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THE CANADIAN RAND DRILL COMPANY,

SHERBROOKE QUHE., O.A_N ADA.
I |

Organized Rock Working

to Produce and Machinery than has

now Produces ever been

Better Made in Canada.

. DUPLEX 14 x 22 STEAM AIR COMPRESSOR,
WITH POSITIVE MOTION AIR VALVES. The fourth

Machine of this size madc by us within the past year.

HAMILTON ngDERl }/{WILLER BROS. & TOMS, |  BALBACH
C e

MANUFACYURERS oOF
COMPANY

STEAM ROGK IJRILLS SMELTING & REFINING
Manufacture Mining, Blasting, Military i

and Sporting

- ll()lSTlN(u EN(;INES, COMPANY
GU N PO w D E: R” 2P Mining and Contractors’ Plant, EDWARD BALBACH, JR.. - PREST..
Dynamite, linalin, ' - 3y ete. ete. J. LANGELOTH, - - VICE-PREST.
AND THE NEW 110-120 ng' Strect, Montreal, Que. Nowark, New Jorsey.
ECLIPSE MINING POWDER. —— Smelters amd Roin m t
: - ) Smelters ( efiners of
—— INGERSOLL SERGEANT'S i R

Gold, Silver, Lead, and

D RI L L. Copper Ores,
' NGERSOLL Bullion and Argentiferous Copper

Matte Received on Consign-

POPtablB Hmst. ment or Purchase.
co._ﬁx L Smelting and Refining Works :

Electrolytic Copper Works :

~MNiring Machines, NEWARK, X. J.
Branch Offices and Magazines BUH.EBS &ﬂ &c.

&C &e. Buena Fo Sampling Works :
at all chief distributing

bointa In Ganaan"* |INGERSOLL ROCK DRILL CO., Montreal | = SAPINAS COMMULLA, |
BACON'S T REVERSIBLE AND FRICTION

Hoisting Englnes

For Mines, Inclines or Quarries, and every possible duty.
Double or Sing-le Drum

- Complete Hoisting and Mining Plants,

A SPERCOIALITY.

COPELAND & BACON, .

85 Liberty Street, New Yorkﬂ

JEN%}KES MACHINE CoO., |
e

1
: rbrooke, Qie., Manufacturers for the l)ominion of Canada.
';« ‘ Rﬂorencoo—c. H. Nicholls & Co., Capelton ; Bells Asbestos Co., Thetford Mines; American Asbestos Co., Black Lake ; United Asbestos Co., Black.] ’

Safety Fuse, Electric Blasting ‘ EULIPSE "

Apparatus, ete. DRILL.

P SERGEANT'S

to3 st. rrancois xavier streer,| PISTON INLET
MONTREAL. OOMPRESSDR

—_—

Domxmon Phosphate Co., Mountreal.
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HAMILTON AGRICULTURAL WORKS,
\ ‘L. D. Sawyer & Co.,

>, Hamilton,
Penberthy Infector Co.

- GENTLEMEN,—With reference to your letter of the 7th. We
have used your Injector, size &, 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. NorsworTny & Co.
Manufacturers of Boilers, Engines and Saw Mills.
St. Thomas, Ont.
Lenberthy Injector Co.

GENTS,—We have been using the Penberthy Injector for the past
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, o
C. NORSWORTHY & CO.
Essex CENTRE MaNuracTurinG Co., LiMITED,
Machine Shqp, Foundry, Slationar}', .
Portable an?Traction Engines,

Penberthy Injector Co.

GENTLEMEN,—Having tried several kinds of Injectors, we cheer-
fully recommend yours 1o be the best we know of, ’

ESSEX CENTRE MANUFACTURING CO.,

J. P. DukE.

DO NOT EXPERIMENT!

The Penberthy “Automatic Injector

HAS BEEN TRIED BY

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:

Tue WaTterous ExciNg Works Co., LiMITED,
Manufacturers and Exporters of Saw Mill Machinery,
ngines and Wood Working Machinery.
Brantford, Can.
Penberthy Irjector Co.
GenTs,—We sell iour Injector almost exclusively, altheugh we
keep nearly all other kinds in stock. It gives almost universal satis-
faction. Yours,

THE WATEROUS ENGINE WORKS CO.

A. R. WiLLIAMS,
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 ex¢raordinary service, and
they have given first-class satisfaction.

Yours truly,
A. R. WILLIAMS.
Jouxn Girnies & Co.,
Manufacturers Shipman and Acme Engines

. Carleton Place, Ont.
Penberthy Ingector 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. M’e hawe yet to find a customer who hasa
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., LIMITED.

Manufacturers of the Cornwall Engine and
Wide-Awake Separator.

Brampton.
Penberthy Injector Co.

GENTLEMEN,—We have used, we may say almost exclusively,
your PenLerthy 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” 7is the best
Automatic Injector we have cver used.

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

SELLING AGENTS : Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Tororito; I. Matheson

¥ Co., New Glasgow, N.S.; McKelvy &
Gra.y,’ Victoria, B.C. vy

irch, Kingston; Macdonald & Co., Halifax; McKeough & Trotter, Chatham ; Spratt &

- Friction Drum Portable Hoisting Engine.

PENBERTHY INJECTOR CO., MANUFACTURERS., WINDSOR, ONT.  acaress sotters to Detrots, micnigan.

Lidgerwood Mfg. Co.

96 LIBERTY STREET, NEW YORK.

) 34 & 36 W. Monroe St., Chicago ; 197 to 203 Congress St., Boston ; 99 First Ave.,

Pittsburgh ; 610 N. 4th St., St. Louis ; 5 & 7 N. 1st St., Portland, Oregon.

15 N. 7th Street,

Philadelphia.

Largest Manufacturers in the United States of Hoisting Machinery ot

Every Description for Mines, Tunnel Work, Contractors,

FOR MINING

and General Hoisting Purposes.

TFOISTING ENGINES

PURPOSES A SPECIALTY.

STYLES

S, 300
eNg.  and SIZES.

Send for ’
CATALOGUE.

Over 8,600 Engines in Use!

oublg

bylinder

~ Sales Agents: FRASER:& CHALMERS, Salt Lake City, Utah, and Helena, M&ptana.
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THE DOMINION WIRE ROPE CoO., LTD., MONTREAL

PMan afactuazre>s of ° Iu.JIGllI FPFATENT VWIRE ROFE.

“ Lang’s” Patent — “ Lang’s” Patent

FOR FOR

Transmission and Colliery se—— , Transmission and Colliery

Purposes. Purposes.

Also Ropes for Hoisting, Mining, Elevators, Ship’s Rigging and Guys. Send for Catalogue fo P.0. Box 1942.

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 ; "Feb. 10, 1887 Dec. 27, 1887.

It is the strongest and most portab]e boiler i use, and its high
economy in fuel makes it specially valuable. Tested evaporation, 10.25
bs. of water per 1b. of combustible from ordinary Nova Scotia Coal.

MANUFACTURERS OF

d THE ROBB-ARMSTRONC AUTOMATIC ENCINE,

Built on the American Interchangeable Svystem

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

MACDONALD & CO., LimTeD.

———MANUFACTURERS AND DEALERS IN——

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

Call or Write us for Prices.  HATIIFAX, N.S.

I MATHESDN < | Truro Roundry and Mackie (o

% @% ENG [ NEERS | Engineers and Founders,
}:? B AND |

Quanrz Gaus%"‘G BOILER MAKERS

n

OUR SPECIALTIES

ARR

bold Mining Maehinery

Of every kind, with latest Western
lmprovements.

ROTARY SAW MiLLs 4

InLuutStylu.

' ALSO MANUFACTURERS OF

BOILERS' AND ENGINES, /BN an

SHIP, MILL & GENERAL JIER
' CASTINGS.

D. McDONALD, S. R"TUPPER,
Supt. Seeys. and Treas.

THE BEST P ;:2- For
oLy MiNING MACHINERY{
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ELECTRIC BLASTING

VIOTOR HLBEOTRIO 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. 1 tested and warranted.  Single and double strength, with any length of wires.

“CEUELLI.-UF"” BLASTING DMMAOECXINE.

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

WVIXIOTOR BLASTING MAOECKINIE.

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

Manufactured only by JAMES MACBETH & Co'!

128 MAIDEN LANE, NEW YORK CITY.

JEFFREY GOAL MINING MAGHINES

SECTION OF QONVEYOR. OPERATED BY ELECTRICITY AND AIR POWER.

P UEFFREY CHAIN c'?f“;’:“m Coal Drills, Motor Cars, Etc, BEtc.
COAL SCREENS.

Manufaswrers of Coal Chutes, Tlpples,
Mines Examined and Estimates Made.
SEND FOR CATALOGUE.

THE JEFFREY MANFG. COMPANY

New York Branch, 15 Courtlandt St. GCOLUMBUS, OHI0. Chicago, Branch, 48 South Canal St.

Robb Engineering Company, Agents, Amherst, Nova Scotia.

MINING AND MILL MACHINERY."

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

"ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

. . - IN ALWAYS IN STOCK =

BRASS, IRON AND STEEL. FOR MINING FPUREPOSES.

"' THE MAJOR MANFG. CO.

23 & 25 COTE STREET, MONTREAI.
Send Specifications and get Quotations,

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.
SAVES YOU BUYING 4 $500.00 PUMP.

For the following uses:

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

Sond for Catalogno aud Pries lit - GARTH & C0., MONTREAL. &

CARRIER LAINE & CO.,
FOUNDERS MACHINISTS AND BOILER MAKERS

LEVIS, QUZ&RE.

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders’ Castmgs.
, Stoves, Stove Fittmgs Hollowwa.re, Flour and Saw Mill Machmery, Marine Engines and Boilers, ete., ete.-

WRITH FOR 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 3lso operate '

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

SOLE CANADIAN AGENTS:

Tue TORONTO GONSTRUGTION Anp EI.EBTRIGAL SUPPLY Go.

63 to 69 I'RONT ST. 'W'EST., TORONTO.

Electric Supplies of Every Description carried in Stock.

JOHN BERTRAM & SONS,

Canada Tool Works, . -

~ MANUFACTURERS OF

.80 and 40-inch Gap Lathes:

Locomotive and Car Maehmery, Speeial Maehmery—Prma List and Photographs on Appheatmn.

-

DUNDAS, ONT.

Machinists’ Tools and Wood-Working Machinery.

- Lathes,

Planers,
Drills,.

Machines,.
Punches,

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

~ Milling

' Saw Benches.
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E. LEONARD & SONS, London, Ontario.

LEONARD 5 ~ LEONARD
Ball Automatic and Com- = TANGYE and LEONARD
pound Engines ‘ Engines.
Standard Stationary
for Electrical Plants and s Steel Bollors oItk ene

Street Railway Service. ; >

Sheet on Bottom.

4 to 130 HORSE POWER
- HOISTING ENG]NES.

= STANDARD IIEATERS,

ACENCIES Allll STOGKS KEPT

STEAM P
MONTREAL AND ST. JOHN, N.B. UMPS,

INJECTORS, ETC.

8END 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 Fit bbons Patent Marine Boiler a Special also Water Heaters, Air R anks
Hoisting Pails, Flues, Smokestacks, and every description of Sheet and lgltavt: Steﬁ or ;rgwo:I: ::r:’de :; orﬁi:‘ ver, Weste Burnees, T

SECOND - HAND BOILERS

and a complete line of Steam Gauges, Water Gauges, Insp s, Inj
Inquiries and Orders promptly attended to.

, and other Fittings connantly on hand.

As easily applied to
- GEARING

.ﬁﬂlﬂﬂkﬂl VVHEGIS

AS TO

PULLEYS.
Works equally as well asa

DRIVEN OR DRIVER,

ARETHE ONLY SPLIT GRIP PULLEYS &Gurorr
COUPLINGS MADE. GIVE EVERY SATISFACTION AS
4 DIVERs OR DRIVEII llEYS Fuu.v GUARANTEED.

line. Send for par-

i ticulars of”
393" X 22° AGE,
Transmitting 200 H.P.
each, and
. 3-81" X 20" FACE,
Transmitting 230 H.P.
each.

CaNAaADA.

= BrRaNnTFORD., CANAT
ENGINES. SAW MILL AND BRICK MACHINERY OUR SPECIALTY.

SUBSCRIBED CAPITAL -

[t

FULL GOVERNMENT DEPOSIT.

SIR ALex.CampaELL.KCM 6. Pres.
(Lieus Govr. of Onbario)

Jonm L.BLaikie Eso Vlctﬂm.

ILER |NS EMMN
ana > COMPLINEERY

G C.ROBB. Chlef Engineer: AFRASER. Sooy.
Heap Orrice.2ToroNTO ST.

My
ConsyrTIv
TORONTO.
THE PREVENTION OF ACGIDENT AND ATTAINMENT OF ECONOMY IN TH USE OF STEAM OUR CHIER AIMS

- Agents at Montreal, J. W- GRI“ & IUNI. 1725 Notre Dam Street.
Agent at Ottawa, J. K. A:-l‘-m‘vgr. $ rie @ wlokl. x. AFont for Nova, scot .eotla., O. W. JONES, Nalifax.
ru -~
O. . GRANBERQG, Inspector, Montreal. W. J. eou.ti'rou, In-poctor. 8t. John, N.B.

¢ ENGINEERS

A success all along th:

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 ngdom, France, Germany,
Austria, Hungary, Italy, Belgium, Switzerland, Port-
ugal, Sweden, l%orway, Denmark, the Netherlands,
India, Japan, the Australian Colomes, and other
Countries and British Colonies generally.

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

If not exceeding $4 . .....000unn veeeei2C
Over $4, not exceedmg $lo ........... 5¢.
S0, M 20....l. 10c.
20, bl 40. vessee..20C
“ g0, « W 6ol 300.
“ 6o, “ 80 .......... 100,
« , “  100.......... oc.
On Money Orders payable abroad the commission is s

If not exceeding $10................ 10¢.
Over $10 not exceeding $20.......... 20¢.
“ 20 o k{ JO 30c¢.

({3 ({3 ‘“
“ 0w e sl

For further information see OFFICIAL PosTAL GUIDR,
Post Office Department, Ottawa.
1st November 1889

| NORTH-WEST MOUNTED POLICE

REORUITS.

PPLICANTS must be between the ages ol
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 3§ inches, and the
maximum weight 175 pounds.

The term of engagement is five years.

The rates of pay are as follows : —
Stafi-Sergeants.... ....... $l .00 to $1.50 per day.

Other Non-Com. Officers .. 8gc.to 1.00 do
Servlce Good con-
- pay. duct pay. Total.
Ist year’s scrvice..  50C. ~——  5oc. per day.
2nd do 50¢. ¢ 55C. do
3rd do 50c. 10c. 6oc. do
4th do 50c. 15¢. 65¢c. do
5th do 50c. 20c. 7oc. 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

RAXLYW A Y,
The shortest passenger route between

OTTAWA and MONTREAL

and all points east and south.

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

Ottawa, Boston and New York

And all New England and New York points.

Baggage checked to all points and passed by Customs
in transit.
For Tickets, Time Tables and information apply to
nearest agent or to S. EBBS, City Passenger Agent,
24 Sparks St., OTTAWA.
GEO. H. PHILLIPS Gen. Agent,
VALLEYFIELD.
J. W. DAWSEY, -
136 St. Jumes St., MONTREAL
Or at 260 Washington St., Boston, and
317 Broadway, New York.

E. J. CHAMBERLIN, G J. SMITH,
G 1 M. General Passenger Agent.
ener ar:fgﬁeu, Ottawa. *
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M. c BULLOCK MANFG. CO. _.

00:'. Canal and Washington Streets, Chicago, U.S.A.

Lane’s Patent - Bullock's Diamond Rock Boring Drills
- Band Friction HUISTS rom g
FOR AN SERVIOR o PROSPECTING AND DEVELOPING
ECONOMICAL,  MINERAL LANDS.
Holes bored at any angle, and solid cores
SAFE, (or specimens) removed from all
, AND strata penetrated.
- . RELIABLE. | Haod and Horse Power Drills for
Band Priction Holst, in localities inaccessible to
WIRE ROPE HAULAGE OF CARS. EXPLORING HOISTS. bomer Dl S"“‘l‘ ';“a‘:‘a red for borine
ower s (15 styles - ; { .
Corliss and Side Valve Engines, flodia suﬁfascetgr %) ac rglr’oun d°:° ring e : .
GENERAL MINING MACHINERY. depths varying from “Beavo" Hasd Fomer Drtl,
&¥ SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES. 100 TO 8,000 FEET. Capacity . 400 feet, 1 3-4%, hole 12-16"

ates Rock and Ore Breaker.

CAPACITY IN TONS OF 2,000 POUNDS.

Size 0— 2 to 4 tons per hour. ‘ Size 4— 15 to 3otonsperhour
“ J—4to 8 ¢ [ “« 5— 25 to 40 «
“ 2 6tora * ] ' [T 6—3oto 60 ¢ “«
. 3—10 to 20 ¢ “ “ 7— 40 to i Xy «“«
“" 8_Iw to xw (1] "
Passing 2% én. ring, acoording to character and hardness of material,
GREAT SAVING IN POWER. * ADJUSTABLE TO ANY DEGREE OF FINENESS.
The princi a":gle involved in this Breaker is acknowledged to be the greatest success ever introduced into Stone
inery. The Gates Breaker has made more raxlroad and road metal than all other kinds of

Breakers combined.
Universally Adopted by Mining Companies. Many Hundreds used by Rallway Companies.

& Will furnish a thousand referemces Jrom Contractors, Street Superintendents, Mme:, Cement Manufadunr:, elc., etc, WA

—— ALSO MANUFACTURED BY

'W'ATERO‘U'S ENGINE WOREKS OO (Limited.)
Address, for CATALOGUE,

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

TOOLS, MACHINERY & MINING SUPPLIES.

L s 8 B
g | 3 & S = g | =1 & | 3
O 3 ey G RS 3 S
S5 | @ A B | i 5 5 | S
RICHEH ILEWIS & SOIN, L.obD.
O S KING STARET pacy ANTS - - - -  TORONTO.

DIAMOND ROCK DRILLS.

For prospecting Mineral Veins and Deposits, Boring Vertically, Horizontally or at any angle, to any desired depth, taking out

a Cylindrical Secuonn%r Core the entire d)stanoo,showmgeuct chn.mcte'r. and giving a perfect section of the strata penetrated. Also for
Boring Artesian Wells perfectly straight, round and true.

Machines for Channelling, Gaddmg. and dl kinds of Quarry Work, Shaft Sinking, Tunnelling, Mining, Railroad, and all

classes of Rock-Boring.

™ “DIAMOND DRILL” wetsuiei .. CENTENNIAL EXHIBITION

For Orlglnality of Method ; Stmplipity in its Construction ; Convenience in its application ; Value '
of Results Obtained ; Choa.pness and Rema.rkable Speed.”

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

THE JENCKES MACHINE CO.,
SHERBROOKE, P.Q., CAN.,. -
Salo Repesssataives and Mannfaoturers in OANADA for THE AMERICAN DIAMOND ROCK BORING CO., !S CORTLAKD ST., N!WYORK

SEND FOR CATALOGUES AND PRICE LIST.

-
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Synopsis of “ The General Mining Act,”
Chapter 16, 84th Victoria.

——LEASES FOR MINES OF——
GOLD, SILVER, COAL,
IRON, COPPER, LEAD,
TIN and PRECIOUS STONES.

GOLD AND SILVER,

PROSPECTING LICENSES ulp to 100 areas, (each 150 feet
by 250 feet), issued at 50 cts. an area up to 10 areas, and
23 ets. 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 3Silver, 234 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% 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 oly $20.

Second Rights to Search can be given over same
g?gmd, 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
years, 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 Ibs.

Copper, 4 cts. on every I per cent. ina ton of 2,352 1bs.

Lead, 2 cts. on every 1 per cent. in a ton of 2,240 lbs,

Iron, § cts. per ton of 2,240 lbs.

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.

L. J. TWEEDIE,
Surveyor General.

E. J. RAINBOTH & CO,
LAND - SURVEYORS,

CIVIL AND MINING ENCINEERS,
o=

Reports, Surveys (surface and under; d), and maps
executed of Mines and Mineul% P

—OFFICHS  —
48 Sparks Street, - Scottish Ontario Chambers.
OTTAWA, ONT.

o &
> O
&5‘ be"’ e";
Fv &

ORDER INOW

1 exclusive rights and patents controlling this business in Canada.

HAssayers Supplies,
CHEMICALS AND CHEMICAL APPARATUS.
Best Goods, Low Priow, Prompt Siipment, Oarefal Packing.

RICEARDS & COMPANY,
41 Bareclay Street, New York,

Agenu for BEcKERS SONS’ Balances and Weights of Pre-
cision, of Rotterdam, Hollmd.

Mergan Crucible Co., <S>

BATTERSEA, ENGLAND,
Manufacturers of

Crucibles, Furnaces, Muffles,
AND SCORIFIERS
Of Superior Quality.
LEONARD RICHARDS, Agent,
41 Bareclay St., New York.

The Colliery Engineer School of Mines,

A SYSTEM OF

INSTRUGTION & GORRESPONDENGE

ARITHMETIC, ALGEBRAIC SIGNS, VENTILATION,
=" MECHANICS, MINE SURVEYING

AND THE

COMPLETE THEORY OF COAL & METAL MINING

ALSO IN

MECHANICAL DRAWING.

Puplls 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 8cholarships and Pamphlet containing full
particulars, address THE COLLIERY ENGINEER CO.,

Exchange, Scranton, Pa.
} f ¢ The Colli Engineer,” [by reading of
w:iz.hsl:\ﬁ%l:ede:%ig mgnem h:veoquirllxrﬁedgtihemsel[ves to bec%me

Your Copy of

THEGANADIAN MINING MANUAL

AIND

COMPANIES DIRECTORY.
1802

’

ADDRESS: . :

THE PUBLISHER,

VICTORIA CHAMBERS,
OTTAWA.

(s> "3)

Superintendentsand Foremen,] and a catalogue of Bookson Mining

for sale are also sent free on application.

Chemieal and Assay Appapats.

AGENTS FOR THE DOMINION FOR THE

MORCAN CRUCIBLE COMPANY, BATTERSEA, ENGLAND,

AND FOR THER

A xnaly oo

ooy acnl . Balances # Weights of Beckers Sons, Rotterdam.

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

& An [llustrated Priced Catalogue on Application.®

LYMAN, SONS & CO.

380, 382, 384 and 386 St. Paul Street, MONTREAT.
CANADIAN MINERAL WOOL 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 acqufred
The principal public and private
buildings, steaboats and factories have their pipes and boilers now covered with mireral 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.,
" 122 Bay Street, Toronto
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LEDOUX & COMPANY,

‘9 Olff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

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

B ial issi f the Secretary of th
Tresuty of the United States, cars of ore o |b
Cogper matte passing through in bond can be opened
and sampled at our works.

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

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

e &

STAMPS'!

PRITCHARD & ANDREWS,
173 & 175 SPARKS STREET.

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

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

RUBBER STAMPS FOR OFFICE WORK.

Dynamo Electric Machines
AND LAMPS.
THE .

BALL ELECTRIC LICHT Ce,

MANUFASTHRES S  OF

ARATUS

70 PEARL STREET

TORONTO
ONT.

AROC AND INCANDESCENT

FOR MINING PURFOSES.

Diamonds, Jewellery, Watches & Silverware

—_———

ROSENTHAL'S

Goldsmith’s Hall, 87 Sparks St.,
OTT A W.A.

COVERINGS,

Absolutely Fire Proof.
Light and Easy to Apply.

Indestructible by heat; will sive
from 10 to 4o per cent. in fuel, and ‘give
dry steam at long distances.

. W. JOHNS MANUFACTURING COMPANY,

Sole Manufacturers of H. W. Johns’ Asbestos Roofing, Sheathing, Building Felt, Asbestos,
» Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

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

Established 1858. 87 MAIDEN LANE. NEW YORK.

Jersey City, Chicago, Philadelphia, Boston, Atlanta, London

BOILER AND PIPE

Seimans-Martin for Trans-
mission of Powei1, Ele-
vators, Hoists, &c.

Crucible Cast Steel Rop.es o
for Hoisting, Inclines, - R
Mining, &c.

Galvanized Rbpés for Derrick Stays, Ships’ Rigging, &e.
WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co, L™

HAMILTON, CANADA.

BUTTERFIELD & CO..

ROOK. ISLAND, ¥F.Q.
MANUFACTURERS OF

BLACKSMITHS' STOGKS AND DIES.

Reece’s New Screw Plates and Taps for Black-
smiths’, Machinists’ and Steamfitters’ use, Young’s
Axle Cutter, and other labor-saving tools. Send
for new illustrated catalogue. .

¥

AMERON STEAMPUMP

DI P ( ;
SV%\&E@E comb CQ]?U/ = M

ADAPTED
FOR ALL

| PURPOSES. P
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;l ROPE TRANSMISSION OF POWER.

We have numerous Drives running in Canada on
this principle. Transmitting 2§ to 200 H.P. at dis-
C tances 50 to 1,500 feet centres.

WRITE FOR ESTIMATES.

‘SAITINd LI1dS

=7 10,000 WOOD SPLIT PULLEYS ALWAYS IN STOCK.

ODGE WOOD SPLIT PULLEY CO.,

TORONTO, CANADA_

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

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

DIAMOND PROSPECTING CO.,

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

o - AGHNTS FOR Capacity—2.000 ft. d
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Channeling Machines, Rock Drills, Hoists and pacity—3, epth.
Removes 1. inches solid core. other Quarrying Machin Removes 1} inches solid core.

achinery.
Hoisting and Hanlin% Engines, Cages, T? les, and other Coal Mining Machinery.
Contractors for Prospecting Min Lands with the Diamond Drill.

THE NAROD PULVERIZER. Wilington N.C, Sep., 21t., 1891

Amedcan Ore Machinery Co.,

THE NAROD GRANULATOR. . No. 1 Broadway, New York.

Gentlemen,—In answer to your favor of

recent date, I would say that after over
The Pulverizer produces from 20 to 150 mesh fineness, | eiGhT MONTHS' experience with _the
The Granulator from size of a wheat berry to 20 mesh. | ‘ Narod Mill” under varying conditions, I

Fineness determined by size mesh of screen used in mill, | bave never regretted the puschase of the
Both mills take from Rock Breakers and deliver a finished | o b and mos cconomical Phosphate
product. Grinder on the market. The Mill does
S H ey 1] . t ve it, runs

No Tailings, No Re-grinding, No Slime. Capac- |smoon witout hexing, snd s nvex

. 2

ity Hard Quartz 22 8. Phosphates, Cements, &o.,  iic s to the kind of Fhosphate ground,
3 aaé tons ‘Per hour_ Only 15 to 20 H_ P. To- but I have not known it to do less than 3%

tons per hour, and under favorable con-

q_ui:‘ed.. we].g‘ht Of each m 5,600 Pounds. ditions the Mill grinds 4 tons per hour and

will continue indefinitely.

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

AMERIGAN ORE MAGHINERY GUMPANY material do not hother it, as is the case
’ with most other Mills, and this I consider

No. 1 Broadway, New York, U.S8.A. | one of its strongest points. I THINK $100

=9 MORE THAN COVER THE REPAIRS
ZR. T. ROUTH, Canada Sales Agent, WOULD Mok
Corn Exchange, Montreal. Yours truly, C. E. BoRDEN,

Supt. Navassa Guana Co.

Duncan S. MaclIntyre, Hardware and Metal Broker,

RAILWAY, QUARRYMEN’S AND CONTRACTORS” SUPPLIES,
' 154 8T. JAMES STREET, MONTREAL.
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John E. Hardman, S.B.

. MINING ENGINEER,
Oldhaxx, Nowva Scotia.

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

il sttt O A, T T

T0 USERS OF THE DIAMOND DRILL.

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

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

MoRae & Co.,
OTTAWA. L
'él""“‘l"“""l"’"“'l""“ﬁ""’"‘l"' IR g

MIDVALE STEEL CO,

Philadelphin.

STEEL CASTINGS.

Orders invited for Steeli Castings from 100 lbs.
to 45 tons each, to specifications of
the highest class.

J. & H. TAYLOR,

751 CRAIG STREET, - MONTREAL.

J. T. DONALD, M.A.

Analytical Chemist and Aassayer.
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.

""“m"‘“‘l“““lll“““lp""“l"“““lll"' e

.ullbnmﬂhmnllmml‘hmulllm-ulhu.mﬂln.m

&7 Specialty— Phosphate Lands. &%

T. D. LEDYARD,

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

Specinlties:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS.

ASBESTOS.

THE AMERICAN METAL C0., 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.
Advanees Made on Consignments.

Balbach Smelting and Refining Co. Newark, N.J
AGENTS FOR Henry R. Merton & Co, London,
Williams, Foster & Co., Ltd., Swansea.
. Metallgesellschaft, Frankfort-on-Main

E. E. BURLINCAME’S

ASSIY nFFlﬂE " ABORAT
* LABORATORY
Established in Colorado, 1866. Samples by mall or
express will receive prompt and careful attention.

Gold & Silver Bullion Beotnesh Melged anids
Address, 1736 & 1738 Lawreace 8., Deaver, Colo.

HARRIS & CAMPBELL,

—_——

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

FURNITUREL

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

Corner Queen & O’Conneor Sts.,
OT AW A

0. M. HARRIS,

Shipping Agent, General Broker.
Phosphate, Asbestos, Mica, Soapstone,

Plumbago, Pyrites, &Lc.
Miners’ and Contractors’ Supplies.

209-211 Commissioners Street, MONTREAL.

MICHIGAN MINING SCHOOL.

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

The Montreal Car Wheel Company,

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

Momntxreanl.

MANUFACTURERS OF

CHARCOAL IRON CHILLED RAILROAD WHEELS.

FIELD & MacNUTT,

(M. A.T. M E.)
J. E. FieLp, Ph.B. (Yale). C. H. MAacNuTT, 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, Ont.

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

30 St. Francois Xavier Street,
MONTREAI., OCAXN.

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

A. B. McColl. C. W. Jessop:.

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

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.

Toronte Agency :—24 TORONTO CHAMBERS, Torento Street.

SPECIALISTS v MICA,

MINERS AGEINTS,

RICHARD BAKER SON &.GO0.

6 & 7 CROSS LANE, LONDON, ENG.

ROBIN & SADLER

LR L FAT TUT

beallic ﬁz@

\SEECIALTIES ]
E » st B

ATERP
MONTREAL
1BIE %2520 NCTREDAME <7120 EAY =T,

G. MICKLE,

Consulting Mining Engineer
and Assayer.

10 QU EENS PARK,
TORONTO.

W. de L. BENEDICT, EM,,
Mem. Am. Inst. Min. Eng.
Mining Engineer. and Metallurgist,
REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.

32 LIBERTY STREET,
Neoww Tox-Ix.

JAMES HOPE & €O,

Booksolleoxs,

STATIONERS, BOOKBINDERS AND PRINTERS,

OTEA. YW A

McPHERSON, CLARK & JARYVIS,
Barristers, Solicitors, Etc.
27 WBLLIGNTON STRHET E.,
TORONTO, CAN.

Registered Cable Address,
¢¢ Clapher, Toronto.”

TELEPHONE 1834,

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

Mining business will i

ial atiention.

ORFORD COPPER CO,,
Copper Smelters

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

—SEBELL—
INGOT AND CAKE COFPPER.
President, ROBERT M. THOMPSON,

Treasurer, G. A. LAND.

Office 37 %o 30 Wall 8treet New York.
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If you want

BAGS

FOR PACKING

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

Every Quality and size Iin stock.
Specially strong sewing for heavy materials.
Lowest prices compatible with gooe work.

We now supp_ly most of the Mining Companies, and those

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

THE CANADA JUTE COMPANTY (Ltd)

17, 19 & 21 8T. MARTIN STREET,

MONTREAL

Established 1882.

|3 BEATTY & SONS,

WELLAND, ONT.

HOISTING
ENGINES.

ENGINES

FOR

AND

.
=== Inclines.
Horse-Power Hoisters,
Stone Dorrick Iron,
Centrifugal Pumps,

DREDGES,  DERRICKS,
STEAM SHOVELS,
And other Contractors’ Plant. !

ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUFACTURED BY

THE GUTTA PERCHA AND RUBBER MFC.

CO. OF TORONTO.

OFFICE 43 YONGE ST TORONTO. FACTORIES AT PARKDALE..

Steam & Air Hose, Rubber Bumpers and Springs. Fire Hose. Pulley Covering. Rubber Clothing & Boor%

DUPLEX PUMP.

OUR PUMPS

DupleX dteam Pumps.

FOR ALL DUTIES

dingle Steam Pumps.

The Northey Mfg. Company, Litd., Toronto, Ont.

Are up to date.
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CONDICTEDBY = « -« <« « T A.BHELL,

THE OFFICIAL QRGAN
—or—
THE GOLO MINER'S ASSOCIATION OF NOVA SCOTUA,
JHE UNITED MINING_SOCIETY OF NOYA SCOTIA,
THE ASBESTOS CLUS. QUEBEC,
THE GENERAL MUNING ASSOCIATION OF QUEBEC.

HE following Resolutions of Council indicate beyond
a peradventure the status of Tir REVIEW as the
cxponent of the Canadian Mineral Industrics :—
The Gold Miners' As:oclltlou of Nova Scotia.

“At the annual meeting of the bohl Minens' Avsociation of Nova
Scotia, held at Halfax on 6th March, 4 ng Cavapian Mivta
Revigw was adopted the official otxan of this Aociation.

5 C. Wit ‘resident.
G. ). mnm.m\ S«rtlaor.

‘Thbe United Mialng Soclety of Nova Scotia.

“*Moved bv Me, R, G, Leckie, secondad by Mr. C. A, Dimock,
That the lhxnlu of the Society be tendered to \lr BT A Beltfor
hiskind offer placing the columne of Tug !tmmw ar hedisporal of
the Society, and that I'r CuAmA\ M
appomled the offiaal organ of the S

| Poovy, I'resident,

(Signed), S
H. M. WaLow, Secretary,

o ¥irw s hereby

‘The A;be:tos Club, (Quebec.)

“Recwobed:  That Tux C.uwlm MininG Revigw e, by
authority of the Member« and Counail, hereby appointed the ofticial
organ of the Asbestos Cluby™

(Signed), 1. A. Brows, President.
N M. EvVaNs, Secretary.

The General Muog Associauon of the Province of Qu.bec.

At a mecung of Lounal helz.l 2t Monzreal on !-ndx), oxh May,
1891, it was moved by Captain Adame, seconded by Mr. K. o
Hopper, and resoted . Lhag Inn CanAian Masisw Rmmv« be
the official wrzan of the Association.

for the old rate.  The provisions of the Act re-
lating to procedure in the Commussioner’s Court,
and tu appeals from lus deaision, and the legal
machinery generally was simplified.

In the case of nuncrals, other than of gold and
silver, an important change has lbeen made.
Formerly a lease of one square nule was granted
for mining any of the following minerals : coal,
wron, copper, lead, tin ores, etc. At present
the coal arca or iron leases remain one square
mile in extent. A lease for nuning copper or
lead cannot exceed onc-half a square mule in
extent ; and.ane for tn or precious stones can-
not exceed one-quatcer of a square mile in ex-
tent. It may be mentioned Lere that the term
of gold leases has been increased from twenty to
forty years, so that the regularity of royalt. and
the duration of term in gold mining ai. well
sccured for a number of years to come.

The Act as amended had beea in preparation
for some time, and it is to be hoped that it will
remain unchanged for a few years, especially as
the coal and gold industries have endorsed it,
excepting, of course in the matter of increased

coal royalty.
@

EN PASSANT.

In view of the meetings of the General Min-
ing .\ssociation of Quebec at Thetford and
Black Lake on 14th, and the Mining Society
of Nova Scotia at Halifax on 17th inst., the
ber of the REVIEW has been issued

(Migned), \.y.-x..u Tavank, President.
LT A Bre, Seeratary.”
- - = | June
OPFFICES:
Victoria Ghambers, 140 Wellington Street,
OTIILATR A
Vol XL No. 6.

JUNE, 189z,

Mining Legislation in Nova Scotia.

Last year the Government amended the Mines
Regulation Act in a very vigorous fashion, and
have had the satisfaction of seeing the English
Parliament since following its lead in several
important changes in the English Act. During
the present session of the Legislature the Mines
Regulation Act was left untouched, and the
Mines and Minerals Act was taken in hand. It
was consolidated and amended in anticipation
of the regular consold:tion taking place in a
year or two.

The amendments were principally for the pur-
pose of making the Act clearer, or for facilitating
the working of its provisions. ‘I'he most im-
portant changes were as follows :—

Fornierly the lines of gold leases and licenses
were parallel to and at right angles to the general
course of the strata.  To prevent confusion in
new ground these lines will run due north and
south. Provision has also been made for ad-
justing disputes over surveyed lines.

Prospecting licenses were formerly fora period
of six months and renewable for six months
more; the cost of the first period being 50
cents, of the second 25 cents, per area.  After
much calculation it was considered that 50 cents
an area for the uwelve months wasan cqunalent

somewhat carlier this month. Early in July we
will publish verbatins repurts of the proceedings
at each of these ,meetings, in a double number.

From thesixteenth annual report of Inspectors
of Explosives for Great Britain, we learn that
during 1891 tvelve varicties were added
to the authorized list of explosives. Amonyg
the different cxplosives noticed in the report,
two samples of gun-cotton may be mentioned.
One had been in a river for sixteen years, the
other underground for nearly twenty years.
Neither had suffered in any way. During the
year several new varicties of smokeless powder
were introduced.  The condition of all the sa.m.
ples examined (except one) was satisfactory.
There was but one death caused from accident
by fire or explosion in manufacture during the
year, giving an average in ten years of scven.
Altogether, in those processes alone to which
the act li namely, f

i

I
and transport—there were sixty-two accidents,
causing five deaths and injuring twenty-nine
persons.  These figures show a most satisfactory
contrast with those given before the Act came
into operation, In the use of explosives to3
accidents are reported, causing the death of
thirty-nine persons, and injury to 1or.

A subject of interest to Canadians was the
discussion at a public meeting held in Dublin
the other day to consider the development of
the peat fuel resources of Ireland. It is esti-
mated that there are 2,500,000 acres out of
20,000,000 acres under bog in thac co atry.

The peat i some distric:s was light and porous, | inc.ant.

this applics to the turf that lay near the surface.
Where the turf was more than three or four feet
deep it ultimately passed into a condition which
nearly approached coul ; the vegetable fibre was
broken up and a highly carbonaccous and com-
pact mass was the result. ‘There was little
difference between itand coal in specific gravity.
Many years ago the town of Mullingar was
lighted with gas made from peat. An experi-
ment made with peat fuelin a locomotive on the:
Northern Counties Railway had shown that in
strength it compared favorably with coal.  Some
authorities held that condensed peat made better
gas than some kinds of coal, but it was thought
that in this instance it could be used to better
advantage when in conjunction with an inferior
coal. The outcon:: of the meeting was a reso-
lution : “That the utiliza’on of the peat bogs
of Ircland in all the various branches of industry
they furnish is a subject well worthy of the at-
tention of the capitalist, the land owner and the
occuqier,” Canada has an immense area of
these same peat bogs, and it is interesting to
note that an endeavor i now being made to
manufacture the product into a compressed fuel
suitable for steam and other purposes. It has
been successfully utilized in Bremen, North
Germany.  There is no reason, judging by
results obtained frum recent experiments in
Montreal and Toronto, why it should not be
profitably turned to account in this country.
The question of the utilization of the peat beds
of Canada is one which has been receiving con-
siderable attention of late, and several patents
for 1> manufacture oo fuel for steam purpuses
have been acquired by Montreal and Toronto
people.

Meetings for June:—

GENERAL MINING ASSOCIATION oF QUEREC, at
Thetford and Black Lake, Que., Tuesday,
Juie 14th.

THe MINING SociETY OF Nova Sco11a, at Hali-
fax, on Friday, June 1jth.

Members of these Associations will do well to
be present and make a point of taking part in
the proceedings.

‘The programme of the Thetford meeting em-
braces an interesting excursion to the ashestos
mines. The papers to be read include: Zike
Labor Question in fts Relation fo Caradian
Mining, by J. Burley Smith, M.E, Glen
Almond, Que.; Zhe Present Status of the Can-
adian Asbestos Industry, by 1.. A. Klein, M.E.,
Black Lake, Que. ; Recent Practice in Economical
Air-Compressors, by F. A. Halsey, M.E., Sher-
brooke, Que. A cold lunch will be scrved at
Thetford mines at halfpast twelve, noon.  After
the meeting, which takes place in tire Asbestos
Club House, Black Lake, members and their
friends will be entertained to.a dinner given in
their honor by the local mine owners. Train
leaves Sherbrooke Tuesday morning at ecight
o'clock.

The Mining Society of Nova Scotia will hold
forenoon and afternoon sessions on Friday, 17th
Papers will be sulmitted by H. S.
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Poole, John E. Hardman, ]. Geo, Rutherford, l

J. 8. McLennan, E, Gilpin, jr, and others. A
programme of entertainment is being arranged
for the evening.

According to the memorandum newly drawn
up by British I'rade Association, the production
of coal i~ far from being so lucrative an occupa-
tion as some of the British miners appear to
think. The latest available statistics (which
might well be supplemented by othersof a mere
recent date) show that during the ten years from
1877 the gross amount of mining profits in
England and Wales assessed to income tax fell
from £12,719,000 0 £6,451,000, or rather
more than halt.  Now, assuming the capital em
barked in the coal trade at the latter date to be
a hundred millions sterling, nearly as much more
would be required to capitalize the other mining

industries of the country, including ironstone,
limestone, lead, copper, tin, ete. This would give
us a total capital of some two hundred millions,
apon which the six and a-half millions above
mentioned would represent a profit of only 3
per cent  That this estimate is not too low is
shown by various facts ; among others, that in
1873 the evidence given by several witnesses
before the Coal Committee went to show that
the average profits of the coal trade over a peniod
of years had not exceeded 214 or 3 per cent.

‘The prolonged howl for an export duty on
nickeland other minerals made by the Canadian
Manufacturer is universally condemned by the
mining interests of this country, and fully ments
the following timely rebuke of the Jron Trade
Rezvieiv 1~

The capital of citzens of the Usited States has de.
veloped Canadian nichet and copper deponits, in large
part built railzoads which employed Canadian labor and
required lazgge outlays for matenals. The manes have
furnished employment to a large number of men: the
transportation of their output has heen of vast benefit 1o
Canadsan rarhroads. Yet sn spite of the fact that he:
nickel industey has been initiated. developed and en-
coutaged by eapital from this side of the border, and the
demand for the product created by the United States,
with all the benctits te Canada that have flowed from this
consunmation ~in the face of all these facts, thereis a
movement i Canada to put an export duty on mekel,
Asureadly there is need for a wide publication in the land
of the Canucks of an ancient fable about the fowl and
the golden egg. with 3 moral alout the people who didn’t
know prosperity when they saw at,

-\ French firm is experimenting with a new
alloy for armour plates, projectiles, and guns,
viz., a steel containing one per cent, of chromium,
2 per cent. of nickel, and not more than o.4 per
<cent. of carbon.  The steel is first mehted in an
open hearth, and in the ordinary way. When
the silicon and manganese in the metat have at-
tained their proper proportions, the nickel and
chromium are added successively in the form of
ferro-nickels and ferro-chromes, or in the shape
of double ferro-chrome and nickel.

Englich papers record a notabie instance of
calm courage on the part of a mmer naned
Sidlow when ue the face of eatreme danger.
Sidlow an¢ Bis Gy amun were pit sinkers, and
were engaged in Llasting operations at a depth
of 1,200 fict.  Four charges were rammed, and
a tape duse, which would be long enough m
burning o give them tine 1o get away, was

the signal, but to their dismay the bell was silent
and the hoppet did not move.  Sidlow instantly
jumped out and tried to extinguish the smoul-
dering fuze, but it had burnt too far into the
hole for him to stop ignition. Sidlow did his
utmost to reassure his companion, and both got
into the hoppet again and crouched down.
Immediately came the “shot,” bringing down
shattered fragments of stone and earth, which
nearly buried the cage and enveloped the unfor-
tunate miners in suffocating smoke.  Poor
Mullaney appears to have lost his senses from
fear and excitement.  He violently kicked his
companion, and then lay still.  He was dead!
At length the hoppet began to ascend, and
brave Sidlow, insensible, and almost suffuc~ted,
was taken to the surface. It was then found
that the bell rope had accidentally broken, and
the banksman was afraid 10 wind without the
usual sigual, fearing be might either injure the
men or leave them behind.  ‘here seems no
reason to doubt that the occurrence was purely
accidental.  Edward Sidlow owes his life to his
own calm courage, and is entitled to great praise
for the efforts he made, unhappily without suc-
cess, to impart courage to his companion.

Apropos of Dobson, a ‘Toronto gentleman
well versed in his career in that city, sends us
the following: “Mr. James Hedley, cditor of
The Monetary Times, ‘I'oronto, has just returned
from Chicago, where he tells me he met a much
aggrieved individual named C M. Dobson, who
was complaining bitterly of the way he had been
treated by the Riview, threatening libel suns
and blustering considerably.,  Hedley knew
nothing of Dalron’s antecedents or his carcer
when here, and he asked if T could tell him
anything about him.  Hedley says that Dobson
admitted baving used the ALRS.DMM. when he
had no right to, but pleads that he did so when
young and foohish.  Col. says, however,
that he is using these leters yet. You will
notice that in s letter to the Oiana Free Fress
Dobson docs not <ay that he was or is an As-
sociate, but merely that he attended the Royal
School of Mines, Jermyn Street, London, for
threc years. 1 suppose that Mr. T—— told
you about the fraudulent affidavit regarving a
certain lot in Ontario in which Dobson swears
he visited it on a certain day, when, as a matter
of fact, he had never left Toronto.  His affidavit
is filed in the Crown Lands Ofiice herc and
can be seen any time. 1 think you ought 10
get all particulars and publish the facts™  With
all due defercnce to the suggestion of our es-
tee ,od correspondent we must, for reasuns

already stated, deddine to give any details of
Dobisun's career.  Qur oliject i waring our
readers against a Gestcdass fraud  has been
acconspished.

T'he Rrupp works at Essen keep no less than
20,000 mcn constantly employed, burn daily
1,700 tons of coal and coke, and consume 26,
ooo cubic metres (918.231 cubic feet) of gas.
The vanous departments and shops are con.
nected by 44 kiiometres (27 mules) of normal

lighted  The men got into the hoppet and gave l way, served by 14 locomotives and 542 waggons,

besides 29 kilometres (18 miles) of small-gauge
way, with 14 locomatives and 450 waggons,
‘There are 140 telephone lines, and 8o kilo-
metres (50 miles) of telegraph lines.  “I'he works
also contain 2,542 furnaces of all kinds, 21 roll
trains, 82 steam hammers, 350 steam engines of
2 10 1,000 horse-power, 339 boilers, and 1,622
machine tools and other mechanical appliances.

Among the applications of clectricity to ma-
chinery that of its unionwith travelling crancs is of
no mean importance.  Instead of having a cer-
tain predetermined speed of travel and hoist, that
cannot be departed from, the electric crane pos-
sesses the advantage of being under perfect con-
trol of the operator, can be gradually accelerated
or retarded, smoothly and noiselessly, or may be
kept at the same speed indefinitely,  ‘Three 15
ton cranes are i operation in a Milwaukee shop,
having a hoisting speed of 23 feet per minute, a
longitudinal traverse speed of 350 feet andatrans:
verse traverse speed of 125 per minute.

An improved coal-mining machine has heen
patented by Mr. J. ‘Faylor, Illinois, U.S. A,
which is designed ‘o be operated by an electric
motor placed on the machine. “I'he machine is
advanced by hand or by any available power as
the cutting procceds until the body of coal to be
detached is undermined. A stationary frame is
secured to fixed support, and two arms extend-
ing forward are pivotted to the frame, the cutting
wheel being journalled between the ends of the
arms.  ‘The cutters in the rim of the wheel are
removable, their shanks extending through the
rmand receiving nuts.  There is a toothed rim
on the upper face of the cutting wheel, engaged
Ly a bevelled pinion on a shaft journalled in

i bearings on the upper pivotted arm, this shaft

I
|
|
i

also having a spur wheel for receiving power
from an electric motor.  Owing to the construc-
tion of the anms carrying the cutting wheel, the
wheel is adapted to cut a grove in the body of
the coal equal in depth to nearly its own dia-
nieter.

One of the 4in. nickel steel armour plates for
the cruiser New York was tested the other day.
Three shots were fired from sin. guns, with an
initial velocity of 1,420 feet per second.
Carpenter  projectiles were used, and all re-
bounded without piercing the plates.

The EKlerical Revieiw notices a method of
cexamining the atmosphere in mines which is now
being used at Kolcheid, aear Aachen.  Briefly,
it is as follows:—A gasometer is placed in the
chicf ventilating shaft and is so arrmnged that it
becomes filted in twelve hours ; m this way tas
possible to obtain a fair average sample of the
wine air.  The air thus collected 15 now ex
amined by means of a Coyuillon's “grisometer.”
Any free carbonic acid gas that may he present
is absorbed by caustic soda, and its percentage
cstimated by mnoting the diminution in bulk.
The marsh gas is now decomposed by a platin-
um wire heated to incandescence by means of
an clectric current. A furthur diminution in
bulk takes place, and this being observed, the
percentage of marsh gas present in the pitar
can be calculated.

N
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Our Portrait Gallery. with a “Report on the Coal Fields of Southern | be called for many a year) published a number
Cape Breton ” for the Nova Scotia Government. | of popular works, amongst which we may men-

[A senes of portraits and biographical sketches of Canadian mining N . . e e, U ”
cagiucers, mine mansgers, inapectors, goo* gists, explorers, etc.] In 1854 he was clected Fellow of the Geb- | tion the following : **“The Origin of the World,

logical Society of London, to whose quarterly | “The Story of the Earth and Man,” “‘The
Dawn of Life,” ““ Fossil Men and their Modem
Representatives,” ““The Chain of Life in Geo-

No. 17. journals he has ever since contributed numerous

Sir John William Dawson, C.M.G., LL.D., F.R.S,, | uscful and interesting papers. He discovered

F.G.S., gte, e P‘Mi““!t’“' of McGill and described the oldest known reptiles at the | logical Time,” etc,, ete.
nmversi ontreal, . - :
y_,— time, and the remains of the earliest land snails In his researches on ZLozoon Canadense,

Amongst the foremost scientific men of this | known. In 1855 Mr. Dawson published his | conjointly with Sir William Logan, Dr. W. B.
age, not only - America, but also mn Europe, [ wellknown work, * .Acadian Geology,” on the | Carpenter, Dr. T Sterry Hunt, and many others,
we find the subject of this sketch. . geological structure, organic remains, and min- | Dr. Dawson has created for himself a reputation

But few men have hved to enjoy so fully the | eral resources of Nova Scotia, New Brunswick, | and a name which stands high. .\mongst the
results of a life full of activity and unceasing | and Prince Edward Island.  This admirable ; text books which he wrote we find his  Acadian
devotion to the advancement, progress and | and indispensable work to the student of geology ! Geology,” “Manual of Zoology,” especially
rescarch i almest every department of hfe. | has since gone through several cditions, and is . adapted to Canadian students ; * Lecture Notes
‘To-day, Sir Witliam 1s as actively engaged i | now more than double s onginal size.  In his | on Guology,” a most useful and comprehensive
matters scientific, educational, and religious, as | researches on the vegetation of the Devonian | digest or resume of geology. We have, besides,
he was i the prime of bis manhood, and tme ¢ perivd, prior to the Carboniferous, or Coal ; numerous other works, amongst which are his
seems not to have made even the shghtest in- | measures, Dawson's name stands foremost. It | Reports on the Devonian and Carboniferous
pression npon lis zeal or earnestness, upon his | was to his friend and colleague, Sir Charles . Plants of Canada, prepared and published by
love for work. Endowed with a splendid the Geological Survey of Canada, by Act of
physique and a superabundance of intellectual Parliament.
power, Sir William Dawson strives in the In 1862 Dr. Dawson was elected Fellow
world to-day, and is known, beloved, and of the Royal Society of England, the highest
respected by millions on both sides of the honour which a British scientist can obtain
Atlantic. { from his confreres and admirers,  In 1882. he

Born in the town of Pictou, Nova Scotia, B was clected as President to the R9ynl Socicty
in 1820, young Dawson received his carly of Canada, foundu:d by the Marquis of Lorne.
training and cducation there. One of his He has-b‘ccn 1'rcsu!cn.t of both the American
favourite hobbies was the collecting of natural and Brmsh. Associations for the AdvmfccA
history specimens peculiar to his province. ment of Science more than once. l-‘le isa
At the age of twenty he went to the Edin- Master of Arts of Edinburgh University, an
burgh University, Scotland, to make more LL.D.of McGill, whilst in 1884 Her Majesty
estended studies.  In 1842 we find him the Queen was pleased to bestow upon him
assisting S Charles Lyell, then one of the the‘(.)rder of }\mghl.Bnchclor, In recgnition
ablest of living geologists, in his examination of nis valualflc services to science, :m.d his
of the geological resources of Nova Scotia. Alma Mater in the same year created him an

Subsequent to this, the subject of this notice LL.D. of that University.

returned to Edinburgh and made further As a geologist, and an educationalist, Sir
studies, especally in the science of chemistry, William Dawson to-day stands high. His
and kindred branches. His first paper on flowing words and store of knowledge make
“Feld Mice” was read betore the “ Wer- him interesting and auractive at all times.
nerian - Socicty 7 of Edinburgh, in 1841, In the domain of archaology and archao-
Then followed several papers on  various logical remains, Sir William bas made exten-
branches of science, but he was soon back to sive researches here in Canada, described

bis birth place, where he was appointed by ) many of the implements and remains of the
Sir Edmund Head a commissioner to regulate earlicst dwellers on this continent, connecting
the affairs of King's College. Educational therewith almost invariably the related topic
matters now occupied most of his time.  But so brimful of interest as to the ** Antiquity of
his favourite study, geology, scod made its e Man.”

way out, and he lost no opportunity of carry- LikeMM. deQuatrefagssand E. delaveleye,
ing on investigations into the coal, iron and just recently deceased, and Dr. Danma, Sir
gypsum deposits of Nova Scotia.  Fossil William Dawsoen is not only hard-working
plants attracted his attention from carliest and painstaking in his researches in science,
times, and now he is foremost as a pakeo- but also a Christian in the highest practical

botanist, in which subject Sir William decidedly Lyell, that his *“ Acadian Geology  was dedi- + sense of that term.

excels.  The Edinburglh Phitosophical Journal, | cated. ‘Throughout the whole length of his life one

the Royal Svriefy publications, and the other L1 the same year (1835) Mr. Dawson was | can sce the continuous thread of xn existence

leading magazines and periodicals were now | called upon by the authunities of McGill College which bas a higher motive power at its back.

open for articles from his facile pen. Papers | 10 take the principalship of that institution. .3 | In the world of higher Biblical cniticism, of

bearing upon the cconomic resources of Nuva ! comparison of the condittun of the coliege 10 | reconciting * Science and Religion,” Sir William
!

Scotia show the interest and active part which |

1855 with what 1t 15 now 1s sufficient warrant to
he took in the developm.ant of natural resources

Dawson hzs done much to clear up numerous
. any or.e of the long-sightc Jaess and wine policy  and mmportant, as well as mtricate questions,
in thase early days. With never flagging zeal i of the Board of Goyernurs, as well as a distinct  which required careful compansons and accurate
!": pursued his geological studics, which ied to | mark and standing monument to lis industry, * observations.  ** cacts and Fan.ies of Modern
important discoveries, z2al, and practical ideas on cducational matters.  Science,” * Modern Ideas of Evolution,” and

He was then called upon to deliver lectures Besides lus n re scicntific works on geology, simlar works of captvating terest and philo-
on geology and matwral history in Pictou and hundreds of papers on divers facts and ob- | sophic turn of mind are amongst his best known
Academy, Dalhousic College, ard was entrusted servations, Dr. Dawsen (as he has beea wont to works, whilst his works and papens on Exypt
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and Syria are not less profitable. It shows us
clearly, then, that the sphere of scientific re-
scarch is by no means wcvimpatible wath that of
higher culture and Christian etlucs.

“T'he Director of “he U, S. Mint has ¢stimated
the total output of silver throughout the world in
18y1 as 149,865,000 vuntuy, shuwing an increase
of 8,032,000 ounces compared with 1890, or an
increase of about sY: per cent. The value of
the output last year, howesr, is returned as 3oo-
o000 dollars less than 1n 1890, owing to the fall n
price.  The price averages for the last three years
were as follows; - 1889, 93'5 cents; 1890 (the
year i which the Silver Act was passed), 103
dollars, 18y1, y8 8 cents, It is predicted that the
output will fall off considerably this year. .\s
regards the increased outpu of last year, 1t must
be pointed out that 1t was considerably murc
than covered by the increased purchases on ac-
count of the V'reasury to the extent of about 14,
000,000 vunces, as aganst 18go, that 1s, deduct-
ing from the total Treasury purchases of last year
the similar purchases under the Silver Act and
its predecessor, the Bland Act, in 1890,

From returns furnished by our New York cor-
respondent, the shipments of Florida phosphates,
75:80;;, from 1st January, 1892, to 21st May,
have been as follows :—

To Barbadoes. 782 tons

- Laverpool . 3442

* London. o
“ . 8004
o 2386
“ nooo
“ N5
o D238 v
« N S
“ 2w
« s
« M
“ N -
¢ Kastrup. 1,635 ¢

Boness.. .

ceeees 3250 0%

Total . . .o 34613 ¢

A correspondent informs  the  Engineering
News of a remarkable accident that occurred re-
cently to what 1s probably the longest single
span cable-way in the world, being that at che
Deer Park group of munes, near Descanso, Cali-
fornia, used for conveying ore from the mmnes
high up a mountain side to the mills below. It
has a single span of 4,450 ft. and has a tension
of about 20 tons.  The loads were 120 1b. sacks
of ore, It was a working success for two days.
It parted just after an extra hard “shake ” in the
series of carthyuakes to which that part of Cali-
fornia has been subjected. It is supposed that
the vibrations coming from the end of the hne
and meeting in the middle were the cause of

the break. It will be replaced by a heavier one.
—— O P —.

Big Gas Meters. -The meter department of the
Puzsburgh Supply Company s making two of the largest
nieters ever made.  They arc for usc on natu.al gas lines,
where the pressure runs up to 60 pounds .o the square
inch.  When worked at ordinary mill pressures of from
§ t0 6 ounces they have a capacity of 100,000 cubic fect
pers hour, bt can be worked up to 120,000, and when
working at 60 pounds pressure they register from 500,000
1o 600,000 feet per hour, or from 12,000,000 10 15,000,
000 cubic feet per day, more than a great many weil an
furnish  These meters will he used on lines at Buffale,
N.¥. _In addition 1o the above the company is warking
on orders for eight meters with a capacity of 10,000 fect
per hour, and twa with a caparity of 50,000.  This com-
pany carnes a large stock of meters on hand, with capaci-
ties raugng {1010 10,000 10 100,000 feet per hour. 1t is
at present designing a new incter, which will be put on
the market in the neat future, and i intended for fuct gas
for house purposcs and illummnatiny s for gencral
parposes.

Explosions in Coal Mines.*

Bv ] 1L AtKinsos.

N indisty has been sulject to disasterssavolving so
Targe a loss of life as coal mining, and these disasters have
been prinvipatly due to explosions.

The magnitude of colliery explosions has strongly
directed public attentivn to the dangers of mmung, and
has led to the passing of Mines' Regulation Acts, each
mwore stringent in its than its pred
It & now held by many persons that the extension of
nearly all the larger explosions has been caused by coal
dust, and even that some explosions have beer wholly
duc to the combustion of that agent.

The words *“coal dust** do not occur in any Mines'
Regulation Act cxcept that of 1887, It 1s c»_'ulgm.

of the air entering the minc its capacity for absorhing
moisture, of its drying power, is increased ; and if the
«rlamily of moisture in the strata mined, and that due to
the resparauon of wen and horses, and to the combustion
of lights, is not_sufficicnt to saturate the air, the mine
v dry. The of the strata increases
with the Rc bth, while the quantity ol moistwre usvally
decreases. cep  munes are, therefore, dryer  than
shallow mines.
Some coal seams produce more dust than otheis—the
mote friable the coal the more dust.  Coal scams are
1 b{ joints or cleavage planes running at right
angles to the planc of straufication, and by partings
panallel to the stratification, The latter planes of
division are very gencrally coated with a dull, black,
friable substance, ¥nown as mother of coal, dant, or
mineral I, which is largely present in

therefore, that an important factor in collicry exy
has been overlooked, and it is probable” that moany
cxplusions have occurred simply from a want of knowledge
in which all zonnected with mining have shared,

The infl uf fire-camp in explosions has been twor
fold, it 15 itself the cause of explosions, and it has diverted
attention from another factor—coal dust.

We may even go further, and say that one of the
precautions, large currents of air, adopted to lessen the
danger of fire-damp, has durectly assisted w 1ncteasing
the danger of cual dust by rendenng the aunes dryer, and
promoting the formativn of the most dangerous class of
dust depunils, tose due to the fine upper or wind-borne
dust and cummon vn many mam intake and haulage roads.

If these considerations be true it is clear that oue
knowledge of the causes of colliery explosions, and of
means for their presention, will require to be recast, and 1n
this paper attention will be especially directed to coal
dust as the cause of evplosions that 1s least understood.
Eaplosion may be defincd as the sudden large increase in
volume of matter,

fine coal dust. )

The hewing, filling, and lcading of the coal are the
principal causes of coal dust deposits in mines.  Two
other causes are {1} the falling of coal from the sides of
the ¢ and its subseq ituration by the feet of
men and ﬁoues, and (2) the carrying down of coal dust
from the screcns on the surface by the air current
descending the downcast shaft.

f a pound of ordinaty coal s placed upon a fire
burns and 1s I d; tirst the b bl
gasces that are drven off combine with the oxyyen of the
air, producing flame and heat ; next the solid carbon is
consumed unti nothing but ash remains. It can be
shown by tation that if the combustion of the pound
of coal took place suddenly the heat given off would so
expand the resultant gases dhat explosion would result,
exactly as in the case of the combusti .n of fire-damp, If
the pornd of coal was in the form of fine dust and
suspended in air, under some conditions such rapid
cou:lm.stion will take place, and this is a coal-dust

In practice acci P are of the following
hinds:—

(@) The expansion of gunpowder and allied explosives on

The explosions of fire-damp and air and of coal dust and
air are therefore in some respeets similar phenomena; in
cach case the explosion depends on the heat of combusti
expanding the resultant gases, and each explosion is
accompa=ied by flame .. 1a vitiation of the atmosphere.
A mixtute of fire.damp_and air readily takes place—the
motion of the air ir} a'gr’xring. the mobility of the fire-damp,

of

combustion,

[(2) " " dynamite and allied explosives on
disassociation.

© " »  mixtures of inflammable gases o
vapours with air on busti

() " w  mixtures of indammable dust with
air on combustion,

(e) " »  gAases or vapours under pressure on

the rupture of retaining walls.

a, &y ¢, and « may be called chemical explosions, and are
accompanied by flame ; ¢ may be called a mechanical
) and is not d by flame.

'prlosions under the above heads occur in mines.
This paper will, however, be confined to the consideration
of the explosion of mi of i p and air, and
of mixtures of coal dust and air, and also of gunpowder
and other eaplosives, so far as they initiate the two former
classes of explosions,

A true eaplosive is 2 body containing within itself the
power of explosi Thus gunpowder on theapplicationof
heat, or nitro-glycerine compounds on detonation or shock,
explode without the assistance of any other body. These
are true eaplosives.  Fire-damp and eoal dusy are not
esplosives.  Mixtures of fire-damp and air or of coal dust
and air are_eapleone, but he o})‘g:n of the airis as
essential to the eaplosion as the fire-damp or coal dust,
Tt is scientifically ncorrect to speak of l*lc eaplosion of
fire-damp or cval dust.  Gunpowder 1s an example of a
sulid explosing, nuro-glycenne of a hquid explosie, and
there are explosive gascs, but they are never met with
out of the laboratory. Thus onc of the oxides of chilotine
(hypochlorous acul) ss an eplosive gas.  When shghly
heated it decomposes with eaplosion.

rirc-damp s usually a mixture of marsh gas, with
nitrogen, ux)gcn,‘:md c::lb:\mc acid gases,  The marsh

1 ! )

and the property which gases possess, even
when stationary, all favour the mixture.  The fire.damp
is readily ignited, and does not require to be broken up
before combustion takes place.

WVith coal dust and air the conditions arc different, and
opposed both to the ready formation of an cxplosive
miature and its subsequent ignition.

Coal dust is a solid body ; it is not present in the air of
a mine under ordinary conditions in any iderabl
quantity, but requires to be raised from the floor or
dislodged from the sides and roof before a cloud is
formed ; it requires to be hroken up, or the gases it
contains driven off, before combustion takes place.  The
combined effect of these conditions makes it difficult to
initiate an explosion of coal dust and air.  The fact that
it renpuiees special condil to obtain an infl of
a cloud of coat dust in an air free from firc-damp docs
not, however, prove that the extention of an cxplosion in
such a mixture is :qu:lly difficult to obtain, because the
conditions are then different, After an explosion is
started 1n a mune the coal dust is no longer quicscent, but
is blown into the air by the eaplosion, and forms a dense
cloud ; behind this cloud is heat, flame, and pressure.
The behaviour of coal on an ordinary fire - -sembles
somewhat that of coal dustinan explosion. The first
step to start a coal firc is to ignite paper. The paper
wnites wood, which 1n turn ignites the coal; onee & coal
f}‘rc is throughly kindled it is sclf supporting, { at the coal
cannot in the first_instance be readi i ignited without the
assistance of heat from other material, -

The heat and consequent force developed by the

i} ion of a mixture of fire-damp and air in such

gas or light y 1s the

constituent.  Fire-damp 1s pent up in the ‘strata at high
pressures, and issues nto the workings of & mine, usually
as a steady flow, but sometiies as 2 sudden outburst _In
clevated unventilated pacts of mines it colleets, and often
issues fium such places an large volume on a fall of
the tarometer.

When flame ss apphed to firedamp 1ssuing as a jet
mto the atmosphere, st buras at the pont of 1ssue hke
ordinary hghting gas. There 15 combusuon but no
explosion. 1t mixed with air 1 centan proportion, flame
passes rapidly through the muature, and cx]&osum results,
the cxplosion Ieing wholly duc to the cxpansion of the
resultant gases, caused by the heat of combustion. There
is no absclute increase ‘in volume of the mass, such as
takes place-when gunpowder s fired, when the resultant
products, apant from the expansion duc to the heat of
combustion, occupy many times the volume of the
original gunpowder.

The temperature of ignition of an inflammable mixture
of fire-damp and aur, the speed of the passage of flame,
the .. aperature of combr tion, the incrcase 1n volums of
the resultant gascs if i to cxpand, the increase of
pressure af 1, and the composition of the \f
gases, are all ponts for consideration to which it is not

posed to direct Recentr hes, b Y
invc shown that, as regaids the speed of flame, the
P leveloped, andc&:e position of the |
gascs of an capfosmn of firc-damp and asr, the older text
books are not altogether corzect,

Coal dust is mote or less prevalent inall dry coal
mines.  When the heat of a mine raises the temperature

proportion as to sccure complete combustion is greater
then the heatand force developed by a similar mixture of
coal dust ard mr,

Mixtures of fire-damp and air _are, however, only
capable of transmiting flame within certain limits.
There must be from § to 20% by volume of fire-dawp in
the mixture.  The case, with respect 1o coal dust and air,
docs notappearto be paraliel.  One pound of coal dust and
160 cubic fect of air are required for complet 1
Assuming an ait-way 10 be 8ft. by Sft. sectional area, and
taking c2al dust to weigh 26 Ibs. per cubic foat, then for
cach 160 cubic fect of air in such a road to be supplied
with 1lb. of coal dust, the sutfaces of the road would
require to be coated with a film of dust g}y inch thick,
Such a quantity i< far below what in practice is present on
ordinary dusty roads, along many of which it has been
observed that an explosion has passed with great
force. These roads would, at the time of the explosion,
have suspended in the air a quantity of dust in excess of
1lh, to 160 cubic feet of air, and 1n no case where the
dust was purc has the writer scen any evidence that the
passage of an explosion has been checked by an excess of
dust. It scems that in a coal dust gxr!osion a minimum
quantity of dust must be present, which is probably much
greater than the quantity named as being required for

riect ion, but practically no If this
he truc, it has an important bearing on the question.
‘The minimum quantity of coal dust occurs constantly over
long lengths of roads in mines, and con.cquently the
conditions arc present for the propagation of a coal dust
explosion. ‘That is to say, many roads in mincs, in their

* Transactions Mining Institute of Scodand,

normal contain_the necessary agents for an
explosion of coal dust and air; whileasimilar state of
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things, due to the presence of fire.damp and air, is an
abnormal condition.

With regard to the force developed by an explosion of
coal dust and air, as compared with the force developed
byhe explosion of fire damp and aur, the following 1s
worth consuleration :—

In an explosion confined to coal dust and air, traversing
a road m a mmne contaming a large cxcess of fine coal
<lust, there wall probably be waly coal gas distlled from
the dust consimed ; the combustion of coal gas results in
more heat than the combustion of an equal volume of
fire-damp, the coal gas contaming free hydrogen ; af this

2nd, it may cause mixtures of fiis-damp and aic not
inflammable pger se, to become capable of transmitting
flame,

Having satisfied ourselves that fire-dam| )gﬁd coal dust
are the unly bodies that, in conjunction Wit .xﬁv. cause
explosions in mines, we can investigate the subject (1) by
the study of actual explosions, and {2) by experiment,

Explosions may be studied by observation made in the
nune after their occurence, or by the perusal f pulilished
accounts.

The writer has visited the scene of a large number of
eaplosions in muncs, most of which were caused by the
igniliol‘l' n’f .?mall quantities of firc-damp, and were not

excess of heat is equal to the heat alsorbed in distilling
the coal gas from the dust, then the heat | 0
expand the resultant gases will be as great in the one
<ase asan the other. Ly m actual expl
shows that, where there s a large excess of fine coal dust,
the force developed s greatest,

In an eaplosion of ‘ther fire«damp and air or coal dust
and aur, a finung ha.tor is the quantity of ais the road
contains; firc-damp, if present in volume 50 as to form
the most explosive mixture, Pi th of the air
space ; coal dust may be present in excess, and yet
practically leave the road full of aie.

Sie Foo A Abel, when experinenting or coal dusts,
observed that one of the samples of dus, consisting
largely of stone dust, had the property of detetnumng the
igmuon of a nuxture of p amd 2ur not 10 hl
fer se. This led im 1o expeniment under smmlar

\} with i e dust, such as calcined
! stmilar e

7 and he hat o to say,
a muxtuee of fireed. and air not infl Dle ger se,
liccame 5o on the addiion of a non-flammable dust.
This shows that coal dust may act in two ways in
<xplosions :—1st, it may supply combustible matter; and

Il y d by any death, ot caused much damage
to the inine.  Some of these ignitiuns resulted in une or
two deaths—the persons_injured usually living for a few
dhys after the accident,  In"a few cases of umloubted
fire-damp cxplosions, lives were lost in the mine, but this
was exceptional,

The most Terabl pl
the writer has p lly i 4
haven Colhiery on the 25th ApnT. 188s.*

In a few cases of winor explosions, investigated by the
writer, coal «dust had somr influence, more as extending
the flame of a gunpowder shot,

The writer has had opy ity of 1 ing inted
with the circumstances attending the large explosions
described in Table 1., soon after their occurrence, and he
at the same time made mure o7 less complete examinations
of the mines; he believes that in these explosions coal

which
1 at Whate-

f 6

the p of damp in suffici A qnantity to cause
the explosions. In No. 9 a single issue of “fire-damp
could have explained the explosion. In the other cases
the course taken by the blast could not be explained by
supposing that fire’damp had entered the air current at
any particular point 3 on such an assumption roads that
should have been traversed were missed out, and roads
were traversed that should have escaped. By no reason-
ing could the explosions be ascribed with any degree of
probability to fire-damp only. X

The positive reasons that support the view that coal dust
was the principal factor in these caplosions are as
follows : —

The intake air ways were in all the cases, except No. 9,
also used as haulage roads. In Nos. 1, 2, 3,4, 6, 7, 8,
and 10, mechanical haulage was in use on these roads, the
main and tail rope system in all except No. 7, where the
cnd.ess chain was in use, In No. § horses were employed,
“These roads were dey, they were traversed by large cur-
rents of air, and coal dust was blown off the trains of
Iaden hutches passing often at high speeds, in the oppo-
site direction to the air current,  The result was that fine
coal dust accumulated on the roof and sides, as well as
coarser dust on the floor.  Near the downeast shafts coal
dust, carricd down with the air from the screens, assisted
materially in forming these deposits,  The writer has not
seen a road in a colliery in Scotland containing so much
of the upper or wind borne dust as occurs on similar roads
in the dry ines of the north of England. These dust
laden, intake air roads were the roads princilially affected

it s already stated, in Nos. 1, 2, 4,

dust played a leading part.

The explosions in the table are, it must be nuted, not
selected, but cumprise all the large explosivns the writer
has personally investigated.

TABLXE 1.

No. Coiliery. Date.,

Lives| Flame causing |Agent first in A&Lx';g:‘:;::::: Point of origin of
lost. | explosion, amed. ‘explosion. explosion.

1 [Scaham. ........[25th October, 1871..] 26 ;Gunpowdershot,Coal dust. . ..[Coal dust......|Intake air way

2| do 8th September, 1880 164

;Weat Stanley ... j19th April, 1882..... 13
Cworth........ . 2ad March, 1885, .{ 42

5

6

7 [Abofo. ... ... f2nd October, 1886..) 22
§ [Elemore.. ... ... Jand December, 1886; 28
9

Walker..... .. d24th October, 1887..] 8

10 St Helens, ... 1gth April, 188S....| 30 |Fire in the mine,

3 [Trimdon Grange..|16ti February, 1882] 74 [Open light.... . Fire-damp. .. do
4

Tudhoe .........018th April, 1882....0 37 !GunpowdershatiCoal dust. ... do

do do do

next drowned
workings

do
{Engine landing
Intake air way

do Coal dust & 4 do Working face
of fire-damp

do Conl dust. ... do Intake air way

do do de do

do do do do

o Coaldust & < do Working face
of fire-damp)

~damp. .. {Firc-damp, cual do
gas & coal dust.

‘The reasons that lead to the conelusion that coal dust
\\".1» lllnc prncipal factor in these explosions will be stated
shortly,

l’irgl, there are reasons of a negative character depend-
ing on the app impossibility of ibing the ex-
plosions tv the combustion of fitc damp, the only body
other than coal dust likely 1o cause them.

In Nos. 1, 2, 4 and 7, the explosions were entirely
confined to the intake air ways ; in Nos. 3, 6 and S, the
prncipal effects of the explasions were observed on the
intake air ways, althvugh some of the working faces were
r: cd, anil the return air ways were affected to a very
limited extent. In No 5 the intake air ways, the work-
ing faces, and the returr air ways were all traversed.  In
No. 9, a small explosion, the working face and return air
way of one district were affected.  In'No. 10 the working
face of one district aml intake air way were traversed, but
owing to operations that were being carricd out to isolate
a fire at the workinyg face, the directior: of the air current
had Leen changed shortly before the eaplusion, and a part
of the intake atr way was return air way at the time,

On the whule, the explosions had teaversed loager dis-
tances of intake air ways than other p2 sof the mines, in
aome cases l»eini; entircly contined to such roads.  That is
to say the roads least likely to contain fire-damp were
most affected.

Experience in mincs would justify the expectation that
ani ly greater propostion of explosions of firc damp
would extend along the return air ways than along the in-
tahe air ways, whereas the reverse was the case in these
«<aplosions,

In the North of England, whete this feature had long
ago been observed, it has been customary 10 say with what
has been termed ¢ the unl, 1 wisdom of i "
that explosions of firc-damp always faced the fresh air, or
that the gas sought the purest air.

In some of these caplosions it was observed that the
blast on drriving at points on the intake air ways where
the air current split, had afterwards waversed one of the
splits only.  Tfthe air current, before dividing, andin one
of the splits, was in an cxplosive condition throngh the
presence of fire damp, how did the other split escape being
in a similar state? In onc case it was observed that the
=split which escaped was a continuation of the straight line
which wag the course of the cxplosion up to that point,
Ahe split traversed by the eaplosion deflecting o one side.

In Nos. 1, 2, 3, 4, 5, 6, 7, 8, and 9, s0 far as a judg-
nient could be formed, no person in the mine was m a
state of alarm at the woment of the explosion.

In No. 10 the mine was on fire, and all the ordinary
worknicn had left the pit.  T!  persons who were in the

by the expl and,
and 7 the explosions were entirely tonfined to them. In
Nus. 1, 2, 4, 6, 7, and 8, the explosions originated on
them. . .

The inncr portions of the haulage roads, where the
laden hutches, drawn by horses and ponies moved at
slower speeds against feebler currents of air, contained
litle of I,lc upper dust, and often the coal dust on the floor
was much mired with stone dust.  The explosions were
often checked on reaching such points,

In some cases, however, where these roads and the
working face contained a considerable quantity of coal
dust they were traveised by the explosions,

The explosions were in many cases stopped by damp
ground.  This was specially noticeable with regard to the

plosions which eatended to the d shafts, which
was the casein Nos. 2, 3,4, 5, 6, 7, 8, and 10.  Where
the downcast shafts were wet the explosions were arrested
and did not cross them. In No. 2 the shaft was dry, and
the explosion crossed it.  In No. 3 the downcast shaft
was very dry, and the explosion entered it and extended
upwards to the surface, and downwards to four levels be-
Tow. A dam'pness in the floor, it was obscrved, was not
suflicient to arrest an explosion if upper dust existed.

In Nox. 3, 5, and g short lengths of the retuen air ways
wete affected principally nest the working face where
coal dust was present in gquantity greater than s usual in
such roads.  The return airways on the whole could be
said 10 be free from coal dust, and were not so dry as the
intake air ways. At Altofts the return air ways were used
as travelling roads for the colliers, and were full of stone
dust gmun(Yup from the floor of the scam,

the explosions were caused by the combustion of
coal dust, the absence of alarm on the part of the work.
men can readity be understood.  The mines were in their
normal state up tu the moment of the esplusion, and
xlllcrc was no new condition present caleulated to cause
alarm.

Naked lights could be in use afl over a dusty mine and
be a source of no immediate danger, although “the neces-

an e

sary cl for § i n i the shape

ming at the time of the explusiun, cnr‘ngc\l mn n
the fire, were, b , under no 0} ion of a farge
explosion taking place likely to injute them; they were
600 yards from the fire.

It does not scem possible in the fint nine cases, that
fi e-danp could have entered the ar currents n such
solume as to have made the evplosivns possible without
the officials or workmen observing it.

InNos. 1, 2,3, 4,5 6,7, 8, and 9, a shot was hred,
and wasthe ~omt of ongan of the explosions ; had fire.
damp been presen. in the ai currentsn sufficient quantitics
to make the explosions possibic through its agency alone,
it is highly improbable that any shot woukl have been
fired.  In the collicries where the ten eaplosions given in
the talile, occurred, safety lamps only were used at the
vunkin% face, and in some of them also on the intake air
ways, therefore we must o to other explosions for a con-
dition which supplics a negative reason why firc-damp 1s
not the principal factor i some large explosions.

In many wines worked catirly, or nearly so, with
naked lights, a great explosion has swept over the whole
pit,  Scotland ar’rds an example of this in the eaplosion
at Blantyre in the splint coal.
that any’ (i:ml arca of a seam in which naked lights are
scattered here and there conld be so charged with fire-
lamp as 1o render an extensive eaplosion possible,. A
sudden fouling of tae air current from any causc would
lead to an explosion at the first apen light cncountered,
and so would limit its extent. Vet at Blantyre, Clifton
Hall in Lancashire, and Llanerch in Monmouthshire, and
in many other cases, the mimncs were working with open
lights, and all at once an caplosion traversed the whole
scam, causing in the cases just mentioned the deah of
207, 178, and 176 persons respectively.

On cxploning the mines after the occurrence of the cx-
plasions given in the table, there was no eviden~e of any
outhurst of gas or failure of the venulation to account for

It dacs not seem possible ¢

of coal dust resting on the floor, roof, and sides, and pue
air were everywhere present.

The fact thit some of the explosions were originated by
the firing of a shot, is strong evidence that the air current
was not in an explosne coadition from the presence of
firc-damp alone where the shots were fired, and affords
some pr.sumption that coal dust, cither alone or in con-
junctioa with such a proportion of fire damp as not to be
consulered dangerous by the person igniting the shot,
was the agent fist inflamced, as the danger of coal dust is
not understood.

The personal expericace of the writer points strongly to
the preponderating influence of coal dust in large colliery
cyplosions,  How far thrs may be true for other large
plosions, it is in many cases now almost impossibile to say.
Until a few years ago coal dust was not recognized as a
factor in these disasters and in published of
carics esplosions, it is on!ly mentioned incidentally, The
explosions were always referred to fire-damp, and theorics
to account for its presence in suficient quantity by a sud-
den outburst, the leaving open of ventilating doors, or
some other cause, were put forward with more or less
confidence.

There are, however, so many points of resemblance
between the explosions briefly described and most other
large cxplosions that the writer docs not hesitate to
express the opinion that in almost all widespread explo-
stons the influcnce of coal dust has heen predominant.

It is not, huwever, probable that so large a proportion
of other large explosions have been caused by coat dust in
air practically free from fire-damp being the ageat first in-
flamed, as in the cases tabulated.  Fire-damp ignited by
the flame of a naked light or safety lamp or a mixture of
coal dust and air containing = small percentage of fire-
damp ignited by the flame of a shot, have probably been
the origin of riost large explesions.

of coal

() This explotion, avwell as Now. 2, 3, 4. 8, ard 6, in Table 1.,
ame described in detail in 2 book entitled * Explosions in- Goal
Mises,™ prepared by Mr. W. N.2\tkinson and the writer,

C cxper g tion of the infl coa
dust in colliery explosions h:s been und. by indi.
viduals, i and G y

both at home and abroad.
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Me 1L Hall, H M Inspeetor of Mines for the West |
Lancashure Distct, and Mr. Clask, wining engineer,
described i a paper read betore the North of Englamd
{nstiute of Manmg Engincers, w June, 1870, some ey
perments they made with ol dust e a mne from the
surface.  The mme was 45 yards long, and 3o feet sec-
tonab area,  They scattered coal dust on the tloor and
fired a cannon ar the face to represent & blown-cat shut,
The most decinine result obitained by them may be gnen
in ther own words

* Coal dust having been seattered un deals the whole
length of the slant (the thall hcing aary wet), tired 2%
Ton ponder. mthis aawe tawe taued strongly at the
wonth of the Mant, havmg travelied 45 yards.  The blast
wasvery herce and would certainly have proved fatal to
any vne siruch by Bt inoats course.”

In 1890 \y. lfnll expermensd by fising a small can
non at the bottom of shafts after coal dust had been
cmphied imo them, and camed «aplosions extending e
the surface, or in ene instance

These are the only experments on a lrge scale w
Great Britamn.

Me. Wi Galloway, who was prolably the it to re-
cogmize the great intluence of coat dustin large explosions,
has conducted and puldshcd the results of many expent
ments on a small seaie, it which he demonsated the
mtammability of conl dust,  The Chesterfichland Dehy
shire Institute ! Engineers conducted expenments on a
small seale, but oltamed no very dehmte result, and ap
pear to have been led by the negative results obtaned to

letest the uny © of the quest

S ko A Abel carnied out experiments with ceal dust
on a small sale, at the request of the Home Sceretary,
m connecten with the enquiry into the Seaham colbery
explosion (No. 2 m Int). He olbtained no deesive result
av regards the anflammalaliy of coal dust and 2 alone,
but he dhwavered, as already mentioned, the effect of
dust, as dust and apart from s inflammalahty, in pro
motng the inflammation of mixtures of fire-damp and r.

He also conducted same experiments i larger gatleres
with coal dust and Llowa out shots, which shewed tha
coal dust ** will feed the flame projected by a hlown-out
shot so as to carry it on to a comparatively considerable
distance.”

Che most amportant experimental work in ¢onnection
with this question 1 thatof the Prossian Fire-damp Com
mission, A tramslation of whose report will be found in
vol. 34 of the Transacuuns ot the North of England
Institute of Minang and Mechameal Fagineers,

The expernuents were made in an ellipucal gallery,
16773 feet long, and haung a sectional ayea of 17%
square feet. A side gallery 32°8 feet long was added to
the man gallery at a later perid. Shots wese firad at
one end of the gallery frem cannons 10 represent blown.
out shots.  The Commirsion sum up the result of thewr
tabours at consideradle Jength.  They state -

1= The presence of cval deestan more or less abundance
m the immediate vicimty of the working face, (1ves rise to
more or less considerable dlongation of the flame projected
by a blown-out shot, whether surall Quantities of fire-damp
be present 1 the susrounding arr or not.

2. a=** Inthe complete al~enee of fire-damp the elonga-
tion or propogation o/;lume o penerally of limsted extent,
bowever far the deposits of dust may extend in the mine
ways.

he=*There wre, horverer, (:rl.u‘uJa(n/limunj'n'o:x/:lml
which, if ignited by a blown ot <hot, will not unly con-
tinue 1o carry on the flame, even to distanies extending
considerably beyond the contines of the dust deposits, but
will also grve rise to explovie phenomena or results wn the
compleeabsence of any trace of firedamp which, in char-
acter and cffects, are similar to those produced with some
other dusts 1 air contammng 7 per cent of fire-damp,

30 @a=*.qll the phenomena produced by the lurning of
and propagation of flame by coal dust are intensified by the
presence in the aiv of small proportions of fire.damp.

b= Certamn dusts which, under favourahle conditions,
appear to have the power of propagating flanie to an in-
defimteextentina ({usl -laden area, the air being free from
Girc-camps, 2erdl, if only spascely cuspended 11 arr contain-
ng firedamp in some proportion lelowo 3 per sent., remder
J!’l{ i a gas-masture susceptitle of explosion by a blowwn-out
shot.

4—"**Specnal experiments, in which the branch gallery,
deserbed as opening iato the main gallery near its ex-
tremity, was charged with a fire damp miature (retained
by brattice cloth), demonstrated that a coal dust ignition
or exploston developed 1n the complete abience of five-damp,
can commauncate wnition 1o an explosive gas-mixlure ex-
isting at a very comsiderable distance from the pornt of
Sirit gnition.”

The Rayal Commission on Explosiuns from Cual Dust
in Mines, now sitting, will probably evperiment on a
large scale.  From the volume of evidence issued by the
Ce 5 it appears probable that an artifical gallery,
200 yands in leagth, will be crected.  This length will
not be «ulficient to test all the questions that arise.  The
wiiter's suggestion to the Commission was that some ex-
periments should be made in a gallery not less than half
a mle long.

From actual abservations in mines it appears that a
coal dust cx}ﬂ'ninn praceads from 50 1o 100 yards from
the point of arigin before Neveloping its maximam force.
It is doubtful if this can be illustrated in a gallery 200
yards long he areedting of a coal dust explosion,
travelling with maximum force and velocity, by a space
frce from dust, could not be tested in such a galiery.

Remedial Measures.

The first step in this direction 15 20 oblam a proper
conception of the causes of explosions in mnes.  The

[
danger arising from fire damp is well hnown, and abw the

precantions liecesary to prevent s accumuladion and
muon, such as sutficient sentilation and the absence of
naked flame  The danger of coal dust s not su geacrally
understond or adwitted, but itas hoped that this will be
secured by the labours of the Royal Commission now
snung.

The danger ansing from coal dust w mines may be
met (1) l»)‘ precautions to prevent ats ignition, aml (2) hy
the aduption of means.to prevent its accumulation or to
render 1t npucuous,

The formation of a cloud of cpal dust in mines and ns
subnequent igmtion is practically caused by the disturh.
ance and Hame attending the eaploston of shots or of
mntores of fire-damp and air; both of these will, it s
beheved, under some conditions, raise and mflame a cloud
of coal dust m e, and imtiate a coal dust explosion
which becomes sell-supporting,

Most shots are fired at the working face, and in mines
eep enough to be dry and dusty some fire-damp is nearly
always present in the airan such situations, and fire-damp
may be likerated by the shot @ the enat dust, huwerer, is
conhined to the floor, and is not so fine as the wind-borne
fust on main hawlage roads, A the worki face a
Blown out shot tired near the #loor, or pointing to the
flour, 15 most dangerous, and the dust inust be present in
considerable quantity before a coal dust explosion is
posilide, and 3&- the effect of the probable volume of
tire damp present in the air is to be considered.

road, where there is much dust, than at the working face.
Nos. 1, 2,4, 6,7 and 8 explosions were, it is believed,
caused by shols which were not blown out, fired in stone
on old intake and haulage roads where the air was practi-
cally free from fice-damp.

Nos. § and 9 explosions were caused by shots fired in
stone at the working face.  [n these cases there was an
unusual quantity of coarse dust on the floor near the shats,
and there would probably be from 1 to 2 percent of fire-
dem, inthe aie.  In No, § the porition of the shot hole
could not be deteemined 3 in No. 9 the shot was partiaily
blown out, and ponted to the floor.,

The maising of a cloud of coal dust by shots may he
prevented by removing or damping the dust in their im-
mediate neighborhood, as is required by the present
Mines Act, without resorting to any general system of
remdval or damping.

The use of a faming evplosive in cunjunction withy
some material to kill the flame, or the use of a tlamcless
exply ive (if such exists) are remedies adopted.

The danger anang dicectly from eaplostons of 1 ce-damp
and air is a ucient reason for adopting cvcr{ reasonable
precaution to pr- vent therr occurrence.  In dusty nunes,
where such explosions may be indefimtel; led B
coal dust, even greater precautions are necessary.

D losion was probably 1" Ly a local
explosion of fire-damp at_an open hght; No. 10 was

On wam haulage roads, after their 1 it must
e noted comparatively few shots are fired, and where
fire damp 15 practically absent coal dust of the finest
character 15 often found on the roof amd sides, as well as
coarser deposits on the floor, and strong currents of aic
are usually present to sustain any cloud formed.

The efiect of a shot n disturbing Jdust on such roads is
two fold.  The powder gases rushang from the shot agi-
tate the i in ity vicinity, and shock or tremur is com-
municated to the solid sides of the passage. At the
worhang face, the first cause only operates.  Any tremor
pven to the oor on which the dast there sests would
have no effect in mising a cloud; but whege dust is on
the roof and sides as well as on the floor, both causes
asist in forming a clowd.

The combined effect of these condinuns appear to make
it much more dangerous to fire 2 shot on an old haulage

caused by fire-damp ignited by the flame of a fire.  The
i p had coll liny near the working face,
from which the air curzent had been cut off by the erec.
tion of a stopping in the 1ntake m order to isolate the
fire, the nuual evplosion so cause being extended to the
Cowncast shaft by conl dust.

Means to prevent the formation of dust deposits, or to
render them innocuous, will be briefly glanced at.

Main roads are watered on the floor, and in some cases
mechanical sprayers are used, 50 as to damp the roof and
sides as well. Water pipes are laid along the main roads,
the water issuiny under pressure as a fine jet at intervals,
Compressed aur 1s used in connection with the water so as
10 secure a fine spray, and both damp the reads and
saturate the air cuerent with moisture.

In sume cases the water pipes are simply provided with
cachs at mtervals, to which a hose pipe 15 attached when
WALCTINgG 15 ngcessary.

Last of explostons causing loss of Utfe resultang from the sguition of Jﬁrg-dnmp and coal dusst in the collieries and Mines

1 the United Kiugdom under the various Coal an

Ironstone Mines Regulation Acts.

1o
Number of Explosions, arranged according to Loss of Lif~ I : é §
Year. —'| Agi§
1or Lives—Each |2 Z|E
1 sl s lals e 7] sl o] 0] " immiaa 1TFE
I separately. Al (]
]
70 i 12 5 5 - 1 1 - 2 — 133552 61.........[1c0 | 32
70 \ 10 — 3 1 2 — — - 1 {2 22,30,65 . o1 | 204
53, 12 2 1 2 1 - — - 1 11, 20, 35... 202
29 4 3 _ 2 1 —_ - — |8l 212
63 i 17 5 3 1 — 1 —_ - — 138
5% 8 3 1 1 — - - - — ju, 11,12, 11 236
43 i 13 H 5 1 - —_ 1 2 — 113, 40, 189.. 4731377
44 10 8 3 - t - - - ~ ]1219, 25, 353. 01 2.5
53 10 3 2 1 - - - —_ - 95
47 7 - - - - - - - 362
45 12 - 1 - - 1 - 1 1 63 1235
49 5 1 1 - 1 —_ — _ — 116,47, 59 .c00s ... | 6O | 103
42 1" 1 2 - 1 - —_ — - {13 15,26, 39. 61 {173
48 13 4 1 1 — 1 _ —_ -_ 68 | 102
44 7 3 3 1 - — 1 - - 66 | 167
866 1 47 3 1 3 - — 1 - — | 1224, 27, 30,35,91, 334; 73 | 034
1867 | 41 9 7 —~ —_ — 1 - - - 8. 6
1868 | 36 5 1 1 _ —_ _— 1 - 1 .
1869 | 32 < 2 2 1 1 sl —~ | — | = l1,27,37, 53, 59..
185701 38 13 3 1 1 1 -- - 2 - {19, 19, 20, 30..
1871 29 9 - M 1. 1 — 1 1 - | 19, 26, 26, 38, 70.
1872 §2 4 2 1 - 1 —_— 1 —_ - | 11,27, 34
1873 ] 28 8 - 2 1 2 2 - - - |18l
1874 | 33 6| — H 1 - | - — | =} = [ 17,23 54
1875 1 24 6 2 2 1 — 1 - -_ .= 116,23, 43, 143....
1876 | 26 10 3 1 2 1 —_— —_ _ — l23eeeiienanann
1877 1 35 3 1 1 — — — 1 - 1 }18,18,36, ro7 ...
1878 ] 17 5 3 - — 1 1| — | — | — |17 23, 43,189, 268
1879 | 2t H 2 — 2 2 1 1 —_ — l21,28,0%........
1880 1 14 r - 2 -— 2 - —_ 1 — | 62, 101, 120, 164.
188u | 24 4 - 1 —_ — — 1 —_ ~— ]2s,48.....
1882 19 4 1 4 1] — 1| — | = | — |13 32357 45 74.
1883 15 4 1 1 1 2 —_ —_ _ — | 20, 68.
1854 § 21 3 2 - —_ — 1 - —_ — [14,14.
1885, 17 3 —_ el Rl e B 1 1 — 142,815,178,
|§§6 2 2 1 1 - — —_ 13 -— 1 |22, 28,38
18871 13 3 5 -- - - - 1 - -
1888 | 11 1 1 - 1 - - — - -
1889 4 2 T 1t - | = = =
1890 | 16 3 - - 1 . — - _ -
1S9t 12 8 1 - -_ —_— —_ —_ - 2
Totalhg3o | 303 97 63 23 24 14 12 10 8 2104/9172
!
1 (s) 20 (4) 30 (3) 42 (1) 59 (2) 74 (1) 142 (1)
12 (6) 21 (1) 2 (1) 43 (2) o1 (1) 76 (3) 143 (1)
13 18) 22 (3) 34 (2) 35 (1) 62 (2) 81 (1) 104 (1)
14 (3) 23 (s) 35 (1) 47 )1; 63 (1) 8 (1) 176 (1)
15 (2) 24 (1) 36 (2) 48 (1 63 (1) (1) 178 (2)
16 (2) 25 (2) 37 (2) 52 (1) 65 (1) 9t (1) 189 (2
17 (2) 26 (5) 38 (3) 53 (2) 68 (1) 101 (1) 207 (1)
18 (3) 27 (3 39 (2) 54 (1) 70 (1) 114 (1) 268 (1)
19 {4) 28 (2) 40 (1) 8 (1 73 (1) 120 (1) 234 (1)

I
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At some collicrics the Jaden hutches are watered at the
engine landings.  More ion is paid to the
tion of the hutches, so as to prevent coal and coal dust
heing shaken out of them,

By the use of sicam the temperatuze of the air descend.
ing the downcast shaft has been raised to the temperature

:ugl)llhc cquilibrium of measures at the sole of the upper

height.

};r::pliou of Air jrom Old Workings.—\When, in old

workings, however” well they may be gobbed, vacamt

spaces are left in which the ;i:\s may continié to be elisen:

gaged, long after working has ceased,  Although old
6

of the mine an'd at the same time I with inoi ;
the aie cuerent passing around the nune then ceases to
have any drying power,

Ilygroscopic of water-absorbing salts have been sprink.
led on the roads to secure dampness,

Cual dust from the scresas on the sutface shoudd be
prevented as far as possible from descending the down-
cast shaft with the air current,

The above table shews the number of fatal explosions
duc to fire-damp and coal dust, and loss of hfe occasioned
thereby, as registerad in the reports of the Inspectors of
Mines, from the year 1851 10 1891, both inclusive. There
arc 2,104 separate explosions, causig the loss of 9,172
tives, the average death eate per explosion being 436,

It has occurred to the writer that some argument in
support of or against the coal dust theory may be foundud
on these figures.

It will be abserved that the number of explosions caus-
ing the loss of one life is 1,430, of two lives 303, and so
on to the final explosion cusing the loss of 333 lives.
The rate of decrease of the number of the explosi as

gs do not g lly contain much gas, one cannot
be sure that they do not,  Gas from old workings may
burst out in others being carricd on, in two different mane
ners—viz., by a general lowering of pressure in the mine
and by a_modification of the ségime of the ventilation.
As variation of the pressure in & mine, caused cither by
change in the external atmosphere or in the speed of the
fan, 1s very slight and does not take place suddenly, this
is not so great a cause of danger as the second, stated as
follows by M. Rateau: “The old workings generally
commumicate with those in active operation by several
orifices, so that an air-current is almost always set up, and
sweeps away the accumulations of gas which have a tend.
ency to form there.  This is why they may not contain
fircedamp.  But such & regime of ventilation may l.)c 50

)
merely, there must also be a marked difference of pressure,
\vhich)should not be less than 25 or 30 mm. (1 in, to
134 in)

Great care should he taken in modifying a regime long
established, for a change introduced at'a given point may
exert its influence a long way off, and upset the ventila-
tion of districts ap) 1y 1 from its i
The use of lary il g i, as in the
Blanzy colliery, is calculated to render great service, not
only in the case of e/ de sac workings, but also in certain
districts that may with difficalty be put into communica.
tion with the general air corrent.  In this say it is possi-
ble in order to avoid any awkward strangling of the main
air ways to oblige the air current to_make a” complicated
circuit through the action of the main fan.

Energetic Ventilation, —1t follows that for fiery mines
intense wmechanical ilation is required, giving as targe
a volume as possible with a considerable diffierence of
pressure; and this is the conclusion arrived at by most
fire.damp commissions, though it would appear that a
contrary opinion prevails at Saint-Etienne. The opinion
that hanical ilation is bad and that a large volume

st up that the pressures at the orifices of the old o
may be exactly batanced, when the air, having no longer

of air is not advisab 2 is condemned beforchand by the

a tendency 1o pass out, remins and 1
charged with gas if any swore be disengaged,”

Ventrlateon Regine.—Variations in the regame of venti-
lation, ing under these ci brings about

the rate of their fatality i 15 shown in’ a dhag
(Plate 1) The number of lives fost by an explosion 1s,
roughly speaking, in proportion to the area of the ficld of
the explosion.

Is the curve shewn i the diagram such as nught be
eapected if the eaplosions were all due, or nearly <o, to
one cause =the eaplosion of firc-damp and a2~ If this
can be answered in the negative, can the curve be cx-
plained on the assumption that there are two causes, the
other being coal dust ?

Three assumptions may be made with respect to these
figures and the diagram founded thereon :—

1st—That the explosions are all due to fire-damp.

2nd—That the explosions are ali due to coat dust.

3rd-—That the explosions are due to both agents.

The first | that the explosions are all ducto
fire-damp-=has Leen held until recently, and is still held
by some persons, modified } 7 the admisston that coal dust
has aggravated oz intensitied some eaplosions,  On this
assumption there aq’)cars to be some difficulty in explain-
ing the diagram.  Why should there be such an extremely
rapid decrease up to a certain point of the number of the
eaplosions as their fatality increases 2 I€ fice-damp is the
cause of the large number of small explosions causing
ong, two and three deaths, and also of the monster ex-
plosions, might not a considerably greater number of

di plosi ave been pated. A reason
that might be suggested is, that the use of safety lamps
renders a large explosion possible in some mines l‘xy en-

changes 1 the distribution of pressuees at the orifices, and
an air current is established on one side or the cther, so
that very soon all the air in the old workings, ar nearly
50, bursts into the workings in operation, and_the danger
becomes grave.  Many accidents in but slightly fiery
nunes may pechaps be traced to this cause, for which an
ptional ion of is necessary ;
so that the precept should always be observed that ke
ventilation regime of a mine should only be changed pro-
gressively and twith precaution.
Opinions differ as to whether it is best to wall up orifices
icating with old workings, or to ilate them
constantly 50 as to prevent accunulations of gas; and the
Austrian Fire.damp Commissi that the
lower orifices be stopped up, and the higher left open, so
as to permit the gas 1o pass into the return air-current,
Classificationn of Fiery Mines.—~While in France all
fiery nunes are subject 10 the same tcgulalions, which is a
on, !

many d in thay disteict, especially during the last
few years, all of which accidents have, without exception,
occurred in mines with natural or feeble ventilation.

Necessily of Mingting the Gas with Air.—It is with
great difficulty that fire-damp mingles with air on acconnt
of its extreme lightaess.  The ratio between the density
of air and firg-damp—viz., 7 ¢ 1 —is greater than that he-
tween air and carbonic acid s (1 : 5); and it 13 well known
{Grotto del Cane) that the latter gas remains a long time
on the floor of workings without mingling with the air.
In the same way does fire-damp tisc 1o the roof, collect in
cavitics, and stay there, strong air-currents not being able
to distodge it. As it is not always possible to avoid leav-
ing cavities, M. Ratean Is the use of portabil
fans, provided with flexible hose and nozzle, for dissipat-
ing accumulations of gas. Each of these tertiary (de
troisieme ligne) ventilators would be wheeled about the
mine by two men with the sole object of dissipating
accumulations of gas.

Principal Ventslator.—The maiy fan may be cither
pressure or exhaust.  The necessity for an upward current
and of ?rccling the fan over a shaft not used for winding,

.

sunple mode of dealing with thy gl open
to numerous objections, the Austrian Firedamp Commis-
sion classifies them as: (1) Slightly fiery, which have
less than 1 per cent. of gas (fire.damp and’ carbonic acid)
in the return air ways (5 cubic metee per secondand per ton
of coal got in twenty-four hours); (2) ficry, with from 1102
per cent of gas; and (3) very fiery, with'more than 2 per
cent.  Uatil exh i peril shall Vlish a law
for cach mine, the author thinks it safest to keep to the
present French system,

leads to the exhaust system being employed;
and, that is not obligatory, the
author is of opinion that the pressure fan should be pre-
fereed for the following reasons < Its first cost is less, itis
easier 1o inspect, it chokes less readily and requires less
frequent cleaning, besides requiring less force to drive,
because the volume of air sent down is on an average 15
per cent, less than that brought up.  Somctimes, especia.
ally in collicises subject to underground fires, reversible
fans are put down ; and this is a practice that M. Rateau

id dable if the fan be not required to

abling a great length of air current to become
Lefore it is ignited, while the use of naked lights in other
mines causes the large number of small explosions.  The
explosions causing the loss of one life are undoubtedly
nearly all due to fire-damp; this the writer can state
from " investigation of a large number of them, Had
mines been free from coal dust probably the line
in the diagram would have been ‘crminated sooncr;
as the rate of fatality increases, so it is believed does the
influence of coal dust.

The_ second is clearly Many
explosions occur in mines free from coal dust, such as
damp coal mines, oil shale, ironstone, and occasionally in
lead mines: it may be noticed, however, that in such
wines large explosions do rot occur.  If coal mines had
been free from fire-damp, the dust remaining the same,
probably the hine in the diagram would have been nearer
a straight line.

On the third ption the diag m:\{_!)c plained

Bl

70 be wwell rid'of fire-damp it is_indisp ble to resort
173 hanical tlation, and three different methods
may be employed for getting rid of fi Absorp- 1}

work equally weli in both directions, and if one (the ex-
ional) mode of action may be sacrificed.

tion of the gas by re-agents is impracticable, aml drawing
it off by pipes is difficult and not to be recommended, ex-
cept in the case of blowers. The only really efficacions
method of dealirg with gas is to dilute it with a sufficient
quantity of fiesh air to render it harmless, and then draw
it out of the mire; but the Current must be judiciously
distributed, 5o as to oblige the gas to mingle with the air
cmployed 10 draw it off.

lecessity for Mechanical Ventilation.—Efficient ventila-
tion should (1) circulate a sufficient volume of air to dilute
the gas, (2) distribute thz current and (3) oblige the gas
to mingle with the air.

Volume of Air to ke Cirenlated.—Since the infl

bility of the mixtute of gas and air only begins with a
pr?wnion of 6 per cent. of gas, it would thearetically be
sufficicnt to circulate through the mine a little wore than
sixty-four times the volume of gas divided by six; but

ng in mind the fol g p s
y ignited, and as many mines yichlin;i itin small

) lly much more is required—first, on account of the
dust, which i the infi; bility, and diy,
becausc a flici

Tmnmy are worked with naked lights, local exy
duc toitare not unfrequent. On the other hand the
danger of firc-damp is well known, and if present in
large quantity suitable precautions are taken.  Coal dust

scac ent of safety is necessary, on account of
variations in the disengagement of gas and _defects in the
district of the air current.  The same co-cfficient of safety

is not readily ignited, and in the past no p
have been thought necessary with regard to it, but if it is
once inflamed 1t is likely to cause a large explosion,
because it is present in dry mines continuously over wide
areas, and in many large explosions the loss of lile has
been practically that of the miners underground.
—

The Veatilation of Fiery Mines.

(Paper by M. RATRAU, befose the Societe Mi

Fire-damp gets into the mine in_ three different man.
ners—while the coal is being got; by blowers; and by
ircuption of air from the old workings.

isengagement of Gas from the Working Face.—Some
coals disengage as much as twenty times licir volume of
gas; and, according to the naturc of the coal, sometimes
this dxsenﬁugcmem is very rapid but at others slow.
Sterile rock also di ges fire.damp, which is i
met with in salt and metalliferous mines, and even in
quarries. While for a certain small extent of a_given
seam the disengagement of gas may bLe tolerably
regular (except 1n the case of sudden outbursts), this
is by no means the case under the following cir-
cumstances :——

Issue of Fire-damp by Blowers,.~When the piercing of
a cavity gives risc to a_blower, which is greatly to e
feared ‘in “the neighbourhood of faults, :\ns also when
mining operations in a lower height of workings dis-

fe de Saint-Etienne.)

as that adaplctl for iron bridges—viz,, 1151012 6—is

It itted by fire-damp i , which re.
commend that there should never b in the return air
ways a greater proportion of combustible gas than from 1
10 1°5 pex vent.; but a mine with 1 per cent, of gas in the
return air ways is inly 1n a g i and
there is every reason to reduce it below 0°§ per cent. A
study of the Teturn air in a mine and its variations may

During the last few years, in order 10 keep the mouths
of the downcast and upcast shafts perfectly clear for wind-
ing, 5o as to secure a large output, fans have been erected
underground.  As an air lock 1s always requited, there is
no greater difficulty in arranging it on the surfyce than
underground, whuse the expense in the former case wonld
certainly not be greater.  But a strong reason for never
putting gl 1 so ial an ap asa fan is
that its inspection is in that case difficult and necessarily
incomplete, while if an accident happen, the fan would
certainly be injured, thus rendering it in}possible to
quickly re-establish the ventilation.  The first under-

ound fan was erected at the Shamvock colliery, in

Westphatia; but the manager is so strongly impressed
with the disad ge of this that he has de-
termined never to adopt it again,

Secondary Ventilators are worked by hand or com-
pressed air engines, the latter being manifestly })tefcmblc,
and in this case they arc generally pressure fans.  The
author, however, considers that there are wany cases in
which it would be &nefcmhlc to_employ exhaast fans, on
account of the difficulty of obliging the gas to mingle
with air.  Thus, instead of sending a current of fresh air
against the working face of a level, it would be better to
cxhaust from a point a little in front of the face and near
the roof, by a pip led from the h \| \}
of the timbering.  As the current of fresh air would
traverse the whole working, the Iatter is Jess eaposed; and
Dbesides, the air, continually rising towards the orifice of
the pipe, would draw along with it all the gas which it
d, and which, therefore, wonld be drawn away,

now be made casily and with suff by
means of the Picler me and the Shaw grisoumeter ; anil
this study, rather than the number of men or the quantity
of coal ra‘sed, should serve as a basis for caleulating the
total quantity of air to be sent into the workings. In
many cascs this quantity is much greater than that cb-
tained by simple natural ventilation, which is always in-
sufficient when the seasons change; it is th

With theinsuflation method, vn the contrary, the gas dis:

engaged from the face, drawn along by the air but not

completely mingled with it, would soon” become to a cer-

tain extent separated from it and remain in the spaces

between the horizontals of the timbering. By placing the

pipe in lhcrupper part_of the working there is also the
d of

absolutely necessary to cmploy mechanical means for
ventilation.

Distribution of the Air Current.—It 15 imporiant that
the air cucrent scarch out and draw away the gas from all
the nooks and corners of the mine; and the quantitics to
be sent into each part or place should cqual the quantity
of gas evolved from it.  Besidesthe difficulty of ascertain.
ing this quantity, there is that very complicated one of the
manner in which the distribution’can be effected. It is
indispensable to have a stable distribution ; whercfore the
difference of pressures at the entrance and cxit must be
suff siently great for differences of temperature under.
gro nd not 1o reverse or even slacken the air currents.
+ s not suff for cffecti ilation to have volume

¢ ging short branch pipes at intezvals, for
keeping up a constant circulation in the cavities, Even
Teakage in the main pipe would, t6 a certain extent, exert
this effect.  Another case in which exhaust fans are pre-
ferable is that in which the smoke from shots has to be
drawn off. By exhausting the smoke it goes off through
the pipe, and the air of the working is soon purificd,
whereas this is far from being the case with a pressure

fan. .

Tertiary Ventilators.—What M. Rateau calls zenti-
lateurs de troisieme ligne, alteady referied to, ateintended
for dispersing accumulations of gas.  Very small fans may
be usclully employed to dislodge gas from cavities by air
jets, and’ also to disp fati o
‘mines temporarily alandoner, in which case the exhaust
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fan is clearly indicated, though it should be used with
precaution. In the first place such a working should not
be cleared of gas all at once, because there would be
danger, (as happened last year at Firminy) of causing an
accident by vitiating the whole return air current. Be-
sides, the gas does not mingle completely with the air;
but a large part rises to the roof and fills all the spaces
between the timbering. To obviate this source of danger
the gas must be mixed with a sufficient quantity of pure
air before allowing it to pass into the general current, so
that, according to M. Favet, the difference of densities
becomes so slight that gas has no longer a marked tend-
ency to rise to the roof. This is practically carried out
by M. Rateau’s combined exhaust and pressure fan, that
causes an intimate mixture of air and gas, which mixture
may be led by a delivery pipe wherever desired. In the
originzl paper a table of the results obtained by this
apparatus is given which will draw 50 titres (1764 cubic
feet) of gas per second and mix it with five or six times its
volume of air.

Comparison between Fans and Furnaces.—The author
demonstrates by mathematical formule that fans are much
more economical than furnaces, and from his deductions
compiles a table from which it appears that, at all depths
of working, fuel consumption is much less for the former
than for the latter, the difference being as 1 : 5 at a depth
of 300 m. This is even greater where steam that has to
be generated in a boiler—the first cost of which must be
taken into consideration—is used instead of a furnace.

— o ————

Ignition of Mine Shots.

( Colliery Guardian).

M. Janet opens his remarks on this subject in the
Annales des Mines by observing that, if shots in fiery
mines are not the most frequent cause of accidents, they,
at any rate, lead to the greatest number of victims, while
the labours of the French Explosives Commission, and
especially the discovery (by M. Mallard and M. Le
Chatelier ) of new explosive substances capable of deto-
nating, without igniting fire-damp, had done great ser-
vice to the mining interest, and had also rendered the
working of fiery mines much less dangerous.

As a consequnce of these labours a ministerial cir-
cular called upon the Prefects (chief administrative
officers of the departments) to make obligatory the use
of the new explosives, not only in fiery mines but also
in those the dust of which is inflammable, while at the
same time providing that the temperature of detonation
shall not exceed 1,900 degs. Cent. in rock, nor 1,500
degs. Cent. in coal.

But, contends M. Janet, there is danger of igniting the
gas, not only when the explosion takes place, but also
when the fuse is lighted ; and it is just this matter, so
long neglected, wich constitutes a serious gource of
danger. In fact, except in a few collieries where shots
are fired by electricity, the so-called safety fuse is used,
ignited by amadoux, or German tinder.

The French Explosives Commission pointed out the
advisability of completely suppressing the use of safety
fuse in fiery mines, and suggested the substitution of
friction detonators and electricity. Those methods have
not, however, come into general use, though some fric-
tion detonators have been used with good results. The
objection to electricity, except in sinking shafts and
driving large roads, is that the appliances for ignition
are two heavy to be removed about easily, while currents
of high tension may give out sparks capable of igniting
the gas. So long, however, as the old fuse is employed
there is every reason to reduce its dangers to a minimum,
especially as regards the method of lighting it.

After describing the well-known ‘ safety,” the rate of
combustion of which is stated to be from a metre to a
metre and a-quarter per second, M. Janet gives the
following as the causes by which fire-damp may be
ignited by its means:—(1) By the incandescent sub-
stance used to light the end of the fuse, (2) by the
sparks issuing from the end at the moment of lighting,
(3) by the little explosions that the fuse may cause while
burning, and (4) by the gases due to the combustion of
the explosive, which appreciably precedes the detonation,
when the fuse, penetrating too deeply into the catridge,
is brought into direct contract with the explosive. This
last cause of danger, which no appliance can prevent,
has the great disadvantage of making the safety of the
colliery dependent on the experience of a miner; but
this disadvantage has been lessened since the firing of
shots in mines subject to outbursts of gas has been
entrusted to special hands.

The little explosions that may be caused by the normal
combustion of the fuse also constitute a source of danger
difficult to obviate ; but the experimeats of the French
Explosives Commission have demonstrated that, if there
be none of these little explosions, the mixture of air and
gas is not ignited by the mere burning of the fuse, pro-
vided it be lighted outside the explosive mixture,
safety, therefore, depending on the quality of the fuse.
These little explosions result from two very distinct
causes, viz., (1) the presence, in the central core of
powder, of grains of appreciable size, and (2) insufficient
strength in the outer covering. When the core is made
of very fine touch-powder it burns gently at the rate men-
tioned above ; but a single grain only will cause a slight
explosion, which may burst the covering and emit flame.

All powder used for fuses should thercfore be very
carefully sifted, and the covering should consist of
several thicknesses of material, while the best quality
of fuse should always be chosen for fiery mines. The

white ‘‘safety” is preferable to the black, because the
tar used to coat the latter might be ignited by a little
explosion.  As companies cannot have the fuse inspected,
as rails are, during manufacture, they should, at any
rate, test ten lengths, a metre long, out of a thousand
metres, by burning it in the dark ; and, if the slightest
explosion occur, reject the whole lot. Fortunately, the
length of fuse outside the shot hole is very short, thus
reducing the chance of danger, for explosions occurring
inside the hole can do no harm, because of the tamping.

It is generally belived that amadou will not ignite
fire-damp, though nc direct experiment has, to the
author’s knowledge, determined the question; and
sparks of flint and steel have been proved by the
recent experiments of the French Explosives Com-
mission to be without danger in an explosive mixture.
The practice of lighting German tinder through the
gauze of a safety lamp is, however, likely to cause
serious danger from several causes; and so are the
sparks emitted from the ends of the fuse when lighted
by the tinder.

. The emission of sparks from the end of the fuse pro-

jecting from the shot-hole is of short duration; and it is
probable that a sufficient co-efficient of safety is
afforded by admitting that the sparks do not ignite
after the fuse has bnrnt 10 cm. (4in.) All, therefore,
that is required to suppress danger from this source is
to arrange a close chamber, or at any rate one enclosed
by wire gauze, for lighting the fuse in such a manner as
not to fire an explosive mixture of fire-damp. The
appliances available for fulfilling this condition may be
divided into two classes, viz., those serving for an
indefinite number of lightings, and which therefore
must be removed when such lighting is accomplished ;
and those which, serving for only one lighting, are left
in place, permitting the fireman to retire at once after
effecting the ignitions.

The appliances of the first category are evidently
very inferfor as far as safety is concerned. As it is
necessary to wait until the fuse has burned 1ocm.
(4in.) before it ceases to be dangerous, and as the
rate of combustion is about a metre per minute, six
seconds must be allowed to elapse between the lighting
and removing the apparatus; and it is too much to
expect the fireman to wait so long, when any irregularity
in the composition of the fuse may bring about an
explosion that might blow him to atoms. Instead of
counting six seconds, however, he may hold the fuse
10cm. from the end, when he will become aware, dy the
sensation of heat, that the powder has burnt up tq that
point. He can then remove the apparatus; and this
course is preferable on account of the irregular burning
of the fuse. In any case, it is necessary to leave 20 cm.
(8in.) to allow a good margin for the possibility of
too rapid combustion; and this has the disadvantage of
doubling the chance of a defect in the fuse occurring in
that length.

M. Janet then describes at some length, and aften
with the aid of diagrams, several appliances which permit
of lighting the fuse without the possibility—theo-
retically—of igniting an atmosphere impregnated with
gas.

Lighting by an Incandescent Substance.

M. Lagot, a miner at Saint-Etienne, proposed, in
1881, the use of a coal impregnated with saltpetre,
burning wtthout flame. The apparatus is so arranged
that when one piece of coal is burnt it will light another,
thus affording an incandescent body for the whole day
without touching the tube. The end of the fuse is
pushed into the tube until it touches the nitrated coal.
As the orifice is of the same diameter as the fuse, the
flame remains enclosed in the tube, which must not be
withdrawn until the fuse has burnt far enough not to be
dangerous. This method was tried at the Lalle Colliery,
the engineer of which concluded that it might be employed
with safety by a man specially appointed for the work,
but not by the miners generally. There is, however,
the danger of a small piece of incandescent nitrated
coal falling out of the tube and igniting the coal about the
floor, while sometimes one piece of nitrated coal fails
to ignite the next, and the fuse should fit tightly in the
orifice, so as to prevent the former from igniting the
explosive mixture.

Ignition by Chemical Reaction,

A substitute for the incandescent body may be found in
two substances capable of causing, by their simple contact,
a sufficient elevation of temperature to fire the charge.
Messrs. Davey, Bickford, Smith and Co., of Rouen,
supply a lighter, consisting of a thin metal tube, open at
both ends, containing a smalil glass capsule with a little
sulphuric acid. The capsule is closed by the blowpipe
and surrounded by a piece of muslin impregnated with
chlorate of potash and sugar, kept in place, on one side
by a groove in the tube, and on the other by a piece of
fuse, forming cushion, and leaving a sufficient length of
tube free to receive the end of the fuse in communication
with the shot. The other end of the tube is closed by an
obturator, which permits the passage of the gases
generated by the combustion of the ignition charge and
of the fuse, but no sparks or flame. The fuse is fixed in
the tube and the capsule crushed by a special pair of
pincers, when the acid, encountering the chlorate of
potash, ignites the muslin and then the powder of the
fuse, thus warning the fireman to shelter. These
lighters have been tried, generally with success, at the
collieries of Anzin, Ferfey, Bességes and Carmaux ; and

though there have been misses, blowing out and
bursting of the tube, which may be accounted for by
an inefhcient application, the author’s experiments lead
him to the conclusion that this appliance is calculated
to render service in careful and experienced hands.

Ignition by a Fulminate.

This system, which consists in inserting the fuse in a
pistol barrel and igniting it by a percussion cap, is
employed at the Lens Collieries, in the Pas-de-Calais.
The gunmetal barrel of the pistol is taper in form, so
that the fuse can be inserted tightly. To prevent the
fuse from being blown out the pistol barrel is surrounded
by a cylindrical chamber to receive the gases from the
explosion of the cap and the combustion of the fuse.
This appliance generally answers well and makes few
misses ¢ but the ireman must not remove it until he feels
by the heat that the fuse has burnt to 10cm. (4in.)
from the end.

Ignition by the Safety Lamp.

A safety lamp invented by Messrs. Johnson and
Howatt, has been experimented upon, at the request of
the French Explosives Commission, by the Anzin
Company, with favourable results. In order that the lamp
may remain safe, it is necessary that the flame be carefully
isolated from the surrounding atmosphere. The fuse is
therefore introduced through a tube, which traverses the
lamp from top to bottom, and is provided at the top
with a cylindrical cap and a double gauze. The ignition
is effected by an iron wire, Imm. in diameter, heated to
redness in the flame of the lamp and brought by a
mechanical paw or finger into contact with the end of the
fuse. The holes both for the wire and the fuse are
provided with obturators displaced only during insertion.
M. Petit, engineer at the Anzin Colliery, has proposed
some modifications, including the addition of a
flange to the wire. The fireman must also in this case
keep the fuse in the tube until combustion has gone on
for 10cm. ’

Pneumatic Ignition.

This system is founded on the well-known lecture
demonstration of rendering a piece of tinder incandescent
by the compression of air in a close chamber; and the
elevation of temperature is sufficient to fire gunpowder.
An appliance depending on this principle has been
devised by M. Bourdoncle, mechanic, at Decazeville, in
Aveyron. There is small air pump, the piston rod of
which terminates outwards in a rounded disc suitable for
receiving a smart blow with -the hand, to effect the
compression of air. The barrel is screwed into the wide
foot, in which is a central hole for introducing the fuse ;
and a tight joint is made by intercalating an indiarubber
washer between the barrel and its foot, which washer is,
by the screwing up, pressed firmly against the outside of
the fuse. The foot has also a lateral hole to allow the
fuse to pass and prevent it from being injured by the
blow. In this case also it is necessary to wait six seconds
before removing the apparatus, which has been tried at
the Issards Colliery, in the Decazeville district, at the
request of M. Castelnau, Ingénieur-en chiet des Mines—
that is, Government mining engineer of high grade—at
Rodez.  According to the report of M. Tarragonet,
manager to the Société des Aciéries de France, to whom
the colliery belongs, this simple igniter has given very
satisfactory results, and has therefore been adopted in ail
the company’s fiery mines. The blow must be a smart
one to effect ignition, which is favoured by unpicking the
outside of the end of the fuse, so as to expose the powder
as much as possible. When these precautions are taken
by one who has had a little experience with this appliance,
which is easily kept in order, it makes very few misses.

While the last-named igniter, the Lagot tube, the
Lens pistol and the Johnson and Howatt lamp, all have
the disadvantage of obliging the fireman to stay for a
few seconds near the shot to be fired, the chlorate of
potash igniters permit of his retiring immediately. On
the other hand the latter are expensive, owing to the
high price of the chemical substance, while the mainte-
nance of the others is insignificant, even when taking
into consideration the extra length of fuse required to
give a sufficient co-efficient of safety.

——g e ————

Coal Washing at Louisenthal.—The new coal
washing floor at the Serlo colliery at Louisenthal,
near Saarbrucken, commenced regular work in
1890, and experience has shown that several modifica-
tions were necessary. The very greasy character of the
shale mixed with the coal presents great difficulties in
the way of the clarification of the water with a view of
its being used over again. After being used several times
the water becomes so heavy that the jigging of the coal is
interfered with.  Experiments made with a view to
obviate this difficulty have as yet given no satisfactory solu-
tion. The arrangement by which the coal passed from the
jigging machines to the bins, by means of chutes, was also
found to be disadvantageous. These chutes were huilt
horizontal for a distance of some three yards, and the coal
had to be forced along by a powerful stream of watcr.
Consequently a large quantity of water was carried with
the coal to the bins, so that the proportion of water in the
lump coal was 5.32 per cent., and that in the smaller coal
6.07 and 9.01 per cent. respectively. This disadvantage
has been obviated by the introduction of perforated metal
band conveyors, the proportion of water being thus re-
duced to 3.71 per cent. in the lump coal, and to 5.03 and
6.04 per cent., respectively, in the smaller sizes,
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‘The ‘“*Robb-Armstrong” Engine.

We illustrate on this page a new single-valve auteaatie |
engine recentiy brought out hy the Robh Engineering Lo,
of Amherst, Nova Scotia.  In general appearance it does
not differ greatly from several popular tngh-speed enganes,
and no radical departure has heen made in principles of
construction, the aim being to combine as wany as pos. |
aible of those points which have proven best in “practice,
with such improve- P
ments in details as
have been supgested
by observation and 8
cxpenencewsthother §
cengines.  In other J)
wonds, it is not an
attempt todevelopa &
new species, but to
advance one step in
the evolution nf that
already  highly de-
veloped machine,the
American high speed
cngine. The follow-
ing isa bricf descrip.
tion of the main

Fig, 2,

Yox, when the hinged crank case is raiscd.

The crank.
pin is oiled through two 47 holes, cue extending from
cach sude of the crank to the center of the crank pin, all
il wasting from the mner ends of the shaft heanngs being
wstantly catnied to the crank, while all oil wasting fror.
the outer ends of shaft beanngs is caught, and by a ring
riding on the top of shafts, and dipping into the oil below,
£ re.urned agaia and again to the bearing, until it finds
its way to the crank-pin and escapes to the cranh pit, to

'
1

T
ally  “Straight  .ine.”  The ecceantric rod, so
called, although  there is mno cccentric, has lall
and socket bearings at cach cend, the lalls lemg
case-hardened  and ground, anl  the socket< or
boxes of phosphor bronze. The rucher arm, by o* ch
the eccentric rod drives the valse, is honzontal, with a
vertical axis : there is no twisting strain on cither of s
bearings, a straight line passing throughall three of them,
Anindea finger attached to L a ., as shown in plan

! o mones view, Fig. 3, shows,
by the praduations
over whié‘n it passes,
the movement cf the
valve, and thus is of

.( assistance i valve
¥ scting.

A small sight.feed
oil cup, directly over
the centee of the
rocker arm, supplies
oit through a tube to
the outer end of the
arm.  The cccentric
rod s hellow, being,
in fact, a picce of

features,

The frame is of
the * Porter ™ type
with  double - ?i%k
crank ; it has con-
siderable  sectional
area, carried well
abave thecentre tine
and is particularly
thick at the top, thus

hg'dmnlic mipe, and
through it the oil

passes to the eccen
tric ll:in, any oi
finally cscapin&
being ‘caught ~ an
held in the flanged
fly-wheel,

bringing the wmetal
in the direct line of

strains between the
cylinder and shaft
bearings. The engine
weighs a little over i
100 pounds per horse
power, not an un-
usual weight, but the
metal is distributed
to give the greatest
attainable  stifiness,
and without much
regard to the ““anvil
principle,” the foun-
dation being expect
ed to furnish all the
weight required in
that direction at less
cost.

The crank is
“built up of cast
disks ani forg-
cd stcel pinand
shafts, the
peculiar  ar
rangement  of
the crank pere
mitting the fits
of the shafts
and pin in the
dishs to be very
long,  without
separating the
shaft  bearings
unduly, as 1s
shown in the
cross-scation at
the right of fig,
2; the counter-
weight s of
equal moment
with the recip-
rocating parts.
The shaft bear-
ings run in cast
ironshells, bal)-
bitteds theyare
not  provided
with means of .
adjustment for
wear. The
bearings are
finished by
grinding opera.
tions of great
delicacy, “and
are round and
pazallel within
a limit of vari-
ation  smaller
than the aver-
age  machinist
will usually de-
tect, even with
the aid of the micrometer. The shafts arc made to gauge,
and the shells are interchangeable, as are the other patts
of the engine; hence, a duplicate sct of shells may be kept
for emergencies, The crank is covered by a cast-iron
case, shutting it completely in_except at the slot through
which the connecting rod works. ll'hc crank disks are
without the usual finished flanges on the periphery, the
crank case being designed to have a sul iat and fin-

The centre bear.
ing of the rocker
arm works in a bath
of oil <o arranged
that it is constantly
flooded, and so that
10 0il can escape to
the floor, any over.
flow draining to the

crosshead guiue, and
finatly to the crank
pit.

. The crosshead isa
single steel casting,
of the “Slipper™
lg;pc, the bottom of
|

e slipper being

he pis-
ton rod is secured by
being gripped in two
laces, about two
inches  apart, one
place being threaded

Amsricas Mokttt and  the other a

THE ¢ ROBFARMSTRONG  EN

be drawn off and filtered.  In practice the crank-pin does
not need oiling other than as stated, but a sight-feed oil
cup is provided in addition to those oiling the shaft bear-
ings, which will, if desitcd, feed oil direct to the crank-
pin through onc of the J4” holes before mentioned.

The l%hwhccl governor is a moditication of the
“ Strajght Line,” and, together with the valve, is used by

ished appearance, and free access is given to the crank-pin

with the Straight Line Engipc Co.; the ol
ing devices mentioned will also e recognized as essenti-

parallel  fit,  The
crosshead s
split and is
gripped on to
the  rod by
bolts; this
proves ver
good, in that it
can be taken
apart and put
together again
withoutgetting
out of linentore
than  permis-
J sable in  the
highest grade
of engine work
~—a point in
which theusual
methods of se-
curing  piston
rods to cross-
heads (with the
exception  of
the taperfitand
key) are often
faulty. The
crosshead  pin
is of cast iron,
as it is believed
that,in connee-
tion with the
large and long
bearing, it is
the best ma-
terial for the
place. Thecon-
necting rod isa
steel forging,
the crank end
being of the
“Marine”
type, while the
crosshead end
is mortised for boxes, which are cast iron, hned with
babbitt.  The adjustment is by a wedge and adjusting
SCrews.

The Labbitt used in the engine is made from cight parts
Banca tin and enc part cach of antimony and copper.
The piston is a single casting with sprung rings; it is
made extremely light, both to save the cyhinder from wear
and to make it the * hreaking-down picce;” though
amply strong for all legitimate loads it is expected to be



100

‘THE CANADIAN

MINING AND MECHANICAL

REVIEW

weaker than other parts, the idea being that jt is the best
thing: to break, when experiments to determine the com-
pressibility of water ase being made withit. - The exhaust
}n.m:\gv\ are gacheted by air spaces trom the eyhnder, and
rum the ndsteun in Jnc steam chy The throttle s a
muwlification of the ** Cothnr Valve " used by the Straight
Line Engine Co., but s operated by a lever instead of o
wheels or ball handles,

The worthmanshap s intemdad 1ol equal to that of any
other engine banlt. The f also build cheaper auto-
Matics, but this engine was brought out to titl & demand
fur which iy hase previmnly bnen obliged o impott the
best and highest priced Amenzcan engutes, The engine
was designed and its wanufactuze organized by Mr. E. J.
Anustrongz, who 5 now with the Ames Iron Waorks,
Owege, N Y, which compuny will abo buld the engane
in tlus conntry.

—~— - -

A New Ventilating Fan.

At a meeting of the Lancashire Branch of the Nauonal
Aswciation of Colliery  Managess, recently  held at
Wigan, Me W Hoptan, of St Helens, brought before
the mecuing a plan of his now dram shaped as producing
fan  He saol that the slea of anmnproved fan had been
revolving m his mind many years, lut he never contem-

plated that hie would bang ene out hitnself I the easly
martof last year he diew 2 plar of a fan, bt after repeated
altezations and amprovemants, he had 2 wonden model
made. Sl be found that there could be no tusther -
pravcment. He accordingly had a small fan made by
Mewrs, Daglih and Co, St Helens, gt 0. by 311,
which gave great saustacton m the quantaty of air pros
«luced when tested.  Has fan o the shape of a drum,
having enght blades or sevops. The air entered the fan
on cither one ar both sides of its diameter, and discharged
air alt aound ity cucumference.  He wished them to
anderstand that the fan caused streams of air to flow
through it similar to a lcomotive engane on the radway
when it Jaaimed water from a loag trough in the centse
of the rad. Doubtless they had seen on the sailway in
the centre of the road a long trough of water about 200
yards 1 length,  Now, when the engine ran alony the
Tine at a grear speed, the water i the trough was scooped
ap wte the tank, and as the speed of the engine mercased
the water nishied anto the tank with a much greater force.
So, i hke manncr, the air was scooped up nte and
through the fan by means of those eight blades which he
had previonsdy mentiond 1, amed pased out of the fan all
roum‘ s arcumference, and as the veloaty of the fan
increased, the eight streams of 2 ecanie stronger and
stronger, tll quite a hurricane of air was produced. 1
Iehicve,” sand Mr. Hopton, **that sy fan will pracuce
a greater quantity of air than any other, and with less
horepower tou; because the fan 15 not heavy or
ponderous. Unly the shafts, blades, and arms revolve.
1t 15 1ot necessary that the blades should be wade heavy
and thich : bailer plates sinular to other fans 3ot and
458 1 hameter, ¥ n, thick plate, will be quite
suliicient.  Suppose a cursent of air is travelling at a
veloaty of 300 feet per nunute thiough an apenture or
open space of one foor square, 300 culne fect of air per
munute will pass through the apenture  Agan, <uppose
the air 1« stagnant, motionles., and we are able to pass
the aperture thiough the stagnant 2ir at a veloaity of 300
fect per mnute, by the law of nature 300 cubic fect of air
should }us through the :perrure. By this illustration
you will better understand the quantity of air that will
pass thiough onc of my fanv  Suppose, then, that one
of the fans as 24ft. 1 dameter, and 9 fi. wide, its
citcumference will be 733953t Further, if the fan
makes 100 revolutions per winute, its circumference will
pass over a space of 7339°S4 fi. 3 Where are cight scoops
in the fan, cach onc having an apertute near s
circumfesence for air to pass through of $fi. wilde by 9 ft.
long, and, as there are cight such apertures, the total
arca is 28Sfi.  Multiply then 7339°S33 by 288, andthis
will give you 2 grand tal of 2,171,473 cubic fect of
air. Genatlemen, I shzll not attempt to make you Iclicve
my fan will produce over two milhon cubic feet of air per
sminute, for 1t would be impossible for the scoops of the
fan to get hold of the air so quickly in its natural and
dense state. The air would be much cxpmaded or
rareial in passing so quickly through the fau: 1 there-
fore divade the quamtity of air by E)ur. yet 1 have over
halfa.million cubic fect of air produced by the fan.  Had
1 mecans at my disposal | would fix onc at some colliery,
and would guarantce that ever halfa-million cubic fect
of air would pass through it, or T would charge nothing
for the fan. ¢ two strcains of air which passed throug!
the diamctes on both sides of the small fan when tevted
was 100 strong to be measured by the ancmometer. It
dzew in the overcoat of an official of the fir, he baving
passed too near i, These is little weight or presaure of
the air on the blades or scoops of the fan acit revolves
The air can shide {iccly, with lntle o7 no fnction, through
cach apestire : not 2 waght of over two tans of air
carnat along with the blades, as some fans dn, when
tevoling, before the air en caape therefram A
cyhader, 37 0. diameter, 18 in. <irake, and 55 b
pressure o steam, would work the fan the number of
scvolutions fequited, and when fived would last a
Wfetime. At the closc of Mr Hopton's paper. 3 hearty
votcof thanks was accotded to him, and it was decided to
accept the anvitation to St Helens on the 23rd inst , 10
visat the fan at work at Meswe Daghsh’s edtallichment,
and aficrwards tohold a meeting ain St Helens to consider
the ments of the fan as cxhibited. !

Explosions, Gob Fires uud Coal Dust.

At Longton, on the 22nd ult,, Mr. Joseph Taylor de.
liveresd the twelfth of a series of mining lectures in con-
nection with the Staffordshire County Council.

The chawman {Mr. Joel Scttle, of the Madeley Coal
and Tron Co.), confined his opening remarks chiefly to gobs
tires.  With these he had hadagreat deal to do, in the most
fiery seams and distrset i the country, and his remaths
were o this account of speaal interest and  value,
Whenuver any indications of a gob fue mantfested theme
selves they must be attendad to, as he never haew a case
in which a gob fire was arrested or extinguished of atself,
His experience taught him that the best plan, as a qule,
was to build off the place threatened with a gobs tire on
the retusn side, as this would cauvse the carbonie acia gas
to back upon the fire anil so help to smother i

Me. Taylor commencedd his lecture by stating that he
would cunfine himself mawmly to eaplosions and coal dust.
He would comprehiend his treatment under the following
heads: (1.} Detiniton and condition of an explosion; (2)
ph D eapl ) afterdamp and other
cffects of explostons 1 (41 how explosions are cavsed 5 and
15) how they may be prevented.  This wou oo in the
comuderation of both gob fites and coal dust, and enable
b lay before them many nnportant results of recent
scientihic mvatigations,

An eplosson s a general sense observed the lecturer,
mght be defined as rapid ovidation 3 but this was not
sntficiently specific for their present purpose. — As nuners
they had to deal chiefly with c\\\k\\mm of firedamp, but
there were ~ometimes boiler explosions ; and, as he should
show, explostons of coal dust even when there was no fire
dawyp present to begin with.  In dealing with the condi-
tions of an eaplusianas commonty undenstood, Mr. Taylor
evplainad that these must be present 2 certain amount of
warsh gas, wethyl hydride, or firsdamp, Cl,; a~ ' this
must be muned with 2 certain amount of i

cause a repetition of the eaplosion, and sometimes more
than one,

In dealing with the canses and prevention of explosions,
it was impossible to aveid saying something respecting
coal dust,  In giving his evidence before the Royal Com-
mission on Coal Dust, Mr.\W. N. Atkinson, Her gl:\jcs!)"s
mspectar of nanes, had regarded coal dust proper as that
which was sufficiently fine to pass through the meshes of
a standard wire gauze ; and this Mr. “Faylor considered
the best defimtion of coal dust yet given.  Such dust was
not explosive of itself, in the same sense as gunpowder,
as was proved experimentally 3 but if very dry and sus-
peaded in the air so as to be in a position to admit of the
carbon being rapidly oxidised, it doubtless did become
explosive. The function of coal Jdust in relation to the
cause of eaplosions was a somewhat veved question, and
the lecturer was anxious not to be dogmatic; but he,
personally, was decidedly of opinion that an explosion
might take place in conjunction with a blown-out shot in
case conl dust was suspended in the air in sufficient
quantity, even if there were no firedamp present whatever
to begin with,  The explanation was easy  enough.
Coal dust, as was illustrated by disggrams Jm“ing its
n‘ipc:lmncc under the microscope before and after ex-
plosion, was porous and contained a large amount of
occluded gas. This was driven off by a flame fiom 2
Mown-out shot.  The dust was distilled, even as coal is
in the process of gas manufacture,  The sitedamp thus
prcluced at once explodes, and causing sull further dise
tillation of gas from the coal dust atself, may givense to a
series of explosions almost simultaneousty, and propagate
the Aisaster as far as the coal dust eatends and s sufficiently
dry.  Thus, said Mz. Taylor, was one of the most recent
and iy results of 1 13 Ttmght
now e considered as almost beyond controversy, as an
otablished fact ; and hence he felt yustified i rmtroducing
the question in the present course of techmcal lectures.
The po&ihilély of exploding coal dust was pracucally
H .

the wivture giving the greatest heat and force, as well as
the loudent report possihle, being onc pant firedamp with
nine and a-half pasts of plieric air.  The afterd:

duced by an eaplosion under these

¥
was not

by an
The subject o)f gob fires having been dealt with so abl
by the chairman, the lecturer said he would confine lus
semarks to the much-controveste:d question asto the cause
of gob fires. It had long been held that these spontane.

::cmposcd cxclusi\“cly of chokedamp, but of y
pasts nitrogen, twently parts aqueous vapour, and nine
r:ms only of chohedamp, or carhon dioxide, in every
hndted. . The relative prapartion of these sul

ous ign were due 10 the ondation of wwon pyrites
}utscnl 1 the coal, but this theory always had to face very
formidable difficultics. It was true that won pyntes n

Lowever, was soan changed, owing 1o the condensation of
th2 aqueous vapour on the comparatively cold susface of
the roade. These points were atlustrated by beautiful ex-
rriments, as alsa was the necessity for a definite mivture
i order to gve the mauximam evplosive force and
temperature.

The temperature produced by an explosion occurrring
under the conditions suppased might be imagined, from the
fact that 1 1 of CH, buming 10 CO, and H,0 yiclds
about 23,530 units of heat; which mght be convested
into units of wark by multiplying by 772, In the expen-

iderable nse

quantity might be made to burst out into flame,
It it very mrely happened that there was cnough of this
compound present in coal to cause spontancous combuse
tion, since those varictics most hable to and noted for
sclf-igmition only contamed abowt 0.8 per cent.  As
against the cominon theory, it was also a remarkable fact
that gob fires frequently broke out in scams where scarcely
any pyntes was present, and in some scams noted for ats
presence o gob fires had occusred.  These facts and a
number of others adverted ta by the lecturer, especiatly the
pecuhar property of cashon for condensing and atrorbing
gases on its sutface, led the theory in question long since

ment showing this rapid and of temny
tuse, the glas instunent used was smashed almost
immediately after being lighted.

This rice of temperature causes a sudden expansion of
the air and gases present ; and the expansion is so yreat
that 1 cubic foor of mined firclamp and air on being
exploded, becomes at the moment of explosion no less
than § cubic feet.  The lecturer enlarged on these factsas
explaining the origin of the explosive wave, as well as the
dite effcets of cxplosion.

The force devcloped by an explosion under conditions of
the maximum explosive mixture equals 138 atmospheres,
or 30,0001bs. per square foot, and exceeds that of the mest
dicastrous hursicanc.  1f, in casc of a hurricanc, the air
travels at the 1ate, say, of 100 miles an hour, the pressurc
per square foot upon budics with which it comes 1n con-
tact is only about 30 A per squate footl; and though this
is sufficient 10 tcar up trees and blow down bridges and
almost cvery hind of masonry we in England construct,
it is as nothing when compared with the’30,000 1bs, per
siquare foot obtamed 1 a colliery explosion.  Such facts
as these would enable them to understand how it is that
frequently explosions tear down the roof, displace the
timher, break up strong iron platcs, wheels and axles,

‘Thosc who, hike himsclf, hadt personally witnessed ex-
plosions, kncw that they were generally attended by
several distinet shocks; and these, he considered, had
not so far been sufficiently und 1 and explainat by
mining authoritics.  The first shock produced the most
disastrous effects, and was felt all along the line of the
explosive wave, and often to great distances from the
scat of explosion. Tt was duc principally to the force
developed by the expansion of air and gascs oning to the
greatancrease of temper-ture.  The second shock, which
was somctimes almos  ~qually di w, 1,

10 be susp 3, and now weare in a posit 'n toannounce
that without question gob fires really result not from the
oxidation of iron pyrites, but from the heat developed
dunng the oxidation of the coal itscll. Temperature,
dryness, capacity for absorhing moisture, and fineacss of
the pasticles, were also shown to e very mnportant
factors. When the gob began to give off simoke and
“<unk,” and the temperature became sensible, es; <cially
when the thermometer indicated 6o degs., it was time o
make a move, and thenthe air supply must by some means
at once be shut off so as to prevent further oxidation,
Whether the stopping should be huilt on the intale or
return side of where the fire was thteatened was a matter
which could ouly be determined by special cireumstances,
and no universal law could be laid down. No theory
would fit all possible occasions, and much depenided upon
intclligence, practical experience and carctul techmical
aducation. d

——————e
‘The Prevention of Winding Accidents. — A
new app or the p i of winding and
over-winding accidents at collicrics and blast furnaces, is
deseribed by Mr. W, Grimmit, in the Transactiens of the
Folerated Institution of Mining Enginects, vol. i., page
243 Two cylinders partly fitled with liquid are cone
nected by a pipe at their lower cads.  In this pipeisa
valve for regulating the speed of flow from onc cylinder to
the other, and the pipe is also passed through five or
seven small cylinders in which loose plugs can fise and
fall.  When these plugs come opposite the tulx, they ob.
struct the passage of liquid from onc main cylinder to the
other.  Plungers in these two main cylinders are
connected lrya tope over a dnua, driven to q)‘na\son}\
with the main winding drum, so that their position ndi.
cates the whereal of the cages in the shaft. If from

vas g o
due to the formation ot 1 vacuum, partly in consequence
of the rush forward, lut chiefly as the result of condensa-

any causc the speed hecomes too greaty the liquid cannot,
owing to (hc'rcgph:t‘ing va.'l\':‘ in the pipe co:}ncshngﬂ\hc

tion of volume. A mixtuse of onc cubic foot of i I
with nine cubic feet of air, making altogether ten culic
fect, would, after explosion, oecupy only nine culc feet,
thus forming one foot of a vacuum. In case of mine cx-

ylinder, Tevel. gly a float
gan d cylinder 1 to the main cylind

falls, and, through tripping mechanism, closes the sicam
valee and puts on the brake—the latter operation being

plasions the vacuum thus produccd was i-lerable, asd
the zush of air to il this gap up immediately afice the
first shock, under the enormous weight of the atmosphere,
was the chief cauce and explanation of the second shoch.
A third shock was also frequently noticed, and this was
shown to be duc chiefly to the rehonnd of the air and
gases owing 1o their great clasticity.  Sometimes, also,

plasions were of a pound and very pl s
acter, owing to the cscape of occluded gas from the coal
<ides into the vacuum, and alw to the influence of the
heat on the coal dust, producing firedamp sufficient to

perl d gradually awing to the interposition of a pocu-
matic cylinder. Tf\c ordinary speed of winding is con.
trolica by the lating valve, but the mayalso be
controlled at of from any suitable point by means of the
plogsabove teferred to. One or iwo may be connected 13
the indicating gear, 50 as to ohstruct the passage of fluid,
and thereby stop or slow dowa the cngine at any desuted
pownt. The other plugs can be used for stopping the
cages at intermediate inscts in the shafts, and onc plog
may be connecled 10 a wire inthe shaft used for signathing

ot R
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Side Lights on the General Phosphate
Corporation.— Broker Sando's Fat
(¢ issi —inter £ Facts
of the Defunct Phosphate
Boom.—-Boodie Galore.

—_—— -

STEWARI’S DEED OF SALK 10 TIIE CORVORATION.

An agreement made the thind day of September, one
thousand eight hundred and ninety, between p;orgz‘;
of

v
ever, without the consent of the Corporation being first
obtained for that purpose.
7. The Corporation shall appoint some person in Canada.
to be its 'y ur agent, with full powers ia retation to

Stewart, of 128 Lyon Street, Ottawa, in the L
Canada (hereinafier called the Vendor) of the one part,
and the General Phosphate Corporation, limited (herein-
after called the Corporation) of the other part.  Whereas,
the Vendor is entitled for an absolute estate in possession,
free from 1 tothe several phospl proper-
ties and rights hereinafier described, and he has procured
from the persons whose nawes are set forth in the second
schedule &h:n:lu, the reports and analysis in the said
schedule mentioned with regard to the character of the
said ]uopc’ninla:ld (l{.c patute and quality of the phos.

The swt of J. Lamson Walls, 1.C.5., late jeer to
the General Phosphate  Corporation, against George
Stewart, vendor of the High Falls phosphate, propertics
to the General Phosphate Corporation, and until recently
its mining laiming tanding
on the sale of the property, comes ?ﬂ' at Aylmer on 171h

1 lati the i i i

rh:m: ¥ And whereas the Veador has

ished the Corp with 2 in writing,
which hie has represented to be an accurate epitome of
he said reports and analysis, and to be an exact-deserip-
tion of the said propenies; and the said statement, as also
the said reports and analysis, have, for the l\urposc of
identiti been signed by the Vendor aad Lydstone

instant, ing } g

tion, management, and subsequent failure of the Cor-
poration are promised.  In the ime, knowing the
terest that is tahen in the event, we have taken special
pains 10 get at some of the facts, which we present
ierewith, - J. Lainson Wills came to Canada in June,
1888, under a two yean' engagement as manager’ with
the Canadian Phosphate Company, Limited, of London,
operating certain phosphate mines on the Licvees River.
This engag i 1 after the Pl of the
first year, and frow June, 1889, he resided in Buckingham,
where he canied on practice as a Hing o

Joseph Langmead on behalf of the Corporation.  Ana
whereas the \ endor 15 desirous of selling the said proper-
ties to the Corporation, and the Corporation is willing to

the completion of the sale of the scheduled premuses, and
shall notify such appointment to the vendor not less than
twenty-one days before the time hereinafter fixed for come
pletion.

! 8. Thesale shall be completed in Ottawa, in the said
Dominion of Canads, on or before the thirty-fiest day of
Octoler, one thousand eight hundred and mincty, when
the vendor shall duly transfer the scheduled prenuses to
the Corj orits The Coryp ion shall,
at the time of such transfer, pay to the vendor, or as he
shall direct, the said sum of ten thousand pounds, and
will, within thirty days thereafier, exccute, in favor of the
vendor, the covenant and decd of charge referred to in
clause 6 hereof,

415,000 FOR PLANT AND A GUARANTEED OUTIUT.

9. I ion of the scheduled premises shall be given
to the Corporation at the time hereby fiaed for comple-
tion and the vendor shall therenpon proceed to provide
and set up on the scheduled premises machinery, plant

purchase the same upon the terme b ,
but subject 1o the power of rescission after con-
tained, ~ Now it is hereby 2geeed as follows ;=

and apy suitable for working and getting the phos.
phate of lime on the said premises.  Thesaid works shail
be executed by the Vendor, under the direction and 10 the

isfacti o} J. Lainson Wills, M.E., of Buckingham,

The Vendor shall sell and the Corp shall pur-
chase, all those picces or plots of freeholl land situated
on the River Licvre, twenty-one miles from Buckingham,
in the County of Ottawa, in the Province of Quebiee, and

ninmyg
engincer. Among local properties reported upon by \\'illzsT
about this period may be mentioned :
. (1) The Glasrow-Canadian Phosphate Company s mines
in the Townships of Tortland and Derry.

(2) The Squaw Hill and Actna mines, now operated
by the Angle-Continental Guano Works Co., of Loadon,
England.

{3), The Litile Rapids mine and other properties owned
by WAL Altan,

(4) The Central Lake mincs, owned by S. P, Franchét
and others.

(3), The Blackbura mine in Tcmlnlclon, now owned by
the East Templ, District P2 Syadi

(6) The McMillan mine, owned by “the Dominion
Phosphate Company, of London, England.

(7) The Nonth Star mine, owned by the Dominjon
Phosphate and Mining Company, of New York,

{8) The Murphy mine, Templeton, propenty of Sir
J. J. C. Abbotr and Hon. C. C. Coly, since aoquired by
the Corporation.

(9) All the Stewant_phosph lots in the Township of
Bowman (amongst which are the 1 igh Falls geroup, sold to
the Cory; the whole ining 1450 acres.

The last named is the olyect of the present rech

D of Canada, n in the agpregate to one

thousand four hurdred and fifty acres, and known as the

High Falis group of phosphate properties, and {the
seutarly deserited &

Ottawa, aforesaid, or other the engineer for the ime
teing of the Corporation, to be approved by the Vendor,
and shall be completed within six months from the date
of possession bemg taken by the Corporanon. The
Vendor guarantecs that the sum of fifteen thousand pounds
shall be sufficient to complete the sad works and {::)\\'c a

several lots of which are mure § S in
the first schedule hereto) together with the mines and
mining and other rights, and the plant, machinery, stock
and other property which are now on the said propertics

sum sufficient for working capital to be employed in
carrying on the scheduled and the Corporati
hereby agree to expend and cmploy that sum or such less
sum as may be required for these purposes and will im-
liately after Iction of the pay 1o the

or belong to the Vendor in i , ail of
which land and premises are hereinafter called the sched-
uled premises,

2. The Vendor shall, immediately on tne cxecution of
these presents, hand over to the Corporation the original
reports and analysis referred to in the second schedule

Vendor an instalment of two thousand pounds for the
purchase of the y plant hinery, or such other
sum as the said engineer may cestify to be zequired for
the purpose, and upon production of ‘the certificate of the
said engineer that work of that value has been executed to
his f: Ly the Veador, such further portion or

hercto, and he shail, if so required by the Corp
exccute a statutory declaration that the said reports and
analysis were in fact wade by the respective persons by
whom they purpost to have been made.

3. The Corporation shall, with all reasonable despatch
after delivery of the said rcports and analysis, direct
Georpre Attwood, of Lombard Street, in the city of Lon-
don, or some other competent person (10 be approved by
the Vendor) 10 procecd to the scheduled premises and
personally test the accuracy of the said reports and
analysis, and repost to the Corporation upon the cxtent,

The propettics were reported on by Wills on j0th July
1‘880. and the original report with {naps, ete., i’nmlgl 2‘;
Stewant, for which Wills received the sum of one hundred
dollars,

In November, 1889, Stewart, in company with E. I3,
Ilnyu)gk, of Qutaws, sailed for London with the obyeet
of finding a buyer for the phosphate  properties above
mentioned.  About thistime the ““boom ™ took place, and
several important sales of Canadian phosphate nuncs were
made, notably the Blackburn, the Squaw Hill and Actna,
the McMillan, and others.  With the olject of assisting
Stewart in his negotiations, Wills sailed for England
January, 1Sc0. He avers that Stewart had personal
intervicws wath him daily, and that he (Stewart) was
depending on his information and advice to obtain pur-
chams.l‘m his propertics.  Wills, however, had not so
£t seccived a cent from Stewart outside of the fec of S$100
for his rcpon.

STEWART'S AGREEMENT WITH WiLLS.

Wills Is that the for
hased on Stewart’s letter to ﬁim. dated oth
February, 1890, as follows : LoaJon, oth

““In consideration of your scrvices rendered, and now
rendering, in connection with the sale of the following
phosphate lands, in which I am intcrested, that is to says

The Bowman group and Poupore, 400 acres.

High Falls group, 1,450 acres.

Ray and Cowan group, 400 acres.

McKenzie group, 200 acres.

Chapleau group, 700 acres.

Allan group, 1,000 acres.

J. W, McLaren group, 216 acres.

Mi<Callum group, 400 acres.

On a sale being cffected of the part o whole forcgoing
propettics through the aid of your aforesaid professional
scrvices, 1 agree to pay z};g of the cash sale obtained,

. Very truly yours,
N (Signed), . GEO. STRWART."

The Stewart propertics were acquired by the General
l.’hosp{xalc Corporation, Limi:nl.“xl)f Lond’in. fotG:l :;:
sideration of forty thousand pounds sterling, Wills being
present with Stewart in the offices of the Corporation at
the time of the drawing up of an agreement dated at
Londo?, 30th_Scptember, 1891, by which the sale was
dctmmnefl.. Tt was thus taken for granted by Wills that
the commission of 234% on the £40,000, namely, £1,000,
(}t 54,866.69).“15 ustly camed, it being only 2 question
of Stewart having the fands in order 10 obtain a setile.
meat.  Wills avers that it was only after presenting his
statement of current accounts to Stewart in September,
1991, that Stewart’s objection was made to the payment

of this commission.

nature, prospects, and general desimbility of
the scheduled prennses, and unless the report of such
person shall confinm in every essential respect the sad
statement of the Vendor, the Corporation shall be at
liberty, by notice in writing, served upon the Ve!\dor on

on \

postions of the sud sum of fifteen thousand pounds as.
may be applicable and necessary from time to time to be

ificd by the said engi to the letion of thesaid
works. The Vendor will, for a period of twelve ealendar
months at least after a commencement shall be made to-
wark the phosphatc on the scheduled iscs, devate his
whole timie and autention to the working and development

AT A SALAKY OF ONE THOUSAND IOUNDS

for that period, and will, under the direction  afore-
said, carry on the operations thereat; and the Vendor here-
Ly guarantees that during the said fint twelve calendar
months after the fiving of the said plant and machinery
and the commencement of operations for working the

hosphate on the scheduled ises with the use ofl;l:mx

or before the thuty-fisst day of 1D
¢ight hundied and ninety, 1o sescind this agreement.

4. The Vendor shall warrant the accuracy of the states
wents contained in the saud statement an writing, furn.
1shed by hun to the Corporation as above recited, and the
Corporation, if it does not avail ansclf of the nght of
rescission conferred Ly the last preceding clausc, shall be
catitled to recover zom the Vendor, and he shall be
hiable to make P to the Cory {or, any
loss ariung from any missatement of fact in the said
statement.

and hinery erected by the Vendor asaforesaid and the
zesiduc of the said sum of fifteen thousand pounds
being cmployed as working capital, an output of not
less than ten thousand tons of phosphate ore, con-
taining not less than scventy-five per cent. of phos.
phate upon an average, so that no ore contajning less
than seventy per cent. is shipped, will in the ordin-
ary course of working b yiclded and will be put free on
the wharf at Montzeal at 2 total cost to_the Corporation
for mining and transpost of not more than nine dollars
per ton, and the vendor hereby agrees that if the said

i f d, the ion will, out of

nd pounds secured to the Vendar by the

S. The Veador shall make out, to the satisfaction of | g is not |
the Corporation, a gol title to the scheduled § the thinty th
for an al estale in i tothe laws | i

. . . 1 J
in force in the sait Province of Quelxee, free from all
encumbrances.

TUE FUKCIASR CONSIDERATION.

6. The consideration for the said sale shall be the sum
of forty thousand pauns, whereof ten thousand pounds
parnt thereof shall be pawd i cash on notification being
made to the i hercinaft ided, that the

d in clause 6 hereof, be cntitled to-
sctain alsolutely for its own use the sum of ten thousand.
pounds, and the said instrument of charge shall contain a
proviso icting the indebted: of the Corporati
thercunder and reducing the ch:\r%c on the said scheduled
premises by 2 sum of ten thousand pounds with all inter-
st therecon in the event of the Vendor failing to imple-
ment and perform the g hereinbef 7 1
and contained.

10. The Corp shall provide the Vendor with the

b as L
transfer of ihe schoduled premises has been completed
and the residue of thirty thousand pounds shall, but_sub-
jeet to the proviso for scduction hercinafi inad,

necessary funds to pay mining and transport at the mate
of not ding ninc_dollars per_ton, Lut the Corpora.

with interest in the meantime at the rate of six cent.
per annum from the date of completion, be_yaid on the
thiny-first day of October, onc thousand cight hundred
and nincty-five. The paymeats of the said sum of thirty
Jucible as hereinaf .

tion arc under no obligation to find any further moncys.
until the said fifteen thousand pounds shall have been ex-

hausted, and then only such sums as shall represent nine
‘lgllars per t0n in respect of ore delivered at the wharf at

pounds,
shall be secured by the covenant or covenants of the
Corporation to pay the said sum, o the seducal sum, on

1 and cestified by the engincer,
11. _The Veador and_ the Corporation shall pay their
respective costs of, and incidental to the preparatinn and

the said thinty.rirst day of Octoler, one th d cight

of this A and of the transfer of the

edulad

hundred and ninety-five, and the Corporation will also
excecute, in favor of the Vendor, an instrament of charge
over the schedoled premines, for further ing the said
thirty thousand pounds, or reduced amount, which instru-
ment shall, however, contan provisions reserving to the
Corporation the fullest power of carrying on business
upon the scheduled premascs, without notice to, or the
consent of, the vendor, and reserving, also without such
Tnotice or consent, power to lease the property comprised
in the said charpe, as it may deem expedicnt, provided
that the zent w8 other henchii rescrved by, or payable
undcr, any such lease, shall be subject to the said charge,
and the said instrument shall fusther coatain_ a_provision
that the said debt and the security therefor shall not, ncr
shall cither of them, as to ten thousand pounds, part
thereof, be assgnable by the vendor for any cause what-

edd %o the Corp and if the result
of the inspection and report 10 be made pursuant to-
clause 3 hereof, shall be deemed unsatisfactory, by the
Corporation, or il the Vendor shall fail 1o show a good
title as aforesaid 10 the scheduled premises, the Vendors
shall pay all costs, charges and_ eXpenscs incurred by the
Corporation inrelation to such inspection and report, but
so that such mentioned costs, charges and expenses,
shall not exceed the sum of seventy-five pounds.

12. For the purpose of thisx\greement any notice may
be given to the Vendor by leaving the same for him at
the Bank of Ouawa, in the gty of Ouawa, in the
Dominion of Canada, or {at the optivn of the Corporation),.
by Jeaving *he same for him at the office of Messrs.
Harper & Battenck, Solicitors, 23 Rood Lane, in the city
of London, and any notice so leftshall be deenied to have:
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reached e Vendor within fourteen days aftee its bang
so left,

13. 1f, and so often as any difference shall arise be-
tween the Vendor and the Corporation as to the meamny
or construction, or the clleet, merdence or consequence of
thas Agrecment or any pan thereot, or any article or clause
heran comained, or otherwise relating to the premses
every such difference shali be referred to the arhitration
of tho Arburators, one to be appomnted by each party,
with hikrty o them to appomt an wmpire or thurd arbie
teator, and this submission shall be subject to the provi.
sions of the Arlatration Act, 1889, or any subsisung

was nut made 1o virtue of the arangement referred o in | taking a g part as a in Septemt
said letter and in Wills® declaration, and that Stewart | 1890,

never was, and is not bound or obliged 1o nay uny com Q. He was promoting for the purpose of getting the
miston therefor, or any ideration whatsoever there orpuration that was bemng formed, or that had been
for, formed, antt that he was instrumental in forming to pur-

That on or about the sth day of Nuvember, 1890,

Stewart sabd the property teferred to, atong wath other
)

chase this property 2 A. Yes.  He would have obtamed
a bond, and was endeavouning to sell to the General
Phosphate Ci through brohers.

mineral prope:ty, to **The General Pl Corpora.
tion, Limited, * aforesaid, and that i€ Wills' services
or his report iv any w:?‘.conlrihulul to the sale thereof,
which is not admitted, but especially denied, such ser-

statatory modihcanon thereof,

In witniess wherseof the st George Stewant has set Ins
hand, and i1 Jacob Wbson, the Hon. ¢ eaal Parker and
H \l:\l!:\l){ Déeley have set their hands on behalf of the
General LPhosphiate Corporation, Lumted, the day and
year tlest atave wrtten,

THE FIRST SCHEDULF ABOVE REFERRED TO.

Description of the Tuts of the propenty agreed to be
sold :—

Lat 6 in the 10th Range of the Townshpof Portland

Vet

Lots 1, 2, 3, 4, § and 60 the gth Range, Bowman.

Lots17, 18, 32and 33 ** 3¢ .

Lots 31 and 32 o

“w -

—1450 actes.

THE SECOND SCHEDULE ABOVE REFERRED TO.

Report dated 30th Tuly, 1889, made by J. Lainson
Witls, F.C.N, and M.MLS,, of Buckingham, late mana-
ger of the Canadian Phosphate Company, Lanuted

Report dated 12th llunc, 1889, made by Robert Bell,
B.AL MDD, LL.D., F. nd F.R.8.C., Royal Com-
missioner on the .\li'l:cml I J ueees of Onx:xiui G

Analysis dated the 2nd January, 1890, by George
Patterson, F.LS., F.C.5., of 1dol Lane, in xlvxc city of

ndon.

Witness to the signatuze of George Stewast, the said
Guorge Stewart.

. 1L Davibsox,
40 and 42 Queen Victoria street, London,
Kolicitor.
For and on lichalf of the General Phosphate Corpora-
tion, Limited—
Jacor Winsox,
Crent. T. PAgkER, :Directors
. Mantasy DEELY
1yLSTONE J. LaNeyeaD,
Secretary.
e have examined the above with the original agree-
mer.t, and certify it to lic a true copy thereof.
DATED, this 10th day of September, 1800,
Watrtex Hagrkis,
J. HENRY GERMAN,
Clerks to Mensrs. Davidson & Morriss,
20 and 42 Queen Victoria St. London, E.C.,
Solicitors.
STEWART'S AND SANDO'S SUAKE OF THE SIOILS.

In az interview with the phaintiff;, we learned the fol-
lowing particulars of this now historic tranaaction.
Stewart <old to the Corporation for £40,000 sterling at
the time of the transfer of his praperties. A mortgage to
the amount of £20,000 sterling was negotiated by Mr.
Knud Sando, 2 t.ondon Hroker, now posing as one
of its directors, which realizad, according to = state-
ment made by Sando, £18,600. Kando retained £13,000
as hic ¢ ission,  Stewant th assests that he
has <o far reccived only £37,600 for his phosphate
1 pertics sold to the Corporation. By the apreement
made befween Stewart and the General Phosphate
Corporation on the gth  September, 1890, Stewan
was to leave £10,000 in the hands of the Corporation as

apledgeand g ce for the fulfil of his
Wills ale states that in a personal intervicw with Stewart
at Buckingt on 25th S il 1891, the lauer

showed him 2 typewritten statement and cash batance.
which he stated was rendered 1y Sando fur lis negotiaiion
of the £20,000. Thc figurcs quotal, he states, are taken
from this account.

THE OTHEX SIDE OF TIE CASE.

Mz. Stewart, on the other hand, states that aficr the
signing_and dclivering of the letter in Wille declar
ation, the Plaintiff wholly failad 10 scll the propenty,
and that afterwards, about the end of Augua, 3590,
Plaintiff entered into the employ, and became the agent
and servant of * The General Phosphate Corporatiun,
Limited)," *hat thereupon the cn§=p:mcnl and proponed
engagement hetueen Tlainiffand Defendam tc}cnv\ [
in waad letter Scased, that Plaintiff did not theraafier take
part in the <ale of the praperty referred to in sad leier
asthe agent, servant, or broker of Defendant, and that
Plaintiff never thereafter assisted in the sale of sanl pro-
penty, and Plaiatiff never assived Defendant in disposing
of said praperty aned thar Defendant acver sold sud jro-

y through the aid of any professional ot other services
rendered Defendant by Plaintiff,

That after Defensdant had enteral into the cmplay of
the said General Thosphate Corporation, \\’x‘lﬂ was
sent to Canada by said Corporation to report on the sud
property teferred o in said leuer, along with other pro-
penty, and that any repost or statement Willls made
<connection with il property was made in his apaty

vices were ! and such report was made to said
Corporation, by the engineer and servant of such
Cogporation, and nat by reason of said letter, 0. by reason
of any engagement with Defendant,

That the sums of moncy pard by Stewart to Wills
and referred to in his declaration were pud to assist
Wills and because he had been of some sevice to
to Defendant in various ways, but the same were not paid
because Defendant was Icgall{ bound and obliged to
pay the same, and in any case the amount was more than
sulficient to pay Wills for any services rendered,

Stewart further declares that he only desived from
the sale of the praperty to the Corporation, after all
commissions had been deducted and paid, about £16,000.
Ot this he received £10,000 in cash, and that his securi-
ties, which represented the Ialance, after commissions
for the same were deducted, only brought him  £6,000.
Stewast states that the others who owned an interest in
the 1ligh Falls property were Newell Bate, of Ottawa,
and Thes. Rate, of St Catherines.  Dther parties
are also claiming commissions from Stewart for the sale
of the proy or for the negotiation of hi secv-ities.
Among them Knud Sando, Broker, London, F.gland ;
Hawkins & Co., London, England: Kimlcrly & Co.,
London, and J. A. Mclntosh, of Toronto. ~ Stewart
states that he has already paid Wills $2,141.30 for the
services sued for, and that this amount is more than suffi-
cicnt to cover his claim.

EXTRACTS FKOM WILLS' DENOSITION.

Q. Didn’t Mr. Sando have something 10 do with the
sale? A, Vrolably he completed it.

Q. You know Mr. Sando? A. Yes: he is a hroker,

Q. Did you knowthat Mr. Stewart haddealingswith him
in connection with the sale of the property referred to in
Exhibit No. 12 A. No.

Q. You did not sce them together in London? A, He
had dealings through a brok through an i liary 3
1do not know that he had dealings with Mr. S:mfyo.
He would have dealings indircctly with him through
brokers with whom 1 wasin contact. There comes the

putl.

Q. Didn’t you sec Mr. Sando working for Mr. Stewant
a1 this time? A. No. Mr. Sando aked me in the
most direct manner for my appreciation of Mr. Stewan’s
propertics.

Q. When «id he ask you? A, Immediately on my
arrival in Lomdon,

Q. Inwhatmonth? A. In January, 15

Q. He was interesting himself, then, at that time, alout
the sale of these properties? A\, No.

€ Doyou swear he was not? A. It was morcasa
purchaser.

€). Hc was interesting himsell about the sale, was he
not?  A. Asa purchaser.

Q. If he wasa broker, he would ot tikely purchasc
them himself? A, He would nmt scll them unless he
had a bond on them himsclf.

2. 1o you know he had a hond for the sale of this
property from Mr. Stewart at the figure of £29,000.
A. At the time he could not have.

D2 you know that he afierwards had?2 A ldo
not know that he had.

Q. Do you swear postively thathehadnot? A, 1an
swear 140 not know when Mr. Sando oltained a bond
on Mr. Stewart’s propesty. .

Q- Do you swear that you do not know anything of
sucha bond?2 AL 1 Laow that the sale was afteswards
completed.

Q. By whom?  A. By the Corporanon.

Q. Through whamn 2 ‘A, That I do not kpow.

Q. Dun't you know that Mr. Sando conducted nego-
tiations that fed up to the saic to the Corporation in your
alsence? A, Tdo know that

Q. Whea? A, Singe my return, It was during my
alrence from Londoa that was completed.

€. Mr. Sando then had charge o} the negotiations toa
certain cxtent which led upto the uigning of the document
of which it is clamad Exhibit **A's " is a copy. A I
SUIMIC SO,

Q. You wete not 3n Loadon at the time the tasisof
thx»‘.:rmn;:cmml was amved at, Exhibit A 327

. 3CS,

Q. I thought yuu had leit London? A. T have told
you alteady that I rctumed in July. This was draficd
onc ot two days before i1 was sigacd.

Q- You knew that Mr. Sando at the time was looking
aftes the snterests of Mr. Stewart, and tryang to scll the
property for him?2 A, That I dlo not knaw.

Q. Voudonot? A. No. I recognized Mr. Sandoat
thattime. Iam tallung of that ume.  What month are
you talking of 2

Q. Iam speaking of HSepiemt
Mz Sandoat that ime? A, In what way?

. T am asking you 1n what way. You said you recog-

1 You ized

of agen:, wrvant and engineer f anl and

niz?'d him didn't you? A, Doing what 2
Q. Bringing abeot these sales. A. Mr. Sando was

Q. Don't yo‘u Lnow that the figure was mentioned n
that bond of £29,000? A. No; I did not know it a
that time,

Q. You have known it since? A, Yes.

Q. And you have seen sufficient and know sufficient 1o
enable you to say thatyou have no doubt that Mr. Stewart
had then given a bond of sale on his propety for
£29,0002 “A. 1do not hnow that.

). Did you not say that just now? A, 1 made % nuse
take if 1 said it.

Q. Who told you of this bond that you have spoken
of? A. I should know that Mr. Sando could not well
offer the property at that time without having some hold
onit.  Atleast 1 should surmise.

. . - . . .

Q. When did you first hear of the £29,000 being the
price mentionad in the bond 2 A, 1t would be after the
time of the misunderstanding between Mr. Stewart ard
myself with regard to the commission I am chiming
When he showed me a document purporting to be an
account current between Mr. Sando and himself which
exhibited the same antount that he stated to-day.  That
is the first time I knew of the price of any commission
that Mr. Sando was getting.

Q. When was that? A, In Buckingham, after the
sending of my account in to him ; some tine away into
the summer. "I could not say exactly.

Q. That was about what year? A, Last year; 1891,
the summer of 1891,

Q. You went home to England lately, did you not?
A Yes.

Q. Didyou learn there that Mr. Sando had received
the commission from Mr. Stewart.  A. Yes; gencrally
1 think I did.

Q. Did you not leam it there? No; I did not learn
it there. 1 learned it first from Mr. Stewart in 1892,

Q. When you got Iack to England you rcalizad that
what Mr. Stewart had told you was true? A, Mr. Sando
10ld me, [ think. I think thatis the only information 1
£ot on the other side.

Q. Arcyou in the employ of the General Phosphate
Company at present? A, 1amnot.

Q. Are you aware that the 10,000 tons of phosphate
that were to be delivered by Mr. Stewart in conformity
with that contract under a forfeiture of £10,000 has not
beea delivered 2 AL I am aware it has not been dee
livered,

Q. Youarc aware that Mr. Stewart was in a position
that it was impossible to deliver it from these mines within
the time specified in the contract? A, No.

Q. Were you not engincer for the General Ihosphate
Corporation? A, Yes

Q. You know that it was not donc? A. I know that
it was not done.

Q. And you know that it was not through the fault of
Mr. Stewanrt that it was not done? A. Ves. it was
through his fault.

Q. You swear that? A. Ves; it depended on Mr.
Stewart entirely.

Q. You did not assume any responsibility at afl?
not as engineer of the pany.

Q. All the works were cazricd on umfcr your managc:
mem 2 A, "o 3 they wese not.

Q. What ser~ you theze for?  A. To control

). To control Mr Stewart > A, To control the put-
ung up of machincry and Mr. Stewart's accounts,

Q. Do you think that Mr. Stewast would wilfully incur
that forfeiture of £10,000> A. 1donot know. Y-can-
aot aceount for Mr. Stewart's actions.

Q. Heisastrange manin your cstimation? A. Ido
not know. I do not say so.

Q. 1 suppose you thought he was a strange man when
he signedd this letier, Fxhibit No. 1 A? A, T hink heis
a strangze man when he doces not fulfil the terms of it.

2. You did not think he was a strange man when he
signed A. T had not much experience of him then

Q. You had a quarrcl with Me. Stewant lately? Ao
No, nothing more :Lan difference of settlement of “affairs,
which had been the basis of Mr. Stewan’s proposed sale.

Q. The General hosphate Corporati lted you?
A Ves.

Q. Did they pay you forit? A, not then.

Q. Did they pay you afierwards for those consultations 2
A. Yes, they paid me a fee of £100 or guineas, I forget
which now, to cantrol George Attwood's tcpont.

Q. What was George Attwood's report?~ A, On other
properties which they were acquiring together with Mr,
Stewart’s,

Q Did Georpe Attwood's report refez (o any way 1o the
propertics referved to in exhibit No. 12 A, No.

Q. Did you ever make any scport to the General
Phasphate Corporation in conncction with this propeny ?
A. Not to the General Phosphate.Co.

G- Youswear that positively? A, To George Stewart.

Q. You swear that you did not make any rcport and
they have ﬁox 1o report that you made to them in connces
tion with the rop=ttics teferred to in exhilit No. 12 Ao
1 have to onderstand this question before E can answer it.

Q. You swear that you did not make any report and
they have got no report that you made to them in conncor
tion with the propertics seferted to in exhibit No. 12 A.

"y .
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1 have made no report to the General Phosphate Corpora.
ton as far as [ can recogmee any of these properties. It
15 very prohable that they may be i possession of several
reports which 1 have wade for other people. They all
gravatated to the General Phosphate Corporativn,

Do you swear positavely that you dul not make a re-
port direct to the General Phosphate Corporation of any
ol the propestses refessed toan exlutnt No. 3, previvus to
the sale thercof,

Olyjected to as illegal and irrevelant.

Qbjection resesved.

A 1 bave not reported on any of these properties to
the best of my knowledge that I recopgmze here to the
General l’lm;p‘xalc Corporation.

. Did you report to the promoters of the General
Phosphate Corporation before tts actual ancorporation i
connection with any of the properties seferred (o in ea-
fubat No. 12 A, Who are the promoters?  °

3. I am ashng you, you know more about them than 1
do? A, Idonot i:now.

Q. Have you got any idea who would e the parties
interested in e General Phosphate Corporation, and
who were the patties intetested in it in“September and
November, 1890, A. Yes.

Q. Who were they2 - A, The directors,

Y. Who were they? A, Sir George Haden Powcll,
Matfaby Decly, Lord Stalbridge, Sir Jacob Wilson and
Cecit arker.

Q. Did you make a report to any of these partics that
you have ioned in ion with the p that
are referred 10 in exhibit No. 12 A. No, postuvely not.

Q. Did you not sce Mr. Sando engaging hunself on
behalfl of Mr. Stewart from the time you returned to Lun-
don in July, 1S90, until the signing ‘of exhilit “A 1" or
the original agreement of which it 15 claimed that exhibit
“A1"isacopy? A. Yes, saw him.

Q. You saw him doing what? A, Isaw lim. 1 met
him and heard from him that the business was going on—
procecding.

2. You knew tnen that he was taking up the matter
for Mr. Stewart? A. Not more than he was continuing
to consuit me also as well as Mr. Stewart.

Q. It is not customary for 2 man in Mr. Sando’s posi-
tion to do such things I suppose after he had been
engaged by Mz, Stewart todo so? Do brokers work for
nothing in London?  A. I cannot say.

ST S TR,

Q. Do you know if they paid cash to Colby, Abbott
and Fleming, or if they owe them a considerable sumn of
money ? A, They paki some cash,

A._And gave them mortgages on the propenty for the
remainder? A, 1 do wot know that. I know that the
sellers had negotiable papers besides cash.

12. You know that the outstanding habitiies of this
General Thosphate Corporation are very large? Al 1
have no reason to know at.

Q. Don't you know that they owe a lot of moncy?
A. Thave no reason to knew it.

Q. Doyoulnowit? A. You must remember that 1
fFave in my resignation a month ago, and that they may
have paid it all off since then.

Q. Butamonthago? A. Thave noidex.

Q. Can yougiveus noideaatall? A. No; not since
last Novembwer,

Q. Duting last November how mwch did they owe?
A Stating from memory, we might have had a Tiability
of cightcen or twenty thousand dolars.

2. Would that be apart from the balance of the pur.
chase moncy of these propertics? A 1am speaking now
when 1 say cightcen or twenty thousand dollars, of the
moncy owing in Canada to merchants and for wages, cte.
. Q .;\Anu from that, dont you know that it is largely
indebted for the |::iee of the property 2 A. That ¥ don't
know more than having a glance over the annuat islance
sheet. 1 know there is zn indebtedness.

Q. A large indcbtedness, 109, for the price of the pro-
me they have bought? A The largeness is compara.

e,

Q. Didn't this indebtedness in November for the price
of the propertics amount to somewhcere in the acighbour.
hood of £30,000 sterling, or £50,0002 A, I do not
temember that it was as much as that.

Q. It was c in that neighbouthood all told
on all the propesties? A I donot know.
Q. I suppose the y of this Corporation d d

altogether on whether this mining property tums out well
or ‘xjo([? A Yesj it ;lcp;ndds o'n who works it.

. 1 suppase it d s also v the quantity of
phosphate that is to bcl;;und? Al m T v

. So that if the phosphate trade docs not tum out
peetty well on these lots there $ nothing for this Come
pany to do only to go into insolvency—the usual fate of
such Corporations? ~ A. T supposc they fail—the natural

consequence.
_ Q. A mongage or hypothce given by such a Corpora.
tion would depend altogether upon the value of its
mincral lands whether it was worth anything_or not?
A. Toa large extent 1 should say it would,
. Q. Ifthose mincral lands were not worth the amount
in the morigages for which they were given as security,
the vendor would vinnally have no personal recourse
against the Corporation that would be wonth anything?
. I should say it would not apply to these Pproperties.
These properties are sufficicatly tich in mineral wealth,
but speaking enerally I suppose it is so.
Q. 1am asking you if these propertics should not tam
out to be very remuncrative, i it not a fact that the
vendor would have no recourse ag=inst the Corporationas

a Carporation that would be worth anything? A. Pro.
Lably so.

Q. Do you think that Mr. Stewart, if he had remained
at home, and not gone to London, and had not employed
people to assist him an the sale of this property, that he
could have sold the propety here for £18,600 that he
has stated he received fot it i cash as the net proceeds of
the sale to the General Phosphiate Corporation? A, It
is ridiculous for me to give yuu any appreciation of that.
If I had not gone across tu the vther side I do ot think
he conld have made any sale at all,

Q. You do not think that he could have sold this pro-
perty for £18,6002 A. Ue would never have made a
sale at all if I had not gone acruss to the other side.

Q. 3 ousaid a linle whil, age that the sale was com-
pleted when you got there? A, 1 do not know.

Q. Dudn’t you say a little while ago that the terms of
the sale to the General Phowphate Corporation had been
virtually campleted when you got ta London in August,
15902 " A, Yes; but I wasm London Ixfore that period.
I have Leen over five of sis times now.

Q. Do you think that if those propertics were put upon
the market to-day and brought 1o sale in Canada—the
propertics that ase referred 10 in Exhibit No. 1—that
they would realize more than £18,600 in the condition
they were in on the thind of September, 18902 (Ob-
jeeted to as illegal and irrelevant, being completcly forcign
10 the matter atissve in this case.  Objection réserved).
A. Itis completely problematical.

Q. Wellanswer it2 A, 1 do answer itz it is com-
pletely problematical.

Q. You are unable to say whether they would or not?
A, Ifat was put into my haands for inscance.

Q. Or if it was brought to sale by the shesiff to-morrow
or a month hence do you thuink it would realize more than
£18,600?

Objected to as above.

Q.. What did you mean when you said in your examina-
tion in chicf that you may have had a conversation with
certain people, namely, Messts, Franchot, Mackintosh
and Benson, about the commission jaid or to be paid to
Mr. Sando by the defendant? A, I do not remember
having had a conversation with cither of these gentlemen
on that subject. ) R

Q. Then what do you mean by sa)'m{: that yon might
have had? A, But mecting them and sceing them so
often, it may have transpired, or they way have suggested
or inquired, or we may have had some conversation upon
the subject in that way. Under oath I cannot deny
flatly that 1 have never spoken of the commission to Mr.
Sando,

Q. What do you mean when you say that the essential
work of forming the Corporation, that is the General
Phosphate Corporation, was done before you left London
in March, 18902 A. Mr. Sando, who had been the
figure head in'the proposed amalgamativn of Canadian
phosphate l]n'opcnics in London at the time—1 am speak-
ing now of fanuary, 1890—was receiving offers of proper-
ties 1o the extent of some 3,000,000 acres.  The scheme
was then known as_the Phosphate Trust, and on my ar-
rival in London in Janurry, which was about the 23td, I
think, up to the time of my quitting it for South America,
the middle of March, I was in constant communication
with Mz, Sando—more particularly advising the selection
of certain Canadian properties.

Q. You said that mndircctly you may have contributed
1o the forming of the General Phosphate Corporation.
What do you mean by that? A. I mean that the first
scheme proposed by Mr. Sando as the Phosphate Trust
was completely irrealizable, and from my counsel and ad-
vice 1o Mr. Sando, his whole plans were changed from
the Phosphate Trust to the formation of the General
hosuh -

A, Not by sheriff’s sale, that would dey it

Q. But by private sale: if it was offered for sale at
public auction do you think it woull bring anything more
in your opinion? “A. It would depend on whose 1epons
were hacking it up and what brokers were handling it It
would depend upon the market price.

Q. Has not the phosphate industry greatly d

Objected o as not :uisin% out of examination in chicf.
Q. What do you mean by irrcalizable? A. The first
scheme had Leen so ad 1y eriticized and
mining people both in London and in Canada, and pro-
pertics of ively no value to Mr. Sando
had been mi d to him as good, and so on—that

by fi i1

in "ic Iast couple of years2 A, It may be up again next
week.

Objected 10 as irrelevant.

Q. Has not the market value of phosphate landsgreatly
depreciated within the last couple of years? A. The
market_price of phosphate lands is always more or less
fluctuating.

Q. At the present time the prices arc down? A, Yes.

Q. And they have been down for a year or so? A.
Yes; and may recover thamsclves to-morrow.

Q. In the present state of the matket do you think
these propertics if offercd for sale at public auction in the
condiél(:;n)thry wete in in September, 1890, would bring
£18,6002

Oljected to asirrelevant.

A Yes, Lda,

Q. Would they bring more? A. Yes.

Q. You swecar you think that? A, Yes, I think that,

Q. Thatis beforc any improvements were made upon
them apart from the improvements that weze on them in
September, 18902 A. Yes. There were very few im-
provements miade on taem from the tessible way they had
been worked.

Q. 11ad you an officc in London during January,
February and March, 18902 A, 1 had the accommoda.
tion of an officc with wny nanic on the door.  Yes, I had
an officc in London.

\.Q. You had it in connection with somebaly clse? A,
No,

Q. You were doing nothing else besides being in the
interests of Mr. Stewart at that time? A. YVos, I was
acting as independent mining engineer.

Q. Your sczvices at that ime were not exclusively given
10 Mr. Stewart? A, No, not exclusively, although my
work at that time in Loadon was limited to Canadian
phosphate busincss.

Q. You did not limit your Lusiness by any means to
the_propertics referred to in exhibit “A 1" during that
Fcﬁod? A. No; there were others besides the High
Falls property of Mr. Stewart. I could not sell them all,

.. CROSS-EXAMINED.

_ 0. What do you mean whea you say that your occupa-
tion there was not exclusively limited to olaining salc of
Mr. Stewart’s propertics? A, There were other Canadian
propertics which were tequited to combine with Mr,
Stewart'’s to make one successful undertaking—zto wit Mr.
Colly’s which were acquired.

Q." Did you do there other work outside of the work
which you were undertaking for Mr. Stewant, and if so,
what was that work? A, It was the same kind of wotk,
that is to say, the same Irokers.

Q. And had you any other work 2 A. No other work
except the specialty of Canzdian phosphate propertics.

v Q. Your profession roquires a speaial cducation? A,
‘cs.

Are there many mining cagincers in Canada that are
known in London? A. Vos: a great many bul not
Canadian., i

Objectedl 10 2s not_ansng oot of the cxamination 10
chicf, and that Mr. Wills is not the proper person 1o tes-
tify to his own valoe.

Oljection reserved.

Q': Are there many mining engineers in the vicinity of
Backingham whoare known in London have the con-
fidence of the London mining public?  A. Not many.

. Q. You ){amsdf lived ia London for some length of
time? A. Ves.

iswhat I mcan'b)- irrealizable ; that it had been crushed
Dby public opinion,

Q. You say “irrcalizable 2 A. I say it was not to
be realized.

Q. You have stated that the capital of mining corpora-
tions chicfly consists of mining lands. Do you mean to
say that these corporations usually invest all their capital,
and keep no reserve? Ao A well organized and well

) would inly keep ample reserve.

g8 pany

SOME OF STEWART'S EVIDENCE.

Q. You have stated that Mr. Wills, the Planuff, was
not present at the time that the agreement, Plaintiff’s.
Exhibit *A 1,” was drawn up, dated the 3rd September,
1Sg0. Is it not a fact that Mr. Wills was in the same
building, in the adjoining oo, aml that you went to hiny
for advice at that time? A, 1 have no recollection of it.

Q. Will you swear that such is not the case? A. Nog
T will not.

. Was a dnaft of this agceement, Exhibit “ A 1,”
made previous to the 3rd September, the date on which
it was signed 2 A, Yes; there was.,

Q- When was that draft made 2 A. I cannot recotlect
the date.

Q. Isitnota fact that Mr. Wills was present in the
same building, in the adjoming room, when the dmaft
last spoken”of was prepared, and that you on that occasion
consulted him 2 A. Ido not think sa,

Q. You will not swear that you did not? A. Na.

). When did you pay Mr. Wills the $2,131 onacconnt
of commusion due under ths letter of the 20th February 2
A, Ia diffcrent payments.

(‘:;a(“m‘ whatdates? A Mr. Aylen has the account.
of that. I cannot recollect the dates.

Q. Will you look at the account and state what arc the
dates2 AL T produce the account of payments (fyled as
Exhibit A 16.)

Q. At that time the Plaintiff had tcen Manager of the
Generat Phosphate Corporation for some length of time 2
A. Yes; some little langth of time.

Q. And I suppose you wercawarcof thefact? A He
said 50 himself.

Q. You meanthat he told you s0? A. Yes; he told
me so.

CROSS-EXAMINED.

Q. Who is Mr. Sando that is zeferred to in the corres-
pondd: and letters d with your ination in
chief? A. Hewas the promoter of the General- Phos-
phate Corporation.

Q. Is that the party who is refarred 2o 3 Exhilnt
“A 13?"b.-\. e'ts. N bou

J. Did he take any part in assisting 1n bnaging about
lhcks::lc refetred to inyhl,:hilﬁl A" AL \Es.g

Q. What part 2 (Ob?ecud to asallegal and irzclevant,
and as not arisx% outof the cxamination in chief, and as
beng inadmissible from the mouth of the Defendant bim-
self.) A, He took the part of the pramoter.

Q. How doyou mean? Iromoter of what? Of the
sale? A. Promoter of the Company that purchased the

lw(i Did e take any part in ncgotiating the sale?
A Yes, -~

Q. Atwhoserequest? A, At my request,

Q. Did he get any pat of the proceeds of the sale for
those services, and if so, what portion2  (Objected o as
irrel Objecti 1) A. Yess hedid, le
got £11,000.




THE CANADIAN MINING AND MECHANICAL REVIEW,

him to ive him' that amount ? - (Objected to as above.)
AT made an aremgement with him te sl the proparty
for £20.000, and he ~old it 1o the Corporation for
£40.000  He was to keep what e got vwver the £29,000.

Q. il b heep iz N He dule (Unyected to as
aborve.)

€. And the balance s what became of this £10,000
that was retaned as secunty for the sdelivery of a certain
«uantity of phosphate an the City of Montreal? (Objected
to as madnmwible from the mouth of the Defendant
Uljectton tesenned) A The £10,000 was forr 3
iy to my not fultlling ay contract, and 1 seci ed £1,000
cash and 3,000 shares as representing £10.

L That was the hasiv of your sertlement wath the
Company? A, Vs,

Q. Harve you any agreement of that nature with you ?
A Mr Benson as on ns way out with those papers,

Q. When do you expect him 2 AL T expeet him here

to-day.

.”\What would be the value of this £3.000 of deben-
tures 2 (UBjected to as above) AL They would not be
of much value just now, as they are not on *change, and
not negotable just now,

. Wanld they have any moncetary value at present ?
A. 1do not think so,

Q. It depends on the suceess of the entesprive> A
Yen  (Uhjected 10 as abov

Q. What cash have you netted from the disposal of
this propenty 2 {Objectedd to asaborve ) AL £18,600.

). After the payment of commissions? . No: Sub
Ject to my commissions.

€. That s over and above the commissions that you
have ymid 2 A 1 do not undenstard your question.

). That 1s what you had Ieft after vou juid the com-
uussions —after you paid for the disposal of the properties
and the securities—after you paid Mr. Sando and the
other partien 2 A, Yes.

Q. What do you mean in your examination in chief
when you sard you had * discontinued ™ your connection
with the contract? A, Because the contract is taken off
my hands.

). Have you no_lopger any connection with the
General Phosphate Co.2 A, No, not any connection in
the contract.

Q  They relicved you of the contract?  A. Yes.

Q But in consderation of your giving up the £10,000
seferred 10 10 your contract they have given you £1,000
in moncy, and dehentures to the extent of £3,000.

Objected 10 as above, and further as being leading and
suggestive.

Yes

Q. Where was the agreement made? A In England.

Q. Through whom? A, Through Alexander Benson,
my attorncy.

1. Who chicfly carricd on negotiations for the sale of
this property? A, Mr. Sando.

Q. Was it necessary that you should pay these commis-
s10ns in order 10 dispose of the property at the rate st was
Jisposed of?

Objected 1o as above,

Al Yes

Q. Had you tricd to dispose of 3t before cabling Mr.
Sande? A\ Yes.

«). Had you succeeded.  A. No.

(3. \What cheque is referred 1o in exhibit “A 5, and
what was it given for 2 A. I presume it was a balance
owing 1o Mr. Wills for reporting on propertics for me.

. Had you paid Mr. Wills anything for makang re-
ports in connection with any of vour propertics apart from
\‘\;hal is referzed 0 in oahibit **A 16 7 before that? AL

cs.

Q. How much had you paid him altogether?  A. Tdo
not secollect —perhaps $230 or $300, or semenhere there.

Q. That was before that? - AL Yes

1. Had the scrvices which you have referred to, or the
dealings that you had with Me. Wills an 1888, or there-
about, any connection with the services which were referred
toin the letter, plamntffs eahitat A 127 A, No.

Q. What was ths sum of $250 or $300 that you speak
of as having Ieen previvusly pand 1o M. Wills ‘paid for 2
A. For seporting on the High Falls propenty !

Q. Fsthat the propenty referred to an exhilat A 127
A Yo

Q. Isitincluded ia this propesty 2 A, Yos, it 1s -
<luded in it,

. When you employed Mz Wills 1n 38SS or theze-
abiaat, did you pay him for his services® 3. Ve, 1 jpand
tum for all his scrvices.

€. When weze these teports made that jou pad him
for? A. In18SSor 1889. I am not sure 2s to the year.
Tt isthereabout,

4. T antice in this letter eahitat A1 ™
uotation . **In conuderation of your

the following

! you happen inmake the arrangement with ¢

signing of this contract exlubit “A 12" A, No, T have
no recollection of ever ashing him,

Q. Dil yun ever sk han o tahe pant m the prepara-
tion of it. ~A. No.

Q. Who saw to the preparation of it 2 Who got up the
contradt 2 A My sobiwer and  the Corporation’s
solicitor.

Q. Who were looking after your snteeests at the tme 2
A. Hooper & Babeockh, my soliciturs.

Q. Did Mr. Sando taheany pantinat? A Yoo

Q. At your request? - AL Vs, at my request,

Q. Was he touking after your suterests when st was
bang {\1#]\‘\!\'\‘? A Yew .

Q. When you pad Mr. Wills the other items which s
ot referred 1o in ealubat A 16, il yuu pay i by
cheque or in what manner? A, I paid him both by
chegae and by money dulivered,

Q. Did you take receipts for them? AL Ves,

Q. Yave jou got them in your possessivn now? A,
Not here.

RF-EXAMINED,

The amount which yon have paid 1o Mr. Wills on ac
count of colmission due under exhibit No. t, i yau
have stated an your exammation in chief, 1 believe, the
sum of $2,131.307 A, I paid him $2,171.

Q. But the sum paid on accotnt of the commission was
as stated by you in your examination in chicf $2,140
About that,

Q. You and Mr. Wills had othes little transactions I
beheve dunng the year 18912 A, 1 do not know what
transaction you zefer to.

Q. Of a 1 nat
which Mr. Wills has advanced
vanced for me?

Q. Yes?2 AL T donot know of it.

Q. Will you please look at the account now shown you
as plantifis exhilnt “A 177 and state if the charges
therein mentioned, of $2.45, $3.25, $4-235, $5, $9.62 and
$3 are amounts that were paid by M. Wills for your
benetit 2

Objected to as irrelevant having nothing to do with the
present action.  Objection rescrved.

A, Mz Wills did not pay all this money for me, 01 my
account,

Q. On whose account did he pay it? A Some of it
on account of the Cov{\oraxion.

Q. Isit not a fact that you and Mr. Wills had an ac-
count current between you during the year 1891 altogether
apazt from this question of the commission duc him on
this transaction? ~ A. 1do not know that.

Q. Is it not true that Mr. Wills advanced certain sums
for you in conncction with the account of one Brasseau,
which sums you paid him pack 2

Objected 1o as irzelevant 10 the present issuc.

il money
10 you? A lHas ad.

Quirk vs. New Rockiand Slate Co.

The plaintiff was appointed capert Ly the court to act
with two others in a suit to which the defendants were
partics. e now brought suit for his fees.  The defence
was that the action was prematurely brought because the
action was still pending -~ The court held, however, that
cxperts aze not obligal to vait for the payment of their
fees unul the case is decided.  The plaintiff got his bill
taxed, which has the fotce of chose jugee.  Judgment in
favor of plamiff for $353.50.

——— —
Duty on Coal Oil.
(Proccadings House of Commons, yoth May, 1%2.)

M. MACDONALD (Huron) (for Mr. CaMpBeLn)
moved for :—

** Return showing the quantity of coal oil, and also
Kerosenc ail, imported for consumption in Canada from
the 1si day of July, 1891, up to the 15t day of May, 1892.
Alsa, the amount of duty collected on the same.*

He<aud:  The coal o1l question has now become one
of great importance, and we hear much 2bout it in clection
umes.  The peonle complain of the excessive price of
coal o1l 1 this country comgaml with the price of that
atticle on the other side of the line. A< a large amount
of coal a1l 15 used in this country, more paticularly by the
working classes and the fazmers, and as the sesidents in
towns and cities have revorted Jargely to clectric and gas
light, thesefore 2 lasge additional eapendi falls upon
the poorer classes of this country who use coal oil.  Tan
not opposctd to the Natonal Policy in respect 1o coal oil,
because free trade in oil would be unjust to the oil men;
but I am opposed 1o the excessive duty of over 100 per
ceat. 10 favour of the coal interest, because this enables
them to contral the whole industry, and gives them a
monaupoly in the industry of refining oil.  When we con-

services renderol.” When had those services been

sendered 2

Qljected to as ilfepal and inncdevant
Imisabl

and notarising out
of the and as d:

from the defe

sider the q y of oil used in this country, the cxcessive
duty becomes 2 very heavy burden upon those who use
coal oil. I consider that the scfiners of Canada have a
ponopoly in the industry of refining oil, and this

1y imposcs a much higher pricc upon that anicle

Objection reserved.

A It was n coanection wath hus seivices rendered all
along T supposc.

Q. When wan it thar Me. Wills tegan to render the
senuces which s.4 seferrad 1o 1n thas fetter—how long he-
fore the signing of that letter 2 A T could not say how
far hack they refer to.

Q. About how lIong? A. It migh have been six
months.

Q. Did you ever request Mr. Wills to he present at the

than l'hr; would be able to do if the duty was reduced
considerably.  The duty now is 73 cents per gallon. We
inported in 1890-91, 5,070,000 gallons, according t0 the
Trade and Navigation Returns, upon which we collected
$363,000. Now, 1t would be supposed, at fint glance
that s;(;s_ooo was the amount o 1y paid, but that is

fact. The duty on coal oii is 7} cents per gallon,
then there is 1 cent for inspection, and 1 cent ratc on
Imsrel, which makes 9] cents protective duty on coat oil in
favor of the refiners of Canada. The amount comes to

$466,000 between the duty direct and payment for inspece
tion and duty on harrels. ~ Coal oil is imported from the
othes side by whalesale dealers.  They are supposed to
n:ake thesr prce on the cost of the arttcle, together with
the duty and other charges.  The profit of the wholesale
mporter, 20 per cents, whichsthe orhinary price charged,
will amount, on a total duty and charges of $466,440, to
$93,288, which would make the duty and the inereased
prace, by reason of the duty, tefore it leaves the haads of
the wholesale amporter, $859,726.  The ol passes from
the wholesaleman to small dealers, and they, of course,
place on an average 40 per cent. of protit on the article
owing to the difficulty of keeping oil, and the heavy we
surance involved. 40 per cent. on $559,728 gives $223,-
728, which will be charged as Ymﬁl on the onginal duty
and the profit of the wholesale merchant, which would
make the total, by reason of the duty, $783,639, or nearly
15% cents per gallon.  Suppose the duty was wholly re-
moved, the account would stand thus:  The ongiinal cost
of No. 1 white Awerican oil ut the present time is 7 cents
per gallon in Buffalo.

Mr. SPROULE.
gallon? .

e MACBONALD (turon).  Tmperial gallon,

Some hon. MEMBERS.  No.

Mr. MACDONALD (Huron). It is not wine gallon,
which is somewhat less than imperial.  Placing the profit
of the imposter at 20 per cent., the cost would be in-
creased by 104 cent, and gaving the small dealers 40 per
cent. profit, as T did 1 the other case, 1t would amount
10 374 cents, which would place the cost to the retailers at
12°8 cents per gallon if the duty were removed.  If you
add 11°S cents to 15°4 cents, the exact figures n the other
case, you gret 27,24 as the price of Amencan od sold in the
Canadian market. It will thus be seen that my caleula.
tion is perfectly correct, because from 27 cents 10 30 cents
per gallon is the price of American oil at retail in the
Canadian market. _Some accounts put in by the Govern-
ment showed that the American oil cost them 3ocents per
gallon. Let me give another calculation. Tt will thus
be scen that the increased cost of imported oil is $753,639
by reason of the duty.  How much do we increase it by
reason of the mcreased price when the duty enables the
Canadian manufacturers to put on as an extra price by
reason of this duty by which they ate protected? The
Canadian people consume about” 15,000,000 gallons of
coal oil, 10,000,000 gallons of Canadian, in addition to
5,000,000 imported.  The wholesale price of Canadian
il at the present time is about 11}4 cents, or rather it
was 12 cents when 1 obtained the o i Supposing
the duty were reduced, we would at least bring Anerican
oil down 10 the same price as Canadian oil, because
Canadian oil is of 2 much inferior quality. We would,
therefore, obtain it at 7 cents per gallon wholesale if we
could obtain American oi! for 7 cents in American
warkets: that is 1o say, 11 cents higher than the pxice for
which we woula be alile tv obtain it if we had reaiprocity,
or 4 cents more than if we had a reasonable duty—6o or
50 per cent. instead of 100 to 125 per cent.  The total
cost of the 10,000,000 gallons of Canadian oil in_ the
wholcale matket would be $ +200,000, 1 c)‘&dudc

Is that wine gallon or imperial

from  this Teul: the a
because  Camadian _retailers  gencrally  deal  direct
with Canadian refinerics. and  the ~middlemen  do

not appear s0 much as dealers in the Canaldian anicle as
they do with respect to American oil.  Taking 40 per
cens. Profit 10 retailers on this sum of $1,200,000, we
have $350,000 as the increased price of the oil, by reason
of the duty, which is given to the Canadian refiners as a
protection,  This brings the sclling price up 10 $1,750,-
000, Ifthe price of Canadian oil were to fall 7 cents,
the price of Amecrican oil, the total amount at wholesale
price and $0 per cent. profit would be $550,000, as com-
pared with $1,650,000, or a saving to the Camadian
people on Canadian oil alone of $700,000. Adding, that
$700,000 to $783,639, which is the amount paid as duty
and inspection ard duty on barrels by the Canadian con-
sumer on imported oil, we have a total amount as the 1
sult of the duty of $1,373.639. We will be met with the
argument that this large duty is necessary to sustain and
develop the oil industry in Canada. A few words, there:
fore, inregard to that industry will bein order.  In 188t
the 1efincrics of Canada employed 379 men.  According
1o the last census hulletin, No. 8, the oil refincrics of
Canada, numbering 20, employed 270 men, or after ten
years of protection, 109 Jess than in 1881, Again, it
would pay the Canadian people to supcrannuate every
man who is cngaged in the refining business in this
countsy.  \Vhat would be the cost? We have 270 men
to deal with.  The average wages of mechanics in cities
and towns in 1889 was $447. Sothese 270 men would
cam ,690 2 year  Supp the country undi )

in addition 10 superannuating the men, 1o lwy up all the
100ls and machinesy in thosc refincrics.  According to
the last census bulletin, the value of machinery and tools
in those refincrics was $516,510.  Further, it would pay
the country to peasion every one of the refiners at $10,-
000 each. ~ There are 20 refinerics, and accotdingly the
sum required would be $200,000.  The total cost, first,
of superannuating the men; sccond, of purchasing the
machinery and tools of the refinerics 3 and third, of super-
annuating cvery refiner, would be $836,200, or a saving
of 3647.339. No hon. gentleman on cither side of the
House can fail to see the fallacy of protecting an industry
which collects from the people such a large sum of money
as docs the coal oil industry, and, as I said at the begin.
ning of my ks, although § am ble to extend.
ing to these men a teasonable protection, it is wrong, 1
think, in the interest of the consuming population of this
country, to cxtend to the refiners a protection of 100 or
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125 per cent. I believe that the Government should take
this matter into their serious consideration, and determine
whetaer the wil refiners of this country shuuld recene
mure protection than the average manufactirers i the
uther distnicts in Canada.  If the Government should
cumie to the conclusion to teduce the duty un coal wil,
they will be doing what is largely in the interests of the
peaple, who are obliged to use a large quantity of cual
vil every year. It is an article of prime necessity, it is
nut an article of luaury 3 it must be used by the masses of
the people, and it shonld therefore e placed ad their dis-
pusal atas cheap a price as possible.” It was stated i
the louse dast year that the Jowering of the duty un
sugar removed a burden of taxation oft the shoulders of
the people.  The result of that very goud act un the part
of the Government was that the price of sugar fell in the
market, and the consuming public were able to buy it
cheaper.  In the same way, if the Government should
reduce the duty on coal oil from 734 to, say, § cents a
gallon, it would relicve the people of at least ong third of
the burden which they are now obliged to bear in this
matrer. [ am quite sure that if the duty Were lessened
the people would receive a corres ponding benefit, It was
for that reason that I moved for these papess, so that we
may tearn whether as large a quantity of coal oil 15 ime
ported as before, and also for the reason that the matter
may be brought to the attention of the Government. 1
hope they will consider this question—not upon the basis
of free trade, because 1 do not contend that coal oil should
be vut upon the free list 5 for so long as we have the
Nattonal Policy 1 this country, it is only right, and equit-
able, that protection should e given to the oil producers
as well as to every other industey, along the lines of jus-
tice. I, therefore, trust that the Government will ry to
see therr way clear to reduce the duty upon cusl ol to §
cents a gallon.
Motion agreed to.
et ) s

Recent Amendments to the Mineral Act of British
Columbia.

The following excerpts from the Mineral Act, as recently
amended, are of interest s = :
Sec. 11 of the Act, as amended, limits the frec miner’s
fight to cut timber 10 *such timber as may be required
for the purposes of the claim or claims worked by him
alone, or by him in partnership with another or others.”
Secs. 14 and 15 have been epealed and are replaced
1y the following, to which careful attention should be
men by every prospector
““ 14. Any free miner o,

ng to locate & mineral chim
shall, subject to the provisions of this Act with respect
toland which may be used for mining, cnter upon the
same and locate a plot of ground, where possible not ex-
ceeding 1,500 fect in Tengthe by 1,500 feet in breadth, in
a rectangular form, that is 10 say, all the angles shall be
right angles, but the lines neced not necessarily e
meridianal,  In defining the size of a mineral claim it
shall e d hori 1ly, & ive of 1

on the sutface of the ground.” |

‘“15. A mineral chaim shall be marked by two posts,
cach past being at least 4 inches square and 4 feet above
the surface of the grouad.  The pusts shall be numbered
1 and 2, and upon cach post shall be written the name
given to the mineral clims the date of the location and
the name of the locator.  w.pon No. 1 post there shall be
written, in addition to the_ forcgoing, ** Initial post,” the
approximate compass bearing ol No. 2 post, and a state-
went as to whethere the claim lics to the right or left of
the line from No. 1 10 No. 2. Thus: *(Name of claim),”
‘date),’ ‘A, B.'s claim,” “Initial post,” “dircction of
h:o, 2, nartheast,” claim lics to right {or left) of line from
No 110 No. 2 post.

“ It shall not bic Iawful to move No. 1 post, neither
shall it b lawful to muve No. 2 post, except for the cor-
tection of distance by the Provincial Government sus.
veyor.  Nos. 1and 2 posts shall govera the direction of
one side of the claim.

““(a). The owner of a mineral claim shall be entitled
toall mincrals which may be within his clim, but he
shall not be cntitled 10 mine outside the boundary lincs of
his claim inued vertically d d:

4{6). This Act shall not prejudice the rights of claim
owners who have located their claims under tormer Acts.”

Sec. 24 is amended to allow work donc outside 2 claim

to count as asscssment work, provided the Gold
Commissioner s satisficd it is a bona fide develop-
ment work.  This section also now gives partners
fight to do statutory the assessments for all or
any onc of a group of claims, provided they
file a de of their i ion with the Gold
Commissioner.
_ Sec. 25 now reads: * In casc of any dispute as to the
title to a mincral claim, priority of record will determine
the right, subject to any qucstion as to the validity of the
record, and subject also to the compliance by the frec
miner with the provisions of this Act.

Sec. 37 is amended so as to lay morc on the shoulders
of an adverse claimant.  Such claimant nust now, with-
out any demand on the part of the defendant, ** show,
with ble ¢ larity, the nature, b darics and
extent of such adverse claim.”

By Scc. 56 the plan of a chaim required, when a certifi.
cate of improvement is applied for, must now be made by
an authorized land surveyor.

These are some_of the main changes. A section now
entitles the free miner to a copy of the ded Acton

Nova Scotia’s Increased Royalty.

Coal Lessees . ** But vur leases exphcitly state that the
rate of goyalty 18 fixed for the current term.  How can
you gncrease it at will without a breach of faith?2 ™

SFremrer . ** Needs must when the devil drives ; and
you must understamd the Legislatuze of Nova Scotia has

{

the gold-lv »ring belt, according to the teports of the
members o the * Yukon Exploring Expedition,” appears
to have losi none of its wonderful fichness in its extensivn
northwards.  Miners entered the district about the year
1881, and the prospecing which has leen carzied on
since then has shown that gold is of almost universal
ocenrrence, although only in some places is it found in

flici ities o be profitably worked in the face of

the power to break a contract or to tahe your properly
without compensation ; but [ may tell you the Attorney-
General says there ts no breach of faith,” *

Coal Lessees. ** We ate dufferently advised, still, so
content are we that moral justice and night is on our side
that we are ready to leave the question to arbitration or
the Courts. \\'i{l you agree?”

Lromter. ** Noj; the Supreme Court somctimes niahes
mistahes,"*

The I'cemier of Nova Scotia 15 now in England secking
1o rane moncy on the good faith of the Legislature of
Nova Scotia.

Mineral Resources of the Yukon and Mackenzie
Districts—A Great Petroleum Field—
Promising Alluvial Diggings.

Contributed by A M.

North of the great plains, alung the Athalasea, Peace,
and Mackenzie rivers, are situated a number of petroleun,
districts, the total area of wlich probably exceeds that of
all the hnown oil fields in the world combined.  On the
Athabasea indications of gas and oil occur along the
valley for a distance of over two hundred miles.  The
hasement rocks here consist of petroliferous Devonian
limestones,  Resting on these is a thick stratum of soft
sands of Cretaceous age, which has been blackened and
ccmented into a coherent tarry mass by the floods of oil
which have welled up in bygone ages from the underlying
limestones.  The tar sands are first seen in d i

I}
the high l|lricw:s prevailing for labour and provisions.
Stewart River and Forty Mile Creck are the richest streams
so far discovered.  The former yielded over $100,000
worth of gold to a handful of miners during the years
1885-86, some of the bars paying as much as $100 per
day pee man,  The gold un' Forty Mile Creek is reported
to be richer than that on the Stewart, Imt the greater
part of this stream lies in Alaskan territory.  The follow-
ing eatract from Dr. Dawson’s report afford_some
idea of the present condition and future prospects of gold
wining in the Yukon country. (Annual Report Geologi-
cal Survey of Canada, 1887-88, Part L., page 182

¢ Mining can scarcely be said to have begun in the
region more than five years ago, and the eatent of country
over which gold has heen found in greater or less quan-
tity is already very great,  Most of the Erospccling has
been confined to the banks and baes of the larger veirs,
and it is only when these innumerable tributary strcams
begin 1o be closely searched that ¢ gulch diggings,” like
those of Dease, McDame, and other streams in the{Cassiar
district, and possibly even an a par with Williams and
Lightning creeks, in Cariboo, will be found and worked.
The general result so far has been to prove that six large
and long veins, the Dewes, Tetdin-too, Big Salmon,
Pelly, Stewartand \Whate, yield ¢ tine grold ™ along hun-
dreds of miles of their lower courses.  With the exception
of the Lewes, no part of the head waters of any of these
have yet been prospected or even reached by the miners,
and scarcely any of their innumerable tributarics have
been examined. ~ The developments made up to this time
are sufficient to show that when means of access are im-

the Athalasca, at the Boiler Rapid, or about 170 miles
below the * Athabasea Landing,” and are these present
in bluffs along the valley for 2 distance of over cighty
miles. They have, according to the reports of the Geo-
logical Survey, a thickness of from 150 to 225 feet, and
outcrep at the surface over an area of about a thousand
square miles.  The tar sands themselves, where eaposed,
although 15 to 20 per cenl. of their bulk consists of
bitumen, are not supposed to have any great commercial
value, as the highter oils have long since volathized away,

proved, imp bar mining will take place along all
these wiain rivers, and there is every reason to anticpate
that the result of the examination in detail of the smaller
streams will be the discovery of much richer auriferous
alluviums,  When these have been found and worked,
(‘u:mz mining will doubtless follow, and the prospects for
the utilization of this great mining ficld n the near future
appears 1o me 0 be very promising.”

The Yukon district remains as the Jast refuge of the
p!nc’ct nuner,  These ploncers of numing enterprise have

and only the heavier constituents remain.  In the upper
part of the vein, however, where they are buried beneath

1y advanced 1 following the aunferous
belt from California through Oregon, Washington Ter-
ritory, and British Columbia, and are now spreading
th 1

the later i , 1t 15 highly bable that
the oil remains in its original condition, but the solution
of this question depends upon a g use of the dnll,

Vet of the Athabasea nver tar springs are reported
on Lesser Slave Lake, and are also known to occur on
Peace niver.  The latter are thus described on Page 11.,
Summniary Report of the Geological Survey for 1859,
Inspissated petroleum lining cracks in calcarcous nodules
was found along ’eace river for some sixty miles below
the Peace river landing. At Tar Island, about thiniy
miles below the mouth of Smoky river, there is a saline
spnng which is hept in a constant state of cbullition by
the escape of natural gas.  Small quantities of tar line the
sides of the spring and float on the surface of the water,
This spring, and a_couple of others which are reported
nearby, are situated near theasis of a broad flat anticlinal,
onc of the ial i of a ful oil ficld,
Gas and a1l in paying quantitics are most frequently found
1 these great natural domes, and the only clainent of
uncertainty i thns distact is the prescnce or absence of
some porous formation to act as a reservoir. It is pos.
sible that the louse sands found along the Athabasca
cxtend this far, or that somc equivalent formation
occupies their place ;s but as natural sections are wanting,
i:ls can only be proved by arunicial sections obtained by

ring.

North of the Athalasca oil region, tar springs arc
known 10 occur along the notthern shote of Great Slave
Lake, and petroliferous limestones floor the valley of the
Mackenzie nearly all the way to its mouth. At Fort
Good Hope, a few miles south of the Arctic Circle, are
situated the tar springs from which the Hudson Bay
Company-obtain the pitch uscd by them for boat building
purposes.

¥ of the of uil, in the
shape of tar sands, tar springs, ctfusions of natural gas,
and petroliferous limestones, arc thus scen to charactenze
the country bordering on the Mackenzie-Athalasea valley
(or a distance measuring from the south to north of overa
thousand miles. It is highly improbable that productve
oil heds are continuous throughout the whole of this vast
region, but there is_every reason to believe that overa
considerable proportion of it the ol 1s sufficicntly concen-
trated to be of cconomicvalue.  Up to the present timethe
remotencess of these northern oil ficlds from the centres of
civilization has prevented any autention from being
directed towards them, but the cxpected completion of
the Calgary and Edmonton Pailway during the coming
summer will place them within a rcasonable distance from
nailway communication, and they will probably soon ke
their place among the oil producing regions of the world.

West of the Rocky Mountains, in the t country
drained by the Yukon and its tnbutarics, the geological
conditions are-entircly dificrent from 1 prevailing in
the Mackenzic Basin. This region lies in the aurifcrous

in the face of difficultics and dangers from
which all but the bravest and strongest quail over this
whospitable region.  In the progress of thar work the
metalliferous lodes from which the loose gold has been
derived will, as in other districts, be gradually discovered,
and nuning venturcs of a more solid character will follow.
— @ e

Extraction of Ore from Wide Veins or Masses.®

By G. D. DrirzsT, London, Eng,

The object of this paper is to describe an application of
the cross-cut system of mining, as carried on in the
Cabezas del 'asto mine, one of the copper ntines in the
south of Spain. The system is not new, but it is not very
generally adopted. It offers, however, decided advan-
tages over other systems moare in usc; especially where
the ore is found in large masses or wide lodes, it allows.
the extraction of all the ore without leaving any pillars.
or mofs. A somewhat detailed deseription of the various.
operations and costs of working may not only be interest-
ing, Lut may possibly lead to a mote general adoption of
this method in cases where at present the pillar-and-stall
system is preferred.

The copper-lodes in the south of Spain and Portugal
are the following: They are nearly all lenticular masses.
of great lateral dimensionsand unascertained depth ; their
direction is approxil 1y cas! t, and their dip towards.
north. Some are contact-lodes, having slatc on the hang.
ing-wall and porphysy on the foot-wall; others are im.
bedded in porphyry, and others again arc imbedded in
clay-slate.

The upper portion of these lodes consists of ** gossan,”™
a siliccous peroxide of iron, mixed with more or less
clay. The depth to which the gossan gocs down varies.
in different localities from 40 fect t0 120 feet and more.
Below the gossan is found the iron-pyrites, with about 2
1o 3 per ccnt. of copper. The gossan is gencrally ad-
mittzd to be the result of the dccomg)osnion o{ the
pyrites, the copper rendeted soluble, filtering into the

detlying layers of und posed orc, and enriching
the orc below the gossan above the gencral average.
Very rich pockets and stzeaks of ore, containing some-
times 10 per cent. of copper and more, arc often ﬁ)und in
the upper portions of the lodes, The copper containcd
in the ore is generally in the shape of gray and black sul-
phides and copper-pyrites; rich pockets oficn show
chalcopyrite and fahlerz.  In neatly all the mines the ore
has been found toget et in copper with greater depth ;.
a cross-section through the Cabezas del Pasto minc shows.
this diminution, and may be taken as a fairly representa-
tive case.  The greater the lateral dimensions of a de-
})oa‘l, the greater is generally the depth down to which a
it percentage of copper is found.

In the Rio Tinto mincs, which are the largest copper
mincs in Spain, a depth of 700 fect has begn zeached in

zone which horders the western past of the and

payment of 25 cents, |,

* Actual cxpressions used.

* T ipni of the February mecting of the Amesican Institute
of Mining Engn R
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some places without any marhed decrease in copper con-
teats s but the length and width of the Rio Tinto de-
Posits are enormous, one of them being more than dalf a
wile in lenpth, and in some places more than 300 feet
Wide=all solid ore.

In the Tharsis mines, the nest in importance, poor ore
has been fountd at much less depth, the lateral dimensions
of the deposits being smaller. * In most of the smaller
mines the ore gets 1o poor 1o be worked at a profit at a
depth Tess than 300 feet,  One percent. of copper is
generally taken as the limit of workable ore.

e fulluwing is A complete analysis of a_fairly repre-
sentative sample of ore from the Rio Tinto mines s~

23

Manganese. [

Silica, 1°89

Moisture eer 48

Selemum. . « tmces.
99795405

There are some exceptional deposits which are of a
different nature, such as the ** Esperanza,” near Tharsis,
where the copper is found as a sulphide impregnating the
Slate, but they need not here be mentioned,

‘The ore is generally sorted by hand into two classes.
“The richer ore is sent to England and the Continent, to
the sulphuric acid manufactusers (who, after buruing off
the acid, send the residue to the copper works), and the
purer ore is generatly treated for copper only in proximity
10 the mines. R

Two systems of mining are very generally adopted.

When' the gossan is comparatisely shallow and the
mineral mass is wide, the ore is_generally got by open-
cast workir; the overburden is removed jn benches
about 30 fect high, and the orc thus laid bare is quarried.

The cost of removing the overburden varies with the
nature of the ground and with the facilities for getting
proper dumping facilities. The followin, shows

20 feet, the galleries being of the same width as the
pillats, and about 20 feet high, It is evidenm, that by
adopting this system of working, a large quantity of ore is
leftin the mine; _taking floors 35 feet apart, with a roof
of 12 feet, galleries 23 feet hiuﬁ aud 16 fec
Billms with sides of 10 feet, the quantity of ore extracted
y means of the galleries is only one-half of the total
In several mines considerably less than one-
4T is intained by those
ndestall system that after "honey.
combing the mass, moré ore may be gained by robbing
the pillars and roof.  This is, however, & very dangerous
operation in mines where the lode is nearly vertical,
where the width is considerable, the ore very heavy
(specific gravity about ), and where often ten to twenty
floors are formed one above another.  Only in one mine
(the Carpio mine) has this been done, and ‘the result was
not encouraging.  Only four floors had been formed,
t’cl. although a good deal of ore was eatracted by robe
hing, still, by far the greater part remained in the mine,
and could not be got vut, the comparatively great height
of the galleries heing a great element of l?:\ngcr. That
the operation of robbing is a very delicate one is con-
firmed by the fact that most of the mining i

quantity,
half is
who adopt the pilt:

through the mass and filled up the same way as below,
but with one important difference s whilc the first slice of
6 feet had to be broken out of the solidd body of ore, the
slice neat above was now under-cut over its whole area,
in fact it was resting on the packing. This made the
blasting very much chv:apcr; so that, whereas the con.
tract price given to (h ers in the fiest slice averaged
$0.50 per ton of ore, it only $o.25 in the slice neat
above,  Again, in the first slice the first cross.cuts in the
solid ore cost $0.76 per ton of ore, and the secondary
cross-cuts, which were really widening out the first ones,
only cost $0.42 per ton.  These figures show the enorm-
ous advantage ot having free sidles for the working faces—
an advantage, by the way, which is never got in working
by pillarand-stail. ~ After the second slice had been re.
moved a third was taken away in the same manner, and
50,00 until the whole lift of 65 fect was removed.  The
working was not limited, however, to one lift or level,
but three were attacked simultancously in the same
manner; and at the present day the second, third and
fourth levels are in active work, and the fifth is in prepar.
ation.

It might be eapected that some difticulty would be ex-

crienced when workings of one #lear reach the stowing

after eatracting alt the ore they could get by means of
galleries, and tindings their ore reserves disappearing, have
determined, instead of robbing the pillars, 1o remove the
overburden and quarry the honcy.combed massin the open
air. Instances of this are found in many places. It is
needless 1o say that a great deal of money would have
been saved if the overturden had been removed from the
beginning.

Another disadvantage in connection with the pillar-and-
stall system is the great cost of breaking the ore.  Al-
though gallerics may be driven of considerable dimen.
sions as lony as the ore is firm, still, breaking ore in
galleries, especially in hard ore, is always very costly.
Whilst the brnkinﬁ: of ore in the open-cast may cost
$0.07 per ton, the breaking in galleries will cost, on an
average, from $0.52 upwards. When the ore is very
hard 2 may be as great as$o.85.  The reasons for this
higher cost arc too cvident to nced any mention. A
miner will break per shift, in galleries, about ¥ of a ton;
in the open-cast he will break from 12 10 15 tons of ore,
and even more in favorable cases,

Examples of pillar-and-stall workings are found at Rio
Tinto, in the San Dionisio lode; at Tharsis, in pant of
the north lode, and formerly, in the Sicrra Bullones and
La Zarza Tharsis (both these lodes are now open-cast) ;

the average cost over a whole year in tﬁc ““Joya ' mine,
which is worked by the open-cast system. The greater
part of the material removed is decomposad porphyry,
and, as a rule, fairly hard.

Cost of Removing Overburden at the “Joya"” Mine, per
Cutbre yard int the Solrd (calenlated o the total
guantity removed during 1891 ).

Loading into waggons. "

t 0 49
Mule-drivers. .. ovie. .. 0.005
Unloading waggons and re-

pairingroads.. 0.016
Various ... . .. 0.001—$0'112

Materiale.— Explosives ..
Baskets (used for

waggons . . .

Railway matcrial.

Wapaon “o

Oil and grease.

Various. . — 0'011
Shops eees eoee vaesn o
Stable expenses (inules). o013
Tools. R 0 003
A i of railway 0" 005
Total cost per cubic yard......... $o.as

The upen-cast wuthing 15 certanly the best system an
mines where the overbusden is shallow and the deposit
wide. The limit at which the removal of overburden
becomes unprofitabile is generally put at 4 cubic yards of
overburden for every ton of ore laid bare. The cost of
<quarrying the ore, after having laid it bare, may Ix taken
as follows, exclusive of general charges:—

Cost of Quarrying Ore in the Open-cast in the “‘Joya™
Munie per Ton of 1000 Alos ( Azerage
for the Year 1891).

Breaking the Ore.—Miners. . ese. $0.038
.\jaxui:xls, plosives 0.012

Shops . . .. 0.004
Tools... . 0 005—%$0.059
Loading into waggons. 0.038
Weighing ..ooiiieeens 0.003
Total cost per ton, put into waggons
and weighed. .. ioenaeeione $o 10

Examples of open-cast working are found at the Rio

into {south lode), Santo Domi"‘l:n Tharsis (notth lode,
Sicrra Bulluncs, and centre lode) La Zarza, La Joya, Las
Herrcrias, Lagunazo, cte.

\When the proportion of overburden is too great, the
minc is gencrally worked on the pillar-and-stall system.
The lode is divided off vertically in floors, 30 to 40 fect
apart, and in cach of these floors gallerics and cross-

llerics are driven, ing onc another at right
angles, leaving large pitlars of mincral to support the roof
between the floors,  The roof is generally left about 12
20 15 feet thick, and the square pitlars have sides of 15 to

at Lag in the eastern poruon of the lode, at Sotiel-
Coronado, P'ena dc Hlicrro, Lapilla, Aznalcollar, Cori-
dad, cic.

The Calezas del Pasto mine is worked on a different
system, which allows all the ore to be extracted without
any danger and at a low cost; and there seems to be no
reason why the system should not be adopted all places
where the pilJar-and-stall is now used, and where the
height of overhurd, ludes the of system. The
mincral deposit at thi srine is about 500 fect lung. with
a wilth varying from 20 t0 75 fect, the average being
about 32 feet. The gossan goes down about 100 feet,
and it was, therefore, impossible t» work the mine by
open-cast.  The lode is nearly vertical and approximately
in the centre of the mass.

After fairly ascentaining the hearing and extent of the
lode, an extraction-shaft and a pumping-shaft were sunk
in positions outside of the lode.  The dimensions of these
shafts were 10 fect by § feet and 11 fect by § feet.  The
eatraction-shaft was di by a partition in the centre,
so as to accommodate two eages,  They were originally

Y

of the floor above. In practice, however, it is found that
the stowing gets so tightly pached as to be quite firm, and
with a little additional care it is ively easy to
mine below it.  No galleries nor crossecuts were made
more than 6 fect high and 6 feet wide, and no new crosse
cut was started before the adjoining one had been pro-
perly filled in,

During the filling-in of the gallery on the hanging-wall
a chute was built up in rough stone, above the cross-cut,
from the side.tie. Through this chute the ore from the
second slice was thrown cown to the cross.cut.  When
the second slice had Leen removed and the neat gallery
filled in, these chutes were carried up, and soon; and
these always served for sending the ore down to the cross-
cuts, and thence to the sidestie, where the ore was loaded
into wooden hutches holding about one-half ton each,
and sulsequently d 10 the ion-shaft

The material used for sxowin[f is quartzite. This is
quarried on the top of a hill, about 700 yards from the
lode. The stone is lowered by means of an_inclined
planc to the level of the mouths of two special shafis
sunk for the purpose of delivering stone to the workin,
and extending at present to the third Jevel, with loaling
platforms at cach floor. The stone, lorded in hutches
similar to those used for the ore, is lowered in these
shafts by means of double dsums, with brakes, the full
waggon going down putling up the unpl{ one. The
stone required in the fourth level is landed in the third
level and trammed through the extraction-gallery of this
level,  This extraction-level is connected with the worke
ings below by means of winzes 3 the stone is tipped into
the winzes and falls almost at the foot of the warkings to
be filled up.  As the slices are removed these winzes get
filled up also, and therefore gradually (!isarpear. while
the ore-chutes always get longer.  Each level is thus
supplied with stone from the floor alwove, and the stone
need never be mised by hand. Al the winzes for throw.
ing down stone are made in the hanging-wall ; they are
about 3 feet square and very securely timbered.

A good deal of small stuft is J)uxluccd in the quarry,
At various times trials were made to use these smalls in
fillicg up, as it seemed a pity to throw them away, It
was found, however, not economical to do this, as the
smalis were more cxpensive 10 handle in the mine than
the big stones, and also because stowing done with smalls
scitles down far too much, and loosens the ore :Lboyc to
extent, making a very treachezous roof in the

sunk to a depth of 230 fect, and sub
to 350 feet.

‘The lode was then divided in floors about 63 feet
apart.  From the extraction-shaft galleries were driven
at every floor, cross-cutting the lode entirely.  When
these galleries reached the ore, narrow galleries were
driven cast and west, following the hanging.wall (the
cxtraction-shaft being in that wall), along all the sinuosi-
tics of the Jode, and accurately determining ats shape.
From 1hese galleries, again, “cross-cuts werze driven

through the lode at every 33 feet.  After thus learning
the exact shape of the lode, a *“side-tic” was driven in

the country.rock, alongside the lode and at an average
distance cf about 15 fect, and from this side-tic cross-cuts
were driven towards the lode at regular intervals of 33
fect.  The side-tic was kept nearly straight and was
used as an exteaction-gallery ; a tramway of 2-foot gauge,
with nils of 30 pounds to the yard, being Lid in it.
There were various reasons why the gailery along the
wall of the tode was not utilized as an extraction-gallery,
the two principal ones being its crookedness, and the fact
that it became surrounded by * stowing ” or ** gobbing,”
which itated imbering to keep it open.
On one of the levels it was, indeed, attempted to make
this gallery scrve for extraction, but it was found very
difficult and ive, and quite itahl

Both walls of the lode are slate, in which all galleries
had 1o be closcly timbezed.

When the cross-cuts from the giallctyalong the hanging-
wall had reached the foot-wall they were filicd with stone
carcfully piled op, and new cross-cuts were thea driven
alongside the first ones 3 these were again filled up, and
again new oncs were made, and so on until 2 complete
slice of ore had been removed over the whole length and
width of the deposit.  All the galleries and cross-cuts
had a uniform sizc of 6 by 6 fect, so that the height of
the first slice removed was 6 fect. When this had heen
accomplished the gallery along .the hanging.wall was
fillcd up and a new gallery was driven right above it.
From this new gallery cross-cuts were again driven

a dang
workings higher uﬂ.

The stowing with Jarge stones is so firm that no sub-
sidence of the ground over the minc can be noticed,
although a very large quantity of ore has already been
removed. . N L.

This system has now been in operation fes cight years,
during which a total of 236,000 tons has heen extracted,
Only onc man has been killed by falls of the roof during
all this period, which shows that the system is not a
dangerous onc. Al the cross-cuts arc kc£‘ narrow (6
feet); very few props are used, and even these few are
generally taken away before stowing. .

The average qn:mlil}/ of orc broken by 2 miner in this
mincis 3 tons per shilt of ten hours, as against I ton
under the pillar.and-stall system, the difference being due
10 the ore being always under-cut and requiring little
Dblasting.

Thcgavcngc cost of work in 1891 was, for different

1ts of the system, as follows:—
b ySteme Per Ton

First cross-cuts in the solid orc......... $0.76

Cross-cuts cocoveveneccecne cees 0.42

First cross-cuts in next slice.. . 0.28

Following cross-cats, ctc.. 0.24
This shows the i d breaking when

the ote is undercut.
The cost of extraction for the year 1890 was as
follows :—

Cost per Tou, apart from General Expenses.

Labor.~Superintendence ... . $0.0128
Breaking the ore.. . 0.2372
Loading into waggons and

tramming ... 0.0501
0.0362
0.1569
0.0152
0.0048 .
0.c078—$0.521
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Shops.—Carpenter shop vevunns. 0,0091
Smithy ... <.+ 0.0148— 0.024

Materials,—Explosive, .. 0.043
Caal.... + 0.0353

. 00,331
. 0.0022

waggons and 0.0035— 0.040

Total pertone.....eiviiienen $o.717
The cost of stewing per cubic yard may be detaited as
follows, one cubic yard corresponding 10 about 2°7 tons
of ore i
Cost per Cubic Yard for 1890,

Saperintendence. ... . . . $o.0t14
uarrying stone, inclusive of exy s 0 0356

Throwing small stuff over dumps. 0.0350
Transport of stone 1o shafts and 1

ing dowa in shafis*. 0.093t
Underground transport o

winzes and topping. 0.0054
Underground transport

workings. 0.0720

Building up i
Various.. .

Total per cubic yard.....
For the better ap of these cost-sheets I may
cere give the average daily wages earned by workmen in
in the district :—
Wages Earned Per Day.

- Reals. Dollar<.
Foreman of the mine. ... 24 1.
Engine-dtivers.... .. 20 0.87
Stokers..vauaen. .. 10 0.43
Carpenters . 20 0.87
Smiths.... .. 20 0.87
Masons. « 16 0.70
Miners. . .. 1210 16 0.52t00.70
Trammers . ..v.0 . 12 52
Otdinary laborers. . . 10 0.43
Boys and girls. ... . 6t08 o0.26t00.35
Cost of coal. .... ..150 6.53

o fitewood.......... 45 2.00
‘¢ six foot props, cach 10 0.43

The following is the cost of a ton of orc, mined by the
pillar-and.stall system, where other conditions are the
same as above 1—

Cost of Pillar-and.Stall System Per Ton of Ore.

Labor.—Superintendance $0.0128
Breaking the or . 0.6540
Loading into waggons

and tramming 0.0501
Enginc.men, et 0.0362
i 0.0152
0.0048

0.0078—%$0.781

Tota! per ton.,

The cheaper working over the pi
cntircly on account of the cheaper breal
the difference being abont $0.26 per ton.

he system here described was started by Mr. C.

Roepe), M.E,, and subsequently carried on by the writer
and Mr. P. E. Catr, M.E. It can be applied in all large
masses and wide lodes, and is a safe and cconomicat
mode of getting il the ore.

The Cabezas del Pasto mineisonc of the nanes worked

‘ the Bede Metal and Chemical Company, Liniited, of
Neweastle-on-Tyne.

EBEN E. OLCOTT,

CONSULTING MINING ENCINEER,
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 companics.

Represents Mr. M. P. Boss, of San Frun-
cisco, and his system of continuous milling
for the amalgamation of gold and silver
ores.

-stall system is
ing of the ore,

MINI!NG NOTES.

(F1itoM Qur OwN CORRESPONDENTS.|

Ontario. .
Port Arthur District.

The mill of the Badger Sitver Minin{; and Milling Co.
resumed operations on Tuesday, 24th ult., and the mine
is also being worked. There was some slight trouble
that necessitated the closing down of the mine and will
for a_few days, but we are pleased to say that we have
heen informed that the trouble has been amicably settled,
and that the mine will be worked steadily by a large
force of men.

A report reaches us that the owners of the iron loca.
tions ncar Kaministiguia intend opening up and develop-
ing their property, It is also said that the company is in
communication with the C.P.R. coiapany with the view
of having a spur run from the main line to the location.

— P

The Dritish Columbia Iron Works Company are_now
making a large boiler for the Westminster Slate Com-
pany's quarry at ; crvis Inlet.  The boiler is five feet wide,
and sixteen feet long.

Geological Survey of Canada.
Annual Report, 1888-89,

VOL. IV.

With Accompanying Geological Maps,
Plans of Mine Workings, and other
Tllusgtratior3; also a Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE.

PRICE, COMPLETE, TWO DOLLARS.

Lart A4.—Summary Reports of Operations 1888 and
1889, by the Dircctor, Price 10 cents.

Part 3.—West Kootanic District, B.C., by Dr. G. M.
Dawson. Price 25 cents.

Part D.—~The Yukon and Mackenzie Rasins, with maps,
by R. G. McConnell. Price 25 cents,

Part BE.~Lake Agassiz in Manitoha, by Warren Upham.
Price 25 conts.

Part F.—~The Sudbury Mining District, by Robert Bell,
B.A.,Sc., LL.D.

ZTuare A—Mineral Resources, Quebee, by Dr. R, \W. Ells.
Price 25 cents,

Part N—Surface Geology, New Brunswick, by R.
Chalners. Price 30 cents.

2uart R.—Chemieal Contributions, by G, Christian Hoff-
mann, Price 25 cents.

Part S (a).—Mining and Mineral Statistics, 1888, by
H. P Brumell. Out of print.

Fart & (5).—Mineral Statistics and Mincs, 1889, by
E. D, Ingall and 1L P. Pruiacil Price 25 cents.

Part A d List of Mincral in Can-
ada, by G. Christian Hoffmann. Price 25 cents.

Note.—These and #l! other Publications of the

AN ORDINARY

QUARTERLY GENERAL MEETING

OF THE

GENERAL MINING ASSOCIATION

OF THE PROVINCE OF QUEBEC

WILL BE HELD IN

THE ASBESTOS CLUE HOUSE,

BLACK LAKE, QUE,,

ON TUESDAY, 14th JUNE, 1892,

COMMENCING AT HALF-PAST FIVE D'CLOCK IN
THE AFTERNOON.

—— ——

For the convenience of members and their
friends attending this meeting a special car will
be attached to the ordinary train (Quebee Central
Railroad), leaving Sherbrooke, Que,, at 8 a.m. on
the morning of Tuesday 14th June.  Black Lake
members will join the party at 1042 am.
Train will arrive at Thetford Mines at 1045
a.m., where some time will be spent in a visit to
the Asbestos mines.  Lunch will be served at
half-past twelve o'clock (noon).
Thetford Mines at 1.30 p.m., returning to Black
Lake by teams kindly furnished by the local
Committee.

‘The ORDINARY QUARTERLY GEN-
ERAL MEETING for the reading and discus-
sion of papers, etc., will be held in the

Party will leave

Achoat:

Club H , Black Lake,

Survey, if not out of print, may be purchased from

or ordered through .
W. FosTEr Browx & Co., Montreald
Durie & Sox, Ouawa, Ont.

. WiiLiadsox & Co., Totonto, Ont.

MCcGREGOR & KyionT, Halifax, N.S.
J. A, McMinax, St John, N.B,
J. N, Hanpex & Co., Victoria, B.C,
R. D. RicrarpseN, Winnipeg, Man.
Moir & Mirts, Port Arthur, Ont.
TioMrsoN BRros., Calgary, Alta,
‘THoMPSON BROs., Vancouver, B.C.

EpwARD STANFORD, 26 and 27 Cuockspur Street,
Ch:nripg Cross, Loadon,
SaursoN, Low & Co., 188 Flect Strect, London.
F. A. Brotxuaus, Leipzic.
B. WesTERMANN & Co., 838 Broadway, N.Y.
or on application to
.DR, JOHN THORBURN,
E Librarian, .
Geological Survey, Ottawa.

) N.B.—Calaloghe and Pricc List can be obtained from
any of the above.

commencing at §.30 p.m. Papers will be read
by Mr. J. Burley Smith, M.E., Glen Almond,
Que., and by Mr. L. A. Klein, M.E,, Black Lake.
At 7.30 members will be entertained to a dinner
given in their honor by the Asbestos mine-owners
and mine managers. Train willleaveat 1 o'clock
am. Wednesday, 14th inst, for Sherbrooke,
whete connection will be made for Montreal and
points west. Tickets, $5.50 for the round trip
(from Sherbrooke to Thetford and return) may
be obtained from the undersigned, or from Mr.
A. W. Stevenson, C.A., Treasurer, 17 St. John
Street, Montreal.

GEORGE IRYINE,

B. T. A. BELL,

Seerctary.



108

THE CANADIAN MINING AND MECHANICAL

REVIEW.

THE ASBESTOS CLUB,
Black Lake, Quebec.

The General Mining Association of Quebec will
visit Thetford and Black Lake Asbestos Mines on Tues-
day, the 14th instant, and the following is the proposed
programme, viz. :—

A. Train (Quebec Central Ordinary) will leave Sher-
broouke, Que., on Tuesday morning, the 14th of June, at
8 a.m. A special car will be attached for the use of
members and their friends, and special rates will be given
for return trip tickets to be obtained on board the car.

B. Train will reach Thetford Mines at 10.55 a.m., where
the party will be received by the local committee.

C. After an inspection of the Mines, a cold lunch, pro-
vided by the Asbestos Club, will be served at 12. 30 (noon).

D. The party will be driven in teams to Black Lake,
leaving Thetford Mines at 1.30 p.m.

E. The Ordinary Quarterly General Meeting, for the
reading of papers and the transaction of business, will be
held in the Asbestos Club Room, commencing at 5.30
p.m. The following papers will be read :

““The Labour Question in its Relation to Canadian Mimng.”
By J. Burley Smith, M.E., Glen Almond, Que.

“Recent Practice in Economical Air Compressors.”
By F. A. Halsey (Rand Drill Co.), Sherbrooke.

* The Present Status of the Asbestos Mining Industry in Canada.”
By L. A. Klein, Supt. American Asbestos Co., Limited.

F. At 7.30 p.m. members and their freinds will be
entertained at Supper by the ashestos mine owners.

Members going South can leave by the 1.20 a.m. Wed-
nesday ; or going North, by the 3.00 a.m. same day.

Members of the Asbestos Club are especially invited to
attend. A. M. EVANS, M.E,,

Secretary- Treasurer.

J. LAINSON WILLS, M.E.

Member of the Institution of Mining and Metallurgy, Eng.
Fellow of the Ch 1 Society, Lond

Member of the Mineralogical Society of Great Britain and
Ireland.

Member of the American Institute of Mining Engineers.
Member of the Society of Chemical Industry.

Reports on Mines and Mineral Properties.

Adviece on Chemical and Metallurgical
Processes.

206 ALBERT ST., OTTAWA.

Cable Address: “PHOSPHATES,” Ottawa.

Goddard’s Patent Grinder and Gold Saver.

Considerable interest has been evinced during the last
few weeks, says the Awstralian Mining Standard, in the
trials of a new gold-saving appliance, invented and
patented by Mr. H. S. Goddard, engineer, of Uralia,
New South Wales, who, for over two years has been en-
gaged perfecting the invention. The machine is designed
to save floured silver and gold which ordinarily are lost
in tailings from batteries, and the several tests and trials,
which have been of the most severe character, and have
taken place at Langland’s foundry, South Melbourne, re-
sulted successfully. Goddard’s patent differs from many
appliances in its simplicity, efficiency and cheapness. It
consists of a circular pan, the bottom and sides of which
are lined with grooved hematite iron, in which works a
muller, also with grooved bottom and sides, the grooves
being placed at opposite angles to those in the pan. The
weight of the muller is about 9 cwt., and it revolves in
the lined pan at the rate of 150 revolutions per minute,
its action on tailings running direct from the battery being
to grind them fine as roller flour. The pan is fed from
the centre of the muller at the rate of 9 cwt. per hour,
and can be automatically fed from a battery, thereby sav-
ing an immense amount of labor and attention. After
grinding is completed the material passes through the
inner amalgamator charged with quicksilver, and the
centrifugal action of the muller throws the fine sand over
the edge of the pan into a ring well, also charged with
quicksilver, so that it is impossible for gold to pass. The
sand is kept agitated by several fingers revolving in the
outer well, and is there discharged with the waste water
at a spot in the outer casing of the machine. The wear-
ing parts being of white hematite iron are very durable
and are easily renewed at any time. It is said that the
machine now at work will receive and grind as much
as can be delivered from a five-head battery, with
gratings of 41 holes to the inch, thus effecting a material
saving in cost of crushing and treating, leaving the residue
finer than that from an ordinary battery, Tables and
blankets are entirely dispensed with. The machine is
further specially adapted for the treatment of fine gold,
and should prove a desirable acquisition where flake or
floured gotd is lost. .

The Australian Mining Standard is informed that it
has been successfully tried in the Hiligrove district, in
New South Wales, where a quantity of tailings from the
Eleanora gold mine, which gave by fire assay § dwts. 9
grains, were treated, and resulted in return of 4 dwts. 15
grains. Tailings from Alpine gold mine at Swamp Oak,
which assayed by fire 23 dwts., were also put through
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the pan, giving a result of 21 dwts. A parcel of quartz
from the Great Britain claim at the same place, which
crushed about 6 ounces, gave 9 ounces 13 dwts, I grain.
Two tons of tailings from Russell’s Amalgamated Com-
pany, Victoria, which had been treated at the modern
battery of that company, with 240-mesh gratings, gave a
return of 2} dwts. per ton. Another two tons from the
same company gave 4 dwts. per ton, both from the new
machine.  Three trucks of tailings from Eaglehawk
district (different claims) are being treated at present : the
first lot of two tons gave 3 dwts. to the ton; the others
are being put through, and the amalgam promises en-
couraging results. A large number of other orders are
on hand. The machine can be made in sizes suitable for
5, 10, 15 or 20 head of stamps; it will feed itself; is
speedier than the usual chlorination process and does not
lose a grain of quicksilver.

Novel Process for the Prevention of Scale in
Boilers.—-In engineering circles considerable interest has
been excited over a process which has been discovered for
enamelling the interior of boilers, with a view to the pre-
vention of corrosion and incrustation. Experiments have
been proceeding with the process for the last three years,
and the results are certified by firms in Glasgow to be of a
most surprising and successful character. Further tests
are being applied, and if what is claimed for the process
is definitely attained the gain to engineering generally will
be great.

BELL TELEPHONE (0.

OF CANAIDA.

ANDREW ROBERTSON, - -
C. F. SISE, - - - -
C. P. SCLATER, - - SECRETARY-TREASURER.

H. C. BAKER, - - Manager Ontario Dept.
HAMILTON. .

HEAD OFFICE, MONTREAL.

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 {ree 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.,

PRESIDENT.
= VICE-PRESIDENT.

Winnipeg, Man., Victoria, B.C.

ROBURITE.

THE CANADX EXPLOSIYES C0., Lirp.

Continues to manufacture and supply ROBURITE, which is the MOST POWERFUL EXPLOSIVE KNOWN,

And at the same time is perfectly safe to handle without any fear of premature explosion, as it contains no nitro-glycerine.
of a single accident or loss of life either in its manufacture or use has ever been made.

No report

Since its introduction and manufacture in Canada, numerous practical miners have given testimonials showing its Efficiency,
Economy, and Perfect Safety, and expressing their determination never to revert to any other explosive. o
It can be used in the most fiery mines without risk of exploding gas or fire damp, and managers of mines should prohibit the use

of any other explosive.

No noxious fumes arise from it use.

It is peculiarly well adapted for Coal, Gypsum, and Metalliferous Mines, and all kinds of Submarine Work and Rock Blasting.
It" can be transported by railway to any part of Canada.

Electric Batteries, Detonators and Electric Fuses are also supplied by the Company.

addressed to the

CANADA EXPLOSIVES CO. LTD.

Orders will have prompt attention

Office: No. 2 DUKE ST,

EHalifax, N.5S.

Agents in Montreal : Wm. Sclater & Co., 42 Foundling Street.

-BAGS
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&

FOR ASBESTOS, ORES, PHOS-
PHATES, FERTILIZERS, &c.

DOUBLE. BAGS and all kinds of SPECIALTIES

MADE TO ORDER.

" . DICK, RIDOUT & CO., ToroNTo.

.
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PROVINCE OF NOVA SCOTIA.

[ieases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, T

 ed

\
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PRECIOUS STONES.

T{TLES GIVEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS HODERATE.

. GOLD AND SILVER.

Under the provisions of chap. 7, Revised Statutes of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver tor a term of six months, which can be ex-
tended by renewal for another six months. Mines of  1d and Silver are laid off in
areas of 150 by 250 feet, any number of which up to one hundred can be included in

one License, provided that the length of the block does not exceed twice its width. -

Up to ten areas the cost is 50 cts. per area, for every area in addition in same appli-

. cation 25 cents. Cost of renewal one half the original fees. Leases of any number of

areas are granted for a term of 21 years at $2-00 per area. These leasesare fo.feitable
if not worked, but advantage can be taken of a recent Act by which on paynient of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed. ‘

.. Licenses are issued to owners of quartz crushing mills who are required te
pay Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold
valued at $19 an ounce, and in smelted gold valued at $18.00 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commis-
sioner of public Works and Mines each week day from 10 a.m. to 4 p.m., except
Saturday, when the hours are from 10 to 1. Licenses are issued in the order of
application according to priority. If a person discovers Gold in any part of the
Province, he may stake out the boundaries of the areas he desires to obtain, and this
gives him one week and twenty-four hours for every 1§ miles from Halifax in which to
make application at the Department for his ground.

MINES OTHER THAN

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

All rentals amie refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department free of
charge, and provision is made for lessees and licensees whereby they can acquire
promptly either by 'm'nngcment with the owner or by arbitration all land required for
their mining works.

The Government as a security for the payment of royalties, makes the royalties

" “ first. lien on the plant and fixtures of the mine.

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotia
grants ils minerals have introduced many outside capitalists, who have always statea
that the Mining laws of the Province were the best they had had experience of,

The royalties on the remaining minerals are : Copper, four cents on every unit ;
Leac, two cents upon every unit ; Iron, five cents on every ton; Tin and Ptecmus
Stones ; five per cent. ; Coal, 734 cents on every ton sold.

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

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

THE HON. C. E. CHURCH,

Comm1ssxoner Public Works and Mmes, . K

HALIF‘AX NOVA SEOTIA

"
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COAL MINING MACHINERY.

Our Coal Mlnlng Machlnery has thls summer been thor-
ou hly tested in several mines in Cape Breton, and has proved

ACTUAL THST to be supetior to tha,t of all other makers.

4,,

/

SERGEANT'S COAL MINING MAGHINE

For results of tests above referred to and further 1nforma,t10n
in mining, apply to manufacturers,

THE INGERSOLL ROCK DRILL COMPANY
OF CANAI)A.
203 ST. JAMES STREET MONTREAL



