings can
be readily cut or filed, and the frcture presents a
h ic grey apy i the ial has actuatly
become so soft and malleable that it can be bent without
fracture, like wrought iron. This remarkalile change of
fes is d with the fact that during the so-

relatively of less and fess importance as irregular results

B g coal, o
largezone of intensc cold, and cooling the surrounding
nass 10 a comparatively low temperature.  The action,
morcover, would not stop here, as the cold, heavy gas
would remain for some time in contact with the coal,
diffusion taking place but dowly through the small exit

pipe.
When the coal has absosbed as much oxygenas it can,
hsorling 3 )

were obtained, owing 1o the variations in the character
of the iron made in 2 blast-furnace from day to day, or
cven from hour 10 hour.  So that cven when founders
are also ironmakezs it is the custom to remelt the pig-iron
after its uniformity has checked Wy fracture, o
by amalssis if nccessary.  Oa the small scale, for
special purposes, gas-furnaces arc convenient for meking
cast iron, but thair use is limited, as the oot of gas is

it still rctaina the power of

volame of carbenic acid mas 3 and when coal has heated,
and then been wpidly quenched, the amount of gas so
alsoshed is very large indeed, and the inest gasso taken
Bp remains in the pores of the coal, and any

ily too high to allow of the application of on
any considerable scale. Wind fumaces with fireclay
crucibles and coke for fucl arc in usc in many cases where
small castingsare Lm:\dc. and where great uniformity is

funther tendency to heating ; indeed, 2 coal which has
onee hated, if only 1o a slight degree, and has then
cooled down, is petfeetly harmlcss, and will not heata
scoond time. It is not by any means necessary to
eplace the whole of the air in the interstices of the ceal
with the gas, as along scries of experiments_show that 6o
Pescent. ol‘ cabonic acil gas prevents the ignition of the
mast pytop bstanc ac hundred cubic feet of
@ can be condensed in the liquid state in a steel
ylinder onc foot long and three inches diametcr, and it

been shown that a ton of coal contains air spaces

S a y of air fumace is cmployed.
Bt in the vast majority of cases a small blast-famace,
called a cupola, is used, as it is chuJ:, n‘id. and easily
managed.  The coke should be hard, and as free from
salphur and ash as passible.  The amount of coke used
will depend on the quantity of iron melted in a given
time, and on the cunstroction of cupola. Itmay be
roduced to as little as 1 cwt. of coke per ton of iron
meltel.  Usually, however, from 2 to 3 cwt. is
cmployed.  In addition to the simple form o?cupohso
long in favour, 2 number of improved varictics have been
introduced durirg the last few yeart  In Germany the

called anncaling, part of the carbon has been removed,

and that which remains is converted into the graphite

form. ‘The large and extending usc of malleable cast-

iron bears testimony 10 its usefulness, though its intro-

duction by unscrupulous persons instead of wrought iron

has, doubtless, helped to give a bad name 10 some of the
ductions of the South Staffordshire district.

— e

Separation of Iron, Cobalt, and Nickel.—From Jes
Comples Rendus de Academic des Scieriees e leamn that
G. A. LcRoy uses an electrylytic method for the separation
of iron, manganese, nickel, and colxlt. Toxhcsor:ﬁon in
Sx;lpuﬁc acid a smali quar:lxhy of citric acid and an‘ \ut}::ss

) i Vith a

o T an is added.
current from two Bunsen cells the manganese deposits at
the positive pole, iron, cubalt, and nickel at the other

pole.  The deposat of these three metals is sapidly washied
and is then placed in a strongly ammoniacal solution of
ammonium sulphate. With 2 weak. and reversed cur
rent the metalsdissolve.  Thenickel and cobalt re-deposit
at the negative pole, and the iton remaine in the solution
:{5:: precipitate of ferric hydrate, as citric aciil is now
absent.
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On Natural Phosphates.*

= By Joblansox Wias, FCS,

When your President and Treasurer did me the honor to
cad a paper on ** Phosphates”™ before the
1l Naturalists” Club T hesitated in complying
** Phosphates™ in a geacral way, as we employ the
word_in this locality, muplies the ceystallized  Mineral
Apatite s abundant in certain parts of our Laurentian
formation.  The good work done by the Geological
Suevey, as from tine to time, through its officers, kept
us well infe 1 of the localitics and peculiarities of
ocesrence of the Canadian apatite, by valuable contri-
bations from the pens of Sir Wi, Logan, Sterry Hunt,
Vennor, Br. Geo, Dawson, Torrance, Dr. Robt. Bell
and others. At the present time, 1 understand that Mr.
Ingalls alw, who has been in charge of a special study of
our Canadian apatite ficlds, is about to_terminate and
publish his preliminary report, so with deference to his
opp rtunities and approaching publication, I could not
presume to undertahe a paper purely on Canadian phos-
phates or apatites as was propased, but thought it might
be acceprable to our members here to give ther

Such s the origin of many odd species of nodules, some
varities of which exist in immense quantities.
. The abrupt or imperceptible, but never ceasing operas
tions_ of geological rearrangement, follow the afore-
entioned_accumulations, and we then have new forms
of mineralized phosphatic matter, giving ris¢ to con:
glomerates, breccias, phosphatic limestone, shells and
atls, sandy and ablation desposits, ete., and most of the
known natuzal deposits of wi 1 phosphate display
examples of two or moze of these products, Yor instance,
the perpleaities experienced just now with some of the
exploratory workings of the lately discovered Florida
deponits, are chiefly occasioned by the character of these
beds containing boulders, and nodules lrom pea size to
masses of several hundred poundds in weight, fish bones,
shark teeth and fossil bones, in fact debres from several
geological epochs, cach of these matenals naturally varyung
in their purity, and therefore their commercial value, so
that the more suceessful enterprises may he looked for
where regular and lmmoi;cnwm deposits occur, or some
cheap and cfficient mechanical means are applied for
lht:‘ Sﬂnmlhm o'l’ 'lhv:'mnrkcl:\l:lc praducts from the less
or

“The classilication of patural ph of lime 1s, as

to a more entended and general consideration of natural
maneral phosphates, and hence the title of my paper this
cveping, astead of s Canadan Apatite " is
atural Phosphates™ in a more general way. My
preseat occupations prevent me from giving much time
and sty 1o the preparation of this work, butaf by some
genetahizations of facts we can awahen o healthy  dise
cussion and exchange of wdeas, my humble attempt wall
not hase been useles.

Natural phosphates owe their commercial value to the
proportion of phosphoric clement ined in them, and
are empluyed as saw matenal for the manufacture of
phosphatic fertitizers, being also sometimes applied in
the natural and raw state direct to the soil by the farmer.
“They areabso in demand for the manufacture of phos-

=

phoras, baking  powden, and some other chemical
products. By far the greatest demand for them, however,

1s made by the manufacturers for ngriculmml requirements,
and this demand is yearly increavng at a very rapid rate.
The cnce of natural phosph presents the most
varied and interesting mosdes of formation, as may be
surmised by finding their deposits not only in nearly every
geologieal svstem but 1 many different groups of the same
system : Now in bads, which may be, have a fresh wateror
MANNE onwn; now appeanng as hardened conglomerate
or tocksg :md, sometimes as sand and loose gravel s then
f . 1,

1
remarked by Dr. Penrose in Bulletin No. 46 of the U.
Geological Surv, ““a matter attended with many diffi-
culties, not only on account of the great variety of forms
in which phosphate of lime occurs, but alvo because many
vancties blend into une anuther, thus often sendenng 1t
uncertain to which class a special deposit should “be
referred;™ and he adopts the following classification,
hased mainly on the chemical position of the deposits,
and grouped under the headings th

Apatites, Fluor-Apatites.
Lhosphorstes. \ Chlor-spatites.
Loose Nodules
cemented (con-
Rock Llomerates).
PUOSPUATES ...« Phosphoric Limestone Beds.
Soluble Guanos.
Leached Guanos.

MiNERAL Prosest urs.‘(

Amorphous Nodules.

Guanos. . ...
Rone Beds,

We shall recognize, as we proceed with the study of the
vasious phosphatic deposits formed during the different
geologic periods, that by far the greater part owe their
ongia to animal or 07ganic remains, and we shall see that

agais i ven or pockets.
2t other times crystalised.

In the matter of texture, calor and other physical
characters, we tind the same endless variation,

The origin of the demand for these phosphatized
products 1s compasatively of recent date. It was only in
the commencement of the present century that crushed
bongs were employed asa 1 n agricul and,
strange to say, oaly then on account of the gelatine or
organic matter they might contain *

The foll

assoon as the organic mm!)oumk of a guano, for example,
are dissipated an, Ived into their ¢l we may
consider that the residual products, to all inteats and pur.
pases, revert 1o the mincral state, in accordance with the
familiar expression “carth 1o carth.”

We pass over, for the present, the guana of various
localines, which however, will e observed to lie mostly
within 10 10 20 degrees of the Equator.

We should remember, however, that this product has
probably obtained its zenith, both as 1o quality and
qu:lnlil)‘: and aust cede its commercial “imponance

g Cunous which linza
scientific yournal 1o the year 1830, apropos of the employ-
ment of crushad bones in England, exposed the ignorance
on the subject at that day, and read as follows: **As to

to the mineral resources of phosphotic acid,
which are belore us for our more articular consideration.

We shall find the diagram on the wall, which shows
thc ap&lmxir‘mlc goological position or age of the diffcrent

the carthy matter or phosphate of haie incd in the
bones, we may disregared st It i< insoluble and indes-
truchible, and canno serve as a manure, even in a damp
soil, and in immedittc contact with the tootlets of
the plant.”

The suggastion of Licbig, to treat the bones with
sulphuric acid, oj)c-rml a new cra o the wiilisation of
phosphati 1s in agricull and the £
of astificial mianure was soon establishad.

The Hlostrious Flr de Beauman: thuc evpressed himsell
with regand tn the com'nencement of the mining of
nuncral phosphates.  **Colbert has said that France
would he lost for want of forests, and everyone perccives
that without coal, his prediction would soon be ac-
<complished.t  In his day, oac would have failed 10
<omprchenid how a great country might disappear.™

N ] Phosphatic Deposi

These valuable provisions of nature arc the result of
various causes and agencics familiar to the geological
olrscrver, and their contained phosphoric acid ismostly due
1o animal lifc : and when we say ** duc” 1o animat life we
wish to imply that animal Ii the assimilating anl
concentrative medium of 2. i1 phi ic acid.

phosy i very useful to our present purpose,
and we will commence with the more recently formed or
mineralized products =

in the Geological

&

Occurrence of Natural Phospt
Epochs.
Post Tertiary or Quarternary Systen .
“True guanos.

Crushed or **leached ™ guanus.
West Indian and Pacific phosphates.
Tertiary Systen :

West Indian Rock Phosphates.

Nacan or Lahn nodular conczetions.

Suffolk  Copralites in the Red crag and Coralline
czags {reposing on Lower Eocenc).

Seuth Carolina beds, resting upon Eocenc.

Depasition of Florida phesphate, debris and organic
reniains,

North Carolina, oveslying Eacene marl.

Fundamental rock of Florida phosphate deposite.

Clays and Jebris of Bordeaux phosphates,

P b
Whether as sca and ficsh water s)xclls,’a's fish and animal
bones, as eacreta of birds and savrians, cte., animal
organivms have been from the begianing of life, and still
are, the silent but mighty laboratory of natute, never
zesting 10 enllect and store up the dispessed molecules of
phosphone acd.  Among such arc the guano beds of
tecent epochs, coprolitic deposits, bonc beds, shell
beds, cte.

Naturc's of bnnging these Is or thesr
<lcbris 1ogethes 1o form whole geological arcas are cqually
variol, but the csturaries and depressions of the sea
bottoms uf the duff and ive geologrical penods
are recognized to have been the receptacles or store
houses of these wonderful supplics. A curious d it

Cretuceons Systens 3

Belgian (Licge) Heshaye nodules.

American Alabama amorphous nodules.

New Jerscy marls.

Belgian (Mons) Ciply nodules (Mistricht beds).
Somme deposits, atcnaceous and nodules,
Russian ** Samorod ” nodules Desna-Don.
Cambridgeshire and Bedford<hire Coprolites.
French nadules of Ardenncs, Meuse.

French nodules of Montpellicr and Bellegrade.

Qolitic or Jurassic System .
Bordeaux Phosphorites and nodules oveslain by

to concrctionary acton, dicplayed by naclei of certain
organisms 10 absorh anil accumulate phosphatic maticr,
with which the ancient seas abounded, is more casily scen
in its cffects than cxplain <),

* Paper read before the Qttawa Fickl Naturalists” Clob, -

t Jean Raptiste Collert, bom 1619, Miniuer of Finance to
louis N3V,

“Tct_liary Eoc::ne] clays and detris.
Triassic System -

Highly phosphatic beds, (between Trias and below
ias), containing exuvix of huge reptiles as well as
remains of fish and crustaceans.

Fermian System :
{Appcaranec of Reptilia.)

Carbongferous System :
(Appearance of Amphibia.) .
/. iate or Old Red Sands :

llighlr phosphatic beds in junction with Lower
Carboniferous.

Highly phosphatized bedd in Shropsture, contaimng
oldest known remains of vertebrate life associated
with crustaceans.

Silurian System @

{Appearance of Vertebrata.}

Welsh Rala beds; Berwyn Phosphate mine.

Lingula flags (Quebec), 4o7% Trbasic.

Angers slates (France).

Phosphate limestone of Kentucky.

Logrosan (Spain) Phosphorites. ~ (Apatites ?)

Caceres (Spain) Phosphorites.

Portugal Phosphorites.

Cambrian Systems :

(Appearance of Protozoa, Mollusca, Annuloida and
Crustacen.)
Laurentian System :
Canadian Apatite.
Norwegian Apatite.

Thus at the present time, we have mineral phosphates
of lime in process of formation, and prinapally keown ia
commerce as ** Grust Guano,”

Looking at the chemical composition of average bird
guano, we find it to be composed of the following cone
stituent

MOIStUIC . casars savs sesornnan . 158
Organic matter and Ammoniacal Salts.... 52.5
Phosphatesof Lime.evavuueannns
Phosphates of Iron and Alumina. .
Alkaline Salts... .

Silica and Sand..

This tyRical analysis is from the average of 15 samples,
made by Nesbit on'the Chinchas inland guano.

An y k ledge of chemistry will assist us to
perceive what a large proj of the above i
will be leached out by water, or dissipated by prolonged

p to ordi pheric_infl especially
when we remember that the organic matter above men-
tioned comprises uric, oxalic and phosphorsic salts of
alkalis and ammonia, and even about onc.third of the
phosphate of lime is found to be soluble in water.  Given
a deposit of guano on a limestone soil_or rock, and it is
readily percaived that every shower will contribute 10 the
steady but continual process of the transmumation of the

b of lime into phosphate of lime in 1
of the discharge of the weaker carbonic acid by the
stronger phosphoric acid.

The exhausted guano then hecomes phosphatic in dis-
tinction mkcing nitrégenous :\nd,:tmmoni:lca (“lmch‘cd ")

and the subj; ocs 2 B

by a double decomposition, into phosphate of lime,  1f
the absorbing limestone is pure, the phosphate of lime
thereby formed will be correspondingly pute; and on the
other hand, if the calcarcous Ixase is intcrmined with clay
or sand, or ferruginous material, the newly formed pro-
duct will contain alumina, silica, oxide of iron, ctc., in
like propontions.

Such has been the undoulted origin of the deposits of
Aruba rock phosphates, samples of which arc on the
1able, and which are typical of this kind of mctamor-
phosic, and will serve to illustrate many similarly formed
depasits, notably those of Cusacao, Sombrera, Navassa
and Redondo, (in which latter case the subsail must have
been aluminous, since the mineral is a phosphate of
alumina). . " -

In some casas, the })hosphaﬁc principle may have heen
derived from animal debrds, such as bones.

c composition of animal bones varies somewhat, ac-
cording to the animal furnishing them, and cven with the
paticular part of the same animal, but the following
analysis, cxpressed in 100 parts, may be taken as an
averge :—

Green Bone
Bones Ash,
‘\loislurc............} .
’O'X‘ga;';‘c nm}e[r: . 363 (gelatine)
"hosphate of Lime..... 5
Phowphate of Magnesiz.. “3 70/75%
Carbonate of Calcium., 3
Alkaline Salts.... 4

Silicaecrenneeae

The bones of biirds are even richer in phocphoric acid
than those of mammals, but bones of the mphibia and
fish contain less than those of birds and mammals.

Amongst other animal organisms rich in phosphoric
acid ar phosphate of lime, may be mentioned certain shell
fish, or rather their shell remains, notably the shells of
Lingula and Orbicula, which consist for the greater pant
of phosphate of lime, and are found in accumulated beds
in the Lower Silurian rocks, heing thus described by Sir
Wm, Logan (Geology of Canada, 1863).  Those coming

from the Chary formation at Alumette Island left after
calcination, 617 of fixcd residue, consisting of :~
Thosphate of Lime ... . 859
Carbonate of Lime...... 1y
Magnesia, 2.6
100.0

o s
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And analysis of the original materiat gave as follows :—
Hawkese River

Alumette.  bury.  OQuelle,
Phosphate of Lime.... 36.38  44.70 40.34
Catbouate of Lime,some
Fluorine........ 500 G660 5.4
Carlonate of Magnesia, .... 476  9.70
Oxide  of Iron and
Alumina cees 702 8.0 1262
Magnesia . cesss ases aes
Insolulle...... ver 49:90  27.90  25.44
Volatile by heat....... 70 500 213
100.00 9756 95.37

We here observe an average of 40% of phosphate of
lime. It would appear that our kaowledge of the propors
tion of phosphatic element in similar animal remains is
very imperfect, so that upon funher investigations we
may expect to meet with many other similac accumulated
supplies of phosphoric acid. 3

Some authorities attribute a large l)omon of the phos-
phate of lime in the Charleston ficlds to such mollusks
and principaily Lingula, p idata, which are found
.1lmm\;uuly on the present coast.

Classification of Natural Phosphates.

1 prefer for all practical purposos, and from rational
abseration, to wodify the classitication proposed by Ds.
Penrose, thus :—

APATITES.. . .

Fluor-cdpatites.
Tt \ChlorApatites.
Lhosphorites.
Nadueles, Coprolites.
Concretions.
Conglomerates.
Lhosphatic Limestone.
Phosphatse Marls,
Crust Guanos,

{;Vx‘:mg{ww.

MINERAL AND ROCK Prios-
PHATES....

Guaxos. ceee weoid Shosphatic, or ‘“leathed.”

Sat Grano,

{ Bone Beds,
Shell Beds.
Animai exnvia,

ANIMAL REMAINSvaee o

We will now proceed to trace in a cursory way the com-

ially haown deposil ing with the most

recent and passing stratageaphically in descending order
to the more ancient formations.

Classification of Natural Phosphates.
Guanos.
Guanos are of two kinds:  Nitrogenous, or those con-
tamng ther origanal manurial qualities, and phosphatic
ineal

tribasic phosphate of Jime, and in some cases
one mass of shells belonging to recent times.
Coprolites

Owe their name to Professor Henslow, and should be
applied only to the fossil exnzice of animals. The nrpclla.
tion has extended itself to many rolled or gravelly pro-
ducts, chiefly found in the Cretaceous formation. In
England they have been worked to a large extent in Bed-
fordshice and Cambridgeshire, where they appear in the
{Neocomian) strata, between the chalk and the subjacent
Jurassic system, in nodules and pebbles o‘f:ﬁze from a pea

sion of catbonate into phosphate gmn'ually became less
perfect as depth from surface was attained.”

I have observed the same effect mysell taking place in
the West Indies, where the surface of the coral rock is
speedily converted into phosphate of lime, wherever the
sea birds are in the habit of congregating.

Such indeed is the simple origin of some of the most
important deposits of phosphate in that part of the world ¢
i.e;, Curacao, Sombrero and Aruba, ete.

ic prosy g and first develoy of the latter
named island having fallen to my own care and expeci-
ence, [ am able 10 produce some interesting specimens.

to a hen's egg, and ! g
sand into a hawd conglomerate ; organic remains are pre-
sent, and casts and fi of fossils with abul; of

here, 1l g very clearly the lustory of their forma.
tion by examination of their fossil organisms, originally
Y

Ammonites, vegetable remains and other detris of the
Jurassic epoch (Iguanadon and Megalosaurus, cte.)

The commercial products contain from 45 to §5%
phosphate of lime. .

The Coprolites of Suffolk occur in the Tertiary, being
in the older Pliocere (the Red crag and  Coralline crag)
‘They are poorer in phosphate of lime, more ferruginous
wnd harder in texture,

France also y some dey of this ct at
Bellegrade, near the Swiss frontier, and also at Mont.
pelier and Avigaon, yielding 54% tribasic of lime.

Nodular, C )

i 'y and
Phosphates.
‘These, by far the most important of nature’s phosphatic
reserves, comprising as they do the South Carolina de-
posits, the French deposits of the Somme, Ardennes and
Meuse, the Belgian fields of Mons and those more lately
opened up at Liege (Hesbaye).  The socalled ** Bordeaux
Phosphates,” because being formerly shipped from that
port, but having their real origin in the region of Quercy,
comprising portions of the departments of the Lot, Tarn
and Garonne and Aveyron, also furnish a considerable
quantity of nodular or phosphatic concretions of kidney
shape of great purity (837%) and curious geological interest.
These are well urrcscnlcd by specimens on the table,
and coming from the crevices in the Oolitic limestones,
accompanied by delris of Testiary age (Eocenc), the walls
of the crevices or fissures being at the same time incrusted
with phosphorite of a high degree of purity, attaining 8o,
of tribasic phosphate of lime,
We must not omit here the Florida nodular beds of
land and river formation, which are now enjoving such a
glorious oo, :

Asay d hosph

ity of this L phosp
that it a very appreciable prog
iodine, .

The Russian deposits, situated between the rivers
Desna and Don, occur in the Cretaceous systen, at about
the same horizon as the Cambridgeshire coprolites and
may be deseribed as nodular,

“The Nassau or Lahn concreuons in clay are of Tertiary
age, and a‘I:ll‘:u;:!l not exhibiing signs ¢. organic semarus.

we mav
w

or ** leached,” the latter being in a more or less
ized condition by exposure to weathering.

Among the nitrogenous guanos we have the Peruvian,
Ichaboe, Patagonian and Falkland Islands.

The phosphatic or weathered guanos anclude those of
the Pacitic or Polynesian Istands, Sidney, Phienix, Star-
bruck, Baker, Ilowland, Jarvis, Euaderbury, Malden,
Lacepede and Arbrohlos Istands.

Sonie of these deposits are more or less

h 1

are g 1 10 be of ammal origin ; they attain
60 to 737 phosphate of lime, but are too ferruginous to
be much 1n request for su{)ctphoqﬁnlc manufacture.

The Belgin (Ciply) depoaits, which have furnihed
over 150,000 toas per annum of a 40 to 50% product, is
of a nodular character, although the grains are often so
finc asto be 1 more ly
| The same may be said of the very remarkable French

and

new island: furnishing similar products are fiom time to
time workel. .

The West Indian guanos are from Aves, Mona, Tortola.
. Other Suuth American are Patos Islaads, Megillunes,
Rata.

From -\frica, Saldanta Bay and Kuria Muria Islands.

Bat guano, the products from the floors of caverns sn-
habited by bats, have sometimes been sent to market as a
gich fertilizai. It is found nutably in Cuba (W.1.) and in
North Borico. It possesses a characteristic darh brown
color and exvhibiting theundigested parts of beetles’ wings
and insect debris.

Bone Beds. .

These are found in nearly all sedimentary strata, from
the Devonian up to the present time, but with the appear-
ance of those remarkable A'epsifia in the Permian age, we
ﬁm{lhal these kind of phosphatic provisions of nature
took devel g

y the
1y furniched by the iphihia of the Carbonife

cpoch.

Bone beds however in their original state, have
furnished little to ial supplics of phosphatic pro-
ducts, excepting those found in the Tertiary and Quar-
temary ages, such as Bordeaux, Carolina, Florida and
Sombrero (breccia). R

Shell Beds.

Since these must have existed from a time well into the
I'alvozoic periods, or that is to say, from the Cambrian
age, we may eapect and do find these mollusca remains
through a wide range of systems and strata and up to
fecent times,

The Silurian Lingula beds are remarkable, and have
been alrcady particulatized as a probableabundant source
of phosphoric acid.

he Welsh Silurian beds, and the French Bellegrade
and Ardenncs deposits in the fower Greensand (Cretace-
o), exhibit evidence of this origin, while the Tertiary and
Quarternary phosphates contain very frequently these
marine aml fluvatile remains as a contribution to their
value in phosphate of lime. “

Some very interesting specimens arc on the table from
the Dutch West Indics, containing from 75 to S0¥ of

| J near Anuens 10 1886, and known as
the Somme phosphates.  These are granulac or arenace-
ous, and to this feature as well as 1o their richness
(65/S0%} may be ibuted the devel
which they have enjoyed in such a short penod, attanung
the annual production of 200,000 tons*

Conglomerates and Breccias,

Phosphatic beds may also assume these characters,

with the g 1 as the phosph
clement, and at uthers swith the enclosed pebbles or angu-
lar fragments as the valuable portion for commercial
supplics,

Thus the Cambridgeshire coprotite fickds furnish a con.
glomenate of phosphatic pelibles, cemented by ferruginous
sand, while at the Ardennes distnict (France) 1s found a
peculiar agglomeration of granules of chlomte an a phos.
p:_:;-_lic cement, the whole yielding 40 10 435, phosphate
of hime.

The Belgian {Ciply) deposits yield pplics of
a mass .of phosphatic nodules, shells, casts and fossils,
cemented in a calearcous matrix, to utilize which has
puzzled the mechanical ingenuity of many an *‘er-
ploitant.”

Phosphatic Limestone and Marls.
These are found in most swata from the Silurian epoch
down 10 more recent times.

The met hosis or D of carthy cathon.
atesinto phosphates is a_very simple and comparatively
rapid process, and the cvidence of Dr. R. Ledoux in the

following description is instructive. He says in a recent”

article on phosphates:  **Some clicnts of minc sent a
ship toa coral island in the Southern Pacific to bring
away 2 cargo of bird guano. The birds were still in
countless thousands.  The eaptain had been there fora
load 20 ycars Iefore, and since that tine no guano had
been removed. At his fisst visit the crew had cleancd off
a space and made a house of coral rock, covering it with
a sail and had used it for a shelter and store-house whils
at work. On Jcaving, the sail was taken away and the
walls and board floor Iefi.  On the return, 20 years =fier,
there was an average depth of 20 inches over ‘the floor—
anincha year. The underlying limestone was altered
into phosphate for a depth of several fect, but the conver-

of lime {coral rock), and now scen to be, by
analysis, phosphate of lime of over 80%7

The deposits of Florida and South Carolina would ap-
pear to owe much of their phosphatic wealth to debris of
phosphatized limestones and mar

One of natuee's ojeraiior » whichisa factor in enriching.
alrcady formed phosphate beds, may be here alluded to,
namely the property of spring waters (which often
contain i le proy; of bicarl and free
carlonic acid gas) to dissele neutal carbonate of line,
even when 1 i ly the moct

to them in
compact and impetvicus material.  Such has been the
origin of the many remarkable caves existing in the hm-
stone rock formatior, (Cheddar, Derby, Kentuckys ctc.)

This property, applied to a calcarcous phosphated
material, wall 1n course of time, ablate as it were, more
carbonate than phosphate, and to this action is attributed
the value of many thousand tons of material in such
extensive beds as those of the Somme, Ciply, Licge and
probably af Florida, s

While speaking of these beds of the Cretaceous period,
I may mention the recent opening up of another similar
ficld in France. I refer to that in the department of the
Pas de Calais, which would appear to Le of the same
nature as that of the Somme.

Apatites

Although crystallized phosphate of lime is found as &
companent_ of rock masses in more recent strata, yet we
do not yet know of any workable deposits of this mineral
before passing to the oldest of fossiliferous systems, the
Laurentian,

“The rocks of this formation are among the most ancient
on the Nort*y Ameri i and probably ¢ pond
to the oluest gaeiss of Scandinavia, The modes of
occurrence are so varied inthe Canadian Apatite field,
that the subject would require to be treated by itsell'in
order to do it justice he e

W are all here fam  .r with how it is found both in
Ontario and Quebzc provinces.

Dr. Hunt thus describes in 1884 the main features of
its mode of occurrence : “* The deposits of Apatite are in
part bedded or interstratified in the pyroxenic rock of the

ion, and in part are true veins of flmslcrior origin,
The gacissic rock, with their interstratified quartozeand .
pyronenic layers, and an included band of crystalline
limestone, have a general northwest and southwest strike,
and are much folded, exhibiting pretty symmectrical
anticlinals and synchnals, in which the strata are scen
to dip at various angles, sometimes as low as 25 degrees
or 30 degrees, but more often approaching the_ vertical.
The bedded deposits of apatte, which are found runming
and dipping with these, I am disposed to look upon as
trie beds, deposited at the same time with the enclosing
rocks. The veins, on the contrary, cut across all thes,
strata, and, in some noticeable instances, include broken
angular masses of the enclosing rocks.  They are for the
most part neardy at right angles to the strike of the
strata, and generally vertical, though to both of these
conditions there are exceptions.  One vein, which had
yiehtal many hundred was of apatte, 1 found to intersect,
in a nearly horizontal attitade, vertical strata of gnesss,
and in rarc cases what appear, from their structure and
composition, to be veins, arc found coinciding in dip and
in strike with the enclosing strata.”

The apatites of Notway we- known since 1833,
and occur on the southern coast in sinnlar rocks 1o our
own, (Canadian) and many of the associated mincrals are
similar to those obscrved in the Laurentian rocks, the
vf-i;! matter differing chicfly in freedom from carbonate
of me.

Rutile may be mentioned as an eaception, which in
some mincs is so abundant as to form a considerable
1cvenuc toa working mine, sinceit is worthabout 1/6d. per
b, say $S00 per ton.  These are fluor-apatites, although
they contain also sowe chlorine

Continental geologists, (Brogger and Rensch) who
have studied these formations, have supposed them to he
of crupti origin, in q of the absence of
phosphoricacid in the ing rocks, but the question
seems to be most doubtful, as well here as in the case of
the same opiiion held on the Canadian apatite deposits,

The Situation of Canadian Phosphate Trade,

Although this Canadian industry has not progressed on
the same scalc as many other phosphate ficlds, Somme,
Ciply, Licge, Carolina and Florida, yet there are some
facts offering an explanation for this. ~ The peculiasity of
the occurrence of themineral, in vein-like formation in
hard rock, calls for a scicntific and economic system of
mining, which has been little applicd ta the development
of our deposits, and the cost of production is thercby
more iderable than that ined in other ficlds
of supply,

Certain centres of manufacture still rcqx‘xin: onr high-
ty :
t
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concentrated supers, and the rapidly increasing demand
for fertilizers by all the civilized world, hoth the new and
the old, will tend to maintain a fair value for natural
phosphates. We are getting into the era in which steam
does not work fast enough, and on every hand we are
seeking to accomplish our ends by electricity with
lightning speed. Some one has said that the man who
could make two blades of grass grow where one only grew
before, was a benefactor to his race, but the rush and
struggle for existence imposes that every cultivator shall
be a benfactor in this regard, and carry on agricultural
science at the highest possible tension for his very
-existence.

With increasing populations, with better means of
transport, and lastly, but not least, advanced scientific
education, fertilizers and all other artificial means pf
stimalating our exhausted soils will continue to be in
increasing demand. .

We see no reason therefore to suppose that the mineral
phosphate industry or phosphate mining has attained its
zenith, and- so far as we can see at present, the future
demands of the world for phosphoric acid are destined
to increase with time and agricultural progress.

Resume.

We may now shortly generalize the foregoing facts and
observations.

Of the sixty-four elementary substances at present
known to compose the material of our original globe,
phosphorus is found to be among the twenty more
abundant elements, and is recognized to have been
widely disseminated in all the original and ancient rock
masses. With the exception of the segregations of
crystallised apatite in the Laurentian rocks, we do not
find any marked local accumulation of phosphatic bases in
any of the azoic formations, or intrusive rocks. -

The existence of the Eozoon Canadense is still debata-
ble, and it is problematical whether the apatite of these ol-
der metamorphosed strata is not the mineralised product of
organic remains, but passing from the Laurentian epoch
to the succeeding and less altered rocks, we are im-
mediately in presence of abundant evidence of organised
life, and cannot fail to remark how much more frequent
are the accumulations of phosphatised beds.

The function of organised life to assimulate and
concentrate the dissemsinated phosphoric ~ element is
strikingly apparent. The natural forces which are ever
restless and continual in building up the varied geological
strata of gupceeding epochs (attrition, deposition, cemen-
tation, ablation etc.) may alter and vary the manner of
presentation of the phosphatic deposits which we have
been considering, but the silently working power of
assimilation by the organised cell would appear to
triumph over the mighty disruptive and more violent
operations of nature, for the lattef forces fail to redis-
seminate the work accomplished by the former, ~but
rather complete the task required to secure to man .the
providentia{) supplies of phosphatic deposits with which

we may satisfy our present demands, and therefore these:

economic supplies are seen to be chiefly in the more
recent geological formations.

—————————
« A New Use For Old Ropes.™

By RoBERT M'LAREN.

It has long been a source of anxiety with mining
managers what to do with winding ropes which have
been thrown off, as they can be used for few purposes
about a colliery ; and the price received when disposed
of is so small that, rather than sell them,
they allow them to lie about as so much useless material,
probably with the hope that a use will be found for them
some future day.

Owing to the difficulty in disposing of some old iron
winding ropes, taken from No. 1 Pit, Gilmerton, at a
remunerative price, the manager, Mr. Hutchison Burt,
determined to utilize them on an incline, or *‘ cran brae,”
in place of iron rails and wooden guides in use on the
other inclines.

The colliery is situated to the south-east of Edinburgh,
and is owned by the Gilmerton Gas Coal Co., Ltd.

The shaft (No. 1) is sunk to the Stairhead coal, at a
depth of 88 fathoms.

From the shaft crosscut mines are driven east and west.
On the west side the following seams are intersected in
their order : Gillespie coal, Blackchapel coal, Coalpatty
coal, Stinky coal, Glass coal, North Parrot coal, Cor-
biecraig coal, Peacocktail coal. The mine to the east
side cuts through the Great coal seam. Six of these
seams are presently being worked. The measures are in
the carboniferous limestone series, and are highly
inclined, the inclination varying from 65 deg. to 78 deg.
The coal from the various Seams is lowered to levels by
inclines in cages or carriages. There are five inclines in
operation—three with wooden guides and cages, one
with iron rails and carriages, and one (Corbiecraig) with
wire ropes and carriages.

Corbiecraig incline is 96 yards long, with eight
stopping Iplace*s, 11 yards apart, worked by adrum at the
top, 6 ft. diameter, with brake attached, and steel
haulage rope 3§ in. diameter. The signalling is the
usual method adopted in the steep measares. - The
inclination is 72 deg., except 30 yards or so at the top,
which is 65 deg. On this incline the Corbiecraig coal

*Transactions Mining®¥nstitute of Scotland.

and the North Parrot coal, about 8 yai’ds hack, are
lowered. The latter is reached by back mining.

The Corbiecraig coal is worked stoop and room,
stoops 20 yds. on level by 8 yds. to rise, with openings 9
ft. l;\ride; and the North Parrot coal is worked long-
wall.

Roadway.—The road is 12 feet wide by 4 ft. 6 in, high
(average), and has a carriage and back balance way.
Sleepers, 9 ft. by 8 in. by 3in., are laid across every 4
ft., and on these are fixed planks 6 in. broad by 2 in.
thick, laid longitudinally. Again, on the longitudinal
planks the ropes, 3 in. circumference, are laid, and to
make them rigid the following method is adopted :—At
the foot of the incline a beam, g9 in. square, is fixed.
Into this a hole is bored, and the rope is passed through,
and is glanded on the under side of the beam. At the
top the rope is fixed to a screw by means of a hose and
muzzle, and as the screw is turned the rope tightens.
As soon as the rope is stretched spikes or large nails are
driven through its centre to fix it to the plank. The
spikes are 8ft. apart.

The gauge for the carriage way is 4 ft. 6 in., and for
the back balance way 1 ft. 10 in. .

Carriage.—The carriage is 10 ft. long by 4 ft. 3 in.
broad by 3 ft. high, is of angle steel, 2 in. by X in.,gnd
carries one tub. The wheels are made with a groove 1
in. deep to fit into the rope, and ase g ft. apart,.

The speed of the carriage is twenty seconds for the
journey from top to bottom, equal to 9°75 miles per
hour ; but the average is about half that speed. The
weight of the carriage when loaded is 13 cwts.

Back Balance.—The back balance consists of a plank
fixed to two axles, on which are wheels, same as on the
carriage, and loaded up to the required weight. This
back balance is insufficient for the part of the roadway
which has the reduced gradieat, and in consequence a
second back balance is In use, which rests on a block,
and is raised by the main back balance when ascending,
and stops at the block when descending.

The second back bhalance is similar to the main back
balance, except that is fixed a projecting piece of wood
each side, 6 in. square, which come against the block,
and the back balance is brought to rest. The block
consists of two planks, 9 in. by 3 in, placed upright and
firmly fixed between roof and floor.

To prevent the back balance when at rest from going
over the block and tumbling down the incline, there is
fixed a small pulley over which the haulage rope passes.

The pressure of the rope on the pulley is sufficient to

keep the back balance in its place, but, in case the rope
should rise, two glands, raised’in the centre are fixed
close to the pulley, and the rope runs through them. )

The incline has been in operation about six months,
and has worked very satisfactorily, havinggiven no trouble,
neither carriage nor back balance having once left the
ropes.

The advantages claimed for this rope road are :—
(1) It is much cheaper, as the ropes are of little value ;
(2nd) It is easier fitted up, and, when compared with a
similar incline fitted with iron rails, the cost 1s about one-
sixth.

Discussion.

The PRESIDENT remarked that this was a paper
describing another source of economy in coal mining,
which seemgd to work satisfactorily.

MRr. FAULDS asked if Mr. M'Laren would tell them
if the ropes he described had many broken wires pro-
jecting out, or were they just slightly worn?

MR. M’'LAREN said he had not travelled the incline,
but the manager, Mr. Burt, was there, and could doubt-
less answer the question.

MR. BURT said he did not think the ropes contained
any broken wires. They were ropes that had been at
the colliery for four years.

MR. MENZIES, former manager, said he was under
the impression that the ropes had not worked for six
months. They were good rupes, but got cut on a pulley
and were put aside, and he had no doubt these were the
same ropes.

MRr. M’'LAREN. —In that case they were useless for
winding, and therefore old ropes.

MRr. MENZIES.—Most certainly.

MRr. FAULDS said he would like to know how long’
the ropes had been in use, and whether the wheel was
malleable iron, cast iron, or steel, grooved or otherwise.

MR. M’LAREN said the wheels were grooved wheels,
and similar to the ordinary winding pulley.

MRr. GEORGE THOMSON said, as one who had
had some experience of steep workings, he thought Mr.
Burt had great credit for the idea he had brought out.
Especially where the inclination varied, he knew that it
was scarcely possible to keep ordinary rails in their
position unless they used a heavy rail, which was very
expensive. Mr. Burt’s idea was a new one, and he
thought, a correct one, even though new ropes should
require to be applied. He thought that a spike every 4
feet would be Detter than one every 8 feet. However,
they would find that out by experience.

MRg. FAULDS said with grooved pulleys he did not
suppose it would matter whether it was 4 or 8 feet.

MRr. HUGH JOHNSTONE said he thought it was a
good idea to have practically continuous rails. This
arrangement got over a difficulty which he had
experienced when at Niddrie. He had no doubt if their
wire rope friends took up the matter they would get over
the difficulty of the broﬁen wires by substituting a rope
for the purpose.

The PRESIDENT said the use of old wire ropes in
this way would depend on whether the price they got for
them was more or less than the price of rails.

MR. M’LAREN said the price of old wire rope was
20s. per ton.

The PRESIDENT proposed a hearty vote of thanks
to Mr. M’Laren for his paper, which was agreed to.

—— O

The Speakman Water Cartridge.

In a paper read before a recent meeting of the Federated
Institute of Colliery Managers, Mr. J. J. Speakman
said :-—

There was no direction in which improvements had
been greater or attention more fixed than in that of
explosives. - After carefully examining the results of the
many tests that had been made, it seemed not too much
to say that amongst them the water cartridge, as used
with ‘gunpowder, might be fairly classed amongst the
safest types. The comparative ease and safety with
which colliers could handle gunpowder (which for so long
a time was almost the only explosive), its freedom from
gases injurious to’ health, the completeness with which
the water extinguished the flame when the cartridge was
properlymage and placed in the hole, and, above all, the
generally correct estimate a collier could form of the quan-
tity required in a shot so as to yield the largest quantity
of round coal, seemed to point to gunpowder being re-
instated in the estimation of mining engineers and
becoming again almost the sole explosive used in mines.
Many and various experiments had been made for the
prevention of flame as produced from ordinary charges
for bringing down coal to that o! the blown-out shot, and
to avoid its coming into contact with fire-damp and coal
dust. The greatest advance towards safety in coal
mining was due to the discovery made by Sir Frederick
Abel of using explosives enclosed in a water shield, now
known more particularly as the water cartridge. The
lecturer was inclined to give Mr. Tonge, who read a
paper on the subject before the Manchester Geological
Society in 1880, the credit of the invention and use of
tin cartridges, and although at first they were not
successful, they were used successfully afterwards.
Captain M‘Nab took out his patent in 1876 for the paper-
bag cartridge, which, when used in a proper manner did
good work, but did not supply the long-felt want.
Mr. Miles Settle designed a tin cartridge, but it was
rather cumbersome, and the difficulty of manipulating it
militated against general adoption. Mr. Speakman now
submitted a tin cartridge, which, he said, answered every
purpose, and was probably the best water cartridge
which had yet been before the notice of the public. It
was simply worked, and thus enabled every miner to be in
the position at any time to use it himself, without the
assistance of the shot-firer. A series of tests were recently
made at the Bedford Leigh Collieries, near Manchester,
in the presence of a number of mining engineers con-
nected with the neighbouring pits, as well as Mr. Saint,
Her Majesty’s inspector of mines. In these tests the
explosive charge used in the cartridge was tonite, and
four shots of four ounces each were fired in coal. The
experiments were satisfactory, as there was an entire
absence of flame, and the coal was brought down in
excellent condition. The charge of explosive when in
the cartridge lay in such a position as to be almost com-
pletely surrounded by water, and by thus placing the
charge in the bottom of the cartridge it was claimed that
there was a greater head of water for extinguishing any
flame that might arise when the charge exploded.

In the discussion which followed, several gentlemen
pointed out that it had been proved that under no
circumstances could the flame from gunpowder be

- prevented by water.

-~

Foreign Coal Used at the Government Cartridge
Factory, Quebec.

( Proceedings House of Conimons.)

MR. MCMULLEN—I see that 290 tons of coal are
charged for the cartridge factory at $6 a ton, with so
much for duty. Is this American coal ?

Mr. BOWELL.—I do not know.
purchased~ by tender.
American or Scotch coal.

MR. MCMULLEN.—Is it American coal or Scotch
coal? There is $196 duty paid, and we would like to
know whether it is coal from Nova Scotia or coal from
the United States?

MR. BOWELL. —Does not the hon. gentleman think
that question a little captious? If it were Canadian or
Nova Scotia coal, certainly the duty would not be there.
It must be either English or American coal.

MRr. FORBES.—Where is this coal delivered ?

Mgr. BOWELL.—In Quebec for the cartridge factory.

MR. FORBES.—Then it is not Nova Scotia coal ?

MR. BO'WELL.—Certainly not.

MR. FORBES.-——Why is it that the department does
not use Nova Scotia coal ?

MR. BOWELL.—Since I have been at the head of
that départment I have always instructed the deputy to
accept the lowest tender.

MRr. FORBES.—Then I am to presume that Ameri-
‘tah coal, with the duty, costs less than Nova Scotiacoal ?

MRr. BOWELL. —You may presume what you like.

All the coal was
I do not know whether it is

The Quebec Asbestos Mines Re-open.—Advices
from the Eastern Townships report that the asbestos mines
at Thetford and Black ke, which have been closed
since November last, resumed working during the montt.
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MINING NOTES.

1FR0M OUr OWN CORKKSFONDKNTS.]

Nova Scotia.
Killag.
M. D, S, Turnbull, formerly of Renfrew, has resigned
his cunnectiun there and has accepted the management of

the Ol Provincial Co. at Killag.  Mr. Turnbull will have
entire charge of both mines and wills,

Salmon River.

Mr. Lucius ). Boyd has been engaged by the Dufferin

Co. the past month in making an extensive series of
surveys and maps of the surface and underground works
of the company. The reports from the mine” are
unchanged.

Mount Uniacke.

The McCallwws, representing the Alpha Company,
have made arangements with Prince et al., owning the
ﬁgougl-l uenrediately north, into which the rich lode is
dipping, and work on the eatension has heen begun.

Messrs. Madill and Archibald are  prosecuting their
search for the big roll, but have not yet reported success.

South Uniacke.
The Thompson-Quirk people arg going on in the even
senor of thar way.  The pay chute has over 160 feet yet
1o run before reaching the bountlary line,

Montague,

The Enghsh syndicate have not yet bought the Arnand
aune, thuugh 1es rumoured that a further exiension of
wme has been gnen, Meanwhile Manager MctJuane
has begun to unh again, and will soun have plenty of
stoping ground available,

Molega.

It is rumoured that the Molega Co. arc entertaining a
proposition for a sale. Mr. john McGuire, formerly
manager of the company, has been in Molega again, and
is said to be engincering the sale.

Oldham.

The Rhode Island Co. have abandoned their western
workings .nd have gone cluse to their eastern boundary,
where dxcf are sinhing a wertical shaft tu strine the
Dunbrack fode.  The shaft will be abont 75 feet deep
before it cuts the Jode,

Messs. Toner aml Vandegrift have found a croos Jude
showing coarse gold some two miles westerly from Old-
ham Districe.  No regular lodes have been found of any
value. Thete i, some local excitement, but it is yet too
carly to say anything favourable of the new find,

Waverley.

The West Waverley Co. have been running their mill
steadily, one shift, during April.  The double snift went
on on the 18th inst., and the management hope to keep
double shift ay a permanent thing.. The mill is not yet
completed, a concentrating plant being in conrse of
crection,

Two new shafts are being sunk at Bridpeville upon
veins which have not betn opened, but which have been
located by the drifl.

In the Blanchard district a_bed of red hematite has
heen traced for nearly hall a mile across the lands of the
company,

The following new discoveries have heen recently made
and not yet reported n prmt: A contiuation of the
1 vein at lgeville at some di from the

Ontario.
Hastings County.

Mining operations in this scction promise to be brisk
this season.  President Campbell, of the Standacd
Aslestos Co., owning the Bull Actinolite Mines, writes
under recent date that they will begin active operations
soon.

The Pecbles Actinolite Mines are also expected to le
1 this season.

present workings ; a vein of brown ore upon the lands of
the company, purchased from Grant Bros., situated near
the main road ; at a distance of several hundred feet from
ast mentioned an ore xxly of limonite, which here
attains a thickness of 18 feet as penetrated by the d
a small vein of red | ite, comparing favourably in
quality with the other red hematites of the district, npon
the lffanch:ml area of this company.

Coal Trade in Pictou County,

Present demand very duil.  Although the port of
Pictou has been open from the 1st April shipping has not
ventured in. A stray cargo or two only has been loaded.
The Drusinond Mitie has been lnsy hanking preparatory
to filling their large contracts up the St. Lawgence.  The
Acadia Co., so fax as hnown, have ma:le no contracts in

Quehee.
Quebec.

Tt is reported that Mr. George R. Smith, late of the
Ingersoll Koc!, Drill Co. of Canada, has been appointed
manager of the Bell’s Asbestos Company’s mines at
Thetford.

The annual general meeung of the Asbestos Club was
held 1 the club house, Iilack Lake, on the 28th inst.,
when the officers for the ¢nsming year were elected and
other business was transacted.  A'report of this meeting
will appear in our next issue,

Mr. J. Lainson Wills, F.C.$., has severed his connec-
tion with the General Phosphate Corporation,

‘Templeton Notes.

The Templeton Asbestos Co. are now grinding theic
short fibre ashestos at Buchingham through the E’risbcc
Lucopnull.  The cost of separating by th » process is
much chezaper than by the fibreizing plant process.  Mr.
Circhel, the manager, has reduced the gang to about 18
men.

The East Templeton and District Minir., Syndicate
intend ancreasing thesr statf by 70 men, which will give
them a force of about 130, including cobbing Loys. The

(

It is said that the new management of the Central
Ontario Railway will take su.-‘xs carly this spvin%
operate in iron mines at Coe Hill, and that large sh
ments of ore will be sent to Cleveland.

Sudbury District,

The Reduction Works Co. at Nickel City will go into
liquidation in a few days. 1t has expendu) some $12,000
in hard cash here and are over $4,000 in deb.. ¢ Such
an awfal l»un‘glc of mining work was never seen before in
this world,” says a correspondent of the Sudbury
Journal.

to
1

M. J. Robinson has sold Lot 1, in the 5th Concession
of Hallam, to the Duluth Nickel Mining Co. for $5,000

cash.,
Port Arthur District.

Arrangements, we understand, are now in progress for
the acuve development of the deposits of native copper
upon Lots 4 in the 2nd and 3rd_ Cuncessions, and
the silver bearing lode traversing diagonally through-
out mining location {zls and 548 in the 3rd and 4th
Concessions of Crooks. These properties have been
examined and favourably reported on by outside experts,
and as their yield in siher and copper is considered
satisfactory thé deal may be regarded as closed.

The Gunflint Lake fron Co. will be incorporated
immediately by John Paulson, O. D. Kinney and Marcus
Juhnson. The “capital stockh will be $100,000. ‘This

pany owas prop in T¢ hip 65, Range 4, and

is located about two miles from the boundary line and
11 miles from the present terminus of the Port Arthur,
Duluth and Western Railway, which line will be ex-
tended across the border this summer.  There is a fine
pping o ! ore, and develoy will e
pushed at once.  Faulsun 1san experienced Minacapolis
numing man, and has been all over the Gunflint country.

Kingston District.

A large deposit of *‘ashestine™ or fibrous talc in
Addington is attracting consilerable attention frony paper
manufacturers and others.  The mineral is similar to
that of G N. Y., but the deposit is much larger

}vinlcr output, now a the river from
is about 500 tons 80 and 9oo tons 70%.

¥

The Electric Mining Co. has been working 22 men
since the fall.  Their monthly output has been from 100
to 125 tons.

The Haycock mica propenty, comprising 1,000 acres,
together with a stock of cut_ and rough material, was
sold this month to Watters X Co., Ottawa ; consideration,
$38,000. Operations have been commenced by the new

The Lake View Co, have ad
miners, and it is 1 that more
will soon be commenced.

Picton County.

With reference to the prugress o he works of the
New Casguw Ion, Coal and Railway Co. at Ferrona, our
correspondent writes 3

The railway *s completed and in operation from Enrcka
lunction on the Intercolonial Railwuy to the Black Rock
Mine, a distance of 1024 aiiles.  Besides this, about two
wiles of sidmﬁs are hid.  Freight for all partics is being
carricd over the Jine, but passengers are not yet taken,

i t
for tweuty-fi

The furnace and accompanying plant_at Ferrona are
neating completion.  The stock house, iron cast house,
engine house, boiler shed, bLuildings for coal washing and
storing arc all completed. The blowing engines, Luilt by
the Philadelphia Enginecting Co., are on the grovad and
in course of crection.

The coke plant consists of a coal washing and
scparating plant and improved Belgian coke ovens, both
of which are new to this country.  The boilers, which
are alo all in place, will be fired by the waste gascs
from the coke ovens.” The coke will be discharged from
the ovens by a stcam_engine and_pushe., at a very trifling
expense compared with the usual style of discharge from
the bee-hive oven. c company eapect 10 fo
coke in the course of a few weeks, and to commence the
production of pig iron shortly after.

At th hy
At the mines, the slope at Bridgeville has been
unwatered and for the m:tp:nomh or xgwo has been pro-
ducing about 5o tons of ore per day. This will be
:l)'l‘tl::cl::‘sal x soon as the furnace go?s in ful® blast, At
S inc there arc over.5,000 tons of ore 0a the dump.
The Black Rock Mine has been working steadily smie
its discovery two years ago, and during the winter has
produced 50 tons per day in development work, There
1sa fine face of ore, nearly 50 feet i height, 1~ quarry
from Ly open cut as soon as the furnace gocs an blast,
and ako a very large ore dump. .

The Canada Industeial Ce. are working 12 men on
their ?ropcrl{ on the Sth concession o? ‘Templeton.
Consi¢ le high grade phosphate has been taken out
and delivered at the station through the winter.

The latest offers from Hamburg for 80% range from
1034 t0 10}{. Scveral straight offers have been made
this month at 1034, without takers.

Portland West.

Messrs. Allan & Fleming have opened up several new
shows on their propesty on the 4th range.  The quality
of the phosphate is very high grade, averaging from 83%
10 86% and almost free from impuritics.

_GOLD MINING SUPPLIES.

—— e e O e

The principal depot in Nova Scotia, camrying the most
l of first-class goods, is

H. H. FULLER & CO.S

41 to 45 Upper Water St., Halifax, N.S.

Our line comprises kaplosives, Fuse, American and
English Mill and Hammer Sted), Bar and Bolt Iron,
Steel Wire Hoisting Rope, Hemp and Manilla Rope,
Rubber and Leather Belting, Miners’ Candles, Oils and
Lamps, Minets® Tools, Machénists’ Tools, Blacksmiths
Tools, and escry requisite for the gold nuncr,

. H. H. FULLER & CO,,

Halifax, N.S

and will be very casily worked.

An American_firm is negotiating for the Effingham
micamine. If it obtains the property, it will equip it
with steam plant, etc., and work it cnergetically. It
consists of two large feldspathic dykes, carrying 2 fine

uality of tough white mincral.  The feldspar is suitable
or pottery purposes.  On the same property is a large
quartz vem, caerying frce gold, which they also intend to
prove, and if ore exists in paying quantities, erect a mill.
A 43-ton shipment of amber mica went from here last
week.

The Amey mica mincs, near Wilbur, are now operated
under the management of S, Cordick,

British Columbia.
Nanaimo District.

The No t Shaft, hack of Departure Bay, in the big
bead, which was closed down some time ago, owing to
the influx of water, is to be reopened.  New and
improved machinery has been obtained and placed in
position, so that the inrush of water will be kept in
control.

Owing to the slacknsss of the coal trade, it is stated
that_the Dunsmuirs intend reducing the number of men
employed in the mines at Wellington. It is expected
that about 150 men will be Iaid off ; if this is not donc
the mines will be worked only half-time during the dull
petiod.

Some Nanaimo parties are at work near the old
Douglas shaft at South Westminster, prospecting  for
coal. They are sinking a shaft directly muﬁ the crop-
pings of lignite which were first discovered, and are
contident of steiking good coal.  Being practical miners,
they are familiar with'all the indications which arc to Le
found in the vicinity of coal deposits, and those interested
in the discovery of coal on the south side of the river
are more hopeful than ever since these men have started
prospecting. ~ The shaft of the. South Westminster Ceal
Company 1s now down a considerable distance, but the
hardpan has not been got through yet.

The_pay days for the employés of the East Wellington
Coal Co. have Leen altered. In the future aimstead of
semi-monthly pavs, wages will only be pard on the 15th
of cvery month.

The new Vancouver Coal Company has struck the
lowcr seam on Protection Island, and found it four (4)
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ooy thick of superh quality—voof and tloor excellent,
The value of tins discorery to the Company can not be
over-vstimated.

The Company will make preparations for workmg both
scams,  The top seam will be worked to a cortain
distance first, :\mf then the Jower seam will be stasted on,
Toth seams will e w rhed ught alung m this way,

The caal experts for March, were, -

Tons.
New Vancomver Coal Company. 251539
A gton Colliery .. . ...uiueue 19,037
East Wellington Colliery . 2,832
Union Colliery.......... X

56,068

The transfer of the Tumbo Isfand Coal Co. to Messrs.
Green & Watelet was anpounced some tune ago,  On
the 218t January fast, Mr. B, Watelet amnvad in Victona,
and at onee proceeded to the property and commenced
development work,  1e has conunned Iis arduous tabors
ever sitice, and a few days agoe was rewarded by
discovering 3 seam of coal at a depth of Go feet, and
running a considerable distance brum south-east 1 north.

The works for the sinking of the shaft, ete, ate on the
south side of the iand, about 50 fect from high water
mark, with ample harbor accommodation, so that the
shipment of the backh diamond will be comparatnely
inevpensive,  Operations have been progressing wondes-
Gully, mure than 50,000 square feet of rock having been
blasted, and a shaft of 10n12 sunk to a depth of 6o feet.
The machinery is all i posion, and Mr, Watelet is
delighted with the provpects, and hopes soon to com-
mence the <hipment of coal — From the Jmiliun of the
mine amd the quantity of the cual, it1s sofe o predict a
Jarge wutpat aid a cheap artecle,

Nelson.
(From The Minerk

Two shifts of men continue development work on the
main onel of the Silver Kang, which 15 now 1 854 fi.
The haracter of the ure rematns wnchanged.  John Me-
Donald, the sccretary, has gone to Spokane Fails to
feceive instructions as to the contemplated increase of
the working force.

Neat to the Hall mine group of claims on Toad
mountain there is no property in the district that presents
a beger showing for the amount of development work
that has been done on 3t than the Umatilla, Lizzic C, and

"nele Sam on hneral Mountain, about two males
behind Nebwon. Tow Collins and bas partners have been
sworking all winter doviag a tunnel on the Lizzie C.,
aboug 360 feet below the uld shaft.  The tuuned, winch
will be 220 feet in length when completed, is now an 120
feet, and will tap the shaft at a depth of 150 feet. The
rock in the face at present is diabase schist heanly
mincralized with iron and fine-gram galena.  The teancl
will be finbhed i about 75 days, and provided the
character of the gangue remains the same, 1t will
establish the group as a0 firstclass concentrating pro-
positon. The bowtom of the shaft i in solud mineral,
averaging $42 per ton in silver, lead and gold,

Johin Macdonald, secretary for the Hall aune-owners,
has roturned from Spokane Falls where he met Mr.
Croasdaite.  Although the property has not  changed
hands, there will yet be a considerable increase in the
number of men empluyad in develupment work as soon as
the season opens. The rule of fusbadding visitors to
inspeet the property will be enfurced as vigorously this
year as tast, and alaolutedy oo outsulder will be admteed
to the mine.

William Lyuch, unc of the prospectors who discovered
the first mineral in the Slwan distrct, has given a work-
ing bond te a syndicate of Spokane Falls moneyed men,
represented by S. K. Green, un a sixth anterest i the
on Juan, and a quarter interest i the far-famed Washe
ington claim, fur 9o days.  T'he price mentioned in the
hond §s $1 and othia valuable considerations—the ** other
vatmable e msiderations”™ beang cuntemly seported to be
5200000, W I Mapay has sold a nghung interest n
the latter claim to T. J. Jeffersom, of Spokane, for $250.

Although the Dandy may not have the same fabulous
amount of wineral wealib waspacuuys 1o the nahed eye
that is to be scen units nughbor to the southeast, it has
aevertholes b at fast developet to a stage that makes
it @ marter of alsulute certamty that 1t will become in the
127 future ome f the greatest vre-producing nunes sn the
Rovtenay  Lake country. Ever since the middle of
January “last, when the first famt streak of gray copper
was struck 10 the croscut 1o the west of the main tunndl,
erery blow of the hammer has shown the property up
better than it ever was before.  The character of the ore
has been gradually changing: dually becoming more
and more <imilar to Silver King rock cach week, thus
giving color 1o the swppeositin that the two clanms would
s00n he blasting idintcal wre.  That this theory was
correct is at lags proved by the fact that peacock-copper
is continuous mn the face of the south duft, dipping

!

drift has been tun, assayed 43 ounces in silver 'mul 7 pla:r
the

Henry Lowndes, wholesale :nm:llam. Toronto; John
< ) \

cent. i coppet. Ao M. Esler Sho has employ

shift v-orking there all winter, was m Nelson this week,
but was unable to get up the hill on account of the snow.
He hadt, however, specimens from the face brought down,
and left on Friday’s train wore fully convinced than ever
that the Danddy will be agreat mine  Mr Ester expects
to be back in Nebon about the first of neat month, to
make arangentents for increasing the warking force, and

4 N , Toromtc,  Richard
Caddick, barrister-at-law, To. nto; Anlvr- Wyendham
Harrison, stoch broker, Toronto,

Black Jack Quartz Mining Co. (Ltd.) ~There is
delinguent upon the following descrabed stock, an account
of sment levied on Sth February and «ssessments
levied thereto, the several amounts set opposiie the names.
of the respective sharchiolders, as follows

says that just as soon as the mine i:_ y
a concentrator will be mnming on Giveowt Creek.

The Lendrum«Retallack-Watson_interest in the now
famous  Washington claim in Slocan  district—five-
twelths—has been  bonded by A, B, Jeflerson, of
Spokane Falls, for $20,000

J. R. Tool, of Anaconda, Montana, cane in, last Sun-
day, to mspect the Shyline on behalf of the M.« une
company, to report_before the final payment for the
property is made.  He shipped three sacks of ore for
test.

Development work is going on steadily on the Silver
Qucen, and the results are of a sery cncuuraging nature,
The shaft has been sunk about ten feet, :m(" at the bot.
tom the ledge is between siv and seven fect wide,
“im " Mack is the acting superintendent,

Ed. Croft, superintendent of the Neosho, reports
baving closed down the mine on account of water.
The shaft is down 100 feet with the bottom in rich black.
sufphurets.  An effort will probably be wade to keep
the water in chech by means of a windlass wnil until
the mine is thoroughly opened up.

A syndicate of English and Victuna capitalists have
procured a working bund on the Whitewater gold e
on Rover creck, about 10 nules from Nelson, The
purchase price is $90,000. It 15 the antenuon to place a
stamp mill on the ground as soon as sufficient work has
been done to warrant the outlay,

‘Fhe tunnel on the Guzely 1 i about 300 feet.  The
rock is not as good as it has been, but stll it 15 good
enough.

The {lanna and Denver Uity mineral claims in the
sicanty of the Queen, have been sold, through R. G.
Tatlow, to cuast specnlators.

W. W, Sprague, the tenderfoot who sold the Tendes-
fout Tast year fos $7,500, brings good news from Tacoma.
1ie says that the Tacoma smelter bas proved a geeat
success, and that W. R. Rust, the wanager, has
evpressed the oputon that the ore from the Kootenay
lake country= bung a shipment from the Neosho and
No. 1an Hot Springs district—was among the best he
had ever handled. A mimng  exchange has been

blished there, and speci from this past of the
conunent are sohated.  The enchange is located on A
street in the naghbothood of the Hatel Tacoma. Mr,
Sprague says that a number of mining men with money
are there wai for the season to open, they being under
the impresston that this section s under two fect of snow,
They will not believe there is no snow in Nelson.

——or

CANADIAN COMPANIES.
Hamilton Natural Ga;:ni Mining Co. (Ltd.)

Gaves notice that apphcation will be wade under the
Ontano Act for ncorporation to hold, work and seli
land contaimng natural gas, o, mineral waters, and to
Iay pipe hines }:»r natural gas, oil, Xc., in the County of
Wentwonh.  Headoffice, Hamilton, Ont - Capital stoch,
$50,000 11 3,000 shares of $10 cach.  The applicants are .
Thomas H. Peatt, merchant; John 11 Tilden, iron
fuunder ; Lewss Sprnger, County Registrar ; Charles E.
Newberry, farmer 3 Henry Cancallen, tarsister; John
Mitne, wron founder; John E. Parker, manufacturer ;
Ldwin D. Cahil, sohentor ; Chas R Smith, seeretary of
the Board of Trade ; Joseph MHeron, merchant ; Alea.

G. A Veith,  200shates....... . oo L $35 00
C. Hageman, 1,500 ** 3138
C. Paulsen, “ 13 37
A Baclow, 400 ¢ 3 00
‘Thos. Robb, 200 ¢ 4 40

W, Forrest, 400 ..., ceiies 90O

And in accordance with law, so many shares of cach
‘mccl of said stock as may be necessary walt be sold at
Jarkewville, on Saturday,” the 7th day of May, at 2
o'clock p.n., to pay said delinquent assessments thereon,
together with the costs of advertising and the expenses of
the sale,

West Kootenay Mining Develop Syndicate
{L.td.)—This syndicate has been formed in London for the
putpose of leasing, purchasing or otherwise acquiring
mineral propertics in British - Columbia, Canada, or
chenhere, and to develop these propertics with a view of
ressclling them to eaisting compagies or forming other
companics to work the same. Authorized capital, £10,-
000 sterling, divided into 9,800 ordinary shares of £1
each and 100 founders’ shares of £2 each ; [;ayal»lc 25, 6d.
on application, 2s. 6d. on all and the balance m
calls not exceeding §s. per share, at intervals of not less
than two manths.  n a division of profits the ordinary
shares will teceive a preferential disidend of 8 per cent.,
and. subject 1o provision for a reserve fund, the balance
will be” equally divided between the ordinary and
founders® shares.  Directors : W, Pellew-Harvey, Golden,

.C. ; Peter McCarthy, (% . Calgaey, Alta.; Allred
Mowbray-Whaite, London, ng.  London Office: A, M,
Wiaite & Co.. 16 St. Helen's Place, London, Canadian
Office W Pellew Harvey, Golden, B.C.  The company
has obtained a ion to an argentfe galena
propesty  kaown as the Gladstone location, situate about
three mites from the town of Miecillewaet.  Four samples
of orc taken from the *Gladstone” give the following
retuns ¢

“#No. t Galena,

Silver, 93 ozs. per ton,
Out of tunncl +01C

Gold, $9.
Lead, 70°31%.
“Na. 2 Galena. {Sih‘cr, g;);'gs o5, per ton.

Out of shaft at bottom, | {0l nil

Lead, 68-72%.

Silver, 70 0zs. per ton.
Gold, $3.

Lead, 70%.

Nu. 4. Grey Copper. {bxl\'cr, §8°7 ozs, per ton.

“No. 3 Galena.
From Main Lode,

Forming stringer to 4 Gold, $2.50.

lode in shaft. Lead, 11°54%.

A contract has been entered into, dated the tqth day
of April, 1892, and made between Alfred Mowbray-
Waie of the one part, and William Littaur, on behall of
the Syndicate, of the other part, and the same, together
with the concession ahove referred to, dated 12th March,
1802; the report of Mr. W, Pellew-Elarvey, dated July
7th, 1501, and the Memorandum and Articles of Asso-
cration can be inspected at the registered offices of the
Syndicate.

British Phosphate Co (Ltd.) This company (prac-
ticatly an offshoot of the Anglo-Conticental Guano Works
Co.) has Feen registered at London on the 18th ulto.,
*oiris w capital of Ezo.ooo sig , divided into 4,000 shares
of £5 cach. The olyects for which the company 15
estabilished ase © To purchase or otherwise acyuire, esther
absolutely or conditionally, and on such terms and
conditions as may be deemed expedient, any phosphates,
ores, cnal or other mines, lands, hereditaments and
prevuses and reat and persoral estote situate i Canada
and clewhere, and all or any mining and other nghts and

Gartshore, manufactuter 3 George 11 Bishy, h B
Ladgar 1% \Wingate, cvil engineer, and William Male,

vetennary surgeon ; all of the Cuy of Haunlton, Ont.

The West York Natural Gas and Mining Co.
(Ltd.)—Walt apply for 1ncorporation under the Outacio
Acts.  The ohjeet of the company is to hald, work and
operate land contaming natural gas, oil and mincral
waters, and to lay pipe lines for natural gas, oil, &c , and
to produce electnienty for ight, heat or power, in the
Township of York, Ont.  Head vftice, Toronto. Capital,
$500,000 1n 5,000 sharcs of $100 cach. Thoseapplyingare:
Joseph K. Stonage, of Weston; John P. Jackson,
agent, Weston ; Frank Andrew Fleming, agcnt,"l'orgnlo;

\ ges in any way apj 1o or connevted wih
all or any such mines, lands, hereditaments and prennses,
or any part thereof respectively, ctc. The first subseribers
are,

Ad. Hurmey, merchant, 15 Leadenhail Street,
London .. iiviiesanes vae eanaann
Hemmann  Voss, merchant, Holstan tHouse,

Bechenham, Kent.
W. H. Hutchi

20 <hares.

. ¥ ych
Road, Brondesbury, London............ 20 ¢
E. Waus,accountant, Ivy Dene, Durnton Road,
South Croydon. .oo. vevee weeiun.
Max_ Hirsch, “cashier, 29 Ickburgh Road,

Edward Eagle, Weston 3 and Ernest Heaton,
Toronto Junction.

‘The Saint Nicholas Nickel Mining Co. of Ontario
Ltd.)—Gives notice that application will be made undes
the Ontano Acts for incorporation to explore for, mine,
smelt, treat and refine, sell and export copper, gold,

towards the Silver Kimgg  The <inkhe was made at a | silver, won, nickel, lcad and other oresin the YVrovince of
depth of 200 feet, about 40 fect cast of the old shaft—  Ontano. ead office, Taronto,  Capital stoch, $500,000

indicating that the vas Ixwly ot high grade bormte on the
Silver King is continuous on the Dandy, but further

in 50,000 shares of $10 cach. The following arc the
names and addresses of the apnlicants : Isaac F. Toms,

down. The ordir w1y country toch throngh which the | judge, Goderich; Henry W. C."Meyer, Q.C., Wingham ;

Upper Claplon. . ioienanin. s
benbach ) 56

Strass, Hamburg.... .coveviiiieniin. 20
Gustav Martens, merchant, 25 Rue du Robi.
net, Antwerp..o... .

The company has taken over the Squaw IHill and
Aitna phosphate propestics, f ly of I by the
Anglo-Continental Co., in the Township of Buckingham,
County of Ottawa, Que.  The Canadian manager is Mr.
3. Busley-Smuth, Glenalmond, Que.

‘The Buckingham and Lievres River Railway Co.
—Messrs. Hatton & McLennan, solicitors for the appli-
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per K of alloy to be produced accord-

cants, gaive notice of an appli to Parl for an
Act with power to build, construct and operate a railway
from a pont at or near the Village of Buckingham, in the
County o1 Ottawa, extending along the River Lievees,
upon ather sule, notherly 1o White Fish Lake, and
thence along the River Laevees to its source 5 wath power
to_make and enter into running meangements with other
railway com anies. “Tbis line, when constructed, will be
a great stimulus 10 the o#velopment of the mineral indus.
trics on the banks of the Lievres River.

———

A Safety Brake for Hoists.

Mr. Robert Middicton, of Leeds England, has favoured
us with particulars of his patent **geip "’ safety apparatus
tor hoists and suspended lifis or cages.  The method
of actim of the apparatus will be readily under-
stood. It is fixed at the top of the well over
he hoist, and the rope which passes over the
suooved  pelley is fastened, after passing  through
the prip, 10 the top of the cage. “The other cnd, after
passing under a pulley fixed on the bottom of the hoist
well, i fastened to the uaderside of the cage or in some
cases to a balance weight. The speed of the cage,
therefore, regulates the number of revolutions of the
grooved pulley.  This pulley in its turn drives the
regulator. When the latter exceeds the desired speed the
sirikers compress the springs. and ll‘)iu;; out come in
contact with the lever and shaft.  This shaft and levers
are held in position by the simple contrivance of passing
a piece of cop‘pcr wire through the lever and into the
casting. “The force of the blow from the striker shears
the wire, and the *“grip” comes at once into action.
When once the rope is in contact with this, the greater
the pull, and the heavier the weight, the more securely
is the cage held.  On reversing the hoist the *grip” at
once relaxes its hold and scts therope free. A new piece
of wire inserted in the hole resets the apparatus, and the

i
ing to the quantity of nickel and the quality of the metal
to be attained,

From the point of view of the catbonizing agents it has
been ascertained that according as it is wished to ohtain
metal soft or hard, carburetted or not, with the same
percentage of nickel, carbon or cyanide must be used in
variable “proportions. In this way it is possible, by the
cmployment  of i 3 with and
aluminum, without even the addition of nic‘i(el. to traus.
form the iron into a tempered steel naturall) il
of furnishing turning tools without tempering and by
direct forging.

The Value of Bore-Hole Records.

The State Geologist of Missouri, in his preliminary
eport on the coal deposits of that State, appreciates the
value of alt these local records as a means of assisting him
formulating a State geological map, and we cannot do
better than present his own words on this point. e
says : Of especial value in this report are the records of
the various deep shafts and drill holes which are included.
They are furnished by manry different individuals, and, in
each case where the results are quoted, recognition of
this assistance is expressed.  With a Lw  exceptions,
the individuals and " corporations of the Stale have

We shall give for instance the best o for ol
taining on the hearth a ferro-nickel with 5 per cent. of
nickel, starting with a nickebferons g, The work is
proceeded with as f,or the manufacture of‘ steel, f"" nl"l.cr

£ ly such results in a free, public
sprrited manner,  The importance of furnishing such
records to the survey, where they may be kept on hle for
ready reference, cannot be too strongly emphasized.
Hundreds of such holes have Leen put down in the State

partial or compl g to theq

of the metal 1o be obtained, mutallic manganese or ferro-
cyanideof manganese is added, and at the moment of tap-
ping thealmmnun is added, ether in furnace or in the
casting ladle,  For 500 hlogrammes of alloy the propor-
tions are as follows :—

Kilos.
Pig, with 257 nickel., ... . 100
Soft Iron or Steel..., ..., . 400
F I with 75% of . 3
ZE T T P - X 11
503.2

Total. .
The character of these var alloys 15 as follows:
These metals possess a much mor~ petfeet homogenety
than that of iron or steel obtaned by the usual |

for various purposes, and from comparat ively few of suchare
reliable sesults now available.  Such holes are generally
sunk for a definte purpose, and when that end is reached
1t uceurs to few that the results may still be valuable for
oluer purposes.  But this is almost always the ease.
Whether a thick coal be encountered or not a good record
establishes a series of facts concerning the geo'ogy of the
locality, and is, hence, valuable. For instance, the recond
though apparently batren of results of cconomic value,
may show that the drilling stopped in a certain limestone,
which, by comparison with a record obtai ied elsewhere,
we hnow is 20 or 50 feet, as the case may be, above a
certain vatluable coal bed. Henee, from the study and
compatison of These two records we are able to predict

e probable exi of workable coal within a short

and consequently they have the qualines of malleability,
ductility, tenacity, elastienty, etc., to an altogether superior
degrec.  The coagulation of the ingots is very rapid and
bubbles are avoided.  Ferro-nickel, with 25 per cent. of
nicke!, whatever the qnantity of carbon, does not take

ing, but g as the y of nichel

P b

hoist is ready for work in a few minutes after the action
has taken place.  The rope, it is stated, is 1 in

the p y of being and

any way. Ata test trial, we are infc 1 this apy

fave most satisfactory results.  The cage of the hoist was
disconnected from Jjts hoisting ropes, and propped up
from below.  Forty 56 Ib. weights were then put into
the cage, the props struck, and the cage was stopped and
held fast in the space of 14 inches. The same result
practically took place with the cage empty. This
apparatus can he connected direct to the cage wself, or
can e used as a cexain means of bringing into action
any other kind of safety apparatus fixed on the cage and
acung on the slides of the hoist well.  No hoist cage can,
it is asserted, fall with or without occupants with this
apparatus, and its action takes place_without waiting for
a breakage of parts before being put into motior.

——t—————
The Lechesne Nickel-Steel Process.

A foreign exchange states that the Ferro-Nichel Com-
pany, of France, has succeeded in obtaining nickel iron
and steel containing a large percentage of nickel, and
participating in the kable propertics of this metal
{non-onidizability, brightness, &c.), and susceptible of
being substituted for it in a large number of uses from
which it has litherto been excluded by the high price of
]\u;c nickel.

s the series of f ickel.

n , the lowering
the percertage of nickel below 25 per cent. forms a

of bei P P
gocs on o itself until, with rmponions of 7, 5and
3 per cent. Lelow, we obtain alloys capable of being
tempered according to laws analogous to those which
govern the tempering of ordinary kinds of stecl, The
proportion of carbon, the distribution and special forms
of the carbon in the cement and the metallic core (modifi-
cation duc to the presence of the nickel), the fall of the
temperature hetween the heating and the cooling, and the
rapidity of the cooling. combine to produce various de-

the

distance of the bottom of the hole. Again, the hole may
have penctrated rocks which we recognize as xlow any
coal in the State 3 and in this case the result is of general
value in preventing fusther cx'lﬂomlion below this depth.
Only from the results of such deep drilling can the arca of
available coal in the State be exactly determined and the
limits of the individual beds be defined, especially in those
parts of the State where the coal beds are deep beneath
the surface.  The reason Why records of value are not
always attainable is, however, not only because of
negligence on the part of thase immediately interested to
preserve them, nor yet” because of zefusal to contribute
them. It is unfortunately the case that many holes have
been put down by incompetent men, or by men who
know “mercly how 1o handle a drill without having
sufficient kn?wlcd;;e of lithology or geology to be able to

cecs of hard as could be predicted by the pl
analysis made according to the very exact methods re-
cently di 1, and %)' the kable i igati
into the constitution
recent years.

The influence of the agents of malleabilization in the
pplication of these p is d 1 by the fact
that, when these agents are cmployet without the inter-
vention of nickel, the products obtained present much
superior qualities to thosc of iron and stecl treated by the
ordinary processes.

of stecl which have appeared of

o—

— el
Hauling Coal by Electricity.

Following close upon the experiments of the Delaware,
Lackawanna and Western Company, in Scranton, comes
news of the successful experiments that have been made
with electricity for hauling purposes by the Hillside
Coal and lron. Company. At the Eric colliery of this

category of metals, the new propertics of which ¢
a speanal class of altogrether pecubar anterest.  We have

p an ical haubing plart is in eperation. It
consists of a 60 horse-power Thomson-Hou ton genera.
tor,  The engine and dynamo room are in chiarge of the

here no longer alloys of a somewhat high price, capable,
on account of their nchness in nickel, or placing the
puse metal, but metals comparable to iron and stecl, and
n which the ntervention of cven a small proportion of
nickel mochifies the constitution of the metal without {in
low pe: fes) 1y g 1ts cost, and gives
to the iron and steel employed an improvement of quality
which is very remarkable.

The process consists in the simultancous employment
of manganese and aluminum with or without :x(})dmon of
carbon, under the form of charcoal, or metallic or ferro-
cyanides.  In the case of manganese, cither pure
manganese is used or oxides mixed with a reducer, or
ferro-manganese.  In_ like manncr for aluminum, cither
the pure aluminum is used or a mixture of iron and
aluninum.  The nickel itself is introduced cither in the
form of pure metal or in the form of malleabilized metal,

g and who operate the other mining
machinery.  The electuic locomotive 1s run by one mar
who 15 assisted by a boy in making upthe trunsand wen-
ing the h Ths 1 Tispl: 7 mules and
3drivers.  During a peniod of 132 aays «heaverage num-
ber of cars delivered at the shaft bottom by the locomo.
tive was 559, agamst 526 per day delivered by mule hauls
age, much time hewng consumed by waning at the bottom
of one shaft for emply cars.  Thus far at has shown that
it willancrease the daily output to 700 cars per day.  To
deliver 700 cars per day of ten hours, the tune of running
the focomotivess 5 hours and 30 nunutes, leaving 4 hours
and 30 minutes for contingencies.  The total distance rin
is 21,28 miles, and the locomotive is reversed 232 times.
Besides this hauling power the currengis used for lighting
purposes, so that in every department of the work there

i light. Al her the

and record the descriptions of the
rocks they ) 01 to interpret the ing of all
they pass through. In cases it is even worse than this,
and the history ot many a deep and expensive drill hole in
the State shows evidence of trickery and bad faith on the
part of l‘hc driller x‘())vanls those in whose service. he wag
y sucl

to be king. The g
work has thus brought disfavour tn many localitics upon
deep drilling as a public enterprise, many having acquired
the impression that oaly indefaite resulis of small practi-
cal value could be reached. This impression is wrong
and unfortunate, for such work can and should be prose”
cuted by every progressive community in the coal regions
which is anxious to determine the existence of coal beds
and js anxious to have them developed.  In view of \hese
facts the survey suggests a possible plan of co-operation
which, if adopted, woukl ensure a well conducted drill
hole, a reliable record and an official report on the same,
and would, at_the same time, secure for the State com-
rlclc results of the drilling in such condition that they can
he unhesitatatingly used and will be entircly comparahle.
To any pnvate individual or community desiting to have
a :I«f drill hole sunk the survey could arrarge to recom-
mend reliable men whom the the individual or community
can employ to do the work of drilling ; second, 1t coulil
supervise this work, and last, it could furnish an official
statement of the results of the drilling.  Inreturn for this
service it would be required that the s~.vey be allowed
full and free use of the results for 1k nenefit of the State.
Thatthiswould be in every wayaliberatoffer, cannot b ais-
puted. Inaddition to securing reliable results, theindividual
would, by this means, be put in posscssion ofa report, which
wouldbe, as it were, negotiable, Being ofan official nature,
froman impartial source, otherswill place faith in it andf will
invest moncy on its authority, for purposes of actual de-
velopment, where they would not do so were the repont
of a privale nature, emanating from an inferested source,
If such a plan of co-operation were g ily adopted, the
State would soon have accumulated an invaluable mass of

or crude metal more or less rich in micke, p

<ither from the treatment of nickel orc up to the point of
climination ot the iron, or from previous fusions of cast
iron, wrought iron or stcel with nickel.
With regard to the carrying out of the process, current
P as indicated the following method as the
most suitable for obtaining a good result, It s
preferable to take the pure nickel or mixed with iron at
the outset of the operation. The manganese, under
h form it is cmployed, mixed or not with the
chosen carbonizer, is added in one or two additions in the
<ourse of fusion, The quantity of aluminum neccssary is
prajected at the close of the operation in the bath of
metal or in the easting ladle,
With regard 1o fusing appa
which is ordinarily employed i
reverberatory furnaces, , Siemens i

tus use is made of that
n Mrov— erueib]

g

s 0

ial frem which it would be possible to outline, with

! p :ement over the
old, and they intend in the near future 10 eatend it to
their other works.

have found the new system a great

R

INSTEAD of the suggested one pound notes, Sir Henry
By proy an aluminium coin. He points ont
that the new metal may be slightly alloyed 5o as to harden
and increase its durability, and at the same time mise its
fusing point, and thus render the casting of it in plaster
moulds quite impassible, The speaific gravity of alum.
inium is 2+56, while that of silver is 10.47, so that an
aluminium coin of the exact size and thickness of a
common florin would weigh a minute fraction less than
a silver sixpence; hence, if taken from the pocket in the
f!a{k it would be instantly recogmised by its extreme

cupolas, &c. Expericnce has shown that in the quan.
titics of the intermediary agents the best results are

, with proportions of alumi: varying from
at n to alsout one-th dth, :m?o mane
gancse varying from  onc-thousandth to about two

b 203,

ig! and could never be mistaken for any comn
made of gold or silver, while the great weight of all lead
or pewler alloys, which are capable of being cast in
plaster moulds, could never e passed off as aluminum
coins, however their cxiernal surface might be coated or
coloured in imitation of that metal.,

a high dci:r:c of accusacy, the general limits of cach and
cvery coal bed in the State.  From this the prospeets of
finding coal at gy onc point conld be predicted, as wellas
its probable depth and thickness when found.  Surely the

of such a dition of exact knowledge is
worthy of our serious efforts,

———OP -~
The Copper Combine.—The latest _information at
hand cor g the new combination of the copper pro-
ducers, is 1o the effect that the agreement has been per-
fected 5 that all the Ameri panies have to
it, and that all that is now needed 1s to get certain foreign
properties in. The allotment of annual production as
finally decided upon is said to be as follows : Anaconda,
75,000,000 pounds; Calumct and Iecla, 60,000,000 ;
Quincy, 12,000,000 3 Parrott, 14,000,000, and the Clarh-
Bigelow properties—the Tamasack, Osceola, Kearsage,
Montana, Butte and Boston, and_others, 65,000,000,
ki £223,000,000. Thesefi

2! Fd Pr
a considerable increase over Jast year's total production.
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A Remarkable Entombment.

In Geikie’s . Geological Sketches at - Home and Abroad,
we have the following remarkable instance of an entomb-
ment in a mine in the year 1825. The story runs some-
what as tollows : ’ N

A creep (cave-in) came over the mine and scared the
men out, but a miner named Brown happening to leave
his jacket (a new one by-the-by) in his room, returned by
himself to fetchit. During the time he was gone, a
heavy fall occurred which shut him off from the only out-
let thete was left. It was 23 days before the rescuing
party reached the man, but he was still alive and able to
speak, and, after a few hours, to give some account of
his terrible experience, without a particle of food and
only mine water to drink. It seems that he never lost
consciousness or belief that he would be rescued, as he
could hear the workers approaching his place day by day.
But in the end, as he grew weaker, he had stumbled
across the road way and fallen in the position in which
he was found. On bringing him into daylight, a sight
never seen before, and never to be forgotten, presented
itself. The coal-mine fungus had spread over the poor
fellow’s body as it would have done over a rotting log.
His beard had grown bristly during his confinement, and
all through the hairs the white fungus had taken root.
On a friend pulling off the fungus threads, he pushed the
hand aside saying, ¢* Na, noo wad ye kittle (tickle) me ?”
A more ghastly figure than he was could hardly be
pictured. His face wore a strange sallow hue /7ke that of
a mummy. His flesh seemed entirely gone, nothing left
but the bones, under a thin covering of leather-like skin.
The doctor said he could distinctly feel the inner surface

of the backbone on putting his hand over the pit of the |

stomach, so completely wasted away was he. However,
the shock had been too much for him ; he only lived a few
days. This poor miner’s lower extremities were. not
human at all—for he was cloven-footed ; and this fact
was calculated to make the traditional and superstitious
Scottish miner not so sure whether this man, who might
be said to have risen from the dead, was not the ¢“ deil”
in disguise after all.

A tombstone bearing the following inscription marks
John Brown’s grave in the quiet churchyard of Dailly :

¢ In memory of
John Brown, collier,
Kilgrammie coal pit, by a portion of it having fallen in,
. Oct. 8th, 1833,
and was taken out alive,
and in full possession of all his mental faculties,
but in a very exhausted state,
Oct. 31st,
having been twenty-three days in utter seclusion
from the world, and without a particle of food.
He lived for three days after,
baving quietly expired on the evening of
Nov. 3rd,
aged 66 years.”
e O —
Funding the Natural Gas Debt. —The Board of
Natural Gas Trustees, of Toledo, O., in suggesting the
funding of the natural gas debt of that city, made the fol-
lowing statement : ‘“The immense drain upon the gas
fields for the last 4 years has seriously affected the gas
produced in the territory where most of the wells
belonging to the city are located, and the rock pressure of
the gas wells (which is the force by which the gas is
driven into the pipe line), has diminished from 370 to 120
pounds, thereby very seriously diminishing the quantity
which the pipe will carry, and we are now confronted
with a shortage of gas for the supply of people who rely
on us for a supply of that fuel, and without which there
will be failure, not only to supply the needs of our
people, but also of an income to increase the supply, and
at the same time pay the debt incurred by the city in
building the works. The trustees have territory com-
prising some 2,000 acres where the rock pressure is still
undiminished, and where a reasonable expectation may
be entertained of providing for the wants of the city, and
there is more that is offered, and can be purchased, if the
trustees were so situated financially as to obtain it.”

EBEN H. OLCOTT,

CONSULTING MINING ENGINEER.
18 BROADWAY, - - NEW YORK.

Cable Address: Kramolena.

Examinations Made
AND
Reports Rendered on Mines and Mineral
Properties,
Metallurgical Works and Processes.

Will act as permanent or special advising
engineer of mining companies.

Represents Mr. M. P. Boss, of San Fran-
cisco, and his system of continuous milling
for the amalgamation of gold and silver
ores.

Mining Laws Affirmed.—The Supreme Court of
West Virginia handed down its decision on March 22nd,
affirming the “constitutionality of the act recently passed
by the legislature, regarding certain additions to the
mining laws of that state. In accordance with the
decision rendered by the court, employers are forbidden
to issue serip or checks to employes, such scrip or checks
to be exchinged for goods at the _store of the esyployer.
The operators 4re likewise required to pay the miners
according to the weight of coal mined, but before it is
screéned. This presumably settles these points once for
all in the little Mountain State.

Another Mode of Making Briquettes.—The
conversion of coal dust into fuel has for a long time been
accomplished by various simple methods, differing
but slightly in their details ; but it has recently been pro-

J. LAINSON WILLS, M.E.

Member of the Institution of Mining and Metallurgy, Eng.
Fellow of the Chemical Society, London.
Member of the Mineralog}'cal liu?&)‘cie:ty of Great Britain and
rel

Member of the Amberican Institute of Mining Engineers.
Member of the Society of Chemical Industry.

Reports on Mines and Mineral Properties.

Advice on Chemical and Metallurgical
Processes.

206 ALBERT ST., OTTAWA.

Cable Address: “PHOSPHATES,” Ottawa.

JOHN STEWART,

MINING ENGINEER.
181 BAY STREET, OTTAWA, ONT.
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Reports - on - Mines - and - Mineral - Lands.

PP

The Sale or Purchase of Mines and
Mineral Lands Negotiated.

POSITION WANTED !

Certificated Colliery Manager: A

Scotch Civil and Mining Engineer,.
now in Canada, holding First-Class
Colliery Manager’s Certificate, and
with experience in the practical
working of coal and ironstone mines,
desires a position as Superintendent
at a Colliery. Also open to conduct
Surveys, make Plans and Report on
Mines and Mineral Claims. First-
Class References. Address:

Colliery Manager,
Canadian Mining Review,
Ottawa, Can.

BELL TELEPHONE CO.

OF CANAIDA.

ANDREW ROBERTSON, . .
C. ¥. SISE, - - - .
C. P. SCLATER, - - SECRETARY-TREASURER.

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

HEAD OFFICE, MONTREAL.

PRESIDENT.
- VICE-PRESIDENT.

This Company will sell its instruments at prices ranging
from $10 to $25 per set. These insiruments are under
the protection of the Company’s patents, and purchasers
are therefore entirely free from risk of litigation.

This Company. will arrange to connect places not hav-
ing telegraphic facilities with the nearest telegraph office.
or it will build private lines for firms or individuals, con-
necting their places of business or residence. It is also
prepared to manufacture all kinds of electrical apparatus.

Full particulars can be obtained at the Company’s
offices as above, or at St. John, N.B., Halifax, N.S.,
Winnipeg, Man., Victoria, B.C.

.

posed, instead of the usual plan of using pitch to
cement coal dust together ta form briquettes, to resort to
substances of a' glutinous or a farinaceous character, these
including those obtained from wheat, barley, rye or
other cereal or vegetables, 5 per cent. to 95 per cent. of
coal dust being found to constitute a suitable proportion.
The mixture may be kneaded by hand and sets in a short
time, so that moulding under pressure is not really essen-
tial, though moulding may bhe resorted to for securing
rapid manufacture. The product is said to burn with
less smoke than the ordinary briquettes, and it is claimed
that, in the matter of cost, the new article is the more
economical. Ashes, or refuse matter from coal fires,
with or without fresh ceal, may also be utilized.

Geological Supvey of Canada.
Annual Rep—(;r_t, 1888-89,

VOIL. IV.

With Accompanying Geological Maps,
Plans of Mine Workings, and other
Illustrations ; also a Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE.
PRICE, COMPLETE, TWO DOLLARS.

Part 4.—Summary Reports of Operations 1888 and
1889, by the Director. Price 10 cents.

ZFart B.—West Kootanie Districf, B.C., by Dr. G. M.
Dawson. Price 25 cents.

Part D.—The Yukon and Mackenzie Basins, with maps,
by R. G. McConnell. Price 25 cents.

Zart E.—Lake Agassiz in Manitoba, by Warren Upham.
Price 25 cents.

Part F.—The Sudbury Mining District, by Robert Bell,
B.A., Sc., LL.D.

lart A.—Mineral Resources, Quebec, by Dr. R. W. Ells.
Price 25 cents.

PLart N.—Surface Geology, New Brunswick, by R.
Chalmers. Price 30 cents.

ZLart R.—Chemical Contributions,py G. Christian Hoff-
mann. Price 25 cents.

PLart S (a).—Mining and Mineral Statistics, 1888, Ly
H. P. Brumell. Out of print.

Part & (b).—Mineral Siatistics and Mines, 1889, by
E. D. Ingall and H. P. Brumell Price 25 cents.

w l’art 7.—Annotated List of Minerals occurring in Can-
ada, by G. Christian Hoffmann. Price 25 cents.
Note.—These and all other Publications of the
Survey, if not out of print, may be purchased from
or ordered through

W. FosTER Browx & Co., Montreal.
Durie & Sox, Ottawa, Ont.
WirLLiamsox & Co., Toronto, Ont.
McGRreGor & KNi1GHT, Halifax, N.S.
I. A, McMiLLaN, St. John, N.B.

J. N. Higgex & Co., Victoria, B.C.

R. D. RicHARDSON, Winnipeg, Man.
Moir & MiLLs, Port Arthur, Ont.
THoMmrsox Bros., Calgary, Alta.
TuomrsoN Bros., Vancouver, B.C.

EDWARD STANFORD, 26 and 27 Cockspur Street,
Charing Cross, London.

SamrsoN, Low & Co., 188 Fleet Street, London.
F. A. BrocKHAUS, Leipzic.
B. WESTERMANN & Co., 838 Broadway, N.Y,
or on application to
DR. JOHN THORBURN,
Librarian,
Geological Survey, Ottawa

N.B.—Catalogue and Price List can be obtained from
any of the above,

NEW & ‘:5,?5‘;@{&‘”*;' :
: W.PETRIE»
MY 5RopN ﬁa__z@iﬁ ADAY
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THE CANADIAN MINING AND MECHANICAL REVIEW.

PROVINCE OF NOVA SCOTIA.
oases for Mines of Gold, Silver, Coal, Iron, Gapper, Lead, Tin

—AND—

PRECIOUS STONES.

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

\

s
f

GOLD AND SILVER.

Under the provisions of chap. 7, Revised Statutes of Mines and Minerals, Licenses I Licenses are issued to owners of quartz crushing mills who are required te
are issued for prospecting Gold and Silver for a term of six months, which can be ex- pay Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold

tended by renewal for another six months. Mines of  1d and Silver are laid off in valued at $19 an ounce, and in smelted gold valued at $18.00 an ounce.

areas of 150 by 250 feet, any number of which up to one hundred can be included in Applications for Licenses or Leases are receivable at the office of the Commis-
.one License, provided that the length of the block does not exceed twice its width. sioner of public Works and Mines each week day from 10 a.m. to 4 p.m., except
Up to ten areas the cost is 50 cts, per area, for every area in addition in same appli- Saturday, when the hours are from 10 to 1. Licenses are jssued in the order of -
cation 2§ cents. Cost of renewal one half the original fees. Leases of any number of application according to priority. If a person discovers Gold in any part of the
areas are granted for a.term of 21 years at $2-00 per area. These leasesarc fo:feitalde Province, he may stake out the boundaries of the areas he desires to obtain, and this
if not worked, but advantage can be taken of a recent Act by which on payment of 50 gives him one week and twenty-four hours for every 15 miles from Halifax in which to
cents annually for each area contained in the lease it becomes non-forfeitable if the make application at the Departiment for his ground.

1abor be not performed. ’ -

¢

MINES OTHER THAN GOLD AND SILVER.

Licenses to s -arch for eighteen months are issued, at a cost of thirty dollars, for The unusually generous conditions under which the Government of Nova Scotia
minerals other than Gold and Silver, out of which gne square mile can be selected for grants its minerals have introduced many outside capitalists, who have always statea
mining under lease, These leases are for four renewable terms of twenty years each. that the Mining laws of the Province were the best they had had experience of.

The cost for the first year is fifty dollars, and an annual rental of thirty dollars secures The royalties on the remaining minerals are : Copper, four cents on every unit ;
each'lease from liatility to forfeiture for non-working. Leac, two cents upon every unit ; Iron, five cents on every ton; Tin and Precious

All rentals aie refunded if afterwards the areas are worked and pay royalties. Stones ; five per cent. ; Coal, 7}4 cents on every ton sold.

All titles, transfers, etc., of minerals are registered by the Mines Department free of The Gold district of the Province extends along its entire Atlantic coast, and
charge, and provision is made for lessees and licensees whereby they can acquire varies in width from 10 to 40 miles, and embraces an area of over three thousand
promptly either by arrangement with the owner or by arbitration all land required for miles, and is traversed by good roads and accessible at all points by water. Coal is
their mining works. ) i ~ known in the Counties of Cumberland, Colchester, Pictou and Antigonish, and at

The Government as a security for the payment of royalties, makes the royalties numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are

first lien on the plant and fixtures of the mine. ) met at numerous points, and are being rapldly 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 Publi(cﬂ Works and Mines,

o D | - ,. HALIFAX, NOVA SCOTIA.

~ . . -



THE CANADIAN MINING AND MECHANICAL REVIEW,

COAL MINING MACHINERY

Our Coal Mining Machlnery has this summer been thor-
ou hly tested in several mines in Cape Breton, and has proved
ACTUAL THEST to be superlor to tha,t of all other makers.

SERGEANT'S COAL MINING MACHINE.

- For results of tests above referred to and further i;lfoi‘matioh
in mining, apply to manufacturers

THE INGERSOLL ROCK DRILL COMPANY

OEF CAN.ADA.
203 ST. JAMES STREET, MONTREAL




