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THE CANADIAN MINING AND MECHANICAL REVIEW

NOVA SCOTIA STEEL AND FORGE CoO. LTD
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Ratls 'Fish Plates,- Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 38" to 31" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed ‘Shafting 55’ to 5 true to . part of One Inch.

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

WORKS & OFFICE: NEW GLASGOW N.S.

AUSTEN BROTHERS.
RAILWAY, COLLIERY AND GOLD MINERS' SUPPLIES.

........

EZ"ALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., LimiTED.

——MANUFACTURERS AND DEALERS IN—

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.
FOR MMKS’ USH.

Call or Write us for Prices. H_A.I..IFAX IN.S.

(MATHES[]N@C . | RURO}\]ZOUNDRY &

9

NES % ENG”‘!EE S Pgineers
?'G‘BO"'ERS’ ony | BoilerMakers |
QanTZ GRUS:;NG QME% %AKE%S and ﬁ)underg ﬂ
“:Jﬁ,‘;tsa eAf EWQA«'éGDW 2 riaimmmmees FURO
PS"#'Z'L"SGM OVA SCOTIA MACHWER[ W
White FOR | Winoine Encines  GRLGIEGIR

§PecmlMtxture.Shoes&D|es '
Tue Best PV s Fon s || | WiththeRgsReemo «“Winwp |

GOLD MININGMaCHINERY| | | Weiring qualiy unsurgatsed

| Rezary §ary Mine.




ii THE CANADIAN MINING AND MECHANICAL REVIEW,

DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

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

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

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

~ SULLIVAN MACHINERY COMPANY,
“M " Drill—Hand Power. Successors to DIAMOND PROSPECTING 0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N" Drill—

MANUFACTURERS AND DEALERS IN
ity— city— ft. d
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Channelling Machines, Rock Drills, Hoists and| CPeciy—%000 ft. depth.
Removes 14, inches solid core. other Quarrying Machinery. Removes 1} inches solid core.

Hoisting and Haulinf Engines, Cages, Tipples, and other Coal Minins rilllllachinery.
o R

Contractors for Prospecting Mineral Lands with the Diamond

¢ TR [LECTRICFUSEa )

ELECTRIC BLASTING

VIOTOR HLEOTRIC PLATINUM FUSEHS.

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

C*PFPULL-UF” BLASTING MAOCEINIE.

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.

VIOTOR BLASTING MAOEINE.

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

% s - Manufactured only by JAMES MACBETH & CO_,

SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY

EXAMIIEL.TON PFPOWDER CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDIER, DUALIN, DYNAMITE ad ECLIPSE

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

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

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

—

REDDAWAY’S PATENT

BELTING

Roller Chains, Steel Drag,
Steel Cable and Special Chains

—FOR—

ELEVATING

wCONVEYING Specially adapted for Heavy Drives in Damp or Exposed Places,
MACHINERY in Mines, Saw Mills, Paper and Pulp Mills, etc. =

FOR BANDLING MATERIAL OF ALL KINDS \

POWER TRANSMISSION o : )

| -MACHINERY. o -CHEAPER, LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER,
i y@‘ﬁ%ﬁg“gf@& : : '
WIRE CABLE s 5 " 7§ 7' F B e SOLE AGENT FOR
’ GUIEWIEYOREM » ° Ao L ‘..H._l M I N G, CANADA. . .

THE JEFFREY MFG. CO, 163 Washington st 57 St. Francois Xavier St., MONTREAL. - Victoria Chambers, OTTAWA.
| _Columbus, Ohio,  ~Sawrcmmioss— R : e

RECISTERTS TAADE WARt




THE CANADIAN MINING AND MECHANICAL REVIEW. iii

NOW READY!!

The Canadian Mining Manual and Mining Companiss Directory
For 1894.

PRICH: THRER DOLLARS.

A few copies of this useful reference book are still on sale, and may be obtained by
addressing: THE PUBLISHER, 17 Victoria Chambers, Ottawa.

MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
o'l HEAVY WIRE CLOTE RIDDLES or amx omecusmors

ALWAYS IN STOCK

v
o - -”éé BR ASS, IRON AND STEEL. i FOR MINING FPURPFPOSHS. ‘\;“‘;i ” .

A =i =3 X 2 R RS S - -
i i T Nt - .:.:::p.-:.-'o & e
=l THE MAJOR MANFG. CO. <=3
= RS e s s 1T
. ie { "3 . u “Mllﬂl i
a Jf Hil

23 & 25 COTE STREET, MONTREAT.
¢ Send Specifications ard get Quotations.

OTTA WA POWDER CO, LIMITED.

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

PRINCIPAL OFFICE: BUCKINGYAM, QUEBEC.

ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

CARRIER, LAINE & CO.,

FOUNDERS, MACHINISTS AND BOILER MAKERS,
| LEVIS, QUBHR.

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

WRITH FOR OUR PRICES.

MILLER BROS. & TOMS,

l MANUFACTURERS OF
] S
i .

- STEAM ROCK DRILLS AND HOISTING ENGINES,
Mining and Contractors’ Plant, Ete., Etc.

E% 110.120 EING STREET, MONTREAL, QUE.
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SCHOOL OF MINING,

KINGSTON, ONTXARIO.

Facultp ;-

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.
Director and Professor of Chemistry.
WILLIAM NICOL, M.A, R. CARR HARRIS, C.E,,

Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A,, Lecturer on Geology and Petrography.
WM. HAMILTON MERRITT, M.E,, F.G.S,, Associate Royal School of Mines, England,
Lecturer on Mining Engineering, The Economic Geology of Ontario, and The Discovery and Winning of Minerals.
' WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.
JOSEHH BAWDEN, Lecturer on Mining Laws.
T L. WALKER, M.A, DR. ISAAC WOOD, M.A, Laboratory Demonstrators.

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY:

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

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

8. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Forenien

and others interested in Mines and Minerals.
®

Lecturers are sent to any mining centre where a sufficient number of students is
guaranteed, to conduct SHORT COURSES in Blowp1pe Analysis, Chemistry, Mineralogy,
Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped
Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,

furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be
open for work in Session 1894-5. Surveying is practised in the field during the warmer
" months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

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

BAGS

FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &ec,
Send to us for Samples arnd Prices.

Every Quality a-nd size In stock.
Specially strong scwing for heavy materials.

Lowest prices compatible with good work.

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

to do so.

THE CANADA JUTE COMPANTY (Ltd.)

17, 19 & 21 8T. MARTIN STREET,

MONTREAL.

THRH G ATHS
ROCK AND ORE BREAKER

TR

g

i

THE HICHEST TYPE OF ROCK BREAKING MACHINERY !

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

We Manufacture also, STAMP MILLS,"CORNISH ROLLS, CONCENTRATORS
and all cilasses of MINING MACHINERY.

Address for Catalogues GATES IRON WORKS,
B T New York. 50 P. South Clinton St,,
237 Franklin St., Boston. cchAGo, U.S.Ai

1732 Queen Victoria St., London, E

FOR SALE

NEW AND SECOND-HAND

Mining Plant, Machinery,

TOOLS, ETC.

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

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

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

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

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

sin.
I do do do 4M4in. x 2¥in. x 4in.

Ingersoll Steam Hoist.

-

-

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

Set Double Beam Whar{ Weighing Scales, 230 x 43,
sft. x 6ft., weighing up to four tons.

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

Hardwicke Steam Pump.

Ingersoll Air Compressor, 12in. x 18in.

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

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

3in. Seargeant Drills and Tripods.

214 inch Eclipse Drill and Tripod.

Tunnel Column for ditto.

No. 4 Sturtevant Blower.

No. 00 do do

Machine Lathe and Tools, complete.

2l

-t b e

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

T T L )

Steam Rotary Hoisting Engine, Drum, Brake and’

Wire Rope.

1 No. § Cameron Sinking Pamp.

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

As well as sundry other machinery and plant.

4000 Ibs. Drill Steel, 1in., 1%in., 1)in.

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

103 Karats of Carbons for diamond drill, unused.

2900ft. 34in. Wire Rope, new.

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

3 Electric Blasting Batteries.

Also a large quantity of wrought iron piping, 4in., 3in.,
2in., 1Y4in., 1%in., 1in., pipe fittings, steam hose—
miners’ tools, fire bricks, building bricks, blacksmith’s
coal, several end-dumping cars, car wheels and axles,

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

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

Inspection invited and further information forwarded
upon application to

J. B. SMITH, Manager,
British Phosphate Co. Ltd.
Glen Almond, Buckingham, Que..
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STAMPS !
PRITCHARD & ANDREWS,

173 & 175 SPARKS STREET.
~ammue..

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

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

-~ =Y

RUBBER STAMPS FOR OFFICE WORK.

OANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa a:_:i Montreal
N
TRAINS DAILY

EXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEG = HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,

And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in transit,
I For tickets time tables and information, apply to nearest ticket
-agent of this company or connecting lines,

E. J. CHAMBERLIN, C. J. SMITH,
General Manager. Gen. Passenger Agt

BALBACH
SMELTING & REFINING
COMPANY,

EDWARD BALBACH, JR.. - PRES'T.

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

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

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

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

Buena Po Sampling Works :
Agency, SABINAS COAHULLA,
Mexico.

BERTRAM EN INE WORKS 0.

Successors to Doty Engine Works Co., and
John Doty Engine Co., Ltd.

— MANUFACTUREBRS OXF——

VIINING MACHINERY

Marine and Stationary Engines an
Boilers,

Hoisting and Vertical Engines.

Ore Crushers,
Stamp Mills and
General Machinery.

We Guarantee First-Class Work and
Prompt Shipment.

rices and Estimates on Applicatio

BERTRAM ENGINE WORKS CO.

Bathurst and Niagara Sts.,

TORONTO, CANADA.

BUTTERFIELD s HINGED PIPE VISE

MADE IN TWO SIZES.

No. 1 Holds from o 'to 215 inch pipe.
No. 2 Holds from %% to 4% inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for
working Water, Gas and Steam Pipe,
Stocks and Dies and all
tkinds of Taps.

~——MANUFACTURED BY ——

BU‘TTERFIELD & CO., ROCK ISLA.N D, P.Q.

WIRE ROPES

Crucible Cast Steel Ropes
for Hoisting, Inclines,
Mining, &c.

Seimans-Martin for Trans-
mission of Power, Ele-

vators, Hoists, &c.

Galvanized Ropes for Derrick Stays, Ships’ Rigging, &ec.
WRITE FOR CATALOGUE AND PRICES.

MANUFACTURED BY THE

B. GREENING WIRE Co, LIE

HAMILTON, CANADA.
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John E. Hardman, S:B

MINING ENGINEER,
OldIhax, Nova Scotia.

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

2ttt o Bt Bt Bttt st

TO USERS OF THE DIAMOND DRILL.

Diamond Driit 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.

MoecRae & Co.,
OTTAWA.,
e N 0 0 1

CROSBY
STEAM . ENGINE . INDICATORS

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

-’ﬂl""“lll"' u||;l|||-lll|||ll'tll]llll"ll|||n"l||l|ll'lll|||h"ll

Jln.nllhu atllimsesstMoesnt it hoesntlts at o

AGENCY: 751CRAIG STREET, MONTREAL, QUE
J. & EX. TAXTLOR.

J. T. DONALD,

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

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

R. C. CAMPBELL-JOHNSTON

(iof Swansed, India, and the United States.)

METALLURGIST, ASSAYER,
! AND MINING ENGINEER.

Proberties reported on. ¢ 'All assays undertaken. Fur-
naces and concentrating plan{s. planned and erected.
Treatment for 'ores given. Ores bought and sold. Box
40, Vancouver, B.C. .

T. D. LEDYARD,
DEALER IN MINES, &c..
57 COLBORNE STREET, TORONTO.

Spocialties:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBERESTOS.

C. V.M. TEMPLE

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

MINES AND MINING LOCATIONS FOR:SALE.

CORRESPONDENCE SOLICITED.

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

CANADIAN REPRESENTATIVE !

Henry De Q. SEwerL, Dommion and Ontario Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.

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

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

I HOME STUDY OF
MINE SURVEYING

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

: Send for FREE Circular to
The Correspondence

8chool of Mines,

Scranton, Pa.

LEDOUX & COMPANY,

9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampllng_a.nd Storage Works

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

By special permission of the Secretary of the
Treasury of the United States, cars of ore or
Cogper matte sing 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 e;mmined and sampled. Assays
and Analyses of all kinds.

SPECIALISTS in MICA,

MINERS AGENTS,

RIGHARD BAKER SON & CO.

6 & 7 CROSS LANE, LONDON, ENG.

F. CIRKETL,
MINING : ENGINEER.

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

,

Reports on Mica Beposits, Ashestos, Phosphate

78 QUEEN STREET,

OT T AT A

E. E. BURLINCAME’S

ASSAY OFFICE “x,cHEmMicAL

D LABORATORY

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

Goid & Silver Bullion ®gfined, Melged and A
Addrezs, 1736 & 1738 Lawrence St., Deaver, Oolo,

FIRE PROOF

ROOFING

ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING Co

MANUFACTURERS. TORONTO

WYATT & SAARBACH,

12 OLD SLIP, NEW YORK.

(Near Hanover Squaye.)

L. BENEDICT, EM.,

Mem. Am. Inst. Min. Eng.

W de.

” Mining Engineer and Metalluegist,

REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.

No. 18 Broadway, Rooms 617 & 618,
Nevw Yoxlix.

EBEN E. OLCOTT, ~
Consulting Mining Engineer & Metallurgist. ‘

18 Broadway, New York City.
Cabdle Address:

“ Kramolena.”

Mines examined and reported on. Will act as perman nt. or
pecial advising engineer of mining companies.

Special facilities for making working tests on ores

Consulting, Analytical and Technical Chemists _’

| Mathematical 'instmments,

WM. HAMILTON MERRITT, F.G.S.

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

ADDRESS :
16 Toronto St., Toronto, Ont.

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

First-class Certificates in Chemistry and Metallurgy from.
the Royal School of Mines, London—Late Chemist
and Assayer to the Newbery-Vautin {Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

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

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,

MONTREAX., OCAXN.

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

MICHIGAN MINING SCHOOL.

A State School of Mining Engineering, located in the heart of the-
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-

ractice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine Surveying, Hydraulics,
Mining, Mineralogy, Petrography, General, Economic, and Field
Geology, etc. Has Summer Schools in Surveying, Shop-practice,
and Field Geology. Laboratories, Shops and gmmp ill well.
For Catalogues apply to the Director

equipped. Tuition free,
Houghton, Mich.

ROBIN & SADLER

MANUFAL TURERS QF

callic K/@

BOOKS OF INTEREST

TO

Encineers, Mechanics, Etc.

“Squares, &cales, Compasses,
and a full line of

Engineers’ Drawing Supplies-

W. DRYSDALE & CO0.,

BO0KSELLERS AND STATIONERS.
/287 st\.\l\ames st., Montljeal.

ORFORD COPPER CO,
Copper Smeélters

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

T —SHLL —-
. INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

- Treasure Q. A. LAND.
Office 37 to 39 Wall 8treet, New York.




viii

THE CANADIAN MINING AND MECHANICAL REVIEW,

H H. FULLER: CO.

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

WHOLESALE AND RETAIL DEALERS IN

'BUILDERS', BLACKSHITHS’ and GENERAL HARDW ARE.
MINING Ao miye surruiss
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CORRESPONDENCE SOLICITED.
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wWET-T.AND, ONT.
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ENCGINES.
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Inclines.

Horse-Power Holmn,
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Oentrlfuga.l Pumps,

]DREDGES, DERRICKS, STEAM SHOVELS,
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AND OTHER CONTRACTORS PLANT.

ANGUS M. THOM CO., MONTREAL.

For the followin

quarries, irrigating, drammg ete.

Send for Catalogue and Price List

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.
SBAVES YOU BUYING A $500.00 PUMP,

For pumping col(% wa,ter liquids other than water, and air and vacuum
pump. For paper mills, chexmca.l gas and sugar works, tanneries, mines,

GARTEH & CO., MONTREAL.
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Mr. Robert Archibald, C.E.,, M.E.,, the subject of this month's
portrait, succeeded, about a year ago, Mr. James Baird, in the manage-
ment of the Joggins Colliery, operated by the Canada Coals and Railway
Co, lLtd, in Cumberland County, Nova Scotin. 1like many of our
mining engineers, Mr. Archibald is a Scotchman, born and educated in
Glasgow, where he also served his indenture as apprentice to a well
known firm of civil and mining engincers.  His first professional work
was an engagement as surveyor and assistant manager at one of the
largest collieries near Motherwell, after which he was employed for some
eight yvears by the Summerlee and Mossend Iron and Steel Co., in the
varied capacities of assistant manager, underground manager, and ulti-
mately manager.  Then Mr. Archibald received the appointment
of assistant general manager to the Carron Company, Ltd., where
he acquired valuable experience and found full scope for his energy and
ability in the supervision of this important company’s Scotch collicries.
Prior to his present engagement with the Canada Coals and Railway
Co. 14d., he had been promoted to the position of manager of one of
the Carron Company’s largest districts.  Mr. Archibald’s intimate ac-
quaintance with Scotch colliery practice 15 evidenced by many notable
improvements and a rapidly increasing output at the Joggins Colliery.

As we go to press the Autumn meeting of the General Mining
Association of the Province of Quebec is being held at Sherbrooke, the
proceedings opening in the Magog House on Wednesday evening, 26th
instant.  Among the papers to be presented we note:  “‘The Canadian
Slate Industry,” by Mr. Harry Williams, Supt. of the Beaver Asbestos
Co. Ltd.; “Chromic Iron : its Composition and Uses,” having particular
reference to the important new discoveries at Black Lake, Que., by Mr.
J. T. Donald, M A, Montreal: *“Repairs to Rock Drills,” by Mr. A.
Sangster, of the Canadian Rand Drill Co., Sherbrooke.  Mr. J. Burley
Smith, M.E,, is also down for a paper, the subject of which, however, is
not announced. On Thursday the members will be the guests of
President Blue, at the Capelton pyrites mines of the Eustis Mining Co.,
where they will, after an inspection of the works, be entertained to
luncheon.  On Friday, party will leave by special train over the Quebec
“Central Railway, visiting first the large quarries operated at Dudswell by
‘the Dominion Lime and Marble Co. Ltd., and then at Black Lake, the
new workings of chromic iron which have caused some excitement in
that district. By courtesy of the various managers, an oppertunity will
also be afforded fo inspecting Quebel's great mining industry, the
-asbestos mines of Thetford and Black Lake. Luncheon will be served
in the Club House at Black Lake. In the evening, the Hon. W. B.
Ives, Q.C., M.P,, President of H. M. Privy Council, will entertain the
members of the Association at his charming residence in Sherbrooke.
By arrangement, special rates have been provided, on the certificate plan,
with the Canada Atlantic, Grand Trunk, Canadian Pacific and Quebec
Central Railways. There is a likelihood of a large attendance and the
success of the gathering is assured.

The Ontario Mining Institute will hold its next mecting in the city
of Kingston, some time in January, under the auspices of the staff of the
new School of Mining,

’

In view of the very marked progress in the introduction and appli-
cation of coal getting machinery in Canada, some statistics from Hlinois,
where machine mining has passed from the experimental and become
fised and successful, will be of interest.  The following comparative
table for the last six years shows the record of machine mining :

‘T'ons cut. Men
Year. Mines Machines,  Lumpeoal.  employed.
1888 vttt i 39 272 2,248,210 3,088
1889..... e eeees eenesaa 35 233 2,346,713 3439
18900t ittt v iienaan. 34 260 2,881,083 3,141
1 R X1 241 2,423,080 3,005
1892000 iien ... ¢ eeesanas 4t 300 3,002,893 3,640
L T | | 3to 3+541,044 4,314

‘The total number of tons of all grades mined by machines during
the year 1893, was 4,593,130 tons, or over 25 per cent. of the total pro-
duct of the State, and giving employment to 4,314 men. A record of
288 machines at 37 mines. shows that with an average force of 14 men,
operating 2350 days, 15,193 tons have been produced on each machine.
There are 22 other machines located at four other mines, which have
cut 219,504 tons ; these are at mines where coal is partly mined by hand.

Some particulars relating to Crabb’s patent clip for endless rope
haulage in mines, &c., have reached us. It is described as the latest
and most efficient clip in the market, and does not damage the rope.
It is claiimed to be cheap, simple and substantial in construction and
certain in action on rising and falling gradients ; automatically attaching
and detaching itself at crosses, junctions and terminals ; it drags the
tub or waggon on the centre line ; requires no adjusting, it being always
in position to receive the rope; and can be adapted either to the top
bottom or side of the tub. The patentee is Mr. G. H. Crabb, of Bun-
ker Hill, Fence Houses, Durham, England.

Vancouver Island, with its rich resources in coal and iron, gives
promise at no distant date to become the centre of an important iron

smelting mdustry.  Mr. J. P. Witherow, of Pittsburg, has been pushing

for the establishment of a works at Victoria, with the result that Alder-
man Ledingham has given notice of the following motion for an early
meeting of the City Council of that city :—

*“Whereas the raw materials for the manufacture of iron and steel have been
shown to exist in abundance and under favorable conditions for profitable manufacture
in Vancouver Island ; .

““And whereas it would greatly increase the commercial importance of the aty of
Victoria and would otherwisc benefit the inhabitants thereof if a first-class plant for the
manufacture of iron and steel billets were to be established in or fiear the city ;

“And whereas the government of Canada is authorized by an Acffnsscd on the
23rd day of July, 1894, to pay a bounty of $2 per ton on all pig iron made in Canada
from Canadian ore, a bounty of $2 per ton on all iron puddled bars made from such
pig iron, and a bounty of $2 per ton on all stec! billets made 1n Canada from such
pig iron;

**And wheress J. P. Witherow has undertaken to organize a company in London
with 2 capital stock of $3,900,000 for the purpose of establishing and operating such
a plant at some convenient point in British Columbia ;
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“Be it therefore resolved that if a company is organired with a capital of
$3,000,000, and at least half of such capital is subscribed for, and if the company shall
have expended to the satisfaction of the mayor and two persons (o be nominated by
the City Council, the sum of $20,000 in acquiring a site and commencing to build a
plant in or near Victoria for the manufacture of iron and steel billets, with a capacity
of not less than 50,000 tons per annum, that the council will cause a by-law to be sub-
mitled to the ratepayers to authorize the city to guarantee the interest at the rate of §
per cent. per annmum on the company’s bonds to the extent of $1,000,000, for a period
of twenty years, such guaranteed bonds to be issued from time to time as the work
progresses, and to be secured by a charge on the assets of the company and the bounties
available from the Canadian government, or otherwise to the savsfaction of the
council.™

In the course of the discussion on the paper read by Professor
Clowes before the British Association, i which that gentleman describ-
his apparatus for detecting the presence of foul air in collieries, Dr.
Haldane, Oxford, gave the result of his observations on the effect of the
deleterious gases met with in coal mines upon human health.  He said
that his own experiments, repeated on many different individuals, showed
conclusively that air containing as much as 2o per cent. of carbonic acid
could not be breathed even for a minute without serious consequences.
Even 5 per cent. of carbonic acid caused distress of both body and
mind, while any proportion higher than 10 per cent. produced distinctly
poisonous cffects. He pointed out that the danger in mines often arises
from a deficiency of oxygen, or from the presence of poisonous gases
such as sulphuretted hydrogen and carbon monoxide, rather than from
the presence of carbonic acid.

A new apparatus for concentrating sulphuric acid, which has been
invented by G. Siebert, consists of a flat, closed vessel, in an inclined
position, the bottom of which is terraced or stepped, with each step in-
clined backwards so as to form a shallow trough. The upper part of
the vessel has a dome for carrying off steam or vopors and the lower end
an outlet for the concentrated acid or liquid. At the upper face of the
vessel is an inlet surrounded at the outside with a basin and protected
internally by a screen, so that the liquid in the basin forms a hydraulic
joint. In one form of the apparatus each step or terrace has a metal
ridge or rib, which is shorter than the entire length of the step, S0 as to
leave at one end a gap for the passage of the liquid ; and the gaps being
on the alternate sides in successive steps, the liquid traverses at each
step the whole length to and fro as it flows, step alter step downwards.
T'he vessel is heated underneath.

In his review of the Florida phosphate industry in 1893, Dr. David
T. Day (Mineral Resources of the United States) says: “As is well known
reports have made the foreign consumers think of western Florida as a
smooth tract of phosphate, of which it was possible to state the
available tonnage by the cubic contents of that part of the
State obtained from the acreage multiplied by a theoretical depth.  ‘Fhe
utter recklessness of such a method is realized when it is understood
that the floor of the phosphate section is limestone rock, with an ex-
tremely irregular surface. At places the limestone outcrops : at others
it is covered with still more irregular deposits of phosphate rock, clay
and sand. In one place the phospbate rock will be visible at the sur-
face, and a few feet away it is likely to be found covered with many feet
of barren sand or clay, or both. The rock must be sought, therefore,
above the pitted, often jagged, surface of the limestone, and below the
equally irregular piles of sand and clay. And even then the phosphate
boulders and pebbles must be separated from the sand and clay with
much labour and mechanical ingenuity, which has devcloped a system
of mining that is somewhat novel, and, thercfore, requiring compara-
tively costly supervision to adapt it to the constantly changing details of
occurrence, even after expert and costly prospecting has defined the de-
fined the deposit.  With the uncertainty as to the persistency of a given
deposit, the phosphate is not, as a rule, followed below water level, It

will be understood that the writer is endeavouring to represent the con-
dition of things in what is generally thought of as the Florida phosphate
field, i e, the “hard rock ” region. ‘I'he pebble region, which, by the
way, is developing more satisfactorily than the rock phosphate, is sus-
ceptible of more svstematic treatment ; but even here the necessity is
recognized for the greatest skill in selecting only here and there a pro-
perty which may be profitably worked. After the usual primitive and
careless methods of effecting sales characteristic of a new mining region,
have had time for teaching their costly lessons, it might be expected that the
financial results would be as good as the condition of demand and sup-
ply could possibly warrant.  But there is gencral doubt as to whether
this condition has been realized. It is confidently asseited by producers.
in the best position to judge that the price should be nearly double that
which is now realized, and further, that the foreign manufacturers, who-
are the best customers for high grade phosphate rock, are perfectly will-
ing to pay this high price provided they can be assured that all must
pay it, and there is to be no great deviation in the price. The most
evident policy which suggests itself, that of combination, still seems.
ditticult to effect.”

Mr. Titus Ulke, reporting to the United States Geological Survey,
on the soapstone mine at Hewitt’s, in North Carolina, says: “The
mine is located on a hill side, from which the crude talc is lowered in a
chute to a grinding mill having a capacity of from $ to 10 tons per day
of ten and a haif hours. Most of the product is ground, but some block.
and pencil talc cut to order is also shipped. The blocks are usually 6.
by 4 by 1 inch in size; the pencil talc is cut to about 4 by 3{ by I
inch sizes. During 1893 the mill was running continuously for about
three months only. The pencil and block tale is shipped in cases ac-
cording to the amounts ordered ; the ground talc is packed in sacks of
220 pounds each. At the mill the crude talc is first passed through a.
‘rumble,’ s, a rotary screen, 6 feet long by 4 feet in diameter, which
removes the dirt from the talc, and the dirt thus removed passes through.
longitutional slits into a water spout which carries it away. The good.
talc remaining in the rumble is dumped into a car, from which it is fed
into a buhrstone grinding mill. The ground material is then hoisted to-
the floor above and emptied into a silk bolting cylinder. The bolted
talc is caught in a dust-collecting chamber, into which it is drawn by an
interposed centrifugal fan.  The fine white ground talc is finally sent
to an automatic packer and filled into sacks, each holding 220 pounds.

Gouverneur, Saint Lawrence (ounty, New York, continues to
furnish the entire product of the fibrous variety of soapstone. This
mineral is used almost exclusively as a filler in the manufacture of
medium grades of paper, a small amount being used in making dyna-
mite. The product in 1893 was 35,861 short tons, valued at $403,436,
against 41,0235 short tons, worth $472,485, in 1892, The year of largest
production was in 1891, when an output of 53,925 short tons, valued at
$493,068, was reported. At the beginning of 1893 prospects were
bright for a good year’s business, and until the first of June the produc-
tion was about cqual to that of the first five months of 1892.  After the
first of June, however, the demand fell off, and while prices were fairly
well maintained, the amount of business for the rest of the year was.
about 73 per cent. of that of the preceding year.

An American inventor has devised a machine for making gas for-
illuminating purposes out of wood instead of coal. The machinery
is said to be very simple, consisting merely of a retort and purifying
chamber, with a tank for holding the gas. It is claimed that the
machine can be used for domestic purposes, and that by attaching it to-
an ordinary cooking stove enough gas to last a day can be made by the-
fire necessary to do the cooking. We would rather not make any re-
marks about this machine. We have not seen it ourselves and we don’t
know anybody who has.



Robert Archibald, C. & M. E.

Canada Coals & Railway Company.
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ONTARIO MININC INSTITUTE.

Federation Endorsed--The Nationalization of Miues—Ontario’s Cement,
Brick and Building Material Production—Successful
Meeting of the new Ontario Institute.

The Ontario Miming  Institute, organtzed in April last, held its first mecting for
the reading and discussinn of papers in Toronto, on Wednesday and Thursday, 12th
and 13th September, and notwithstanding many drawbacks, notably the attractions of
“Fair" week and bad weather, was eminently successful, — The sessions were held in
the commadious Private Bills Committee Room at the Parliament Buildings, kindly
placed at the disposal of the Institute by the Government,  The proceedings opened
on Wednesday afternoon, Mr. James Comnee, of Part Arthur, President, in the chair.
There were present - Messrs, J. J. Kingsmill, Q.C., Toronto ; Jo Mcaree, DUL.S,,
Toronto 3 A Blue, Director of Mines, Toronto: J. Bawden, Kingston ; 1'ruf. Nichol,
Kingston s T, D, Ledyard, Toronto; J. H. Chewitt, B.A. Sc., Toronto ; Fdgar J.
Jarvis, Toronta : R W, Pritie, Toronto; Dr. A. P, Coleman, School of Practical
Science, Toronto: B. | Townsend, Toronto; . M Clarke, Toronto ; J. F. Latimer,
Torontu: Dr. Burwash, School of Science, Toronto: L. A. Motrison, Toronto ;
Fred W Gray, Guelph, Ont. : T. W. Gibson, Toronto 3 B, T A, Bell, Ottawa, and
others.

Election of Members.
The following were elected members ¢

R. W. Leonard, C.L., Kingston,
. Hille, M.E., Part Arthur,

. N. Glidden, Sudlury,

Jas. McArthur, Sudbury,

L . Whitson, Toronto,

Henry Totten, Turonto,

AL Slaght, Waterford,

Fred W, Gray, Guelph,

James Pearson, Torunto,

Dr. Burwash, Toronto,

Jo Ho Chewatty BLAL Sc., Torontu,

. L. Hime, Toronto,

Alfred Willsun, Toronto,

G, B, Rirkpatrniek, Toronto,

Prof. C. Gordon Richardson, Toronto,
Aubrey White, Toronto.

Reports of Council.

Tur SECRETAY reported that in accordance with resolution passed at last meeting
he had issaad a circular letter inviting all i any way interested 1 mumng 1 Untarno
to become members, and that the response had been satsfactory,  The membership
at date was about 70,

Tut TREASURER submtied a statement of the affurs of the Association, showing
a balanwe on hand of $30.00, with a large number of subscnptions e~ itstanding,

MR, A. BLUE reported that the Comnuttee appuinted to consider the question
ol a seal had approved of a design, but as Mr. Merritt, who had it, was out of town,
the matter had better stand until neat weeting,

The Canadian Mining Institute.

Mr B.T. A, BELL Atameeling beld in Sydney, Cape Breton, on 12th July
last, the Minmg Sudiety of Nova Scotia and the General Mining Association of the
Province of Quebee resvlved to federate into an urganisation tu be hnown as the
Canadian Mining Institate. A resolution was abo adupted inviting the Ontanio
Mining Institute 1o juin in the federation, and ashang that the president and a com.
mitttee of three members be appointed to act in conjunction with a similar committee
of each uf the uther vrganizations fur the purpose of drafting a suitable constitution.

Mr. AL BLUF  \What is the object of the federation ?

Mi. B. T. A BELL Mainly the publication of a volume of Transactions, which
would contain the papers read before all the societics in the organization.  Such a
federation woulil alsy place the mmm}: en in a strunger position in such matters as
Dominivn fegislation, * T have therdfure much pleasure in moving that the Ontanio
Mining Iustitute is in favor of & federation of eaisting Canadian nuning associations,
and that Messrs. I. . Kingsmill, W. Hamilton Merritt, A. Blue and T. W. Gibson
be a commiittee to confer with the representatives of the Mining Society of Nova Scotia
and the General Mining Assuciation of the Province of Quebc,

Mx. 1. J. KINGSMILL~Is there any association in British Columbia ?

M BT AL BELL -Not yet. Lut' 1 understand an endeavor 15 now haing
made by parties 1 Vancouver to orgamze,

Mi B L TOWNSEND 1 have just rdturned frum Britssh Columbia.  Before
Lleft there was some tath of the furmation of an assuuation. 1 secund the motion.

The Chairman then put the motion, which was carried unanimously,

Incorporation Postponed.

Mi J. I KINGSMILL submitted the following :

*“The committee appointed to teport u'pon the advisability of Incorporation beg
teave to report that until after the question of federation is settled it would nat be ex-
pedient to incorporate.”

(Sgd) J. J. Kixaswine,
J. M. CLagrkr
This was agreed to.
Motion to Amend Constitution.

Mg, J. I. KINGSMILL. gave notice of motion to amend Sections 6 and 7 of the
Constitution and By-Laws by providing for the appointment of two auditors and
defining their duties

The meeting then adjousned.

EVENING SESSION.
The members met at cight o'clock, the President in the chair.

The Nationalization of the Mineral Domain of Ontario.

Mi. . BAWDEN This subject presents itself to the consideration of the people
of Ontariv divested of much complenity which elsewhere surrounds at, such as the
dangers aof interference with svested interests, of disturbance to the channeds of trade
and industry, and of busdens to be undentaken for the expropriation of private property.

The Province is the tuaninal, thuugh not the beneficsal, owaer of one of the most
etensive mineral domamns on the face of the globe, has no nuning industry or trade
that by any powibility can be injuriously affccted by the uperation of mines by a Pro-
vincial Department, and o vested interes.s belonging to indiaduals or to classes who
may denwr from such standpoint to the assumption by the Government of new func.
tion~. It is merely requisite to make the nominal an'absolute ownership in order to
aationalize our mining property.

It is not proposed to discuss the grounds upon which the Provincial Government
have the right to operate mines, It is assumed that it is clothed with the legal right.
The eapediency of making this right active for the benefit of the people of to-day and
of the centuries to come, will, it is hoped, not be disregarded by reason of any appear-
ance of socialisin it may wear, or be condlemned without investigation because of any
preconceplion as to what re the proper functions of government.

An advertisement of the Ontario Bureau of Mines published in an American
periodical calls attention to the fact that the wineral domain of the Province etends
100 wiles in width and 1,000 miles in length. It is not stated that ninety-nine per
ceat. of this area is mincralogically an unknown country : that from the mines already
operated fittle beyond the mineral contents of an approsimate one per cent. (1,000
square miles) of the terntory can be cestified. It is not stated that in proportion 1o
the capital invested, mintng has been less remunerative in Ontario than elsewhere —
in great part due to lack of scientific knowledge, in part to long winters, magnificent
distances, and corresponding cost of supplies and transportation.  The history of the
Montreal Mining Co. is a record of the folly of selling large tracts to land jobbers,
who, by a pult on the Land Department obtained a patent right to induce the public
to invest in chances—in other words to run the lotiery business under the guise of an
investment in mineral property.  Happily this state” of things has been closed out.
But it is to be feared that Goverent may be induced by sectional clamor to do in-
directly what it has declined to do direcily.  There is 10 reason why a solvent and
honest government should sell any property without knowledge of its value, It is a
vinlation of the great public trust ‘committed to it, to offer valuable mines as premiums
for the mere chances of discovery, It is cheap literature from the dust heaps of ex-
ploded political econoniy, to say that it is not the business of Government to discover
mines.  Itis the duty of Government to know the most that can be practically learned
of the resources entrusted to its administration, and it should, therefore, know as fully
the value of a mineral range as of a timber limit, or of an area of agricultural land,
Its knowledge should be intensive as well as extensive.  The difference of cost in ob.
taining this know ledgte as against the present system is no argument against the prin-
ciple, that the Government of a great Province like ours should not encourage
gambling in mining locations,

The operation of mines by the Governnient would seem to be eapedient for the
following reasons 1—

1. That until it is undertaken there will always be pressure upon the Crown
Lands Department to sell more mining land than there is an actual demand for, that
is **actudl” as opposed to merely ** speculative ™ demand.  The function of the Crown.
Land Departinent to survey such land and give title will be debauched, as it has been
in time gone by for the purpose of enabling speculaturs to take advantage of the -
moral cupidity of those whu are ever ready to invest in hazardous chances; or for the
purposc of enabling the buyers of such tracts to hold them against the anticipated de-
mand, and thus rob future citizens of the equal rights they should have with ciuzens of
to-day. The amount of muney which has been turned from the hines of honest enter-
prise into this profitless channel is very grent, amd the consequent loss tu the commun-
1y very large,

2. Itis obvious that the price of Ontario wmineral land, ranging from $2 10 $3 an
acre, bears no relation whatever to its value.  Where no mineral in paying quantity
exists on the location, the price is grossly escessive, and the purchase is generally
abandoned, with the result that it is tri-ennially sulil fur taacs, Lought by lawyers and
real estate speculaturs 1o be again sold, and it thus fuenshes a fund for taxes which
are never expended on its improvement.  The kind of land thus ahienated from the
Crown domain has, Ly its patent, not any title to nobility conferred upon it, but on the
contrary, each parcel serves the rascally purpose of a lottery ticket, for bringing to the
Government or municipalitics, money to which these badies have no moral right, and
out of the pochet of citizens to whom the Government of the country vwes the com.
mon duty of protection from fraud.  On the other hand, where mineral exists in pay-
ing quantitics, the low price fixed by the Crown bears no relation to the value of the
property.  The object of the mine owner is to get the greatest possible output with
the least pussible eapense, and by no method can he add to the ongmal value of the
mine, except by that of inducing the public to build railroads and other facihues for
improving the value of the minerals. ~ Crown timber land 15 occastonally sold for ten
times the price per acre of mineral land, but even this is a small price in comparison
with the value of an irun mine, for example, which within an arca of 10 acres may
tun out one million tuns of irgn ore, the royalty on which, at a mimmum charge of 10
cents a ton, would he $100,000.

3+ Due regard for the development of the mineral wealth of Omtariv requires
measures for the education and prosperity of a body of skilled miners, who should
have fair wages, comfortable dwellings, means of obtaimng provisions and clothing at
fair prices, and insurance for their families agamst loss of hfe and lmb.  There 1s
nothing under the present conditions of mining enterprise which calls for any expendi-
ture on the part of the mine owner likely to benefit the locality of the mine. The
hovels of miners in the vicinity of some Canadian mines are a disgrace to our so-called
mining enterprise.  Food supplies are generally brought in from a distance, and near.

by gardening or farming meets with no encouragement,  The population 15 higeatory,.

and emplgyment precarious—dependent quite as much, or more, on the financial
management of the concern as upon the supply of ore.  As a consequence, mining
villagzes as they now exist in this country, and in the United States, fumish a strong
argument for the state ownership of mines, if the welfare of the laborer is, as it should
be, of more intrinsic value than the dividends of mining companies.  If tF. enterprise
of this country shall Le so enfranchised by law and endowed from the public domain
that it shall be able te waintain that the right to a maximum dividend involves the
subjection of the miner to the minimum of comfort, our political life will require to be
reconstructed at no lisle expense, probably of blood as well as of treasure.  The 108t
dangerous critics of the legislation of to-day are the sucial forces growing daiiy in
strength and intelligence.

4. The mineral domain of this Province cannot be safely given over to iron barons
and silver kings, ar great syndicates.  The *“ writing on the wall ” condemmns all such
propricturship. It the mineral industry of the United States has minustered 1o the up-
building of great fortunes, to the enrichment of men who buy American senators like
hirclings—men whose patriotism so nerves them that they turn not a hair while their
mills roll out rotten steel for the nation’s steel-clad cruiscrs—all this comes, not from
the incorrigible corruption of human nature, but from a system of administration of
state lands essentially corrupt and vicious.

What are a century or two in the life of a nation? If American enterprise has
ganed a present empirical suceess by the disregard of every duty owed from the legis-
lators and adwinistrators of to-day to the citizens of the future, there are not wanting
those amongs her sons who condemin the gross breaches of trust, the shameless brazen
fraud and corruption of state and federal legislatures in dealing with the public lands.
It hecomes those who would sce planted in this country the foundations of a higher
civibzation and more durable progress than any eaisting in the United States, to in-

vestigate the all-important subject of the best system of administration of the resources.

of the Crown domain for the benefit of the people of this Province.
5. One condition has followed the developmeat of the iron mines of Minnesota
and Wisconsin, and in some degree the esploration for minerals in Ontario, which will
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assuredly affect, as a growing evil, mining enterprises as now conducted in the western
and northern districts in this Irovince, and that is, the rapid destruction of the forest,
‘The construction of the Canatian Pacific Railway was attended with 1o protection of
the forest in the public interest, with the inevitable result of the destruction of an en-
ormous area of timber hetween the Ottawa River and Rat Portage.  The residue
within ten miles or more of the road is for the most part of little intrinsic value save as
a protection to future growth and the possitile re-foresting of pottions of the burnt area,
This gives the small timber which the prospector and winer will destroy by the square
league for every camp fice, an extrancous but not inconsiderable value. ~ No act of
sreater folly could Lie perpetrated than to allow prospectors 0 roam over the silent
cagues of virgin forest which yet grow like 1slands in many of the rocky wastes of
Thunder Bay and other districts,—each prospector necessartly the means of spreading
fire far and wide, jrresponsible and unwatched, smpunished for comnal neghyence
and tolerated aca necessary, and perhaps, welcome evil, with a degree of fatahsm
akin to imbecibity,  Not protect our forests against wholesale arson? — Has it come 1o
this, chat we say this cannot be done ?

Prof. Coleman’s description, in recent issues of the Ghbe newspaper, of s own
experiences while on a survey for the Government, the recent extensive forest fires 1
)} isconsin and Minnesota, and the great destruction of tmber which has followed

. prospecting ™ operations in Eastern Ontario, are warnings which should not be
lighly considered. It must be kept in mind that there is no weasure to the catamty
we incur by the neglect of safeguards against the destruction of the forest. 1t is nesther
impossible nor improbable that the Minnesota horeors of this year may be visited on
this Province with tenfold fury as the natural consequence of prospectors’ cam fires, |

6. The scientific and economical extraction of ores un('cr Government ‘manage-
ment will aford supplics for all metaluegical industries required, ur capable of being
profitably maintained, in this countey, aml there is no doubt the  ores can in many
cases be profitably solil, and yet at prices which will offer bounties 1o the home metal
manuiacturer. - The extensive use of lead pipe and of ather manufactures of lead,
afford a good home market which shoutd be supplied from natve sources, but winch s
not likely to be s for a long time to come, while pig lead cannot be purchased as
cheaply here as in the United States.  In view of the wide distribution o{‘lcnd-bmring
lodes, some also rich in silver, in sarious parts of the Province, there 1s ample reason
why an cffort should be made to develop and mine them.  The growing demand ‘or
copper for electric purposes, and the presence of the ore in various forms 1 the Lake
Superior district are facts which, under ordinary circumstances, would concur to pro-
mote mining enterprise. . We are confronted by the fact that powerful corporations
control the copper market, and that there never was a time when there existed so little
encouragement to the prvate mvestor 1o enter 1nto copper muning enterprise as is the
case to-day.  The Provineial Government have it in their power to enter into such ene
terprises with an entire freerlom from risks and expenses from which no individual
investor is safe.  The cost of promoting companies and rasing the capital required is
usunll)f one-third, or 33 per cent. The individual is never safe against the misrepre-
sentation of pramoters, whereas the Government can employ permanently the most
carcful experts and competent engineers, and in their permanent employment sccurea
guarantee of fidelity.  The Government will havein its donflin the most ample choice
of lvzation and the uttermust exemption from the influence of self-interest in its opera.
tions, and may under these favorable conditions put copper, lead and other ores into
the market at prices which will ensure the establishment of great metallurgical indus-
tries in this 'rovince.  Last Sesston, $25,000 2 year for § years was voted to enable
the iron smelter to get hus ore as cheap as in the United States.  This money is as
likely to go into into the puckets of speculators as into those of the mine owner or
smelter. Tt would keep 25 men employed the year round at the iron mines in
Thunder Bay district, and a similar number in Frontenac or Hastings, whose output
should be 25,000 tons of ore or the entire antount of the bounty.  Now if the Govern-
ment could sell a good 50 per cent. ore at $1 a ton, no better aid could be offered to
those who would engage i smelting enterprise.

.7+ The acquisition of a large yearly revenue by the development and operation
of silver, and especially of gold nunes, becumes a necessity in the presence of the ever
recurnng and jusifiable demands upon the Govermment for money for works of per-
manent utihty, and for our rapidly growing educational requirements.  Their opera-
tion by individuals or corporations will bring in no such. results,  In fact it is (uite
possible and extremely probable that nuning companies will, under the present state
of things, be organized to work frontier propertics whose royalties and other returns
will scarce pay the expense ot collection together with th.” necessary Provincial ex-
penses, whose machmery will be brought in duty free, whose agricultural su pplies will
nccgmnly be brought in from the United States, whose laborers will lbc chietly
foreigners, whose earnings and savings will benefit the United Statss alone, where
the enriched mine owners will also spend their dividends.  With more or less modi-
fication, this is likely to be the case with the greater part of the gold mining property
in the Rainy River and Thunder Bay districts. 1 am well aware there are doctrinaires
and professors, as well as brokers and commission agents, who will tell us that this
state of things will enrich the country and that to hinder it will violate the principles
of political economy., By all means then let us have instead another system of
cconomy, under which this commonwealth of Ontariv shall build the best school houscs
and raise the best men on this planet, with the help of the revenue to be won from the
public mines.

. 'I‘hc_ following draft of a bill for the establishment of a Department of Mines, and
with various provisions respecting the management of public mincs, are presented as
suggestive merely, and not by any means as comprehensive of all the legislation re-
yuired by the policy proposed :— ¢

BILL.

An Act to establish a Department of Mines for the administration and management of
the mineral property of the Province,

Her Majesty by and with the consent of the Legislature of the Province of Ontario
cnacts as follows:

CLAUSES RELATING TO THE DEP’RTMENT OF MINE

1. No lease or sale shall heseafter be made, a any mining Jocation or of the ripht
to inine in the public lands. he

2. Thete shall be a Department of Mines under the control of the Commissioner
of Mines, who shall be a member of the Exceutive Council of Ontario.

3. The Department of Mines shall he composed of the said Commissioner and an
Advisory Board of four mining engineers with a Financial Director, whose duty shall
be 16 employ competent susveyors, explorers, mining captains and workmen for the
puhhg mines 5 to direct where such mines shall be opened and worked 3 to perchase
machinery, mining equipment, supplies for mincrs, ercct buildings, and engage in
cevery undertaking requisite for the successful working of any mine ; to operate diamond
drills for exploratory purposes ; to conduct any works for the dressing and concentra-
tion of ores, and for the reduction of gold and silver, and to sell such ores other than
those of gold and silver at such times and at such prices as may be fixed by the
Lieutenant-Governor in Council.

3. The cale of gald and silver bullion shall be made during the session of Parlia-
ment upon the report of the Commissioner of Mines as to e valuce thereof,

Se

4. The Department shall erect and manage such works for milling, roasting, con-
centrating, and otherwise treating and smelting gold and silver ores as may be found
expedient, having regard in such erection to facihues fur private nuning undertakings
on such terms as may be just, . .

5. The Mining Engineers who shall with a_Financial Director compose the said
Advisory Board, shall be appointed by the Licwtenant-Governor in Conncil afier
investigation as to their fitness and special eaperience, and one such mining engineer
shall be appointed to the charge of the following four divisions of mining operations
respectiveiy, viz Gold mines, silver and lead wiines, copper and nickel mines, iron
mines.

0. There shall ve borrowed on the credit of the Province the sum of one willion.
of dollars, which shall with any premm thereon constitnte the Ontario Mining Fund,
the repayment of which with interest shall be a charge upon the profits from the Pro-
vincial mines, to be pawd in such manner and at such times as may be ordered by the
Licutenant-Governor in Council, .

7. The management and investment of said fund, payments therefrom for all
mining works, salarics and wages, and the disposal of accretivns from sales and profits
shall be under the charge of the Financial Director of the Department, but sub ect to-
the control of the Commssioner and the engineening members of the Advisory Board.
And the Financial Director shall prepare a yearly statement of the condition of the
mnning fund and of the receipts and expenditures of the Department for submission to
the Legislature with the report of the Commissioner,

8. Rules for the order of business i the Department of Mines, for the manage-
ment of expenditures and for the andic of accounts, shall be submitted for the approval
of the Licutenant-Governor in Council, and on such approval shall have the }orcc of
statutory enactment.

9. Two per cent, of the mining fund shall be set apart as a reserve for the insur-
ance of miners and workmen while engaged in Provincial mines aganst loss of life,.
illness or hodily injury, and every miner and workman shall pay out of his wages such
weekly per centage as may be found requisite for securing to the family of such nuer
or workman insurance in case of death, illness or accident.

10. The Department may accept the surrender to the Crown of any land hereto-
fore sold as nuneral land on repayment by the Crown of the purchase money paid
therefor with cost of survey, and may purchase any wiring locations at tax sale, But
the expenditure under this provision shall not exceed the sum of $350,000.

CLAUSES RELATING 10 THE MANAGEMENT OF I'ROVINCIAL MINES,

11. No quantity in excess of 50,000 tous of iron ore shall be exported in any year,
and iron mining operations shall be so conducted that nut more than two years"con-
sumptfon for the furnaces of Ontario and Quebec shall be kept in stock.

12. No miner who is not a literate person, an adult, a subject of Her Majesty by
birth or naturalization, and a resident of Ontario for one year preceding his engage-
ment shall be employed in any of the public mines, but this shall not apply to Indians
belonging to any reservation in the Province.  No youth under 16 years of age shall
be employed at any work under or above ground.

13. Miners, while engaged in the pubiic mines, their wives and families, shallt
be afforded the means of procuring groceries, provisions and ne.sssary clothing at an.
advance of 235 per cent. on the cost thereof laid down at the miner's dwellings, and
no ofticer or workmen enpgaged in any public mine shall sell goods on his own account
or for other persons, to any miner or other workmen in the public mines, on pain of
dismissal; Lut nothing herein contained shall prevent the miners from carrying on a
co-operative store for the supply of all kinds of commodities eacept ales, wines and
spirituous liquors.

14. No license shall be granted for the sale of ales, wines and spirituous liquors.
in any pastof the districts of Thundes Bay, Algoma, Rainy River and Nippissing,
not under municipal organization, or in any municipality here after 1 be organized,.
in which any public minc is operated at the date of such organizatiun,

15. Allotments of land not exceeding forty acres shall be leased in perpetuity to
miners an.! workmen on condition of cultivation and at nominal rentals.  Allotments.
shall be made with due regard to the qua ity of land available for the use of the
mis 3 and workmen at any mine.

In conclusion, let me emphasize the following matters for consideration :—-

1. The enormous waste of capital in the organization of mining enterpriscs under
the present system.

2. The losses incurred by mining enterprises tirough the lack of skill of mining
engineers and miners and through financial stringency and mismanagement.

3. The wretched condition of mincers, owing to the precarions and irregular
wethod of conducting mining operations in this Province and the lack of insurance
provision for loss of life, or Lodily injury or sickness.

4. The certain destruction of large areas of timber under the present system.

. 5. The great revenue which may be gained to the Province by well directed min-
ing operations in jrold and silver mines, and the necessity for this revenue to meet the
growing demands of our educational system and other requirements of advancing
civilization.

6. The incalculable importance of affording to smelters and manufacturers of
metals, a cheap and steady supply of raw material, such as, iron, copper, nickel and
lead ores, at prices which, while affording a,moderate profit to the Province, will
practically eatend a bounty to smelters.

NoTte—The reporters having published that the foregoing paper advocated the
operation of publlc mines by day labor, and with the object of providing employment
rather than of making a protit out of the industry : it is hardly necessary to say that
I hold no such opinion, but the explanation is due that by “‘a moderate profit to the
Province,” I mean not less than ten per cent.  Mining profits, frequently large, are
generally anticipated by the prospector and broker to such a degree thata 25 per cent.
dividend-paytng mine would return 50 per cent. but for the price paid for its discov-
ery and the cost of raising working capital.  If iron, copper and nickel ores shall be
cconomically mined and offered to smelters at a profit of merely 10 per cent. the result
will transcend the influence of tariffs or direct bountics for manufacture. The views
of Iresident Cleveland on the value of cheap raw materi s to manufacturers have no
need of advocacy, as they are self-evident truths. To prevent other misconception,
let me add that while the acquisition of a net yearly public revenue of ten millions of”
dollars from gold, silver and other mines scems to_be quite practicable, there will be
always less danger of excessive expansion of the mineral industry, and the creation of
a too powerful mining interest under the system proposed than under privale owner-
ship. ~ Once the Government enters upon the usufructuary ownership of -the public
mineral domain there will be less danger of the mining interest owning the legislature
than now.  Therc is no security given us that the existing legislation relating to min.
ing land will be permanent.  Once the public get a taste of the advantages of a large
revenue from mines, it is not likely they will destroy its source by turning it over to
private ownership.

The following extract fiom the advertisement above referred to of the Ontario-
Bureau of Mines, is from the advertising pages of Mineral Industry, published by the
New York Engincering and Mining Journal, Although ** further information ” to be
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had frum the Departiment is also adveriised, there is nothing to indicate in the adver-
tisemant that **sale " and * right of purchase ™ carry with either only a conditional
fee simple :—

¢ Ontarin’s geeat mineral fichls; an eatent of 100,000 square miles.  Prospectors,
miners and capitalicts are invited to the great mineral fields of Ontario, in Canada,
The most promising ground on the continent for exploration and investment.,  The
Province of Ontario has a mineral bearing belt 100 miles in breadth by 1,000 miles in
length, lying north of the great lakes frum the St. Lawaence and Ottawa sivers to the
Lake of the Waods,  Nickel, iron, antimony, apatite, mica, cuppet, gold, galena, acti-
nulite, talc, cobalt, silver, zine, asbestos, plumbago, ete.  Thousands of square miles
of virgin ground for the prospector in the minaral bearing formations, more casily
reached by lake or railway than any other mineral district oF the continent.  Import-
ant discoveries made every season.  Careful and intelligent exploration ampl
rewarded.  The attention of miners and capitalists in America and Furope is invited.
Mineral lands are sold by the Government at $2 to $3.50 per acre, or leased with
tight of purchase at from 60 cents to $1 per acre first year, and 15 to 25 cents for
subsequent years.  The first year's rental allowed as part of the purchase money.”

DISCUSSION.

Dr. A, P COLEMAN remarked that the paper contained the most revolution-
ary sct of ideas he had heard given in a public way for along time,  There were cases
in Saxony, Norway and elsewhere, of mines being worked by the state, the object
Leing more to ensure employment for workmen than to make a profit,  He was not
aware that any of these mines were now earning a dividend.  His own inclinations
were towards individualism, while the paper certainly looked a good deal hke com-
wmunism.  Communism, however, might not be a bad thing in itself, and the tendency
of modern legislation was certainly in that direction,  There were somie of the ideas in
the paper, such as the prevention of private enterprise, which struck him as being vb-
jectionable, and he should like time }or cynsideration before expressing a full opinivn
upon it.

l Mi. A, BLUE said there undoubtedly was an air of communism about the
paper, but he was not sure that it was any the worse because of that.  He doulited,
however, whether any government could get efficient labor out of the large number of
men who would doubtless be employed in the future in the mining industry of Ontario.
What government could manage 100,000 or §00,000 men so employed, with any hope
of securing pruper seevice 2 The enistence of so vast a body of voters dependent on
the goodwill oljlhc Gurernment would constitute a serious menace to the hlerties of
the country.  Under such circumstances a government would be able to practically
peepetuate stself 1 ofhice by reason of the influence it could bring to bear upon the men
in its employ. Al the evils of centrahization on a gigantic scale wounld be the result
upon the adoption of the plan Mr. Bawden proposed.  In his opinion the chicf, it not
the only, method by which a government can properly anl an indvstry, 1s by giving
those engagzed in it information,

Mk, JAMES ¢ ONMEE thought it was sound doctrine that the less people were
governed the better they were governed,  There were certin evils which the paper
Just read had only disclosed @ waste of energy, nusdirection of capntal, etc., but he did
not agree that Mr. bawden had proposed the only remedy.  There were others.  He
was not prepared to see so much power placed in the hands of any set of men, no
matter what their politics might be.  They had had Curran bridges—they might have
Curran mines.  (lLaughter.)

Mg, B. T. A, BELL suggested that as the puper covered a good deal of ground,
st would be better if the discussion upon 3t was adjourned until next meeung, when
members would be more fully prepared.

Mg, T, W, GIBSON cxpressed his preference for individualism as opposed to
<communism.  If the mcentive 10 enterpuise, sndustry and theift which enbghtened
scifanterest supphied, were taken away, what were they going to substitute 2 Men
engaged 1n auming, as 10 any other occupanon, i the hope of profit, and all the .
mense development which had taken place m the nuncral industry of Great Brian,
the United States and other countries had been the frunt of striving for gaun. He
feared that government control and initiative would prove far less effective in securing
progress than private effort had licen,

It being agreed to adjourn the discussion, M. Bawden bnefly replied to the obs-
jections rawsed to s paper, after which a vote of thanks was passed to him for the
same,

The Utility and Value of Some Common Minerals.

Mx. A. BLU E—Five or six years ago a young man came to this city from one of our
finished country villages 1o seck an occupation which might afford larger scope for his
energiesthan the little annex farin at home appeared topromise. He took counsel with one
or two friends, and after the merits of a number of projects were discussed, the gencral
conclusion was reached that no business was as sure or safe as one which undertook
to supply the common and everyday wams of the people. Food, clothing, and
shelter, are necessaries of life, and whatever else man in a civilized state may do with-
out, he cannot, or will not, dispense with these.  Our young man had been a pro-
<ucer of foods on a small scale, and natfirally he inclined to keep on in that line of
business.  Bul his heart was set on a specialty, and so he decided to establish a dairy
farmy and supply the city with milk, e reasoned in this way: ¢ Every family in
the city wants milk, and wants it every day.  Being a cheap and nutritive food, and,
for children especially, an almost complete diet; many people will buy as much as they
require, and the poorer classes as mucg as they can ag;t I am therefore sure of
<ustomers if I can supply a good, wholesome article, and the cash will come in as the
milk goes out.”  This young man was wise enough to learn bis trade in a well man-
aged dairy before starting on his own account; but it was only a matter of a few
months, and he began right.  To-day he sells in the city the milk of nearly 150 cows,
;c has one of the cleanest and best equipped dairies in the province, and he is worth

25,000.

The story illustrates the wisdom of selecting a business that deals with the steady
wants of the people, and while intelligence and diligence cannot be dispensed with in
any calling, it is worth 2 good deal to remember that progress is always easiest along
the lines of least resistance.  Under some circumstances a business runs itself, to use
a common phrase ; under others it requires a vast expenditure of force and oil, and
often then 1t fails.  But many persons are so constituted that they have no pleasure in
what are called the meaner pursuits of life. Nothing has a charm for them but to un-
dertake the difficult or the impossible, wherein to succeed is glory and perchance
a fortune, and whereit 1o fail is loss and disappointment without it ‘may be, a com-
pensating grain of gathered wisdom.

.. The two most abundant minerals in this country are clay and lime, and they are
likewise among the most useful. They furnish the raw material too for mineral in-
<ustries of the first importance, in which a large amount of capital and many laborers
are cmployed.  Yet in the vulgar opinion, clay and lime are not worthy of being
<alled minerals, and the seekers after gold, silver, copper, nickel and iron would scorn

,

to recognize the workers in clay and lime as fellow-miners. I think it will not be hard
to show, however, that these very common minerals possess a value not in any degree
inferinr to the metals, and that they ate desesving of niuch greater attention than they
have yet received in this counlr(. at the hands of moneyed wen, and men of the best
technical training in the mineral industries.  But let it be premised, that in this paper
lime (using the term in its colloquial sense) will be dealt with only as material for the
production of cements.

As to the extent amd growth of the industries, information is aflorded by the
census reperts of the Dominion Government.,  But for comparative records we can
only go hack to 1881 ; no account was taken of cements in the Censuses preceding the -
one for that year, and the earlier statistics of the brick industry are of no use in showing
its growth,

k'I‘he statistics of the two industries in Canada and the Province of Ontario respect-
ively, are given in the following table for the years 1880 and 1890:—

CANADA, ONTARIO.
1880 1890 1880 1890

CEMENT :

No. establishments. . ‘9 19 3 12

Hands employed ... 115 243 29 128

Wages paid.... ... $38,151 $85,900 $7.,000 $39,24%

Value of product...... 91,658 251,175 20,200 153,400
Brick aND TiLe:

No. establishments. ... 560 697 490 463

Hands employed ..., 4,129 6,737 2,768 379t

Wages paid .........| $608,690 !%$1,428,489 $405,311 $797,257

Value of product .....| 1,541,892 3,584,713 971,158 2,154,152

The noticeable feature in these statistics is the large share Ontario claims in the
progress of the ten years,  Ten new cement establishments were added, and all but
une are credited to Ontariv.  The numter of hands employed by the industry increas-
ed by 128, and all but 29 gre returned for Ontario works,  The amount paid for wages
was greater in 1890 than in 1880, by $47,809, and two-thirds of it was earned in
Ontario.  The increase in the value of product was $159,517, and three-fourths of it
belonged to Ontario.  The progress of our Province in the manufacture of brick and
tile was less conspicuous in the decade, although in number of works, employees,
wages and value of output, she eaceeds all the other provinces combined.  In the in-
crease of works from 1880 to 1890, her share was 63 out of 1373 of workmen em-
ployed it was 1,023 out of 2,608; of wages paid for labor it was $391,946 out of
$519,799, and of value of articles produced it was $1,182,994 out of $2,042,821.

But assuming the absulute accuracy of the figures, there is une aspect of them
which arrests attention, viz. the relativity of the cost of labor to the value of product
in Omario and the other provinces.  For the whule Dominion, in 1880, the ratio of
labor to pruduct was 1.2.53, and in 1890 it was 1 :2.50 —a proportion which every-
one would be dispused to accept as likely. For Ontario, however, the rativs of
labor to product were 1. 2,40 an(rl : 2,70 for the formier and latter years zespectively,
while for the other provinces they were 1:2.95 and 1:2.27. The use of improved
machinery would account for this disparity to some extent, although not whelly.  So
also would fluctuatiuns in the price or the efficicncy of labor.  The latter cause can be
dismissed as imprebable, in view of the proximity of the provinces ; and while the
former might flatter our vanity, it would, in view of all the circumstances, be fatuous,
to claim for it mote than a very modest share of potency in the radical disturlance of
ratios. The real cause will probably be found in the different scates of values adopted
in different parts of the country, an(f it is to be regretted that in tre Census enumera-
tions acceunt was not taken of quantity as well as of value.

In the statistics collected by the Bureau of Mines last year, the manufacturers of
cement in Ontario, gave the value of their product as $127,415, while the number of
workmien they employed was 224, and the amount of wages paid for labor $60,208.
Their product included 74,353 barrels of natural sock and 31,924 barrels of Portland
cement. In 1890 there was no Portland cement made in our province ; yet the value
of cenjent manufactured that year according to the census was greater than last year
by $25,985, while the number o1 workmen employed was less by 96, and the wages
paid for labor less by $20,9063. Had we the output for the Census year in quantity,
the cause of the discrepancy would miore clearly appear. The Bureau’s returns of
brick and tile ior 1893 are also much lower in value tgan those of the census for 1890,
but this is no doubt due to the fact that the financial stringency of last year caused
many works to close down carly in the season, while others were idle the whole year,
The number of men employed was 2,874, the amount paid for wages $531,686, and
the value of product $1,339,873—the ratio of labor to product heing 1 : 2. §2.

It has been shown that on the basis of values the manufacture of cement in Canada
increased from $91,658 in 1880 to $251,175 in 1890. The whole of this product was
consumed in the country, but it was far from supplying our needs. In the fiscal year
1880-1 we iniported hydraulic, Roman and Portland cements to the value of $53,765,
and in 1890-1 10 the value of $313.690. But since the fiscal year 1886-7 the Trades
Tables give us the quantity as wellf’c'rr. the value of cements imported, and they show
that the demand has been largely on ~ye increase. The following table gives our im-
ports of Portland and Roman cements%or each of the seven fiscal years 1886.93, the
great bulk of which was the Portland variety :—

YEAR. BARRELS. $
18867 uciitr i iieiinnccicntiinnen 102,730 148,054
1887-8. i iiiiierariiiienaninana 122,482 177,158
xgg-q... 122,273 179,406
1880-90. . cciriiiiiret i nsrcnnns 192,322 313,572
1800-T.1eiuroirorrasasesrccnsosnes 133:728 304:648
1E. ] s T 187,233 28:,853
1892-3 e tetcinrsnirassncsracons 229,492 316,179

The total importation in the seven years was 1,140,200 barrels, valued in the
Trade Tables at $1,720,570; hut to this should be added the $455,445 of Customs
dues paid to the Government, the costs of freight and insurance and the profits of im-
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wrters, in reckoning the price paid by the consumers—an aggregate of not less wian

3,250,000, In these seven years the increase in quantity was 123 per cent., and i
value $13 per cent. But a more striking evidence of the gtowing demand is afforded
by a comparison of the imports of Portland and Roman cements for 1880-81 and
1892.03. In the former year their value was only $45,646, and in the latter it was
$316,179, being an increase of nearly 600 per cent. in twelve years,  This is a rate
that perhaps has not been equalled in any other article of Canadian importation.
‘What is the secret of it, and is the demand likely to be maintained ?

The answer to these questions may be summed up in a very significant term of
very modern usuage on this continent, viz., good roads. The setting in of the era of
good roads in this counrry, as well as in the United States, does not date back ten
years, but in that short period much has been learned on the subject, and the street
enginesr is now as much of a specialist and quite as useful in his way as the military
engineer or the nuning engincer. The Roman roads of Europe, which have lasted out
the traflic of two thousand years, have taught him the invaluable lesson that the only
sure way to make a good road is to lay a good and strong foundation. But instead of
using stone material, as the Romans did in constructing their great military roads, ne
has adopted the concrete used by them in the construction of temples and other public
lmildings, some of whose walls have been standing 2,400 years. The great dome built
by Agrppa, the friend of Augustus, * the immostal monument of the Pantheon,” as
Gibbon described it—now the church of Santa Maria della Rotonda—is an editice in
concrete, and though ravaged by fire and assaulted by the Huns and Goths, it is still
intact after more than 1,900 years. Concreteis the street engincer’s material for street
building, and his chief reliance in the making of it is not Roman or any other kind
of natural cement, but the stronger and more durable Portland, In Toronto during
the last five years not less than 150,000 barrcls of cement have been used in making
concrete for street construction, and of this guantity Mr. Rust tells me that not more
than 4,000 barre's have lLeen the native hydraulic cement, ¢ Up to the last year or
two,” he says, ¢ it was all imported Portland cement from Europe.”  In other towns
and cities of the Dominion cement is also being used in steadily increasing quantities
in building sewers and streets, and the results are so uniformly good that the material
promises to grow steadily in favor, It is almost certain then that for many years yet
to cume the demand for Portland cement will continue as experience proves the utility
and permanency of the concrete roadbed.

But why should we remain dependent on foreign sources of supply for Portland
cement?  We have in Ontario abnmlancc of raw material for producing it.  In scores
of localities beds of white shell marl of large extent and excellent quality are found,
some of them at the bottom of lakes in which myriads of fresh water shcl?s yet survive,
to add to the thickness of the deposit as one generation follows another, others of
them on the sites of lakes long ago filled up with peaty mould or drained by continual
elevations. This marl, if tnmixed with sand, clay, peat, or other matter of mincral
or vegetable origin, is almost pure cathonate of lime, and furnishes the piincipal
material for the manufacture of Lonland cement. The necessaty proportion. of et~y is
a matter of experiment, but in all cases the purer and more uniform the quality of the
marl, the easier it is to get a right mixture.  Our manufacturers in Ontario have ac-
quited their experience slowly and deatli;.

Mr. Rathbun told me that it cost him five years of testing, with the aid of a
chemist, before he was convinced that it wouldy be safe to start his warks.  Mr,
Butchart also told me that it cost his company several thousands of dollars, a visit to
some of the best Portland cement works in England—where he was admitted as a
special favor—and the service of two experts in the construction of a suitable plant,
before they could produce a commercial article.  But the Rathbun Company and the
Owen Sound Company have succeeded, and during the last two years they have been
producing a Portland cement which satisfies every requirement.

Mr. C. H. Rust, Deputy City Engineer of Torunto, makes this statement con-
cerning it, in a letter which I have just received from himi

*“Since 1892 we have used a quantity of Portland cement made by the Rathbun
Co. at Napance mills, and by the Owen Sound Co. at Shallow Lake. Both these
brands are quite equal to the majority of the imported cements, and no doubt, when
their facilities for manufacturing are increased nearly all the cement used in this city
will be of home manufacture.”

The Owen Sound Co. has recently had the misfortune to tose its nnll by fire, but
it is understood that a new one is in course of erection. The company has a large
supply of raw material alungside of the wotks, suitable Cay for mixng being found
immediately below the marl, and doubtless the capacity of the new mill will be made
to meet the growing requircments of the trade,

The only other Portland cenient works in the Province are at Marlbank in the
County of Hastings. The site was chosen because of its nearniess toa very large de-

it of marl ; but although English capital was put into the business, and presumably
inglish experience also, the enterprise had to pass through the usual ordeal of disap-
pointment and delay before a successful beginming was made. .

The output of those three mlls last year was 31,924 barrels, but one of them did
not start until late in the season, andd another worked only half the year. Had their
capacity been six times as great they could hardly have supphied the quantity of Port-
fand cement imported by Canada during the fiscal year 1892-3, and obviously there-
fore there is ample room for home manufacture to grow. With raw material so abun.
dam and aceessible, and with capital seeking new channels of investment, and labor
secking employment, why should we not produce in the country all the Portland
cement that our market requires. An article of uniform quality will always be in
request by customers, and with care on the part of the manufacturer there is no reason
why he should not be successful in supplying a distinct brand. But as long as we are
dependent on foreign makers we cannot hope to be supplied with cement of uniform
quality, for where large orders have to be filled it is the commun practice even of large
mill owners to buy lots from other manufacturers and so make a prompt shipment.
The result is that there are as many brands as makers, and with cements of different

ualities, some quick seting and some slow sctuing, it is hardly possible to make a
rst-rate concrete.  This is a risk which may casily be avoided if orders are placed at
home, with the home manufacturer, and the good results obtained from our Ontario
cements are no doubt due to the fact that orders are honestly made up, each manufac-
turer being jealous of his own reputation. }1

As regards the products of clay, it is not fnecessary that wuch should be said.
“Taking the various articles of common and pressJd bricks, terra cotta, tile, sewer pipe,
and pottery, the number of men employed in ieir manufacture in Ontario last year
was 3,109, with earnings of $601,686. ~The aggregate value of their products was
$1,684,873, or more than one-fourth of all the mineral products of the Province in the
same year, This fact alone suffices to prove the importance of our clay industries 3
yet it is obvious that they are capable of greater development. ~ The manufacture of
Pressed brick and terra cotta began here only five years ago, and last year, in spite of
the collapse in the building trade, the value of the output of six works was $217,373.
1t gave employment to 224 workmien and paid them wages to th.e.amoum of $80,686.
The improvement already noticeable in the architecture of our cities as a consequence
of the use of pressed brick and terra cotta is bringing this material fast into favor, and
it may be said that the earth affords no better building material than a propetly burnt
tnick, and none which so readily lends itself to the production of handsome architec.

tural effects.  In the strong and fine-textured shales of our Hudson ziver and Medina
formations, conveniently situated and easily quarried, Ontario is fasored above most
Provinces and States in America.

The same shales are also found to be suitable for the manufacture of sewer pipe,
with proper mixtures, and last year the output of two c¢stablishments employed in this.
industry was $230,000.

Another clay industry is now un the eve of commencement. and if successfully
established it promises to be a great boon to our towns and cities, viz : the manufacture
of vitrified brick for street paving, In Ohio, Hllinois, Iowa and other Anierican States-
this has now grown to be a very important industry, and it is supp ing a material for
street construction which on all points of merit is not equalled by 2ay other materiah
hitherto employed for the purpose.  Many mistakes were commutted by the first mak-
ers of paving brick, and there is much yet to be leatned asto the clays or clay mixtures
which give the best results, as well as to the proper degree and dusation of heat to produce-
a hard, tough and impervious brick. But much is already known, and with careful ex-
L)erimcnls and close observation many works are cnabled to produce with rcgltllatily a

igh percentage of paving brick cf uniform quality from every charge of a kiln. ~ A
number of experiments have recently tleen made in Toronto, Hamilton and elsewhere
in this Province, and although each expert will assure you that he alone knows the
secret, and that no one else has the clays for a right mixture but himself, you may rest
assured that in a matter of this sort the key and the ward are not so hard to match as-
the tribe of experts would have you belicte.  In several instances encouraging progress.
has been made, especially with the Medina and Hudson River shales.

Ve may, therefore, I think, look with confidence to an early beginning of the

roduction of paving brick in Ontario; and when that time comes we shall he no:
onger at the mercy of trust concerns like the owners of Pitch Lake asphalt, as illus.
trated the other day in the case of a contract for paving in the city of Hamilton,
When we are praducing Portland cement from our own shcl? marls and clays to the:
full extent in which it is required for street concrete, and paving brick frot our own
shales to cover the concrete, we shall Le as independent as we ought to be in supply-
ing ourselves with the materials of such everyday requirements as are called for in the
building of good roads.  In so doing also, we sgalﬂ)e utilizing our raw materials of
clay and lime, otherwise of no value, finding profitable investment for capital lying
idle in the banks, and giving employment to hundreds, if not thousands, of men who-
for lack of work to do are finding it hasd to win their daily bread.

With one suggestion to the professors and instructors in the School of Practical
Science, Toronto, and the School of Mining, Kingston, I close.  Refereuce has been
made to the experiments conducted by the manufacturers of brick and cement, pre-
liminary to the building of works to commence production on a commercial scale.
These experiments denvand patience, exactness and scientific method, as well as the
use of costly appliances  Why should they not be taken up in our technical schools,
where there are professors having the necessary expert knowledge and training, and
the appliances for making tests and ascenaininﬁ results with unerring accuracy? The
importance of the clay industry has been su well recognized by the State Legislature:
of Ohio, that a course of practical and scientific instruction in the art of clay-making
and ceramics has been added to the educational work of the State University, and the
first term of the department opened yesterday. Work of that character is as.
much needed in Ontatio as in Ohin, and the professors of our scientific schools cannat
t0o soon prepare to enter upon it,

DISCUSSION.

Mr. R. W. PRITTIE said he had been for a number of years interested in the
brick industry, particularly in the manufacture of paving Lrick. This article was com.
ing largely into use in the States, and he had seen pavements which had been down
for 16, 18 and 20 years, with but little repairs. It was giving the utmost satisfaction,
and made a superior pavement in every respect, being smooth, lasting, easily cleaned,
and afferding & goud foothuld for horses,  He was interested in a large vitnitied brick
factory which had been started at the Humber, near Toronto, last year, and was got
partially under way when the financial crash on the other side affected the enterprise
and brought it temporarily to a stop, He hoped, however, that the operations would
yet be begun. It was the company’s intention to put up a plant capable of turning
out 50 milliuns of brick per annum, and employing 400 men.

Dr. A. P. COLEMAN, in reference to a remark in Mr. Blue’s paper, thought it
only fait to say on behalf of the School of Practical Science, that they had begun the
work of testing cement, brick and similar materials. If provided with proper appli-
ances, the authorities of thie School were perfectly willing to engage even more exten.
sively in such work,

Mg, _} LATIMER asked if there had been any development in fire clay.

Mgr. BLUE—Not in Ontari.

MR. BELL—There are good deposits of fire clay in Nova Scotia, but they are
not made use of.

Mg. J. M. CLARKE said it was well known that the manufaciure of articles like
vitrified brick in Ontario had engaged the attention of outsiders more than of the
people of the province. Outsiders were nuw investigating the subject with the view
of beginning the manufacture of paving brick here.

The Rainy River Gold District.

DR. A. P. COLEMAN—Mr. Chairman, I have been unable to write out a paper
as I promised to do, owing to the fact that I returned honie from the trip I looEathis
summer only yesterday at noon. In fact, I have hardly had time to throw my ideas
into consecutive shape, and I must therefore ask your indulgence while I give you

some rambling talk on the subject of the western gold fields of Ontario.  As Mr,

Blue has suggested, such humdrum things as clay and marl have no great attraction

for ordinary men, and a brick of gold is looked on with a good deal more interest than

even a brick made of the Don valley clay. Partly on this account, and partly because
the resources of the province are of great interest to all of us, it will be worth while

for me to give you a little account of the work done this summer,, and of the region
in which perhaps in the future some important mines will be developed.

The little expedition that was sent out by the Bureau of Mines, consisting of my
friend, Dr. Burwash—who was in many ways well fitted for such work, having
been assayer and mineralogist for the province of New Brunswick—myself, and three
men, set out about the middle of June. We had to make a tremendous round to get
at the scene of our work. Rat Portage, Lake of the Woods, Rainy River—by this
circuitous route we were obliged to reach our destination on Rainy Lake. OQur object
was to examine specially the gold fields of the region, and also incidentally to note any-
thing that appeared to indicate other mineral resources of importance.

The only map of the district we were able to examine is one inade by Lawson and

ublished by the Dominion Geological Survey in connection with his report on the
iny Lakeregion. It is an admirable map, and I found it in constant use by pro-
spectors, steamboat captains and all others, Even the Americans who came there
had to depend upon the Canadian map, which shows part of the American territory as.
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well. I found I could steer my course by this map; all the portages, channels, etc.,
are warked upon it, and I could practically go into an unknown country without a
.guide, and make my way by the aid of this map alone. The topographical work of
the map is admirably done, and the geological work in the lower part of the region is
-quite as admirable. I found a few places, however, here and there where blunders
had been made in the geology, especially in marking the contours of the various
formations.

This whole region consists of two great groups of rocks - Laurentian and Huron-
ian.  On the map the Laurentian rocks are colored pink, and the Huronian green.
The special rock which is of interest to us is the green one, called by Lawson the
Keewatin, in reality a member of the Huronian series, so far as one can judge from
its general associations.  The other rocks are Laurentian granite, gneiss, and rocks of
a similar description. For several reasons this region is one of the most interesting in
the world from a geological point of view. I shall give you one. We find the
gneissoid Lautentian rocks, not generally looked on as eruptive, coming up through
the green Huronian schists, which at one time probably formed a great sheet covering
all the rocks beneath. These Laurentian hosses have thus em%lded between the
schists, and in consequence wherever you go in that region you find the latter nearly
perpendicular, a fact of great importance to the district as a mining one. These green
rocks—green on the ground as well as on the map—have proved to be the most in-
teresting fron: the mineralogical standpoint. They consist of hornblende schists,
-chlorite schists, and a mixture of these and a number of associated rocks, In many
parts these schists contain veins of quartz, which in the majority of cases are bedded
veins. True fissure veins, 7.¢ , those which cross the strike, are rare.  As a rule bed-
~ded veins are not so continuous or so certain as ore bodies as the other kind.

One of our first efforts was to see the only mine working in the region, the Little
American. This is situated on a small island, not larger than the site of these Parlia-
ment buildings, in the state of Minnesota, three miles south of the international
boundary line. They had reached a depth of only 45 feet when I visited it, but there
is an admirably equipped §-stamp mill at work actually turning out bricks of gold at
the present time.  The mill, though small, is very well arranged.

lhere is no geographical or other reason why the international boundary
should mark the limit of gold bearing rock, and I am convinced that there
are as valuable properties, and probably much more valuable ores, north of the line,
At the Little American I was shown a brick consisting of about $500 worth of gold,
which was the result of about 48 hours’ work and the product of about 30 tons of ore.
I was told that the yield is about $20 of gold per ton, but I think this estimate a little
high, and that $16 or $17 per ton would be more nearly the truth. There was also
on hand about half a ton of concentrates that would run between $320 and $350 per
ton, which I was informed they intended to ship away for treatment. A large part of
the ore is of the free milling kind, notwithstanding that the -ulphides come very close
to the surface in this region, scoured as it has been by the ice of the glacial period.
The decomposed, rotten quartz so common in other districts has been all scraped
away. Part of the gold is held in the sulphides and will be refractory. However,
$16 per ton will pay. cven if the concentrates be neglected altogether. I helieve the
Liule American has paid from the start. On the strength of this mine a * city ” of
300 inhabitants has sprung up. On the Canadian side there is a mine calledl the
Little Canadian, on a still smaller island, which may prove to be a producer like the
other, but we could not examine it to any advantage.

A good deal ot prospecting has been done. We visited Seine river and Seine
bay; along part of the latter a large number of iron locations have been laid out. The
ore is magnetite. We examined one or two of these locations ; whether they will
amount to much in the end or not, one cannot say, bnt should a railway pass through
the district they may prove of considerable value. A large number of gold properties
have been located along Shoal Lake, and one of the most Interesting of them is on a
spot, which on Lawson’s map, is marked gabbro. I disappointed the gentleman who
owns it, Mr. Thomas Wiggins, very deeply by telling him his mine was in granite, for
he was in the full belief that it was'in gabbro. There the veins are true fissure veins
and can be traced for a mile. The largest one is 5 feet wide at some points. A little
development work is being done, and I understand the mine is turning out very well.
There is probably a continuous body of ore and a valuable property here. It is not
very usual to find rich gold-bearing rock in granite, but the granite here must be
looked on as an eruptive rock, deriving its gold from the surrounding schists.

Our next expedition was into the Pipestone Lake region, whence we portaged
‘over to the Manitou district. We went north of the country shown on the map,
where we found segregation or bedded veins enclosed in‘the green schists just as be-
low. No claims have yet been taken up here, but there are- a number of veins, and

robably something of importance may turn up. In the Manitou section 2 good deal
gas been done, and a few claims worked to the depth of 15 or 20 feet. Some extra-
ordinarily rich specimens come from the upper part of Manitou Lake; whether the
-deposits will hold out in depth of course one cannot say. There are some true fissure
veins 6 or 8 feet wide at points, so that there is plenty of material, and in places it is
very rich. Only one mine was being worked at the time of my visit. It had a con-
siderable body of quartz, and carried free gold, as I saw with my own eyes.

I visited the famous Atik-okan iron range, where there is certainly a large body

-of ore. Some of it will probably prove to be of Bessemer quality, but other portions
-of it contain sulphur,
The whole trip meant 1,000 miles by canoe, and consumed nearly three months’
time. We brought back a large amount of material which we intend to have assayed
to ascertain what are the relationships of the gold-bearing veins to the surrounding
rocks. We have samples from veins that occur in granite, in gneiss, in various sorts
-of the green schists, and we wish to settle if we can whether or not there are horizons
-at which gold is more commonly found. One definite result already arrived at, is
that over a region 200 miles long and 50 miles or more wide, every here and there
free gold is found in the rock. I think the majority of the veins will not
Jjustify large development work. It is my opinion that a custom mill in the Rainy
Lake region and another in the Manitou country might serve a good purpose and open
up a very important field. Many of the mines might be small and would
not warrant the erection of a stamp mill, but they might well repay the
<ost of taking out the ore, if it could be treated at a custom mill, be-
«cause it is rich. Some of the mines will probably prove to he
be large and continuous and will justify expense. The ore in general appears to
be free milling, although a considerable ‘quantity is retained in the sulphides and will
have to be treated accordingly. One interesting fact is to be noted, wherever you find
galena you find free gold. What the relationship between the two is I have not
worked out, but this appears to be the case and is borne out by my own observation
as well as by the testimony of explorers. Some better mode of access to the region is
required. It is very difficult to get into the Manitou district, though that lake is only
.30 miles from the C.P.R. Six portages have to be crossed, one o§ thenv-a mile long.
You cannot take mining machinery over that, and some improvement will have to be
made before the region can be developed at all. There is probably as great an area
of the gold bearing formations north of the C.P.R. line as there is south, and pro-
spectors are just beginning to go in there. It is to be borne in mind that Rainy Lake
is a large body of water, and has a coast line almost as long as that of Lake Ontario.
This fact very much facilitates travel and exploration. (Applause.)

The Hon. A. S. Hardy Elected an Honorary Member.

Mr. Kingsmill moved, seconded by Mr. J. M. Clarke, that the Commissioner of
Crown Lands, the Hon. A. S. Hardy, be elected an honorary member of the Institute.

THE CHAIRMAN in putting the motion, remarked that since the present Com-
missioner of Crown Lands had taken office there had been more interest taken in min-
ing by the government, and a greater advance on previous legislation had been made
than at any previous time. The present mining law. though not incapable of improve-
ment was, as he had stated elsewhere, perhaps the best worked out law and the most
liberal in its provisions of any on the statute book.

Hox. MR. HARDY —Mr. Chairman I certainly had no expectation that this
honor would be conferred upon me this evening when I ventured to intrude upon you,
I can only thank you for the very complimentary resolution that has been moved,
and the very kindly manner in which it has been carried. What I am afraid of is,
that I shall hardly he able to bring myself within the terms of the by-law, or the con-
ditions under which it may be applied. Perhaps, however the position which I hold
may act as sponsor for me in the matter, for I fear this is the only way in which I can
claim to be a fit and proper candidate for honorary membership in your association.
I am pleased to be present at this meeting of your Institute. I know it is not what is
called a mining convention, but it is perhaps built on a more solid foundation, and
fitted to discuss matters more carefully and satisfactorily. I am pleased, sir, to hear
some of the remarks which you yourself made. When you stated that we in Ontario
have had more mining legislation during the past five years than for the previous
twenty, I accept it as acompliment, not merely to myself but to the officers of the
Departinent, and indeed to yourself as well. We have had many pressing invitations
from you, sir, to even more active legislation. Perhaps my own connection with
mining has been confined too much to legislation. I have been compelled to leave
the practical and scientific work of the Department to other hands ; but in Mr. Blue
and his assistants we have a body of men earnest and euthusiastic in pursuit of the
duties devolving upon them to whom these interests may very safely be committed.

The Government have put in a consolidated form the entire mining law and regu-
lations, established a Bureau of Mines, imposed working conditions on those who
acquire mining lands from the Crown, introduced the leasing system by which land
may be obtained on easier terms and at a lower cost, lowered the minimum area of
mining locations, and adopted the plan of s:aking out claims, of which you, Mr,
Chairman, were so enthusiastic an advocate. We have endeavored to assist the min-
ing industry by aiding railways on a considerable scale, and are now attempting to
help on the work of development by means of a government diamond drill. We have
adopted all the methods of assistance that were fairly within our power, even to the
extent of establishing summer mining classes, and of making a grant of $125,000 to
encourage the opening up of our iron mines. It would be difficult to ask a Legislature
in four or five years to do much more or go much faster. With all the advances we
have made in this line there is in the mind of anyone perhaps only one drawback —the
imposition of a small royalty on ores. This may be claimed by some to stand in the
way of mining development, but perhaps the taxpayers will be strongly inclined to
support it.

It will afford the Government pleasure to be of any assistance to you as an Insti-
tute. The rooms ir. these buildings will always be open for your meetings, and any
other facilities which we can offer you are at your disposal. Meetings of this kind are
one of the means by which our mining industry will be ultimately developed. That it
should be so slow of development seems a marvel to some of us.  Our lives are pas-
sing away, but the mining industry is not making the progress or producing the
wealth as rapidly as we would like. ~ It can hardly be expected that the Government
will pour out money to bring about the dovelopment of the industry, but what-
ever willl increase the desire of mining men and capitalists to go into the mining busi-
ness may be legitimately expected from the Government ; beyond this, and perhaps
the opening up of roads and waterways, I do not know that you can expect the Gov-
ernment to go.

The education of the country in mining matters must come from bodies such as
this. Iam glad to know of its existence, and heartily wish it prosperity, I again
thank you for the honor you have done me in making me an honorary ‘member of
your Institute. (Loud applause.)

Deep Water-Ways Convention.

ALDERMAN J. E. THOMPSON, on behalf of the Committee of Arrangements,
extended a cordial invitation to the Institute to send delegates to the Deep Water-
Ways Convention to be held in Toronto on 17th September and following days-

Mg. J. I. KINGSMILL, seconjed by the Secretary, proposed the following
delegates :—Mr. A. Blue, Director of Mines; Dr. Coleman, School of Practical
Science ; J. Bawden, Kingston ; J. J. Kingsmill, T. W. Gibson, R. W. Prittie, J.
M. Clarke and T. D. Ledyard, Toronto.

The Delegates being approved the Secretary was authorized to issue their
credentials.

Next Place of Meeting.

Pror. NICHOL, inviting the Institute to Kingston for its next meeting, said
he was quite sure the Faculty of the School of Mining would do everything possible
to make the meeting a success.

MR. J. BAWDEN having seconded the invitation, the Secretary was authorized
to convene the next meeting at Kingston in January, 1895, at such time and place as
seemed most suitable by the Kingston members of the Institute.

A vote of thanks to the Chairman having been passed the meeting adjourned.

Nickel Steel—In the course of a paper lately read, on ‘“Nickel,” before the
Society of Arts, London, the author, Mr. A. G. Charleton, A.R.S. A., mentioned
that it was not till 1779 that it was recognised as a metal. The growth of production
and of consumption have been slow, but of recent years its uses as an alloy have
attracted the attention of metallurgists, and as a result of experiments many important
adaptations have been discovered. Mr. Charleton states that whilst 1,000 tons of
nickel flooded the market in the early years of the century, 10,307,375 Ib., or, roughly,
five times as much, was produced in 1891, consequently the large excess of metal pro-
duced must have gone into nickel steel, yet this alloy has scarcely begun to be used
in the arts of peace. ~As its price tends steadily downwards, he "confidently expects
that it will eventually enter into competition with other materials for other purposes
than armour plates and guns. The ordinary carbon steel used for steel propeller pur-
poses, has a tensile strength varying from 60,000 1b. to 65,000 Ib. per square inch,
whereas the nickel steel shows a tensile strength of go,000 Ib. per square inch, the
elongation in both cases being about the same, 20 per cent. Use of this stronger steel
will warrant boring ont the shaft, materially lessening the weight whilst preserving its
efficiency, and such cored shafting can be hollow forged when the hele islarge enough,
to admit a mandril.  If it is found possible to apply it to the constructi on of boilers
the tensile strength of nickel steel being 14 times that of ordinary steel, it will enable
their thickness to be reduced one-third, effecting a saving in weight, which is a great
consideration.
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Gold Ore Treatment in South Africa.

(Absteact of paper by Mre, H, De Mo<enthal on * The ‘Freatment of Gold Ore at the Wit.
watersrand Gold Fields,” read before the Chemical Society, London.)

The Witwaterstand gold fields arc situated on one of the highest points of the
South African plateau, some parts of the main reef being 5,000 feet above sea level.
It is worthy of note that on this account air compressors have to be made some 2§ per
cent. larger than they would need to be on the coast. Juhanneshurg, which is only
about six years nld, now contains some 30,000 white inhabitants, whilst the mines em-
ploy 21,000 native laharers. It is only the discovery of cual in close proximity to the
gold fields that has madde the present great develupment of these latter posaible,  The
<ost of transport of fuel is, however, still high, awing largely to the refusal of the local
railways to carry cnal in bulk. It now costs about 22s. per ton delivered at the gold
mines. It only yields a very inferior coke, so that this article has to be imported for
assaying and smelting, imported English coke being worth about £14 per ton.

The ore is different from any known elsewhere’s it consists of pebbles of quartz
held together by a siticcous cement, which contains in the low est levels crystals of iron
pyrites, At the surface the pyrites was oxidised and the ore was niore friable, but the
greater the depth attained the higher the percentage of pyrites appears to be.  The
gold is contained in the cementing material ; it is $0 fine as to be scarcely ever visible
to the eye, and much of it is combined with sulphides of the base metals,” which latter
are known as “*sulphurets,”

The ore when wined is hoisted up by means of head gears, which are seen dotted
in all direc.*~ns over the area covered by the gold fickls.  They are of two types.
The first is .« “mple head gear, which delivers the ore into trachs, which are then run
into the mill builling where the are is dumped on to a “puzaly ™ made of bars of
iron, and then passes into a rock breaker, frum which it falls broken it a hupper to
£0 to the stamp mill.  As the country is very flat, and the mills are often some dis-
tance from the mines, it was found miore econumieal not to have the rech-breaker
the mill huiliding, Yat rathor 1 place it on the head greary, amd most modern head gears
are so constructed  Ruck breakers are cither of the well-known Biske or of the
Gates’ o1 Comet type. In these the ure is broken dowa to abuut 2 ] cube.

The mills are of the usual California pattern, with self-feeders.  Their weight
ased to be 850 10 900 Ibs., and they used to hase a 9 in. drup.  The wost modern
mills have 1,201 th, stamps, and are worked with an 8in. drup ; someof these modern
mills run as fast as 93 drops per minute,  In consequence of having such powerful
mills, the best are able to ¢rish 434 to § tons per 24 houres per head, through a goo
mesh screen.  The average for the entire guld fields for the month of December last
was 3'7 tons crushed per head per 24 hours.

The batteries have amalgamated copper plates inside them, and the crushed ore
is discharged Y copper tables 12 ft. long and 6 ft. wide, these tables being amal.
gamated so as to catch the gold. It is found that most of the pold is caught inside
the battery, and on the first 3 fi. of the ouside copper plates,  The amount of gold
<caught on the plates is §5 to 60 per cent., an amount which cumpares unfavorably
with many other plates where the percentage is said to be 8o to 90.  The amalgam is
collected, and is cleaned in pans, and then heated in retorts, when the mereury is
driven off and recondensed ; the spongy gold so ultained is then melted.  The loss of
mercury in the entire treatment is about 3¢ oz. per ton of vre; at the Robinson mine
itis 065 0z. The melted gold is usually 800 to 825 fine. It contains silver, lead,
copper, and other base metals.

After the pulp has passed over the plates it is run into concentrators, which ex.
tract the sulphurets, There are various kinds of concentrators used, but the Frue
vanner is the mast popular.  The percentage of concentrates obtained is about 3, and
these sulphurets assay from § oz. to 8 oz. of gold to the tun.  Most of the mines sell
their concentrates to vne ot the two combination works on these goldfields, the price
given being 9o per cent. of the assay value, less £4 perton. Ia the chlorination pro.
cess 95 per cent. of the gold contents of the ore is extracted. This process, is how-
-ever, only suitable for rich material ; it is not, like the cyanide process, suitable for
poor grade stuff, such as are the tailings.

he concentrates are roasted in reverberatory furnaces, this being the most impor.
tant part of the whole operation, The roasted stuff is then damped till it contains 6
per cent. of moisture, and charged into vats furnished with covers fitting gas tight.
Chlorine gas is then passed upwards through the roasted ore: this combines with the
ﬁold, forming soluble chloride of gold, which is then washed out, the solution being
ltered off and the gold precipitated from the solution by means of sulphate of iron,
which is made on the spot. [;‘hc process is costly, owing to the high price of sulphuric
acid, which costs £25 per ton. The consumption of acid is 300 to 400 fons per
annum.

After the pulp leaves the concentrators it is run into dams, where the tailings are
allowed to settle. ~ These tailings constitute about 60 per cent. of the ore, the remain-
ing 40 per cent. forming the slimes, which are run to waste and are totally lost. The
tailings contain 4 dwt. to 7 dwt. of gold to the ton, and the slines 4 dwt. to 5 dwt,
The tailings ate charged by hand intd huge vats, the largest holding 400 tons. ~Then
a solution of cyanide of potassium is allowed to flow through them. Some mines
-employ a systemn of repeated percolations of this solution, whilst others abject to it.
A strong and a weak solution are employed, the first cantaining from 0.6 to 0.3 per
<ent., and the second from 0.3 to 0.1 per cent. of cyanide. The whole tendency
recently is to work with very weak solutions. Each solution is allowed to act from
hetween 12 and 18 hours, and'is then run off into zinc boxes, where the gold is thrown
-down by means of zinc shavings. Theoretically, 100 oz. of gokl should ‘be dissolved
by 4.3 Ibs. of cyanide, but in practice 300 lbs. of cyanide are required. Somie mines
-<consume as much as 2 Ibs. of potassic cyanide for each ton of ore treated, The zinc
precivitates the gold from the solution, forming a mass of so-called zinc residues,
which contains a very great deal of zinc ang sther impurities. The zinc residues are
«calcined, and then melted with a mixture of ‘carbonate of soda, borax, and fluorspar,
when gold is obtained 720 to 750 fine, the principal impurity being lead.  There ap-
pears to be no difficulty in refining this gold, which is very brittle. The average ex-
raction of gold by the above process in 1893 was 14 dwt. per ton, the assay value
being about 15 dwt. 8 gr. per ton. v

John G. McGuigan, one of the owners of the Noble Five group, in Slocan disteict,
was 1n Nelson the ot%acr day. He saysthereare 814 feet of ore in the breast of No. 2
tunnelin the World's Fair, and that the mines never luoked better than at the &r'esent.
Three tunnels werestarted on the Bonanza King, two of which are now in the World’s
Fair. No. 1 tunnel is in 200, and an uprise made from it to the surface. No. 2
tunnel is in 310 feet, and an uprise connects it with No. 1 tunnel, near the mouth gf
the ‘latter. At 98 feet a level was run from the uprise a disance of 102 feet. This
level is connected with No, 1 tunnel hy a winze, No. 3isin 300 feet. On the
‘World’s Fair a tunnel is in 75 feet, There is ore in the breasts of all the tunnels
except No. 1. A thousand tons will be shipped this season, part of which is now
being sacked, — Tribune. :

On (fage Conductors in Shaf :.

By Mg, T, C. Hax,

(South Wales Institute of Enginecrs.)

In introducing this subject it would perhaps not be out of place to take a brief
suevey of the comnencement of the system of tubs, cages and guides.

‘The writer is indelted to Mr. Robert: Simpson, of Ryton-on.Tyne, for the plans
and particulars of the fiest tubs, cages, and guides, that were used for coal winding,.
That gentleman, as an assistant of the late Mr, T. V. Hall, was immediately con-
nected with the introduction of this system,

To Mr. 1Ll is due the credit of introducing it. It would by supertluous at the
present day for the wriler to attempt to describe the great as vantages that have
followed upon this change of system.

The following extract from the Jfining Journal of September and October, 1858,
will place the position of affairs previous to” Mr. Hall’s improvements, clearly before
the memaers of the Institute :—

** In the whole history of mining industry there is no chapter mure interesting
than that unwritten one which relates to the introduction of the tub, cage, and guide-
rod system.

** It is impossible to exaggerate the importance of the change which the adoption
of that system wrought, not vnly upun the coal trade generally, but especially, and in
a marked manner, upon those by whose industry that trade has flounshed and become
great. For the fiest time since the inveation of the Davy lamp, science was brought
to hear powerlully and successfully s,on the means of preserving Ve and limb; and
that which was considered an unenviable, because a must dangerous, occupation, was
renrlered more tolerable because infiaitely less hazardous. A bries descripuon of the
state uf things which existed prive 1o the'change is necessary to a full comprehension
of the benetits derived fram its adoption.  Within the recollection of the then young-
¢st mining engineer, the produce u?lhc pit was brought to the sucface in what was
called a corf, or corve,  These corves, composed of wickerwork, in the shape of huge
baskets, varied considerably in size and appearance in different lucalities. Onginally
constructed to hold aboat ten pechs of coal, equal to about three cwts., they had for
some time previous to their abandunaent attained much larger dimensions, and were
generally capable of hokling sisteen or twenty pecks, equal to five or six cwts, of coal,
the size being regulated in a great measure by the height of seam and by the strength
and lifting power of the machinery employed to raise them to the surface.  Much
breakage was occasioned in the journey through the mine, but in the ascent of the
shalt, the corf, in swinging to aml fr, Trequently struck so violently against the side
n to :6h:mcr its contents wntil they were small and almost useless. (See Fig. 1,

*late 26.)

““Arrived at the surface, the spring hook by which the corl was attached to the
rope had to be removed and an empty corf substituted ; and as during this operation
the engine did not stop, the rope had sumetimes begun to descend again before the
empty corf could be nl\ixc:l, and there was no alternative but to fling the corf in also,
which, accordingly, went crashing ani smashing down the pit to certain desteuction
of property to a very large amount annually.

** In addition to these inconveniences, the ascending and descending corves fre-
quently came into collision, and sometimes the corf which was on its way to the pit’s
month would bring up that which should have descended, occasioning much trouble
and confusion.

‘* The means by which the miner descended to and ascended from his labour, was
of the most primitive and dangerous description.  The rope, with its terminal chain,
to which the corves were attached, formed the sole vehicle of his teansit.  To this he
must cling, and run the risk of being severely bruised against the sides of the shaft,
Lesides endurin~y the pain which the chain produced upon the legs and hands.

* The general practice in proceeding to or leaving the shaft buttom was for two
men to sit, each with a leg in a loop of the chain; and frequently five or six boys
would cling to the rope, one above another, trusting their lives to their capability of
holding fast while the rope traversed a distance of 1,600 or even 1,800 fect.

** Remedies for all these inconveniences had been the subject of much study
among_professional men, but no very satisfactory plan had been devised.  About the
year 1825 or 1826, Mr. Thomas Easton, of Hebburn Colliery, brought into opera-
tion an improved plan of conveying the coals from the workings to the bottom of the
shaft by placing the corves upon bogie wheel trams; but the difficulty of keeping the
haskets upon the trams, and the objections of the boys employed as putters to con-
tinue their employment, compelled him, after a short trial, to fall back upon the old
arrangement.

**A little earlier, a very imperfect plan of raising the coals by means of ¢ skips,’
and a kind of conducting rod, was introduced by Mr. Curr, of Sheffield, and partially
adopted in some of the Yorkshire and Derbyshire collieries, where the pits are of little
depth ; and several eminent engineers from the North of England, accompanied by
the Rev. John Hodgson, of Heworth, compiler of the ¢ History of Northumberland,”
visited a few of the mines for the purpose of ascertaining the applicability of the plan
to pits in theic own locality, Their impression was favorable, though it could not be
satisfactorily adopted in the great northern coal field, whete the thinness of the seams
required shafts to be of an extraordinary depth, and the large demand for coal for ex-
portation rendered it necessary to raise such enormous supplies.

*“ From this it may be inferred that the new plan was slow in its operation,

**In 1833, Mr. Hall, when at South Hetton colliety, introduced the tub system
of drawing caals, which consisted of a number of tubs of oblong shape, mounted on
wheels. “The tubs being made low compared with corves, admitted of being filled
with greater case and quicker despatch. The contents of four of these were emptied
at the botton: of the shaft into a large round iron tub, constructed to hold 1 X ton of
coal, which was drawn to bank and struck on to a tram to convey it to the screens. A
division for each tub in the shalt was cleaded round slightly larger than the size of the
tub, so as to enclose it, thus using the whole sucface as a guide, thercby. rendering
guides in this case unnecessary, without having any guides fixed tq the shaft or shoes
on the tubs.  This plan of guiding the iron tubs was used in the first cages adopted by
Mr. Hall, at South Hetton, in December, 1834.” (See Fig. 2, Plate 26.)

The next improvement by Mr. Hall was of great importance, viz. : the introduc-
tion of conductors or guides and shoes fixed to the cages. So strong was the adverse
opinion and prejudice against the adoption of such a great change as the introduction
of cages, which in those days caused considerable delay in changing at bank (keps or
fans not then having been invented), that on the occasion of Me. Hall leaving South
Hetton, the iron tub system was again introduced, and the- cage laid aside; but the
advantages of the cage and tub system soon became so apparent that they were quickly
resumed. . The advantages of this system were so manifest by what had been done at
South Hétton colliery, that Mr. Ifafl, without delay, next introduced it in a more
complete form, viz. : cages fitted up with shoes running on wood conductors fixed in
the shaft, as seen in Fig. 3, Plate 27, at Woodside Pit, Townley Main, and.Whithield,
collierics belonging to the Stella Coal Company.
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In this case he gave most powerful proofs of the practical wtitity of his innovations,
as some termed them at that day, in more than doubling the quantity of coal drawn
from the pit.  Here, with an engine of only 20 horse power, he drew from one pit, 6§
fathoms deep, 100,000 tons of coal per annum, being more than double the quantity
previously drawn by the old system,  “This increased quantity was not only due to
rapidity in winding through the guide system, but also to the mprovement in chang.
ing tubs at bank by the introduction of keps or fans.

The advantages of the numerow improvements originated and carried into
practice in the adoption of Mr. Hall’s new system of winding soon became publicly
acknowledged by the adoption of it by one colliery after anotlier, until it became the
acknowledged system in the coal trade, and to Mr. Hall is due the honour of produce
ing one of the most beneticial revolutions in the system of winding coals that has ever
heen intraduced into colliery operations, not only in the interests of the employer, but
in the interest and safety of the employed,

Having thus referred to the practice and conditions under which the winding of
caal was effected up to a comparatively recent time, it will be readily understood that
it is beyond the compass of asingle paper to do justice to the various systems of fixing
pit cage guicles,  The diagrams will show the progressive stages that have taken place
since their adoption in the year 1833,

Fig. 1, Plate 26, shows the system in use before cage guides were adopted.

Fig. 2, Plate 26, the tub used as a cage and guided by the sides of the shaft, wd
at South Hetton,  Year 1833.

Fig. 3, Plate 27, the first cages fitted up with shoes and wood conductors in the
shaft, at Woudside Pit, Townley Main, and’ the Whitfield collicries, belonging to the
Stella Coal Company.  Year 18335,

. Inthe year 1854, Mr. Hediey first used iron rail guides for cage conductors at
Kelloe colliery, in the County of Darham, and in 1859 wood guides, faced with iron,
were tried at Thornley and Thresiltone collieries, which led Mr. Johnstene, of Seg-
hill, to the idea of teying rail guides,

After that date ratls were used at several collieries, and shortly after came into
sreneral use in the Northumberland and Ducham coal field.

Fig. 4, Plate 27, is a fair sample of il guides as adopted with cast iron chair
slcc})c{s, at Cowpen, Backworth, and other collieries.

Fig. 5, Plate 28, shows the single chair made of wrought iron with rehated rail
‘oint, at Lambton colliery, Ducham, *

Fig. 6, Plate 28, shows the chair. sleeper made out of rolled wrought iron having
{wo recesses planed out X-inch deep to receive the rails.  This forms a good and
cheap chair, and may be used with advantage where the load is not very heavy. Used
at Kimbleswarth collicry.

. Fig. 7, Plate 28, isa forged iron chair sleeper with four recesses plancd out to re-
ceive two sets of guide rails, as used at Harris's Navigation colliery. This plan, in
the wiiter’s opinion, seems 10 be the most complete of any yet adopted that he has
been able to obtain information of, for deep and quick winding with heavy loads. It
provides for a spare set of guides, which, with a proper adaptation of gauges and shoes,
can be made to assist and strengthen those in use.

. Fig. 8, Plate 29, shows a narrow gauge of road of only 18 inches for the rail
guides, tixed only on one side of the cage, used at Elswick collicry, and by comparison
with the other examples it will be seen how the gauge varics in different places to suit
the special circumstances of each case.

Fig. 9, Plate 29, gives the channel iron guide applicd to the opposite ends of the
<age at Ryhope colliery, and which witha (%1 v modifications has been intraduced in
other places both in the North of England and South Wales.  In one of the pits at
Ryhope the channel iron guides run into sidings at the mectings 1 foot out of plumb,
and in another case run into sidings at meetings 2 fect out of plumb.

Fig. 10, Plate 30, shows a scction of guide rail and shoe used at the Avon coltiery,
Abergwynti, and which, in the writer’s opinion, makes a very suitable, secure, and
durable conductor.

Fig. 11, Plate 30, shows the wire rope guidcs used in the Clydach Vale colliery,
and cxhibits a fair sample of this class of guide, and also the practice of using intes-
mediate wire rope guides between the cages.

Fig. 12, Plate 30, shows the wond guides at the Wearmouth colliery, B pit, which
have been in use for twenty years, and are still in good condition 3 they also run into
sidings at the meetings, 3 fect out of plumb, and a1 the point where the cages pass
cach other the space between them is 4 inches, and the clearance from the comer of
the cagie to the side of the shaft is from 1 to 3 inches.

The A pit shaft ot the Wearmouth_colliery is fitted with wire rope guides, giving
a distance at meetings of 14 inches, and the néarest point at the corners of the cage is
only 1 inch from the side of the shaft.  As might be expected, the corners of the cage
suby against the side of the shafi, notwithstanding that a load of 114 tons is raised
from a'depth of 6oo yards. Although not desirable to run cages in wire rope guides
so near the sides of the shaft, this atiords a striking instance of what may be donc.

Fig. 13, Plate 31, showsa class of girder which whea put in the middle of the
shaft makes a strongy, sceurc girder, but it failed to secure the guide rails, which were
only fixed un with bolts and side clips.  The present tendency is to adopt iron gitders
for carrying the guides, but the writer’s expgrience leads him to the conclusion that
they are inferior to the recessed chair slecper, as in the iron grirder all depended on the
bolts, but in the chair sleeper the solid recess securcs the guides against transverse side
strain, as well ar keeping them in correct gauge.  OF course the chair sleeper could
be bolted 10 an iron girder as well as toan oak byat. I iron girders could be made
of suitable size, and recessed properly to reccive the rails, at a reasonalbile cost, then
they would be equal to the recessed chair slecper on oak byats, but even then the
writer fails 1o sce any advantage they would have over the Jauer. :

The system of securing the joints by a fishplate on the back of the rail is in some
cascs adopted, aud the joints arc made between the byats and not on the byat s where
this is donc, and screw clip bolts or dogs similar to railway fastenings used to secure
the rails to the byats, it i< cvident the whole weight of the guide rails rests on the
buttom, with the only other holding ascistance of the grip of the dog clip.  This, it
will be readily seen, makes it more difficult to renew or change the rails in the shaft.
In those systems where the rails are held sccure in their position by their awn fasten.
ings, they were morc casily dealt with for repairs.

It has been stated in former discussions {in uther placcs) on cags conductors, that
very little power is requited to retain the cage in position when in motion. It may be
s0, but the exact amount of force nccessary ’f'or this purpase has not yet been satisfac-
torily demonstrated by experiment.  All practical collicry officials, however, know
that if sufficient and secure fastenings are not adopted for the conductors there is a
considerable amount of trouble and annoyance in maintaining them in working order.

RALLS,

In the use of iron and stecl rails for pit cage guides onc deficiency is very appar-
<nt, viz.,, the section of the ordinary F. B. sails, which, although suiting the purpose,
might be greatly improved upon ; the drawback to this being the cost of altesing ot
mqming the rolls for so small a quantity as would be required for onc shaft, users not

ving ‘agreed ona uniform saitable section. . This being the case, the sclection has

to be made from the sections pf rails designed for another purpose, and the railway
sections are all that can be obtained, causing a heavier rail to be used than is actually
necessary,  As an illusteation of this see sections of rails Figs. 14, 1 nptl 16, Mate
31, which have been in use.  The black or outer lines show the size of rail when new
and put to use, and the dotted lines show the section of the rails after having worked
(Fig. 14) 6 years, (Fig. 15) 12 years, and (Fig. 16) 624 years. It will be seen that
the flange at A is the same in both the new rail and the old worn rail, but at B the
amount of wear is shown by the dotted lines.  The simple deduction from these facts
is that more wearing surface is required at B to have rails to last longer and do more
work, and this can only be obained by having suitable rolls for making the rils as
required.

With regard to the various eail sections used as guides, it isinteresting tonote the
weight per yard used for guiding the loads to be saised.  In some instances the pro-
portions are as follows ;-

RALL GUIDE SECTIONS.,

e ot 0o iyt
Lbs. Tons. Lbs.
42 3 14°C0
46 714 6 o1
So 12 6°66
72 20 ' 3'60

WEARING SURFACE.

Wearing ?:urfm:c per Ton

Weight of l.oad. of 1oad.

Wearing Surface.

Inches. Tons. Inches.

Wood Guides, 11 6 153
Channel Iron, 10 12 0833
Rail Guides, § 12 0°6G6
9 20 0°435

7 5 140

DURATION OF GUIDES.

Somc of the wood guides in Killingworth Colliery, Northumberland, were in use
for 40 years, especially the guides in the lower portion of the shaft, where they were
wet.  The upper portion olg the same shaft, where the guides were dry, had to be re-
newed. At the present time there are wood guides that have been in use for 35 years
at Hebside collicry, Northumberland, the depth of the pit heing 200 yards, and load,
6 tons, and they are still in_good condition.

At Cambots colliery, Northumberland, sail guides have been in use for 26 years,
and are still in good condition.  The depth of the pit is 220 yards, the load 724 tons,
and the weight of the rail guide 46 Ihs. per yard.

At Abergwynfi the rail jruides have worked for nine years, and are still in good
condition. The depth of the pit is 502 yards, the load 12 tons, and the weight of rail
guide 8o ihs. per yard.

At Merthyr Vale colliery, in the upeast shaft, the guides wore out in six years,
the depth of the shaft being 500 yards and the load 11 tons.  Scction of rail used is
shown in Fig, 16, Plate 31.

At Harris’s Navigation colliery in the upcast shaft, the guides wore out in six
years, the depth of the shaft being 735 yards and the load 14 tons.  The scction of
rail used is shown at Fig. 14, Plate 31,

In the downcast shaft, 700 yards deep, with a load of 20 tons, the scction of il
guide, Fig. 15, Plate 31, worked ten years.

These frcts go to show that light leads, shallow pits, and downcast shafls are very
much moare favorable for the working life of guides than upeas: shafts indeep pits with
hceavy loads.

The scction of il for a suitable guide, in the writer’s opinion, should give suffi-
cient strength to resist the vibration of the cage and ropes, and have a size of flange
for properly fixing them to the byats, depth of web toallow ample room for the shocs,
and size in the head to allow a thurough grip of the shoc on it, and should also have
an ample substance for wear and tear. They are ucnally made of steel and in 27-foot
lengths, and should be perfectly straight and cut quite square at the ends.

In the writer’s upinion, the system of putting dowcls into the cnds of the rails is
unncecessary, and docs not give additional security to the joint ; the most secure joint,
and the onc that sccms to be the icast objectionable, is shown in Fig. 21, Plate 31.
At the parts marked A it will be noticed that the bolt heads arc thoroughly lacked in
the recess of the chair sleeper, thus preventing them coming loose.

Slecpets, or chairs, with a recess in them to reccive the rails, cither made of cast
or_wrought iron, scem to be the most secure way yet adopted in which to fix the
guides. Girders, or byats, cither of H iron or channcl iron, are much used, but as in
ordinary girders there are no recesses, and the security of the guide depends entircly
on the bolts, this is an objectionable feature.

Oak or pitch-pinc byats, on which the chair sleeper can be bolted, give a much
better fastening.  (Sce Fig. 20, Plate 31.) It may be mentioned here that provision
can be made in the chair slecper for an extra sct of rail guides, which can be put in
when required for renewing the guides.  This can be all donc and completed without
in any way intetfering with or stopping the pit working, and the only thing necessary
is to change the portion of the shocs on the cages to put thenew guidesin use. These
extra guides can be fixed in such a position as 10 assist and strengthen the guides in
use by allowing proper space for the back of the shoe 1o be slightly guided by the
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spare guides.  (See Fig, 7, Plate 28.) It is imporant that the sizes of the shae and
c}camncc be carefully made to get them to wark right.

Special conditions will determine in a large measure whether the biyats shoubd be
fixed cither at the side of the shaft or in the middle of the shaft.  OF eourae it will he
readily seen that a byat in the middle of the shaft has advantages over the byatsonthe
side of the shaft, and can more easily be secured.

LANDINGS,

In fising main girders, buntons, or byats fur surface landings, it is desirable that
they should be a sutticient distance from the cayee, to allow the eage, or anvthing that
may happen to project over the cage, to pass without touching, o1 putting any undue
strain on the cage. rope, capor brdles.  From 4's inches to § inches from the out-
side end of the eage to the nearest part of the poder mosome cases works well,  The
tram rails or sheets can be put 1% ainch from the cage, as these <o not offer much re.
sistance o1 give excessive strain should the cage come incontact with thems,  For other
landings in the shaft it is desirable to give even wore allowanee than this: 7 inches
will not be too wuch in some cases.

It will be seen from the table that considerably less guide area is required in the
shaft by wite rope guides than any other form of guide, and thus they are more favour-
able for ventilation,

BXPANSION,

It would appear that there are no acknowledged riles for alloaing space at the
joints for_expansion, as in some cases the iails are put close to cach ather, and in
others g inch, 1y inch, and even Y5 inch space s allowed between the ends of the
rails,

Tiie proper allowance to be made for evpansion will of course, depend on the
variation of the temperature in the shaft, Awuming that the differene of tetapera.
ture does not exceed 40° I, between the colidest day in winter 2ad the hoest day in
suminer, the expansion of steel from 327 to 212°°F, for temperatne rased, 1 o=
000000636 per foot in length, thus waking the expansion for cach rail 27 feet long
0°00656830,

The practice of allowing o inch or 1§ inch is ample, and the witer's experience
agrees with this,

o upcast shafts where mechanical ventilation is used the same rale will hold
good, hut where the furnace is used 1t 15 very douttful whethe sait gindes are suitables
they have been tricd and had to be 1aken ont on acconnt of the displacement of the
sails by the eapansion which took place,

SHOES.

Shoes are made of cast iron, steel, and wroneht iron, Steel shoesseem to be the
most suitable and mweet the requirenients best, and they abw last longer than the
others.

1t is necessary to have the shioes properly fived to the cage and in such a manner
that they can be readily renewed, for defects in doing this wiall maternally affect both
the efficient working and the durability of the cage and guides,  To ensure this heing
done properly, the shoes are fitted into a gauge, and all correctly drilied to the same
template, so that any shoe will go on to any part of the cage and be a correct fit.
Sitple as this iy, it is very important, for when badly sitted, the shoes put extra fric.
tion and strain on ropes, cages and guides, and theréfore weor them out suoner,

It will appear from the information gleaned by expericnee that the most suitable
guides for quick winding are iron or steel guides and wire rope guides, It is obvious
that the special circumstances and conditions in each case must have considerable in-
fluence in deciding on what is most suitable to adopt.

Wood guides, although they make an excellent conductor and have doubtless
done good service, are being superseded by wire rope and iron or steel guides.  There
is one feature in connection with them which is the same in reference to chaanel 1ron
goides and wire sope guides, and that s, as a rale, where they are used it is neceasary
10 have guides on the opposite sides or ens of the cage, and in the case of woud anil
channel guides they require byats on opposite sides of the cage 5 whereas in the use of
1ail guides it is only necessary 10 use guides and lyats on one side of the cage, thus
Jeaving the git more open and with less material in the shafi.

It would be presumptuous of any one to lay down a sule that any special class of
guide should only be usad, s it is evident the conditions in cach case require carefol
consideration betore deciding what class of guide should I adopted and is svitable for
the requirements.  Different circumstances must e met and dealt with according to
their conditions,

It may not be out of place to suggest a few of the salient points worthy of con-
sideration, such as space at mcetings between the cagres, and at the corner of the cage
and side of shaft 2 depth of pit, weight of load, speed of winding, and to avoid revers.
ing guides at pit top and bottom; what effect wates and u‘lx‘;\sx air will have on the
guides, also whether there is any diplacament in the shaft from pressure or otherwise,

When the guides ate out of plumb, of necessary to put them out of plumb for
want of space, and the depth is over 600 yards, rail guides scem to be preferable.
The advantage of this class of guide under any of these conditions appears to be the
grip of the shoc on the head of the mil to keep the cage betwer in the guides, and in
cascs of drawing watcer out of old shafts by cages or water tubs, the mil guide is
superivg to any other class of guide the writer has seen used for this purpose, the water
tuh or cage being best retained in its position while under water, and stpps can be put
on the bottom enids of the guides to prevent them going vver the guide ends.

Itisevident that where wirce rope guides can beused toadvantage, they can be put
in at Jess first cost than cither woud, channel iron, o rail guides 3 but one very neces-
sary condition of their success is that they must be put in quite plumb, thus preventing
vibration, which with the witc rope guides is a very objectionalile featuse ; also propet
precautions should be taken to prevent the possibility of their being ¢ stripped ™ by
the shoc of the cage taking hold of a stray wire. This occasionally is a source of
danger with this type of guide.  So far as the writer can asceriain, their life varics
from two 10 ten yeats or even longer.

The transverse strain on the class of rail guides acts in the direction shown by the
arrow on Fig. 20, Plate 31, and the only resistance to this steain is the sceurity of the
fastenings. .

The same strain on the fastenings docs not take place on cither wood or iron
channel guides, whete they arc fiaed on opposite sides or ends of the cage.

Where the safety catch for cages is uscd, provision in strength of guide and fast-
cnings is necessary 10 provide for any strain that may occur in case the catch comes
into operation.

LURRICATION.

The lubrication of cage guides is a matter that descrves some attention. The
practice differs very much.  In some cases it is not thought necessary, and no lubrica.
tion is used ; in others oil, soft soap and watcer, and watcr aloncare used.  The writer
has used liquid grease similar to tram grease, put into small boxes on top of the cage,

with just a suflicient outlet to allow of the necessary quantity of grease to run on to
the 1ails while the cage is in motion.  These boaes are fitted with hinged lids, so that
when the bow js filled with grease the lid can be closed, amd thus prevent dirt or other
matter mining with it; the application of the lid alone has in some cases made the
difierence of effective greasing.  Before the ld was put on the greasing was very un.
satisfactory, but afterwards it was all that could be desired.  As an illustration of the
necessity of some sort of lubrication being required, it can readily be imagined what
would take place if the guide bars or other working parts of an engine were not fubri-
cated.  Although the illustration may be estreme, it points in the same direction both
in pit eage puides and in engine guide bars,

How Dbest 1o obtain a” goord, safe, and durable pit cage conductor, is worthy of
curetl conswderation.  This, it will appear, is more casily accomplished in shallow
pits with light loads thau in deep pits with heavy luads and'quick winding ; for depth,
weight of load, and speed in winding are all important factors 1o take into considera.
tion on this subject. ~ And as fature mining operations will tend to jncreased depths
amd weights to e raiserl, any addition 10 our limited stock of information and experis
ence an these matters cannot be other than interesting to responsible persons connected
with mining.

It wouhl appear for depths up to 6oa yards, with Joads not exceeding 13 tons,
atwl where ao displacement in the sides of the shaft takes place, by pressure or other-
wise, that wood, channel jron, and wire rope guides can be used to advantage ; but
over that depth, and for loads eaceeding 13 tons, so far as experience indicated at
present, it woukl seem that rail guides are the most suitable, and meet the require-
ments hest,

It may be advanced that channed iron guides have manyadvantages over any other
class of guide, such as more wearing surface, greater strength, and practically they can
be tsed to sy depth, This wiit be admitted by anyone who carefuily considers the
subject,  The disadvantages appear to be, as they are fitted up at present, the narrow
Joint surface and the necesarily swall number of countersunk bolts tixing them at the
Juinta.  But what scems a greater disadvantage as compared with rail guides. under
some conditions is, tor_instance, where displacement takes place in the sides of the
shaft, with the chaanel iton guides at opposite ends orsides of the cage ; and where
this siccurs the guides may be put owt of position, so that the cage will come out of the
guides akogether 3 or the displacement may take the oppmite direction, and thus be
thrust too near together, so that the eage will not pass down the pit, and therefore
stichs in the shafi. “This is not an imaginary case, for such occursences have hap-
pened in the use of chaanel iron guides. But take the same circumstance and cot-
dition where rail goides are used with the chair sleeper. The chair sleeper maintains
and keeps the guides in proper gauge, aml in whatever manner they are thrust out of
Position to a certain extent the cage follows,  Cases are known where the guides have
been displaced as miuch as 14 inches ou of their proper position, and not interfered
with the working of the cage.  Of counse it is desirable and necessary to have them
nut back into position as soon as opportunity affords. It is an advantage where a
system of guides will thus allow of the work 10 e carried on until this can be done.

‘The writer may here be allowed to introduce a quotation from Mr. Herbert .
Hughes' work on coal mining, giving a deseription of a French system; but as there is
no data of the length of time they last, or the depth of piz, weight of load, or speed in
winuding, it is not >0 valuable as it otherwise would have been had this additional ine
formation been given,

Rollers are used on the rail goides, and a system of fixing the guides to a centre
iron girder with * notches or recesses ™ in the flange is adupted, and by a simple pair
of glands with only one bolt used to hold them in position. It is very interesting to
obrerve the different designs used in fising guides, and, in comparing the French
system with the practice adopted in England and Wales, the system described by Mz,
Hughes seems 10 be of a good temporary character, bt only a temparary one.  The
novel application of the double glands with one lalt, to mect the ditliculty of the ails.
bzing apposite each other, to a practical man seems only a1 tempuorary expedient.

** On the Continent the common system of fiving rail guides is that due to M. AL,
Briart, which consists in dividing the shafts by a single series of buntons of H steel’
gitders. . . . They are notched o seccive the fails.  To secure the rails to the
buntons two steel glands are fived, ane on cach side of the rails, which they firmly
i, a bolt passing from one gland 10 the other.  To prevent any chance of movement
a hlock of east iron is placed between the rails, and is furnished with a slight projec-
tion, which lics in a corresponding groove rolled in the flange of the rail. At buntons
where juints occur, two sets of these glands and blocks are fiaed, one above anid one
beow, bt at intesmediate buntons only one set at the top of the girders is used.

** With a view of reducing resistance, rolling has been substituted for sliding -
friction, and at Anzin Colliery, France, the guide shoe s composed of two wheels, one
on cach side of the 1ail guide, revoiving on a pin bolted 1o the side of the cage.”

The duty which cage conductors had 1o perform might now be appropriately
considered.  They were all aware that mineral products were brought to bank at a.
speed aloiost unknown a few years ago s but as this fact has a very important bearing
on the cagre and conductors, the annexed table, giving some of the working pasticu-
lars of a few collierics, may be of interest.  From this table it will be secn that the
greatest maximun speed of the cage in the shaft appears to be atained in the Rose-
bridge Collicry, where it reaches 5,100 feet per minute—i.e., cquivalent 10 a little over
57 miles an hour—~a speed which almost comes up to the fasicst railway trains.

The average speed indicated in the table is given at 47.4 fect per second, or 32
miles per hour, which is gencrally admitied to be 2 safe working speed.  In addition
to these data, the table gives the average time occupicd in landing to bé only 26
scconds, and in one casc as low as § seconds 3 whilst the average number of single
cage up and down journeys is represented by 516 in a double shift of 24 houts, on the
1876 table.  In the 1893 tablc this is increased. It is intercsting to compare the
loads dealt with before and when eage conductors were introduced. At that time S or
6 cwi. of caal in onc corve and the cage with 11 ton were considered very large loads.

At the present time loads of coal of 4 and 3 tons ot mote, and a total foad of from
JO 10 20 tuns, are not unusual, Having incrcased the speed and increased the load,
it niccssarily follows that additional strength of conductor is required to do the extra
work.

Take, for instance, a cage on conductors at rest and without any motion ; it is.
evident they would last in that position until thcir component parfs naturally decayed
by rusting away.

Again, 1ake a cage on conductors and imagine it possiblc to put it into the highest
possible motion (say lightning sr:cd. as far as our limited ideas can grasp such a state
of motion), Under these conditions we would expect, from our ﬁnowlcdgc of the
comploncnt pasts of the cage and conductors, that they would be destroyed and rent
asunder.

Now between these two extreme cases it is desirable that some reliable knowledge
may be obtained from the practical experience of our daily work of what is the highest
safe point of speed compatible with the strength of the matcrials and construction of
collicry cages and conductors.

The following tables of specd indicate what was done in some collierics in the-
years 1876 and 1893 :—
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CoAL WIKDING—TABLR oF CAGE Sreen ¥rRoM NORTIL O ENGLAND CoLtigRy ENGINEERS' TRANSACTIONS, VEAR 1876,

COLLLIERY,

Weight of Cage,

Weight of Load.

Mean
in

S
Sk

Maximum Cage
Speed in Shait,

Depth of Pit.

Time Occupied
in Running.

Time Occupied
in Landiug,

Year 1876,
SilKSWOTth ©oviieteeinentnersnososscnscorssanansnns
Harton oveeiiis ciiiiniiiineieriene veteioeaneons
Boldon 4eueiirineriiinne cotreienecineertnnesannes
Wearmiowth «oiivveieie coiee tieetieneinnnnenscnas
Usworth cove s ciiinie tinieiecccarenncnssoncnes

D R Y F R R R R R R Y PPN

Denaby ..ceovinnen.
Douglas Bank ..ot teiieiiiiiinie ciiiieiinainen.
Rosebridge cooooieiiiiar int tiviiiiiiieniniinnns
Houghton.le-Spring (upcast shaft) ..ovvieniinaniiinna,
Cowdenhill, No. Iooiiieier cevs sivenaceesennannans
Hucknall ...... .

800600000000 000000 000 s8sscess0e

Kiverton Park....cocviverianannnnnn.

vesecstennaee

Cwt.
6o
50
40
42
22

Cwt.
8

110

Feet per Minute,
2,180
1,020
1,689
1,180
1,300
5,691
1,765
2,590
1,278
1,320
1,652

1,624

Feet per Minute,
3,560
2,788
1,706
3,080
3,100
$,100
1,750

“ssease

Feet.
i,620
1,278
1,548
1,770
966
1,351
1,530
2,418
745
666
1,239
1,218

Seconds.
4
75
55
90
435
47
52
56
35
30
435
45

Seconds.
40
30
20

21
25
25
35
30
25
15

Biddickeous ciiiaiiis o tiotinnnreenearanecrannas 9% . 821 1,500 684 50 ..
Ryhope ..ieei eriiieiiianiis vinnanens 27 193 1,080 teenas 1,524 8s 22
Usworth o.iiiiiiirenasotieniioacesacassoceanannes 21 5414 1,306 1,882 1,002 46 50
Year 1893. Cage, ‘T'rams and Coal,
Harris Navigation, South Wales.oooonivne oen., eee 120 152 2,100 4,600 2,100 60 15
Cage Bridles and Rope from the Pulley to Cage at
Pit bottomy veveiiiiinnn... © eieeescceisasan . 128 Cerees N ..
L0 .. . 120 ceeaee . .
Total & ciiiiviiiiiencins vuen . 400 vesess 1 eieen . . .o
TarLe—Coal WiNping, 1893.
5 t o | 3 " g |,
o kY - 2 , 4 E b o ‘:.E 3 “ - ‘g F. - xc % &
] i, S 2 = ='E @2 3] OE . @ o R = H X 2 2L} = 2
o =5 | =¢ o = o Yo | B2l 5.1 S| S| E3 - £ A 154 Oux | = § oy
Naux ov Cotuexy. < $E s 3 = S &g 1 EQ 5% o° o'z | B- £ 2 et ¥ [13] = °.
& o1 35 ) s | 4 s | 35| 22| 28] 8= | g2 S | 2 51 5§ | 25| 8 = | 5%
5 su | sz H e g 0.8 R g% 1 E3 g | 2£ 3 s 25 2 A =Y S v
e R S B ,, Eo LB v [ [ P -2 E) R4 53 M Y 2y ] 137
2 | s8] s2q & Tl Ze | 22| EE 1 sl sl 25| 22| & | fE| S| &2 {222 ¢ |a¢
= “S 1 zg| = 2 S| sz |0z |0E| %2 | rE| & w2 | 28| = zX | =23 b =g
. . . Each
Feet, Years § Varde | peet, | Feer Sece |Inchestinchen | tnche< | Tons, {tachec Inches. | Lh, | Cage. § No. | Tone {Inches.| Feer.
Upcant, Ne. 1.
)
Niaon's Collicry....... 2 2 614 5 . 4l 6 2 1 x§ [12x 43 . .
A > ) Dew 0‘& :\‘l‘.g'.f 9 4/- " , L‘()nl.s 00\.43
12 ; 500
Tredegar. ... PR . . .. .. . . NN . . .
Dowlais...... ve eeens .. . . . . . . . . .
. I 735 14
Harris Navigation. .... 2 (61010; 700 9 j 4600 13 7 6 o 20 |urxg{uuxs| 72 . .
Qcean Collieries, .....] .. .. . . . . . .
Clydach Vale, No. 1...] 13 . .. . 395 . . . . . * .. . .. . .
o No. 2...] 14 430 . . . . 10 . . . .. . .
Cowpen Colliery. .....} .. 2 {Stillin} 220 6 . 6 3 . oxgll . 46 .. 4l ..
usc.
Leowis’ Merthyr........ 30141 .. . 10 . 9% . . 4 2 4 .
Wearmouth Coal Co. ..| .. 20, still 7 14 1 . 13411 %3 R . F] . 2% 6x3 | 13%
in use. i oo Redeet, =
Harton Coal Co. ..... . . .. . .
Avon Colliesy. covaeeee]| .. Still in] 302 9 . . 13 6 .. 12 |13%10j1o0x9 | So . . .
usc. Poseh ploe [Feeh jene
Elswick Coal Co....00] .. . .. . . . . . . . . .
Bebiside Coal Co. ..... 2 Stillin] 200 | .. | . R 6 [tix3 . . . R .
use. Redval
Cadeby Main Colliery..| 16 .. 2 . 750 S . 1S 18 .. 15 | Sxs 63 . . .
oot
Dcnaby Main Colliery..| 14 2 {... .« | a50 ] .. .. 16 16 .. 1 66x 5] .. . . . . .
* " sqr. '
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A Portable Gold Miner.

The want of a machine that will diminish the labor and lessen the cost of mining,
and at the same tine increase the earnings of the miner has long heen felt,  Qur il
lustration this month shows a novel appliance invented by Messts, A, B. Cotin & Co.
t97 Water Stecet, New York.

In the fist place it is portable, and is made with special reference to its durability
and facility of reprir wherever used. It will wash froms three to five tons of pay dint
per day, and one man can operate two machines by hand with ease. By the use of a
small improvised undershot or vvershat wheel of four feet in diameter, one foot wide,
about sixteen buckets, siv or ten machines can be driven with perfect regularity, or
any desired number can be operated by any available power, reckoning one horse
power for every twelve machines, It is claimed that a single machine will accomplish
the work of ten expert miners with the pan, and yickl a greater percentage of gold,
Itis alsoclaimed that the actual labor is one-fourth less than the ordinary miner's labar,
and, furthermore, that no skitled labor is required in operating it. “One impaortant
feature of this machine is that it can be worked without the use of water if necessary,
provided the dist is well dried before being used ; however, it will not work up quite
as much material. Tt will concentrate black sand, rich sulphurets or any precious
grain metal, all of great value to the smner. A rather mportant feature is that the
amalgamating process can be used with the best of results, and that it is as perfect an
amalgamator as any now in use.  The following 15 a table showing what one man can
do with one of these machines as compared with hand labor.  Beginming wath toc.
pay, which is known as poor pay, (meaning 10c. per pan) :—

ONE MAN PER DAY,

TO CENLS PAYereascocartose tesorssasisanrssasssssese $§ 00
P P .1
? b ittt eiteiteis s sessscessanns go
MACHINE PER DAY,
T teeecstssttieitaiaststsentettatstissanssreessess $F0 00
In this esflmate is given the maximum capacity of the hand panning and the

minimum capacity of the machine, thereby snowing what the machine will do in poor
diggings heretofore unavailable eacept by sluicing, with its uncertain results and diffi-
cult management. The machines are provided with tubs and other adequate means
50 as to cconomize the use of water; the tubs when full will work a whole day,
sustaining only a trifling loss.

From figures furnished by the makers we are able to give the cost of a complete
outfit for from onc to five men :—

Onc ** A. B. C.” Portable Gold Miner....ocevvnnee. o $125 00

OneTenle i viies see cveerreniissactsasansescssss 35 00
Three Short Handle Steel Shovels, railroad point. ...... 300
1 Lo"g (13 " 1] 4 1] Ceeeene 3 00

R e

ity
At
T3NS A

Three Prospecting Picks. o veveveeieneiee sreveenns 4 50
One Light Hoc. oo iiitiiiiiiiiis cieiieivennnnnne 50
* Dredging Hoe ooiiiiies ciiieneniiiiienenenens 75
o Miner's Hook. oo, it iiiis ciiireeeaanees 100
¢ Prospecting Tromel ooeoiuiiiie vviviiennnn., 50
S MHNEE'S AXC. it iiiiiiiiee 4 ree eeeeenes 125
* Hammer Head Hatchet ..., covvviiiiien .. . 1 00
“ Perforated Shovel ..ioiiiiviinnie cone cennnn 1 00
COMINErS SIeVe Ll eiiiiie e e e 230
¢ Saw, one File, one Magnet ..ol iiiiea.. 3 00

Total Outfite. e eeevininnnnnns 518200

The Colliery Fireman: His Training, Treatment, Position and Duties.®

By Mg. Grorce Enck, Altham CoMicrics, Accrington.

In choosing a sabiject for a paper to read before such a socicty as this there are at
least two important points to be decided, viz., its importance to collicry managers, and
one’s own authority 1o speak upon the point.  But in taking the present one, it is re-
peating an aviom to <ay that it is one of extreme interest and importance to every
colliery manager, and 1 can fairly claim that it is a matter in which I have taken a
deep interest for many years, and about which T have learned a little from cxperience.
In the working of a collicry, then, the fireman is a very important factor indeed.
LCpon ““the manner of man he is, depends the consduct of most things in the mines
underground.”  His training, then, is a matter of vital importance, and indeed it is
not 100 much to say that he ought 1o be in some measure **to the manner born,” at
any rate he should begin to work in the mine at the earliest age at which it is deemed
cexpedient for a boy to enter a mine at all, having first reccived such an education as
will enalile him to perform any ordinary calculation, and to pick up at evening classes
and private study, the principle of all the appliance he comes across in following the
wark of a miner lad, he should be put to every kind of work in the course of his youth-
ful years, both in connection with (xalalling and coaling, by which two terms 1 mean
to include all the work donc in a minc undeeground. e ought to be taught carly the
value of obscrvation in dealing with roof (especially timber drawing and its cfects
upon adjacent places) ; ventilation, whether brauticing, sheets, doors, stoppings, re-
gulatars, crorsings, or what; arching and the sccuring of rods, roof, and sides
generally, hauling, jigging, hooking, and ail matters pertaining to the expeditious out.
put of mineeals.  He should be made an expert in understanding other men and boys,
their various gricvances (real or imagined), and one matter of vital importance is that
he should be alile, in due and reasonable time, to perform any part himself ; so that,
in the years to come, ** None may rise up and make him afraid.”

. * Paper read before the National Association of Colliery Managers, Lancashire Branch, June
1894
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When a man has had a course of training in the mine like this etending over a
term of, say, pine or ten years, and has acquainted himself with the clementary portion
of the principles involved'in what goes on around him, he will not be the sort. of man
{as a rule) who will lie down and request someone 10 jump on him, and he will cer-
tainly nat eapect or tolerate such a thing being done without his special request. The
fact is he will know that, given the opportanity, he is a more useful man than the
average miner, be he coaler, dataller, ripper, stnker, or what else he may, and there.
fore entitled o greater consideration and remuneration. [ recall the story of a hooker.
on, who claimed more money and anthosity from his nanager beeause he said the
men abused i a good deal,  * Well,” said the manager, ** 1 cannot afford even s,
per week in wages, but T will give you 55 per week in anthority.”  The law gives the
tireman certain >l:\u|lorf' powers which are presumably sutlicient 1o enable him 1o carry
out his dutics as detined by the special rules, and 1 helieve it s only proper that these
privileges, so far as they really are such, should be maintained in their pristine force,
and that the pay should be such as to place him above a workman, especially in regard
to the exigencies of trade, sickness, or accident.  So much for the qualitications of a
man who ts to become a fireman, but then he is only in the position of the man who
got warried 5 after the ceremony the minister comphmented hinm, saying, * Well, you
are at the end of all your troubles now, at any rate.”  Seeing the parson some time
:‘\ﬁcr. the wan sugzgzested that he had more toubles since his wedding than ever before,
*Of course,™ was the reply, *‘there are two ends 1o everything, I meant the
hrst one,

. Thusitis with the young fireman 3 he inds that many of those whom he had pre-
viously counted friendly, give him the cold shoulder, sugpest that he is about the most
unlgkcl.\‘. nnfn.lr, injudicious person ever tried as a fireman : or mayhe they confine
their observations to questioning the means by which he attained to that position 3 bat
whatever line they take, it will mean that he will have considerable discomfont for a
time, even under the most favourable circumstances, and will need all the help and
comfort that hus fellaw firemen and superior officials can give him, ac well aca strong
determination to succeed on his own part, and a firm conviction in his mind that
** Blest are they who to the end endure.”  1e should (from first becoming =~ fireman)
not have anything to do with a workman’ union, Isay nothing of a fireman’s union,
so that he can deal fairly as between man and man, when it is bewteen the miner and
the owner. It i quite neeessary that he be a man of temperate and regular habits, ag
sobricty, attention, and order are as essential, if not mare so, to direct the work of a
nmine as any other business, and this will save him frorm much discomfort, as most un-
called-for controversies are carried 10 their acute stages under the influence of “Old
John Barleycorn,™  He should (generally speaking) seek his pleasure in the company
of men other than miners, especially avoiding such as are under his personal super-
vision. . So ach for his training and treatment up to assuming the position of a fire-
man.  AUtirst he will be apt to think that his power and authority are too limited to
¢itble him o adequately perform his multifarious duties, and will have to leam the
hand lesson that, like any ordinary implement, this authority is only cqual to its work
gn‘slulful hands, and he will be like a miner 1 knew, who apprenticed his lad 10 a
joincer, and, at Ih?. end of the second year, said to his son, “Well, lad, what hast tha’
learned to mak® 2™ < \Why ™ replied the lad, 1 can make a wedge an inch long.”
Qur l'nungl hasly replied, ““ Any fool can do that.  Reach me axe and saw,” whic
the lad did.  The old man cut an inch from the end of a narrow board with his saw
and began (o taper it with hisaxe.  After doing a bit at this he missed the inch of
waood and hit his thumb, upon which he desisted.  The lad then sharpened the end of
a board wedgewise and cut an inch ofd it witly the saw, as a joiner should,

. However, ong fireman should be made to anderstand from the fiest that in all right
things, and in such only, he will be backed up by his superiors.  He should be treated
with sufiicient confidence to know what are the ideal conditions aimed at in the con-
duct of the district under his care ; because we know there is a little divergence be.
tween the actual and ideal build and system of a colliery, and the intelligent fireman
should have a vision in his mind of the complete pictre. In any case of radical
cll:\n!.;c in the programme the opinion of a fireman should he one of the earliest things
obtained (whether it be it the method of timbering, working, or ventilation), and if
he has, or is supposed to have, or believes himself to have any abjection to it, some
care should be taken 10 afiord him reason to change or wodify the <ame, so that when he
has 1o supervise the result he can pat his heart into it, and intelligently tead the men
therein,  His ordinary duties, as defined by special rule and as generally known to us,
are as follows s Charge of his mine or district, safety examinations, danger signals,
reports, visiting wen and withdrawal during danger, sending men out on rule violation,
propricty of ait-doors, and other air appliances, lamps (frequent examination of), sap-
ply of timber, and its use when requisite, and generally en!lorcing the reles,  And as
tcgards: these well-defined and printed duties, I content myself with saying that they
are delicate, onerous, responsible, omnipresent ones, and for their due fullilment re-
quire men of strong calibre and strict conscientious endeavour and integrity.

But there are other duties pertaining to an unwiitten law, <uch as deating with
the payment of the men and boys under their supervision, and of this duty I desire to
say that, avoiding fear on the one hand and rashness on the other, a fireman should
seck to fairly balance the value of any service rendered by those under him, and ever
sf:ck “ Tq duv unto others as he would that they should do to him,” were their rela.
tive positions reversed.  1f any hindrance or inconvenience arises to his workmen, he
should (whether there be any rule in the matter or not) o his best to set the matter
zight, 5o far as his influence will carry him.  And as regards his sefvices to his em-

dloyers, he should he willing 10 try to serve their best interests in every way so far as

us conscience will allow him_(one must bear in mind that an unscrupitlous man may
ask morze than an honest service can yicld). There is a story current that'the Messrs.
Rathschilds wanted to send a man abroad on a very important mission, and they
called bgforc them one of their senior clerks, and asked him how he would like to go
abroad in their service, he inquired pasticularly as 1o the semuneration, and asked
i it was niot possible for him 10 have time to consider, &ec. They called the next
man, and he was willing to go, but when asked how soon he could be ready, he said
he thought in two or three weeks.  Upon his retirement they intcrviewed a third, who
at once intimated his willingness to go anywhere in their service, and when asked how
soon he could be ready, he replied, *“I am ready now,” and he went, and where no
principle is involved I'commend his example to a fireman. At the same time, I must
say that one of the most exasperating of firemen is the one who, like a looking-glass,
setlects one’s own opinions, and never, never has one of his own.

It 313' large body of gas by accident accumulates the firemen are the
men to deal with it, of course under the supeevision of their superior
officers, I think the firemen in a pit should occasionally change districts, so that each
man isacquainted with the whole pit. So far as is reasonably practicable a fireman
should not be the supervisor of his own relations by blood or marriage, as man *‘can-
not serve God and Mammon,” and so, whilst it may be impracticable to sccure men
who have no relatives as firemen, there should be 2 gulf fixed to divide the little family
parties which are so apt to form.
preventing waste, and this can only be done by a continuous active striving—waste of
Aimber, nails, plates, rails, brattice, tools, or coals, by having left in (what a collier calls)
-a screen, which is variable from a foot thick to half a dozen yards. In observing what
.£oces on under a fireman, careless in these matters, one is reminded of two lines in the
“‘Ancient Mariner,” with the variation :—

- One of the unwritten duties of 2 fireman 'i§ that’ of

.
*“ Timber, timber, everywhere,
And not a prop to set.’

A very important habit in a fireman is the one of method or order, because a man
who is bimself unsystematic cannot keep cither men or work in any sort of regular
order. A retentive memory is well worth caltivating by a fireman,  We have lost one
very argent necessity jor a fireman being a keen gas detector since the candle went out
of general use, and 1 regret 1o be able to say that T am afeaid there are still firemen
whao **look for what they don’t want to find.” If a fireman is to examine the effects
of the ventilation he must be provided with a good, I would say the best known, lainp
for detecting gax, and he must hunt for the slightest indication of it with the pertinacity
of a sleuth hound, and not have in his mind the idea that if they have 1o miss firing
the shots it will be a serions matter.  His idea ought to be, and he should be drilled
and redrilled in it from time to time, that if there is gas to be found he will tind it,
leaving the economic results to people who are more affected by them,  The examina-
tion of roof and sides and the timbering in his district ought to be a labor of love to
him, and lie should never tire or weary of taking pains in these matters,  When tim-
bering or packing is done within his direction he ought (from the heginning) to form
the unalterable resolve never to have poor or slipshod work or material put ins fae
better no timbering than poor or mistaken, as he will replise if he bears in mind that
more delays to traflic oceur and more limbs and lives are lost from such causes than
any other in our coal mines.  An important thing for a fireman to observe is the effect
changes in the atmospheric conditions (such as pressure and temperature) have upon
the roof, floor and sides of the particular mine he has charge of. | know many roofs
which are very liable to fall upon a rise of the baronieter, especially in pillaring, and
abo when tlie weather changes from hot in the day to cold atnight; thus favonmg the
deposition of maistize from the hot air upon the roof and sides of the roads, particu-
larly the intakes.  The tricks and manners of the roof, Hoor, coal and packs under his
charge should be his constant care, such as, for instance, where dues the gas come
frony- =coal, touf of Bowr ~aud waen? s it regular constant yicli, or is it erratic,
following weighting and heaving, forming outhursts, &c¢.? What \hape of the face (in
auy method of work), is most favorable.~tirst, to safety and the workmien 3 second, to
the owner and round coal?  Are they identical or not, and if not, why <o, &c.2 Al
these are problems which he will find worthy of his consideration, and with which he
can protitably concern himself.

One thing which I personally. do not care to have to deal with in a fireman is
eatra density ¢ he should be alert and active, mentally as well as physically,  To one
inclined to be waited an and earried about, T would commend the study of a pathetic
linde incident in the history of a stout colliery manager of the last generation,  One
Saturday he got a drawer to take him intoa district of his pit (when it was nearly
giving over time).  The young man rather growled about it, but our friend sauced him
well, and so he ran him where he was requested. And then, while taking him along
a low length of road, the drawer swayed the tub off the road, and okl the manager
to get out as best he could—he himself was going home.  On Sunday moraing the
manager’s friends became uneasy, and a search was made 3 he was foun i in the b

«where his quondam fricnd had left him. A good quality for a fireman to cultivate isa
thoroughly sound judgment, nut to decide about a matter upon the first plasible tale
he comes across, but to learn every possible detail concerning it from all the available
evidence, and judge acconlingly, and in order to become so he must learn *¢ that great
events from little issues spring,” or, in other words, that there is no detail of his work
0o 1wignificant for his attention, and that it is only by keen attention to the small
items that the apparently large ones come out correct.

One of the most difficult duties, and quite as important as difficult, is for a fireman
to maintain the necessary discipline amongst those under his charge, and on that head
I can only say that whenever he has got 2 fool to deal with he must himself be ex-
tremely wise and circumspect and in every case walk in the line of strict law and
cquity.  1lis troubles will not often come from competent, sensible men. At the same
time, malice is 2 luxury never 10 be indulged in by him; he should rather adopt the
attitude (towards an unruly member), of a wrestler who carefully watches every move
of his opponent, and applies just the requisite pressure in the weakest place, in order
to prevent his own overthrow. It eannot be too strongly impressed upon him that it
is his duty (except in special cases and at certain set times), 10 see that other men do
the actual work, and not to demnnstrate to the admiring eyes of all his datallers, &ec.,
that he can do the work of two with three watching hin. ~ Mr. Hyslop, in his splen-
did work on * Colliery Monagement,” speaks of someone he knew who was a “ do.
all-the-work-himself " sort of a man, but he naively concludes, ** [is friends lament
his carly death, and his employer had early to replace him.” I am reminded of a
story of au overman, who said to oac of his men, * Why, man, it takes me half >f my
time to watch thee alone.™  “*Aye man,” replied the workinan, ““it takes me all my
time to watch you,” and a fireman should ohserve the principle embodied here. It
may paossibly be saidd—Why, you ask for the qualities of 2 manager in a fireman 3 and
Lshoul(l remutd the author of the sentiment that a Mr. Burns, from over the Border,

as said :—

*“The rank i< but the guinea <tamp,
‘The nan's the gow'd for a' that.”™

And T would further say that from the ranks of a host of such ideal firemen should
come the men who in afier years are to receive the guinea stamp of colliery manager’s
cerliticates, both first and secund class.  Because, firstly, they are most fit and quali-
fied 3 secondly, they are most deserving s and thirdly, no other class of men can be
really as fit and as deserving as these should be.  And as an imiportant argusment in
favor of this special and particular training of our subordinate colliery ofticials 1 would
like to point out that, if all the firemen in all the pits in this kingdom had this trained
intelligence constantly directed upon the daily problems of our mines, the result would
be that every detail, every mechanical contrivance used therein, would be continually
improved and developed, and the results could hardly be realized by anyone. Collier-
ies would become what even the most optimistic dreamer has never seen in his wildest
dream—in fact, * what it has never entered into the heart of man to conceive.”

There are many things done, and suffered to be done, in our mines now which
are barely fit «o¢ men and hoys to do. Anyone who has had a fair trial at bolt and
chain drawirg;, ventilator turning, pushing coals by hand down a.too flat scuttle, turn-
ing at a cral weck in wuek out, stiff slant waggoning, hooking at a wet pit bottom, or
any such lofty, soul-inspiring pursuit, to earn his daily bread, will be able to appteci-
ate my meaning when I say that some work is not of itself elevating. There is also
the class of useless lahor,. such as blowing floor to make roads in seams where the raof
requires artificial support almost every yard, straight cutting where every practical man
must feel the long\n‘l would be more fit, jigging coals down hill to haul them up
again, drifting at random after coals where faults intervene, where following the
natwral signs would give proper tesults, ete.  Such soul-destroying, debasing, and use-
less work would be speedily reduced to a minimum if it came under the observation of
the ideal fireman I have sketched, because he would be like the Oldham man who
went to gaol and was put on the treadmill, S:\‘ys he’to the turnkey, * Ow'd mon,
have they allus turn't this wi’ their feet?”  * Yes,” was the reply.  *¢ By gum, but if
they had it i’ Owdam they’d have a little engine to it i’ quick sticks.” It is possible
for an argument to be advanced that it would be indiscreet for a manager to continue
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IMPROVED COAL HANDLING MACHINERY.

The McMyler Coal Car Dumping Machine Tilted to Hatch.
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ally make men qualified 10 take his place, bt Tam afraid it wonld be a weak prop
indeed to sustain a collsery manager if he conld only doat by having a body of income
petent subordinates.  And indeed he would be much more likely to fare reasonably
well by haviog a thoroughly competent set of iremen whe owed all they knew 10 his
Kindress.  He would be taking the line of the farmer's Loy who was left to mind the
house and the children whilst his master and mustrees went off for the day.  The
master cantioned him 1o be quite sure and keep the children away from the fire,
When the couple left hume they had a fair length of a straight road to go, and, look.
ingr back just before the turn, they were horrificd to see flames coming up thur house
chimney: returning, they found a preat fire piled up o the grate, **Why s this 2
inquired the farmer,  * Well," rephed the lad, ** yo : wanted the elildren kept away
from the fire, and nune ‘emdare o near that one, ™

There are, [ licheve, one or two things which the law might he made more debin-
ite about i favor of the breman s for mstance, it he gives an order to 2 man albout
his work or place the workman ought to take 2lt the respansinhity fur non-obwadience,
The law vught to define what percentage of gas, and liow determmed, should e con-
sidered to prohsbst workiny or pasang an, and more particalardy detine the teme
after his vsit for which he can evpect to be called upon 1o answer.  And lastly, the
duty of a manager to lus breman @and the under manager i his place and degree) s
tu treat them and so to aa betore them that they-may look ap te b all matters as
a true gentleman and competent adviser. You cantet ook up from the sumont of
Snowdun and Menai Brudge, and a tireman cannot look up to a man who s not n all
essentials his superior.  So a manager should see w that pant, and, having selected
and secured a stalf of gomd tiremen, he should * lind them o fis conl with hoops of
stecd,” soahat atall ties, but especally when the e comes, as 1t very well may,
that his place, fortune and repatation depemt an therr tene estimate of ., be may
find that he has aot *“ uilt lus house upon the samds,”~ st upon the roch of genmine
sterling human tature wiaer s best and truest aspecis,

Improved Coal Handling Machinery.

Last month we gave our readers particulars of the extensive improvements in coal
handling appliances at present under construction for the Dominion Coal Co. Lid., and
as the question of rapid loading and discharging of coal ¢irgnes with a minimwm
amount of breakage is of prime importance 1o our coal masters, we have pleasure in
publiching a féw notes respecting a new plant recently put on the market Ly the Me.
Myler Car Dumping Machine Co., Cleveland, Ohio. ~ Neat to the traflic in iron ore
brtween the mining regions of Lake Superior and the fimace districts of inois, Ohio
and Pennsy lvania, the movement of bituminous coal from Lake Erie ports to the
Northwest is the most impontant item of Lake commerce.  For several years past
shipments of coal from Pittsburg, Hocking Valley and Weat Virginia districts have
averaged about 3,000,000 tons each season. This coal is of a high prade, suitable for
fuel and steam pirposes and for the manufactuze of gas cohe, and shippers have tried
“various methods of Toading it into vessels without damage from breakage.

As far hack as twenty years ago attempts were made 1o handle coal on the Lahes
by means of chutes, and on’the Cleveland docks, of what is now the Big Fourth rail-
way, as much as $65,000 was expended on a single plant that had to be entirely aban.
doned soon afterward, on account of damage 10 1he coal in handling it.  With the
advent of big steel steamers and wooden hoats of largely increased capacity, rotary
derricks, handling, first, buckets of ordinary size, and later on huckets of five tons
-eapacity, were introduced imto the trade, but even with these the largest vessels were
delayed two 10 four days in Joading and with cight to ten men shovelling into buckets
from a car three feet deep, and no* aking probably more than 20 Ibs. 1o shovelfull,
there was still the disadvantage of separation in the conl and consequent breakage,
The effort, therefore, has been te eure dispateh for vessels approaching that obtained
in the ore trade, where ships of 3, 00 10 3,500 tons are loaded in a few hours, and at
the same time avoid loss in the commercial value of the coal by overcoming as far as
possible the breakage referred 10, A machine that, in the apinion of coal shippers
generally, meets these requirements, is illustrated herewith,  From an engineering
standpoint it is a very novel affair, but it has been given suflicient trial in actual service
at Ashtabula, O., to demonstrate its entire practicability and 10 warrant the statement
that it will within another season revolutionize the husiness of handling coal on the
lakes.  Patents on the machine are controlled by the McMyler Car Dumping Machine
Company, a new corporatinn, and the first of them was binlt 1y the McMyier Manu-
facturing Conrpany for Pickands, Mather & Co., who are the Cleveland :cl»rcscnlali\'cs
of the Minnesota’ Iron Company, and who comiduct a larger business in iron ore, pig
iron and coal than any of the several Cleveland firms that are engaged extensively in
these associated industries.  Instead of the old system of derrichs and Luckets, the
machine takes up a luaded car of about 23 tons capacity and dumps its cuntents into
the hold of a vessel in a manner that avuids practically any fall of the coal, as the car
is loaded to the mouth uf the hatch, and the entire Toad allowed 10 slide out in a con-
centrated mass throngh an ingenivusly arranged chute.  Of course a car of 50 tuns
capacity could be handled in the sanie way and the efficiency of the machine thereby
greatly increased.  Several records as high as fifteen cars of twenty -thres tons each,
345 tons, unloaded in one hour, Lave been wade with the apparatus, and steamers
ranging in capacity from 2,000 10 3,100 tons have been loaded in eight to twelve hours,
“The machine is entirely self-contained and portable, having the rotable features of a
revolving derrick, with the addition of the girder or bridge, by means of which the
entire car of coal instead of a loaded buchet is taken up and discharged.  All trestle
work is avoided, and there is nothing complicated or expensive about the apparatus,
Aside from the machine itself the only eapense is that connected with the arrange-
ment of the sutface railway tracks. .

Viewing the machine from a mechanical stanépoint, its elements may be describ-
<d as a bridge of two place girders turning on trunnions near the river or duck end of
the bridge.  These trunnions are carried on a framework of the house, which is in
tum carried on about 100 12-inch wheels arranged in a circle after the manner of a
draw bridge. The circular track on which thesc wheels move is supported through
heavy plate girder framework by 16 large car wheels moving on four tracks, the outer
ones of which are 24 feet apart, Back of the machine and its docks are six double
lines of railway tracks, which are for loaded and unloading cars, and which are spaced
about the same as the hatches of vessels and perpendicular to the line of the dock.
The power is furnished by a pair of suitable engines which control the hydraulic power
and all operating parts are controlled by friction clutches, requiring but one operator
to handle the entire machine and only four men in all engaged in connection with the
plant.  The other three are a fireman, a man employed on the bridge and a man to
attach the cable to the drawhead of the car. .

“An hydraulic ram of 183 inches in diameter, mounted on trunnions, tilts the
bridge, which is so balanced that it rights itself, the ram forming an efiéctive brake
forit. From an accumulator having at one end an hydraulic piston and at the other a
-steam piston ten times the area of the hydraulic piston, is taken the pressure to operate
the clutches for pumping, hoisting and driving, laterally, and aleo the brake controlling
4he winding drum that pulls the car up the incline. .

In operation, the veseels béing placed so that the hatches are opposite the tracks,
or nearly <o, the wachine is moved (o the hatch which it is desired to load into, the
stee] ealle, size 124 inches, is hooled into the deawhead of the car and the car Ipullcd
1o the upper or shorter end of the bridge, which is so constructed as to form a
bumper, against which the end of the car rests when tilted.  The end bay being wn}n-
drawn auton-atically through the tilting operation, the coal flows out through a dis-
charging chute, and is concentrated in a telescopic trouch or spout, which at the first
flow of the caal may be lowered 1o within a few feet of the bottom of the vessel, when
the work of leading begins atany of the several hatches, or to the suzface of the coal
aelf after the bottom of the vessel is covered,  1n double decked vessels this chute
way be lowered 1o the bottom deck combins,  After the load is discharged the bridge
i~ tlted back, the cable on the end board detached, the car allowed to run down and
oft the incline on to the track provided for *empties,” a loaded car again taken up,
amd so the vperation continues, the machine mosing from one set of tracks to another
and from one hatch to another as may be required by supplies of loaded cars, or in
prenmitting of trimming of cargo.  Through this latter operation a great saving in time
Is gained, as oceasion for shifling a vessel while the worh of Tuading goes on s very
rare. . Not only ¢.n the machine e moved laterally in cither direction with a caron
the bridge or “platform, but it may be swung at the same time to avoid spars or any
other obstreetions un the vessel.  One of the Lest features of the machine is its adapt-
Ahiliy to the kind of railway car in general use in the Lituniinous coal trade.  The
ondy change required is 1t of fiting sliding end boards in the cars at a tritling cost.
Immediately upon preparations being made fur the erection of this first machine at
\shtabuta, the management of the Lake Shore X Pittshurg and Lake Erie railways,
the two coal lines running into that port, had 1,000 cars titted with sliding ¢nd boards,
and wark has been started on 1,000 more of the same kind.

The capacity of the urface track plant shown on the large engraving, and from
which cars are moved on 1o the platforns of the machine by a lucomotive constamly in
attendance, is 140 cars, or about 3,300 tons,  Of counse the number of sets of surface
tracks for loaded and unloaded cars depends entirely upon the number of cars it is
desired the plant shall handle, and as the entice transferring apparatus is arranged to
move along a dock line it can therefore be made to accommodate any desired number
of tracks and length of dock.

Note re Prospectors™ Classes.

vea

By W, TLasutaon Merrir, F.G.S. Assoe, R.S.M.

In a young country, whose mineral resources bave not even been well prospected
for, such as the Province of Ontario, and a great portion of the Donumon of Canada,
the first steps to be taken looking toward mineral development, naturally, is to find
the mineral, and then to persuade local capatal to develop the same.  If this is correct,
it is advisable, in a new country, to cducate men to look for nunerals, and the general
public to take an intelligent interest in their development.  The first country which
has adopted this policy, so far as the writer is aware, is the Colony of New Zealand,
where excellent results are stated to have accompanied prospectors’ classes. Following
the example given by New Zealand, the Kingston School of Mining recently inaugur-
ated a so-called ** Prospectors’ Class " in the gold mining district of Marmora, in the
Province of Ontario. As this is the first instance of such a class in Canada, it is
thought that a few notes on the same may be of interest.

Marmora is a small village, in the vicinity of which gold quartz mining operations
have heen from time to time carried on for many years.  The class consisted of some
20 pupils ranging from the ages of say 70 to 17.” Tt was composed of present and past
mine foremen, prospectors, hotel keepers, merchants and other investors in mining
claims, thereby leading to an increased and more intelligent interest on the part of
business men in mining development, as well as by those who are actual workers.

The idea of the course was more to give those atending it a start, or basis from
which to start. in the ditection of personal mineral investigation, or an idea of what
books and outhit 10 obtain to assist them.

Enongh Chemistry was given to enable the student 1o understand what a mineral
is, and to grasp the distinction between an acud and basic mineral, and aumerous ex-
periments were made to allastrate,  Enough Mineralogy was given to enable the
student to use a meneratogical text book, and to enable him to disunguish the common
ores and the minerals enter:ng into the composition of the ordinary rocks.  Specimens
lustrated this part of the sulnect, and rough ficld tests were made upon the same.
Sufficient Geology (accompanied by typical racks) was given 1o enable the student to
form a general dea of the formauon of the ordinary rock famihies, and 10 connection
with ore depusits, the typeal classes and their mode of occusrence was touched on,
Finally, prospecting and the rudiments of mining operations concluded the course.

In practical work, assaying of gold and silver was given, and a course i Llow-
piping, which embiraced the testing of the common minerals and cupellation ; also
panning and short trips to geological sections and local mines.  The course occupied
only two weeks, and the students were working for three hours in the morning and
two hours in the afternoon of cach day.

This pecliminary Prospectors” Class was conducted by the writer, and it hadasa
result the formation of a local club o carry on geological and mineralogical work, and
the collection and preservation of minerals and geological specimens, thereby proving
in a substa .tial manner the sustained interest of the class.

An Ambulance for Use in Mines. —The difficulty of carrying iujured men in
mines through narrow and uneven passages has often been recognized. "An apparatus
inveated by Dr. Paul Troisfontaines, is described Ly the Semaine Industrielle, of
Brusscls, and seems to be simple and convenient, as well as cheap. It consists of a
sort of hurdle or litter, made of hoops about 8 mum. in diameter, placed parallel and
joined by a fabric of cord or mat, somewhat like a hammock, thus giving when ve-
quired, tigidity in one direction and flexibility in the other. The injured man is laid
in the litter with his legs extended and his arms at the side of his body ; the upper
part of the litter is then folded over and secured by three of four straps. The man
then forms a package and can;be cpsried without the slipping and jolting of an ordi-
nary litter, no matter how narfow or rough the workings may be. ~In case of fracture
there is believed to be less danger in canyingi a man in this way, holding him immov-
able, than in attempting to keep the broken limth in place by sough splints or bandages
extemporized on the spot.  These litters can be easily stored in a-small space, and
their cost, in Belgium, is 3 fr., or ahout 58c. only.
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Photography in Mines,*

By Hewserr W. Hucues.

In a recent contributiont on the same subject the writer dealt with the difticullies
met with in photographing mining operations, and the methods he had found success-
ful in uvercoming them ; but as the members he was addressing were familiar with the
apparatus employed and the manner of using ity no reasons were then supplied, either
for the preference given to certain forms of lenses, etc., or for the manner 1n which the
operations were conducted,  Photographs of places jnaccessible to the general pullic
are usually interesting, and mining pictures do not seem to be an exception, if the
writer may judge from the numerous letters he has received on the subject. Many
wining engineers have expressed a wish for further particulars in language less techni.
cal than that used in the paper already alluded 1o, in order that they may take up
similar work in their own collieries, The field is a very large one, and it is to be hoped
that members may be induced by this paper to enter into the work, because the results
are valuable, both from a scientific and educational standpoint, and indicate clearly
how many operations are performed far better than an ordinary drawing.

The writer took up the work to obtain views showing how the ten-yard coal was
wothed, as he found that there was considerable difficulty in doing so with diagrams.
To fuether instance the salue of such photo traphs, he may say that one view olitained
by Mr. J. C, Burrow showed the heavy timbering in the 412 fathoms level at Dol-
coath. “This place was subsequently lfic scene of a terrible disaster in whick seven
wen, including the foreman timberman, lost their lives owing to the collapse of the
timberings as it was being strengthened, while an cightk: man was rescued unhurt after
37 hours’ entombizent beneath the fallen debris,

The subject is particularly appropriate at the present time, because our President,
Mr. Arthur Sopwith, was the first to obtain a complete series of views showing the
various operations from the bottom of the shaft to the working place.  These were
taken in 1881 and 1882, but previously Mr. W. E. Debenham, in 1864 or 18635, had
obtained several photographs in the Botallack metal mine in Cornwall. In 1884
Messrs. G M. Bretz and F. P. Dewey,$ photographed several {)laccs in the antheacite
collicries of I'ennsylvania ; while in 1891, a series of views by Mr. H. Borner,§ illus.
trating the methods of working the Freiberg metal mines” were published in Look
form  The latter are probably the best series from a photographic standpoint that
have been obtained, and many of the views, such as (17) ** Fixing iron settings in the
Hohebirke lude,” and (18) ** Setting contracts at the forebreast in the Seligrost lode,”
are also eacellent from their technical accuracy.  Several, however, have been com-

sletely spoilt by the endeavours of the photographer to produce a good picture, two

t)cing especially mentioned, viz., (3), Inset at the twelfth level in the Abraham
shaft,” where a miner is depicted breaking a large Jump of loose rock placed at the
edge of the shaft, and (35) ** Sending down timber from an intermediate landing in the
Abraham shaft,” showing a man engaged in sawing a picce of timber, one end of
which projects over the shaft.

With the exception of several isolated attempts, nothing seems to have been done
in this country since Mr. Sopwith's eaperiments until about cighteen months ago,
when Mr. Burrow and the writer took up the subject and endeavared to obtain a com-
plete series of views showing the methods of mining where che excavations are larger
than usual. A selection of the former’s results have just been published in beok
form.  For mining work it is necessary that the operator sizould cither be an engineer
or have an engincer associated with him, and in this respect Mr. Burrow was happily
situated, as he was assisted by Mr. William Thomas.  Mr, Busrow and the writer
have been in communicativn with each other, and both finally used similar apparatus
and materials, the only difierence being in the appliances used for illuminating pur-
posts.  The writer has much pleasure in admitting his indebtedness to Mr. Sopwath
for many useful hints and advice which assisted him in overcoming several difticulties.

Cameras— For many obvious reasons it is necessary, for underground work, that
a camera should be of the lightest and most compact form as it often has to be erected
in awkward and contined situations,  The writer's first experiments were made with
the club camera of Underwood & Co., half plate sirze (6% inches by 43, inches),
which is of the light tourist pattern possessing the several movements common to
that class of camera; its construction is, hawever. not rigid ¢nough to stand the rough
usage to which it is subjected underground.  Several other desipns were inspected,
and for many reasons the whole plate Acme camera of Watson & Sons, giving a view
81 inches by 6% inches was preferred.

Like many cameras, the Acme, when closed, has a thichness regulated by the
combined substance of base board, bellows-front, and focus glass, for the front fulds
into the base and the bellows occupy the space between it and the focussing screen,
but unlike the majority of cameras, all the operations of erecting in this one are re-
leased and locked by spring catches.  When setting up, the spring on the top of the
body is first moved aside and the body revolved on its hinges, when the struts run
down in the grooves in the side until they fall into a_niche near the bottom ; at this

»oint the clamping nuts are tightened and the body is held at right angles to the base.

he front is then hfted up, and two projecting pins at the foot are slipped into grooves
in the front of the base, and are held there by spring catches which rise automatically
and sccurcthem.  The locking of the front is an excecdingly ingenious and convenient
arrangement, for while it firmly holds the bottom portion and allows of the front
swinging in a vertical plane 1o any practical amount, yet by inclining the front back-
ward to an angle of 45 degs., it draws loosely from its fittings and is ready for
Qosing.

'Ij‘hhc bellows are taper, but not square in section, being decper than they are wide,

thus allowing the rising front to be used with freedom when wide angle lenses are em-

ployed.  The ordinary clamping screw for the rising front is dispensed with, the fixing
})cing obiained by means of a rack and spring ratchet on the side. The back of the
camtera is made with the usual reversing framc so that horizontal or vertical pictures
may be taken, but it is held in each position by a spring, and is also kept in proper
vegister by another spring.

" The dark slides which carry the plates for exposure are fitted with special stops
and springs to the shutters ; the former dispense with the projecting screws ordinarily
employed and leave the sli_dcs clear for .lhc rece; li(_)n of carriers for smaller sized plates
(if required), while the springs automaticall » hold in the shutter when closed after ex-
posure.  In addition, the dark slide itself is held by a spring catch as soon as it is

hushed into the proper position for eaposure, and cannot he withdrawn until the catch
1s pressed hack, thus preventing any possibility of the slide moving by accident and
spoiling the plate.  The numerous spring catches alluded to are valuable on the sur-
face, Lut are still more so underground, where the various movements have to he gone

* Transactions Federated Institute of Mining Engincers,

1+ Photography in Coal Mines.” Jowrnal of the Photographic Sucicty of Great Britain,
vol. wiii,, page 93 o .

¢ Trans, American Inst. of Min, Eng., vol. xvi., page 307.

§ Ner Bergmann in seinem Berufe, Freiberg, 1891,

! Mongst Mines and Miners, Loudon, 1893,

through in semi-darkness, It is a source of considerable satisfaction to know that the:
different parts are in their proper position when a click is heard.

‘The usual double motion is supplied for focussing and for the application of wide-
angle lenses, as the front can be extended by rack work and the back moved up to the
front. In order that the back may be set parallel with the front after it has been
moved, macks are cut across the two grooves in which the back slides. The base of”
the camera may either be panelled, with a screw socket in the centre to be fitted to a
separate tripod and held by a T-screw, or preferably may have a turntable.  Although
the latter is generally made of brass, yet it is of light construction, and as the base is
cut away for a diameter of 634 inches, the metal introduced weighs htile heavier than
the wood removed. When aluminium is used in the coustruction the reduction in
weight is considerable.  For many reasons the turntable i he base is to be preferred
in the first place it saves one extra part (the tripod head), cannot be left bel ind, and
reduces the time required for erecting, while when the latter is done the camera 1s-
sure to be rigidly attached to the tripod,

A tipod stand with the lengths of the legs adjustable is convenient on the sur-
face, and Is necessary underground, as the camera has often to be erected in confined
situations and on very uneven ground. The threefold stands are best, but many of
these where the joints are suppased to be held rigid by a screw are warse than useless.
In the new pattern stand, the middle piece folds down into the same plane as the top.
thitd, and is then Ylush:d upwards about an inch, thereby locking it between two brass-
str-ps, one on each side. A clamping screw is provided to hold it in this position,.
and furms an additional security 3 but even if this screw becomes loose the leg cannot
bend outwards, as before it can do so the middle part must drop awaf' from the upper
siece : the weight of the camera effectually prevents this.  Practically the legs are as
}ree from any chance of collapsing as if they were made in one piece.

Alter the care which has been taken in perfecting small details, it is sur rising to
find that indicators for determining whether the back and front are vertical are cone
spicuous by their absence. On many occasions it is impossible to set the camera level,
and consequently the back part carrying the dark slide cannot be set truly vertical
unless a plum-bob is improvised from a picce of string and a stone.  The better plan
is to purchase two Flumb indicators and attach one to the side of the back and the
other to the front of the front. There ought not to be any necessity to go to this
trouble 3 suck an instrument should be fitted with indicators in the first instance,

Lenses—Within the limits of this paper it is impossible either to describe the
various ({%es of lenses which have Leen used underground or even the advantages
possessed by several forms uuder certain_circumstances, except in a general manner,
The action of a lens is never perfect, but in many of recent construction the im:per-
fections have been reduced to such an extent as would hardly have been thought pose
sible a few years ago. The chief defects which have to be minimized are: Spherical
abers-tion, caused by the rays of light being refracted more at the edges than in the
centre of the lens ; chromatic aberration, due to the lens bringin |ighl of different
colors to focus at diflerent distances ; astigmatism, the inability to %)Cll\ horizontal and
vertical lines at the same time when such are near the edge of the plate s and curva-
ture of field, that is to say the lens brings rays of light to focus on a field more or less.
curved. As the plate on which the image is received is fat the latter defect is very
serious,

Under varying circumstances certain of the above defects may be admissible, hut
others must Le absent.  Hence the numerous types of lenses adaptable to different
uses 3 in one form a certain defect is allowed to exist in order to better correct some
other fault, which, if present, would render the lens useless for the purpose it is intend.-
ed to serve.

Practically speaking, it may be sail that the rapidity of a lens depends on its.
aperture and focal length, and as in underground work speed is of the greatest intpor-
tance, a lens possessing such advantages should be secured.  The portrait lens is of the
greatest intensity possible, and was used by Mr. Soi:wilh in his experiments, but it has.
not the power when working at full apeniure to cither focus the image sharply at the
edges of the plate, or 1o represent objects in the background with the same sharpness
as those in the principal plane on which the focus has been made.  In many cases the
latter is an advantage from an artistic point of view, as most people prefer to see the
background subordinated to the principal object forming the picture, but in man
mining operations objects of importance are situated in several different planes and if
the photograph is to be of value for scientific purposes such objects must all be in focus
at the same time.  In order to obtain this advantage the aperture of the lens has to be-
reduced by the insertion of what are known as stops into the brass inount carrying the
several clements of which most lenses are constructed.  These stops are now gencrally
expressed not in actual measurement but as a fractional part of the focal length, thus
/ 8isan aperture having a diametes equal to one-eighth of the focal length of the lens
it is associated with. Most English lenses are now marked with the diaphragm aper~
tures recommended by the Photographic Society of Great Britain, cach of which is
half the area of the preceding one.  Provided the time for correct exposure is known
with any stop, the amount necessary with the others is casily calculated, as when usin
the next smallest stop double the time must be given.  The diaphragms are markeﬁ
thus: £ 4, £ 5.6, /. 8, /. 11.3, /. 16, /. 22.6, /. 32, /. 45.2, /- 63. The unit aperture:
is /. 4, and if an object sequired one second exposure with that scop, it would require
two scconds with £ 5, four seconds with /; 8, cight seconds with /. 11, and two hun-
dred and fifty-six scconds with /. 64. This at once shows the siecessity of using the
largest possible aperture where either the light is poor or the subject likely to move,

At one time the stops supplied with each lens were either arranged on a rotating
wheel, or were separate and were pushed into position through a stot cut in the side
of the lens mount.  Within the last few years the iris diaphragin has come largely into.
usc, thus allowing the opening to be contracted or enlarged ly simply moving a

inter. Every lens for underground work should have an iris diaphragm as t*.e num-
{))(e)r of things to be carried about is therchy reduced, and the operation of altering the
stop is made easy and comfortable; the risk of fogging the plate is also done away
with. When the lens mount has a slot in it, and plates of extieme sensitiveness are -
used, sufficient light may pass in through the slot to spoil the plate.

It may be thought that what are known as wide angle lenses which are of short
focal length, and include a large angle of view on the plates they are made to cover,
would be best for work in mincs, but although they sometimes have to be employed,
yet they do not give satisfactory results.  They often exaggerate the perspective to-
such an extent as to make the resulting negative look very unlike the original, and
owing to the principles on which they are constructed have to be used with a com-
paratively small aperture ; as a rule the largest stop they are supplied with is £ 16, but
the majority do not work satisfactorily above /. 22.

Mr. Burrow first tried a portrait lens, but as the only advantage this form pos--
sesses is speed, he abandoned it for others on the introduction of the rapid plates now
to be obtained.  The writer’s first experiments were made with 2 Ross rapid symme-
trical lens having /. 8 for its largest aperture. At that date such types were perhaps-
the best, for :\lthm;ﬁnc they are slow compared to portrait lenses working at £, 4, yet
they cover the plate belter at the margins, and naturally have more depth of focus, gut
they include a narrow angle, and as the elements are rather widely separated in otder
to obtain flatness of ficld, the plate is not so evenly illuminated as is (iesir:\blc.

The introduction of several new varieties of glass made at the Jena factory has put’



THE CANADIAN

MINING REVIEW, 189

into the hands of opticians a power which they did not previously possess. At one
time lenses were made achromatic by cementing crown ard fint glass together to form
the separate elements, but_as the glass which possessed the higher retractive power
alsu had a higher relative dispcrsive wer, a certain amount of astigmatism remained
uncorrected, and the lens dehned indistinctly in the marginal portions of the fichl. In
the Zeiss lens designed by Dr. Rudolph,* achromatism is obtained by employing two
elements, in which the one having the higher index of refraction has the smaller rela-
tive dispersive power, while the astigmatism of onc combination neutralizes that of the
other.  The field is flattened by the combinations themselves, and consequently they
<an be placed near together, thus increasing the angle of view and giving more even
illumination, Practically, owing to the greater covering power, the lenses are more
rapid than those we have been previously accustomed to, as they do not require to be
stopped down to such an extent,

Both Mr. Burrow and the writer have used the series 111, lens, having an aperture
of /. 7.2, with much success, but Ross & Co. have recently taken up the manufacture
of another type which promises better results, viz., the Goerz T lens, which has two
symmetrical combinations, ‘The double anastigmat, series 1L, £ 7.7, permits the use
of the largest stop without diminishing the sharpness of the image at the margins of
the plate up to an angle of 70 degs., while definition and flatness of field are uniform
all over the piclure,

The writer need only mmention another construction of lens which has been found
invaluable under certain circumstances. The Ross concentric lens is constructed on a
different formula from that of alt other lenses, as the two exterior surfaces of each
combination are concentric, while the cemented sutfaces are flat.  Without a special
kind of glass made at Jena such construction would be impossible.  The field is quite
flat, evenly illuminated, and definition is equal over the whole of it. Unfortunately
the largest stop that gives sharp definition is £ 22, but in situations requiring a wide
angle lens none better can be em(s)lo)'ed. It is claimed that the concentric more nearly
yields the theoretical amount of depth of definition than any other lens, and may con-
sequently be said to possess greater depth of focus over the whole field.

As lenses for different purposes vary considerably in diameter, it is usual, if
several are to be used with the same camera, to attach to cach an adapter: this is a
ring of metal exactly filling in the space between the screw of the smaller lens and the
flange of the largest one, which is firmly screwed to the front lward of the camera.
The writer has lenses of § inches, 7 inches, 8% inches, 9 inches, and 123§ inches
focus, and the four first named are each fitted with its own adapter, which is kept per-
manently screwed on to the lens.  Underground the camera can often be erected in
one spot vnly, and as soon as this is done, Ly the assistance of the adapters all the
{cnscs' in succession can be tried in a few minutes to determine which includes the

hest view,

LPlates—Thotography is based on the sensitiveness of certain silver salls to the
action of light, and the modern dry plate consists of a thin film of gelatine in which the
sensitive silver salts are held in suspension in a fine state of division.

The method of preparation is to first soak suitable gelatine in water until it be-
comes soft, an'l at the same time to add the requisite quantity of an haloid salt, cither
either ammonam or {\olassium bromide, or both. A solution of nitrate of silver in
water is prepared and added 1o the first solution in such quantity as will he completely
decomposed by the haloid salts therein.  The silver salts thus formed do not possess
their maximum sensitiveness, and for that reason the mixture is subsequently heated
for one or two hours 1o a temperature near that of boiling water.

If the gelatine solution on cooling is of the proper consistency, it is thoroughly
washed by squeezing it with cold water through canvas, this being necessary in order
to remove the excess of haloid salts which remain in the solution. If such were not
done the surface of the hlm, on drying, would be destroyed by the crystallization of
these salts; and in addition, the potassium or ammonium bromide left in the emulsion
would acl as a restrainer on development, thereby practically diminishing the sensi-
tiveness of the plate.

The preparation of the exceedingly sensitive plates which have been placed on
the market within the past eightcen months is a trade secret, and a valuable one.
The methad of obtaining this extra sensitiveness cannot therefore be described in this
paper, It is, however, known that in order to obtain the maximum amount of photo-.
chemical decomposition from the minimum exposure, the film must contain some
halogen absorbent. By lpholo~chemical decomposition is meant the invisible change
undergane by the salts of silver contained in the film when 1t is exposed to light and
it is generally admitted that one of the results of this decomposition is the liberation
of the halogen clement previously combined with the silver.  Now, gelatine possesses
the power of absorbing with ease large quantities of liberated halogen, but slow gela-
tine plates are common articles of manufacture, hence the mere presence of felalmc is
not sufficient.  As may be expected, alinost every imaginable salt or material has been
tried as an absorbent, even the nitrates, which are extremely powerful, but without
obtaining any results of practical value, The writer is informed by a firm of leading
plate manufacturers that as far as their present knowledge gocs, no better halogen
absorbent than gelatine is to be found, and that the method of cooking the emulsion
is the main factor for obtaining eatreme sensitiveness,

Since the writer commenced underground photography the sensitiveness of plates
has been enormously increased 5 indeed the most rapid now on the market are nearly
three times as quick as those obtainable two years ago. Mere speed is, however, not
the only point to which attention has to be paid, as the quality of the film is of equal
importance.  Good, rapid rlates are an essential where antificial illumination has to
be employed, more especially in mining, where any figures in the view necessarily
occupy somewhat strained positions. The writer’s first satisfactory resilts were ob-
tained on the Mawson plate, which then had a speed of about 80 on the Watkins
scale, but the introduction of the Cadett lightning plate proved a perfect boon, as it
allowed the exposure to be reduced one half,  Most manufacturers have quickened up
their plates during the past year, but from the last table published by My, Alfred
Watkins of the trials which he has made, it appears **+ the Cadett plate still holds
its own as the fastest on the market. The average speed issued is from 160 to 180 on
the Watkins scale, and the numbers, which are marced on each box, may run in rare
cases to as high as 228, All the writer’s latest results, and also those of Mr. Burrow,
have been obtained on such plates, and both can bear witness, not only to the great
speed but the good quality of the film. .

Methods of Hllumination—The incandescent electric light is practically uscless.
The writer has ex a plate for 30 minutes at the botton: of a shaft which seemed
brilliantly illuminated, using stop /16, and only sicceeded in obtaining an impression
of the incandescent lamps lﬁcmselvcs and of their surroundings to a distance of not
more than 6 feet. .

The arc electric light gives far different results, and is somewhat largely en_?loyed
in obtaining portraits on the surface. Underground, the conditions are different.
Portrait lenses do not give good results, and if the next best lensis employed, it means
four times the exposure necessary on the surface; it is also practically impossible to
arrange reflecting surfaces in the happy manner that can be carried out in the studio.

*English Patent No, 6,028, . e .
t “"A‘Kew ;:l'ilgma‘:'ic lo‘:n;k.m%.o P. Goerz.  Jour. I'kot. Soc. Great Britain, vol. avii., page 253.

The inconvenience of carrying the electric cables into the working places is left out of
consideration.

Messrs. Dewey & Bretz obtained a series of views in the mammoth seam at Kohi-
noor collicry, Shenandoah, Pennsylvania, with the aid of the arc electric light speci-
ally erected in the mine for such purposes. They used five lamps, each giving 1,600
candle power, but even with a diaphragm uf / 16, exposures of from 10 to 30 minutes
had to be given. At the Chicago Exhilition the South Duffryn Collicry company ex-
hibited two underground photographs taken by the Photophane Company of E:mdon,
at the Abercanaid colliery, which were obtained with the id of the arc electric light,
The plates had an exposure of from 1§ to 20 minutes, using stop /- 16.  Anyone who
is acquainted with the working of mines, need not be told that this is too long for a
person to remain perfectly steady if he is to be shown in the act of petforming any
operation connected with getting coal, and no man can stand still for such a length of
time, even when placed in a lounging attitude and supported. Putting aside the in-
convenience, even with muderate lenses and rapid plates, the electric light scems quite:
inapplicable to photography in mines.

When artificial itlumination is employed, the light must not only have a high
degree ol intensity, but be rich in rays which are chemically active, viz., green, blue
and violet. The metal magnesium, when burnt in air, gi\'cs a powerful light rich in
actinic rays, and as early as 1863 it was used for obtaining photographs by artificial.
light.  Messts, Debenham and Sopwith both employed it in the form of ribbon. The
former cut a number of lengths of the ribbon, tied them together at one end, and
thrust the other end into a lump of clay stuck against a sheet of tin, which was used
as a reflector, and held in the hand.  Me. Sopwith’s lighting arrangements consisted
of a number of tin reflectors, usually from three to five, shaped into parabulic curves,
to concentrate the light, before each of which was burnt from 6 to 10 inches of mag-
nesium ribbon,  The art of lighting consisted in using the lamps at suitable distances,
and frequently the foreground was made up by secongary lighting after the holder of a.
lamp had withdrawn from his osition. At the time when these photographs were
taken the ordinary flash lamp was unknown.

The writer first used two regulating magnesium lamps, the ribbon being wound
out as fast as it was consumed in the burner in front of the reflectors.  An exposure of
from 2 to 4 minutes was given, usinf stop /. 16 and a Mawson plate, It became at
once apparent that while similar illumination had been successful in Mr. Sopwith's-
case in the comparatively thin seams of his district, it was useless in the 30 feet
seam and its large working places.  Only one of the numerous attempts made in the
ten yard coal was succcsqﬁll 3 but fairly ‘good results were obtained in the Silurian
limestone mines, where the working places are similar in size and arrangement.

What is required is a very brilliant liﬁht for a short period, and to produce it a
large quantity of magnesium must be rapidly burnt. Flash lamps, in which magnesium.
in the form of fine powder is blown through a flame, usuall burning alcohol, satisfy
these requirements, and provided a sufficient number be used, any desired illuminating,
power may be oltained, and if these be distributed softer effccts in the lighting re-
sult.  Often, however, the space in which the camera has to be operated is so contined’
that it is impossible to properly use one lamp; and in some cases it cannot be fixed on
a stand, but has to be held in the hands of an assistant. Mr. Burrow found the
smaller flash lamps ordinarily purchasable to be useless for the principal lighting, and
designed two powetful ones, each having three orifices, and ccasuming ,3? ounce of .
magnesium powder for each flash. The two were supplemented in large areas by a.
few smaller lamps, and sometimes by one or two oxy-hydrogen limelights.

Anything burnt in oxygen gives'a far more brilfiant light than when burnt in air,
and it is stated that magnesium gives twelve times its ordinary illuminating power
when so consumed.  All the writer’s best results have been obtained by employing,
the lamp designed by the Platinotype Company, in which magnesium powder is burnt
in the oxy-hydrogen blowpipe.

The impossibility of properly composing the picture on the ground glass screen
adds a considerable amount of doubt to the uncertainty of obtaining any desired view.
What is gencially done is to arrange a series of lamps or candles about the main ob.
jects, and <ndeavor to get all these on the screen. After this has been done, it is
sometimes possible to Luen a short length of magnesium ribbon and examine the view
thus revealed, but in many cases that procedure is impracticable, as the smoke pro-
duced will not clear away in reasonable time. Focussing is equally uncertain. What
is donc is to place a light somewhere in the middle distance and get that point sharp,
Now, if the view could be seen on the screen as it is when working on the surface, it.
is often pussible to sacrifice sharpness in an unimportant parl, and thereby obtain a
a clearer representation of several other points of importance. It sometimes happens-
])c(}gw. ground that the uninteresting points are in focus while the important points are
indistinct.

Development—Having made the exposure, the subsequent treatment of the plate-
may he considered. The action of the light does not produce any visible effect, and
the plate has to be treated with a chemical solution known as a developer to bring out
the latent image. Developers act by reducing those portions of the silver bromide
which have been exposed to light in proportion to the amount of light action, leaving-
unchanged those portions that have not been altered, In this way a negative is
obtained which is the reverse of the original as regards light and shade, for the greatest
deposit of silver is found where the image was brightest, and the smallest deposit
where the object was in shadow.

Some developing agents act by themselves, but the greater number ordinarily
employed require the addition of an alkali before they commence working, The-
quantity of alkali depends on what plate is being worked with ; if an excessive quan.
tity be used, general fog is apt to be produced, that is to say, a deposit of silver is.
formed all over the plate, even on those portions which have been unacted upon by
light. To prevent cither general or chemical fog, a soluble bromide is almost invari-
ably added to the reducing and accelerating agents, so that the normal developer con-
sists of three solutions.

The writer has oltained the best results with pyrogallic acid and ammonia in 10-
per cent. solutions as follows :—

1
P 1L i Ounces,
Yrogallic acides .ot iieiiaiii ittt cetetsra et ntecatocnen
Sodium sulphite ...... .......,.. vee tesscsenecesss 3
Citricacide oo ovennennrninnnanan T 7 4
Distilled Water t0. .00 svvsrens veervensesesonncesascosss 10

2

Liquid ammoniao'880, ...cveiveiersennnnnennroennoneee 1
Distilled Water 0. eeiie vurraerrrernnnrssenesseseannsos. 10

3
Potassium bromide...cveeeeieenieeeasnsnessecorsoncnnaes 1
Distilled water to... .

Tesececctecasesststrstvcasscescsssss 1O

With & correct exposure 1 ounce of developer is best fored by taking 10 minims
of each solution Nos, 1, 2 and 3y and-diluting to 1 ounce, but in order that develop~-
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wient may be well under contro, it is better to commence with half the quantity of
alkali.  Indewd, as the great majority of the writer's plates have been considerably
undersexposed, he wsually takes 40 minims of No. 1, 40 minims of No. 2, and 20
minims of No, 3, and dilutes the mivture with from 4 to 6 ounces of water (for the
whole plate nice). At intervals of about 10 to 15 minutes a further quantity of 10
minims of the anmonia solution is added, Development is slow, but nsuatly all the
details can be coaned out and sufficient density obtained.  When development is com-
plete, the plate s fived by immersing it in a solution of hyposulphite of soda, which
dissolves out the unaltered silver bromide.  Tatensitication of the image is, however,
often necessary. Tl is generatly done by tirst bleaching the negative with a solutien
of bichloride of mercury, and nfzcr washing for at least an hour in running water,
treating it with a dilute Solution of ammonia, £ all the hyposulphite of sada has been
climinated from the negative by washing hefore placing the negative in the mercury
~olution, and if the wasbing he complete after Dleaching, the writer's expeticnce i
that the image is practically permanent,

With very thin negatives, the writer prefers to use the ferrous oxalate developer
in place of the ammonia solution, as the bleaching process and treatment with oxalate
can be repeated over ayain, if_suflicient demsity be not obtained with the first applica-
tion, “Ifthis process be used it is of the greatest importance that the washing water
shall ot contain a trace of ime.  Indeed with a valuable negative, it is best to soak
the plate in dntilled water, after the prehmunary washing and before applying the
ferrous onalate solution,

Many petsons prefer the pyro-soda developer where sodium earbonate in its ime
pure form (commercial ¢ washing soda ™) is used as the aceelerator.  This rarely pro-
duces geeen fog, and if the proper proportion of bromide i cmployed is less liable to
produce general fog. The writer has not been <o successful with this mixtare as with
prro-ammonia, probably beeause of his greater familiarity with the use of the latter.
There is, however, hittle doabt in his mind that success in underground phatogeaphy
depends largely on efficient development, and as Mr. Burrow uses pyro-ammonia
developer and is a photographer of long and varied experience, his opinions and
practice are alike valuable.” Ttis in development and the subsequent treatment of the
negative that the professional excels the great majority of amateurs.

General Remarks—The difficulties to be overcome are not many, hut are hard to
surmount.  In all classes of mines the smoke re ulting from blasting, the moisture-
laden and misty atmospherte, and the dnpping of water from the roof are customary

= drawbacks supplemented in coal wines by the presence of coal dust, which not only
thickens the atmosphere, but deposits particles on the lens and plate.  The condensa.
tion of water on the lens and plate is perhaps the most difficult matter to avaid,  So
far as the plate is concerned, one has to trust 1o luck : but with the lens, the best pre-
ventive is to canty it in the trousers pocket, and so warm it up to the temperatore of
the body,  Even with all precautions, and after an examination has been wade to see
if the lens is clear immediately before exposure, the opening of some door in one of
the airways may momentarily divert the regular current, and cause some cooler air to
enter the place which i< being photagraphed, with the result that the glass is chilled,
and as soan as the ordinary warm air again comes into contact with ity the lens fogs and
the plate is spoiled.

The difficulties of focussing and composing the picture have already been alluded
0. Often on development it is found that the tigures are very badly situated, or that
some desited point is not included, or even that an important part is out of focus, and

~conscquently the plate is spoiled.  None of these things should happen if it were pos-
sible to examine the view on the focussing screen.

The smoke produced by burning magnesium is very dense, and if it gets in front
of the lens it will spoil the plate.  For this reason it is best that the current of air
should be from the object to the lens, or the clearness of the picture will be sadly
interfered with, even if not completely spoilt. . Mr. Burrow has found on several oce
casions that wheee he could only get dull pictures looking, say, from east to west, he
ot clear ones of the same spot looking from west to cast, and this was apparently not
due to a change in the direction of the air current.  He cannot exphin the mauer,
but mentions it as a curious and oft-repeated experience.

The writer is of opinion that only one half the illumination is required in a metal.
liferous mine to obtain the same result as compared-with a similar view in a coal mine,
Rocks in metal mines such as fluorspar, quartz, etc.,-have a nore o1 less metallic
lustre, especrally when wet, and, reflect a considerable amount of light, while dull,
black coal has rather a tendency to absorb i1, Comparisons of the amount of light
vequired in the limestone workings, and that necessary for similar views in the thick

«coal, support the above view. The only satifactory instantaneous view thai the
writer has ever ¢htained, was in a gate road passing through a basaltic dyke, an exca-
vation similar in all respects 1o those made in metal mines,

The invariable practice of the writer has been to burn weighed quantities of
magnesium powder, for with the comparisons thus obtained, some guide can be formed
or future occasions.  If two platinotype lamps are employed, burning 60 grains of
magnesium in cach, supplemented by 20 grains in an ordinary flash lamp, and using
the lens with stop /£, 16, sufficient light should be abtained 10 illuminate the largest
areas mct with underground. The writer does not wish it 10 be inferred from the
remarks made as to the smaller amount of light required, that photographs in metal
mines are easier to obtain than they are in caal mipes, indeed statistics of the Cornish
and the writer’s exposures seem to show that both are equally difficult.  Mr, Themas
states that the average in the Cornish experiments has been about 17 per cent. of good
negatives ; 70 per cent. of the writer’s exposures have been complete failures, and out
-of the remaining 30 per cent. only about one half are good,

The Sultana Gold Mine,

A cortespondent writes as follows regarding the operations at the Sultana mine:
**The Main Shaft is down now 150 fect below deck. It is well timbered with a
separate ladder-way and a good ventilation shaft.  Two drifts have been started from
this shaft, one at 60 feet level and another at 120 feet.  The drifts running north have
not been pushedfar. The 6o ft. level ‘funning sovth had to be stopped on account of
a large open cut along the outcrop which averages about 30 ft. deep, The vein in the
shaft has varied from 3 fi."up to 8 ft. in thickness of solid quartz, The 120 ft. level
.going south was in 35 ft. when' I was there on the 10th jnst. and they were pushing it
ahead with power drills at the rate of 56 ft, per week., In the breast of this drift the
vein was fully 3 ft. 6 in. thick of solid quartz.  In the open cut to the south of the
shaft house the quartz has ranged from 3 ft. to 8 feet thick. All the quartz that has
come frogn these drifts, cuts and shaft has yiclded an average of nearly one ounce bull-
lon to the ton of 2000 1bs. Mr, Weir, manager of the Imperial Bank told me that
the bullion from this mine sells far $16.00 per oz. Mr. Caldwell, the owner, claims
that all the quartz crushed in his mill has yielded an ave of fully fifteen dollars
per ton from the battery and plates.  But the concentratés do not add very much to

zhis value. They amount to less than one per cent. of the ore and are valued at less
dhan $1.00 per ton. Immediately behind the mill there is a second shaft down only

45 ft. so far,  Itis on another vein, which apparently merges into the main vein some.
where near the Main Shaft.  During my visit orders were given to resume sinking in
this shaft with the intention to cross-cut under tne mill and conncet with the 120 ft.
level from the main shaft.  This sccond vein averages about 27 inches of quactz in
this shaft. Al the quartz formerly taken from it yielded an average of over $20,00
per ton in the mill,

When the site for the mill was being graded on the edge of the lake, they un-
covered a_ great bady of quartz un the edge of the water, which measured twenty fect
across and from a careful average sample assayed over $14.00 per ton. Caldwell is
cager to undercut this great vein of rich quartz just as svon as possible with this 120
ft. level.  But he has still almost 200 fi. to drive. However, he is sinking No. 2
shaft now as fast as possible with the intention of crosscutting into this mass of quartz
as soon as they reach the same level.  There is no chance o1 opening this great mass
of ure from its surface, beeause it lies on the very brink of the Lake of the Woods and
is only a few inches above water level.  The main vein here is a renticular contact
vein between schists and granite. It varies greauly in thickness and richness both
horizontally and vertically,” But every ton of quartz that has ever been crushed has
yielled as Zeast four dollars per ton. ~ It ranges from this to upwards of filty dollars
per ten, Sa ples frequently asc:?' up to $150.00 or $200.00.  The shaft house is a
very large sulntantial wooden building covered with steel shingles, It contains a 6o
h. . boiler, a Rand nir‘:omprcssor and receiver for 4 of their No. 3 drills and a steam
hoist,  Close alongsidelis the forge, which is well stocked with 1ools and with steel
and jron,  The mill stands about 235 fi. south of this shaft house, It is a solid sul-
stantial frame building 45 x 50 ft. covered with steel shingles,  In the top story there
is a feeding floor and grizzly, with a friction hoist to haul the cars over the tram from
the shafi-house {and aleo to i\oist the ore from shaft No. 2).  Just under ihis floor is a
Blake crusher set just above two strong ore bins,  From these bins the ore is fed by
automatic feeders to the two batteries of five stamps each.  These weigh 850 Hh. amd
drop 9o per minute.  Shoes and dies are chrome steel.  Most of the amalgam is col-
lected inthe batteries.  But there are large amalgamated copper plates in front (which
are kept in fine order).  The pulp flows from these plates into two Feue vanners and
then suns to waste,

Close alongside of the mill isa very snug feame house used as an office and for
sleeping quarters for the staff. I should mention that the mill is run by a6oh. p.
Waterous engine and a 75 h. p. Waterous steel tubular builer.  In the engine soom
there is also a small engine to run a dynamo supplying §2 incandescent lights for the
will, shaft house, assay oftice, house, cte.  Alongside the mill is a large shed covered
by steel shingles and heated with a large quantity of steam coils, which was built for
a costly cyanude plant.  Most of the plant has been torn out and cut up for other
things, as this ore is not at all suited for the cyanide process.  Some distance to the
north-west of the shaft-house a well defined quartz vein averaging fully ten feet wide
crops out in the ridge of some risingground.  This vein shows very distinctly . waters
edge. 1 have always been surprised that the owner has never tested it in any way,
He has not even taken samples for assay.  Iestimate that ten thousand tons of ¢quartz
could be quarried here and delivered to the mill at a cost of ane dollar per ton without
stoping below lake level. I had no upportunity to break out any fair samples of this
quartz, but 1 see no reason why it should be any poorer than the average of the
Main Vein where so much work han been done, Ticrc are abowt 30 hands employed
altogether.  Mr, Caldwell has a first-class Swedish mine foreman there who has got
some very good sober Swedish miners under him.  The engineer and amalgamator in
the mill are very good men.  Mr. Bell, the assayer and mifl superintendent, is a well
educated and competent official. You never hear any noise or rowdy conduct of any
kind from the men's quarters.  They are charged $4.00 per week for board, There
is a capital wharf directly in froit of the mill, where the largest steamers on the Lake
of the Woods can discharge. An excellant steam launch capable of steaming about
10 miles an hour is part of the outfit.

Mr, Caldwell has been crushing about 8o tons of quartz per week, yielding an
averagre of $1,200.00 worth of bullion, But during the last few weeks his small force
of miners has been so busy with the re-timbering of the Main Shaft, putting in the
new ladder-ways and the ventilating shaft *hat they have not crushed nearly as much
quartz as usual, While not in a position to speak officially I am informed un good
authority that the total amount of gold won to date exceeds $30.000, the whale ol-
tained from what may faitly be callch dead work.

NEW COMPANIES.

British Columbia Gold Dredging Co. Ltd., has heen incorporated under the
laws of British Columbia to take over and work mines in that Province, Ca{;it:\l,
$1,500,000, in shares of $10. Head office, Vancouver, B.C. Directors: W. A.
Shahan, J. E. W. Macfarlane and J. W. Campion.

—

Anglo-American Gold and Platinum Hydrulic ‘Mining Com

y Ltd., is
another Brifish Columbia com

ny, incorporated during the month. Capital, $250,-
000, in shares of $§5 each. Head olfice, Vancouver, B.C. Directors: i’ Barnet
MaclLaren, S. F. Scott, G. D. McKay, and R. Hughes. The secretary of the new
company is Mr. A. E. Tregent, New Westminster. Operations are to be carried on
in the Smilkameen country.

—

Slocan Milling Co. Ltd.—Registered 24th August, 1894.—Authorized capital,
$100,000, in shares of $10 each. The directors are: A, E. Huniphreys and John
G. VWilliams, Duluth, Minn.; N. D. Moore, John Vallance and Howard Donnally,
New Denver, B.C, Head office and works, New Denver, B.C. The comEan pro-
g)_tes- to l;vaxk mines and to carry on the business of milling ores in the glomn

istrict, B.C.

—

The Alamo Mining Co. Ltd., is the name of 2 new company registered, with
headquarters at New Denver, in the Slocan District, B.C. Authorized cagi‘tal, $500,-
000, in t1;|;a|'es of $1:  The directors are the same as those of the Slocan illing Co.
given above,

—

The Mianesota Silver Co. Ltd.—-Registered with an authorized capital of
$1,000,000, and headquarters at New Denver, B.C. Directors: G. J. Atkios,
Howard Donnally, J. S. Blackaller, and Walter Marshall, of New Denver, B.C., and
A. E. Humphreys, of Duluth, Minn,

Bridgeville Mining and Impcovernent Co. Ltd. has given notice of applica-
tion for charter of incorporation under the laws of Nova %ot?l. Authorized cl:l;iul.
$3,000, in shares of $20. The chief piace of business is at Bridgeville, Pictou County,
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N.S.  The directorsrate: C. F. Ross, W, E.
Pherson and Thos, Williams, all of Bridgeville.

, The Oromocto Coal Mining Co., with headquarters at Fredericton Junction,
New Hrunswick, has been incorporated with an authorized capital of $40,000, in
shares of $10. The directors are: Parker A. Nason, Gladstone; E. Moore,
Fredericton; Luke E. M, Dewitt, Blissville; and Wesley D. Nason, of Gladstone.

—

British Columbia Stock and Mining Exchange —Messrs. F. C. Innes, Jow.
Mciarland, and George De Woli, of Vancouver, have applied for charter of incor
poration under this designation, with the object of buying and selling shares and deal.
g in mmeml‘clnuns. leases of mines, and ia all kinds of properties that are dealt in by
the London Stock Exchange. The capital is $5,000, in shares of $25 each. Head
oftfice : Vancouver,

Young, Thos. McMillan, Wm, Me.

The Provincial Mining and Dredging Co., Ltd., is the title of a sew com-
gmy seeking incorporation with an_authorized capital of $1,000,000, in $10 shares,
t the purpose of prospecting, dredging for and mining all kinds of precious and hase
metals in British Columbia, “The directors are: Norman McLean, Hugh MclL.can,
and W, F. Gore, and the head office iz at Vancouver, B.C.

Horsefly Gold Mining Co., Ltd. —Application under the Forcign Companies
Act, B.C., is made for incorporation by this company, with headquarters in San 'Fran-
cisco, Cal,, with the ubject of taking over leases and nuning claims, and to carry on
the business of hydraulic and other processes of mining, n the Province of British
Columbia,  Capital $1,000,000, in shares of $10.

, Scott Mining Co.—This company has heen registered under the Foreign Com ,
Panies Act, !f.(,.. with an authorised capital of $100,000, in shares of $100, and head-
quarters at Seattle, Wash,, to cacry on mining in the Pravince ot British Colambia,

———

Canadian Mica Co., Ltd.-—~This company witha capital of £90,000, in £1
shares, was regristered in London, Eng., on 24th ult., to acquire properties in counties
of Frontenae, Ont., and in the counties of Saguenay and Ottawa, 1n the Province of
g‘uelx:c. The following are the sigratures to the articles of association, cach for one

are : G, Atking, West Dulwich; ; Robertson, West Dulwich; R. H. Willats,
Holborn Viaduct; A, G. Larker, Heine Hit'+ F. Spencer Hendon, W. Spencer
Hendon, F. Page, Victoria I'atk, London,

—

. The Marmora Mining and Milling Co., with chief place of businessat Toronto, is
being incorporated with a capital stock of $24,000 tv take over and operate the reduc.
tion mill plant and machinery of the Hastings Mining and Reduction Company at
Marmora, Ont., and for other similas purposes,

The Baltimore Coal Mining and Railway Co., is seeking incorporation in Nova
Scotia. Capital stock $300,000. Head office, Hillsborough, ?s'S Among the incor-
porators are Charles Archiluld, Blowers Archibald, William F. Wortman, Frederic
Steeves, Warren Taylor and Francis Ritchie.  Power is asked to construct and operate
a railway from near Baltimore.mines to some point of shipment on the Vetitcodiac
river. It is asked 10 exempt the property from taxation for 10 years, and power is
asked 1o issue bonds to the extent of $10,000 per mile of the railway.  The object of
the company is to develop the coal mines at Baltimore.

. The Otterville, Ont,, Brick and Tile Manufacturing Co., has |-cn
incorpurated with a capital stock of $5,000, to manufacture bricks, tiles, terra coita
ware, tc.

Memramcook Gold Mining Co.—A dispatch, under date of 18th inst., says:
*Another one of the many mectings of Memramcook Gold Mining Co. was held at
Dorchester to-day. The following art the officers elected : J. W. G. Smith, presi-
dent ; E. C. Cole, Moncton, vice-president ; Fl, J. Logan, Amherst, secretary 3 C. E,
Freeman, Amherst, treasurer; A. C. Vamwueter, Moncton, and Dr. Gaudet, St.
Joseph's, directors; and M. G, Teed, solicitor, It will be seen that Mr. Neily has
vacated his seat as president and also retires from the management. The new board
of ditectors held a eeting this evening in which they decided to pay. up all the liabil.
ities and give the preperty another test.”

Bras d'Or Marble Co.—This company was re-organized on the 17th May with
following gentlemen as directors: R, Macdonald, of Macdonald & Co., Halifas;
George B, Francklyn, Halifax; R, Uniacke, president Halifax Banking Co., Jaues
B. Hattie, *of Hauie & Mylius, Ald. Mosher, Henry Saunders and G, Holrecker.
At a subsequent meeting of directors the following officers were elecied @ President,
R. Macdonald ; vice-president, George E. Francklyn; secretary-ticasurer, George
Hattie, The capital required to develop the property and carry on the work of
quarrying marble has been subscribed, and wark s to be carried on under the super.
vision of D. MacLachlan, manager. A road is in course of construction which will
bring the quarry within five miles of the railway,  Some $10,000 have already been
expended in testing the quarry.  Samples sent to Great Britain have griven great
s.‘;uisfnction. The property has been examined and approved by Mr. Underhill, of

ermont.

A new Form of Rail.—Mr. William T. Manning, chicf engineer of the Bal-
timore_and Ohio railroad, hassecently been granted a patent-on™an improved form of
rail. The bead of this rail; instead.of being symmetrical, as is customary, is made
one sided. Mr. Manning clims that a large proportion of the rails on cutves are
thrown' away before they are worn out, for the reason that the inside of the head is
worn off, and that by placing this rail in the track with the wider side of the head on
the inside, and after it has become pretty well worn either turning the rail end for end
or placing it on the other side of the track; it will last twice as-long as & rail of the
ysual form. It is not claimed that this rail will have any %teeu advantsgeé over .the
common form in straight track, but its great advantage wili be found on roads where
there is a large percentage of curvature. Tt is stated that on such roads the high rail
on the curves is dfien replaced several times without disturbing the inside rail.

GOLD MINING IN BRITISH COLUMBIA.

“ 1t would seem,” says the Nakusp Zea'ver “ that the excitement caused Ly the
discovery of gold on Cariboo creek, would be the means of a rich quartz region being
upened up in that section,  On the 18th of August, Chas. Vader acting on a sugges-
tion from Nelson Demers, left his placer ground and proceeded up Mineral creek to

rospect for quartz.  When three miles away from Cariboo creck, and about six miles
in a direct line from the Columbia river, he ran across a stringer of solid mineral in a
granite, slate and phorphyry formation. Tracing it up he discovered a ledge of quartz
cight feet wide and traceable for 300 feet on the surface. He staked a claim and
caﬁled it the Orpheno, an nssay from it giving returns of $175 in gold and six ounces.
in silver,

The Lz Rot is rapidly develo‘;in%inm a mine. Forty men are at work and ten
tons of ore are exported (faily to the Tacoma smelter vin Spokane.  Air compreseors.
and other machinery are about to be put in,  Col. Peyton has just bought three car-
loads of merchandise in Spokane for this minc.

From Forty-nine Creek we learn that . F. Ritchic has returned from a visit to-
the works and reports that a want of water alone prevents them from working a good
bank of gravel. One sluice box gave $18 worth of gold from old tailings. The com-
pany intend this winter to increase the size of their Hume and sluice boxes so as to-
take full advantage of the 2,000 inches of water which flow for some ninety days every
year. The flumes and boxes will be covered with loose rock to hold them in position
and prevent their being disturbed by a washout,  This will entail an expenditure of
some four or tive thousand dollars, but the ground shows up well and fully justifies the
further investment of capital,

’

The Nakusp Mining Co, and the Goat Canyon Co, have at last bottomed on bed
vock, Their prospects are gonl, the gravel being rich in coarse gold. But there is.
no disputing lﬁe fact that the boulders are Jarge and numerous and will give a great
deal of trouble.

The Cullough Creck Tunnel Co., is opening u, the old works and are drifting to-
strike the old rim tock. The-previous conipany spent $20,000 on this claim without
striking bed rock  Work will be continued all winter.

—

On Smith creek, Haskins & Co. are sinking a shaft on their ptolla.erly, and are
down 20 feet. They expect to reach bed rock at a depth of 50 feet. The top gravel
contains pay dirt. A wheel and hoisting gear zre being brought in and thi. :laim.
will work all winter.

SILVER LEAD MINING IN B. C.

[¥ROM OUR EXCHAMGKS]

—

The Cumberland, which immcdiately adjoins the Idaho and St. John, until the
last few days had only been able to show 18 inches of clean ore at a depth of over 100-
feet, can now lay claim to have one of the finest showings in the Slocan.  The exten-
sive lulge of clean ore recently expased on the Idaho has now been traced and strip-
ped for sone distance on the Cumberland ground by Martin Clair, one of the owners,.
and so far a four fout vein of clean ore has been uncovered. — Zribune.

—

The owners of the Thompson group of cliims to the south of Four-mile, have-
every reason to Le satisfied with the result of the development work done by them on
their claims. The ledge appears 1o be very similar to that on the Fisher Maiden.
The sutface showings were dry ore mixed with galena, but the greater the depth the
less the galena until it can be called an entircly dry ore.  With two such promising
milling propositions as thuse referred to, both situate within a short distance frony
Silverton, the Alpha group shipping ore, and the Read and Robertson group employ-
ing a large force of men, we may look tor considerable activity in the Four-mile camp
this fall and winter. —Z%e Miner,

—

Six men are at wark on the Northern Belle No. 2, in Slocan disnict, on which
the vein is from 8 inches to 2 feet in width, Ore has also been struck in the R, E.
Lee tunnel.  Both these claims are in the neighborhood of the Washington.

In sinking a shaft at the mouth of the tunnel on the Josie, in Trail creek district,.
a fine vein of ore was struck at a depth of 50 feet.— 7%e Tribune.

———

Returns have just been received from the.first car of Skylark ore sent out this year
Ly the Spokane and Great Northern Mining Co. The orc yielded 199.4 ounces in
silver per ton, $26.60 gold per ton and 5.6 per cent. lead. This ore will net $100 per
ton even alter paying for packing and waggon freight to Marcus. A second car load
goes forward in a day or two. ’

——

Mz J. A. Mara, M.D,, has secured"the free entry of the 100 ton concentratin,
plant of the Slozan Milling Co., which they intend to build between New Denver anc
Three Forks.

** The Silver King on Toad mountain has ahout 60 men working,” said Mr, Le-
Bau, of Nelson, *‘and has just let the comtraet for the hauling of 50 tons of machinery
from Nelson to the mine, a part of which is now on the ground. The ¢ nsulting
engineér is expected out from England in September, to decide upon the natyre of
additional machinery neciled. The mine will soon ship 400 tons of ore to Denver.’?
—Spotane Keview. :

The following are the particulars of the Humphreys-Moore concentmtinﬂ plant,
now bejng constructed by Fraser & Chalmers, Chicago, at the mouth of Howson.

Creck, about one mile from Three Forks, Slocan district, to handle the output from.
the Idaho and Alamo mines :—
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An elevated tramway running straight down the creek will discharge the ores on
the upper levels of the concentrator building, and the lower level, where the finished
product comes out, is only a few feet from the railroad grade. The building itself is
153 teet long by 53 feet wide with an elevation of 8o feet. It is divided into six com-
partments at differing elevations, and in the foundation there are four stone and mortar
‘Tetaining walls. The rest on the structure is of wood. The ore enters the mill on
the upper floor at an elevation of 62 feet, and on that level it is crushed. From the
rock crusher it drops 18 feet to the first floor through an ore bin, from which a self-
feeder passes it to the grand rolls where it is crushed again. The ore is then elevated
to the first floor where it passes through a conical screen 36 x 42 inches by 615 feet.
From this screen the rock falls to the second floor again where the coarse rock goes
through a set of rolls and is elevated again to the first floor, the fine rock going direct
to the elevator. The ore then passes through three different screens. From these it
goes to different compartment jigs. The coarse rock then goes through a Huntingdon
mill and from that into three 4-compartment jigs, 12-inch mesh. Everything then
goes into a settling tank and from that into four Calumet & Hecla buddlers where the
final separation into waste and concentrates takes place, The plant was manufactured
by Fraser & Chalmers, of Chicago, and cost $11,715, but with necessary additions
will foot up to about $14,000. There are 150,000 feet of lumber in the buildings and
175 yards of stone and mortar work. The buildings will cost in the neighborhood of
$30,000. The capacity of the mill will be 100 tons of ore in 24 hours. There will be ex-
tensive ore bins placed on the hillside above the mill and the company will put in an
-elevated tramway next spring to transport the ore from the hill. It is not the inten-
tion to do custom work unless in lots of 1,000 tons and over. The company however
mean to buy ore as soon as the mill is running. The work is being held back by the
delays in railroad construction.

The Slocan Times gives the following estimate of the shipments of ore from the
Slocan district during the coming winter :—

Tons.

Slocan Star ......... ..o, e ceaaas 2,000
Noble Five ... i i ittt iiiiree e n, 1,500
Other claims on Reucau Mountain ....... teresseces o. 1,000
Wonderful ... ... e e 500
Idaho ..o e e et e e e 1,500
Alamo and other claims in Idaho Basin ........... ..... 500
Grady group ...v.iit i e e e 1.000
Fisher Maiden. ...... ... i ittt viiiinnns 500
Mountain Chief.........c.oiivie thiiiine teiiiinen 500
Dardanelles...........c.ciiiit viiiinin i annn. §00
Ruby Silver and Surprise ........vvviuiinneina... cee. 300
Allotherclaims. ... .. ... .0t tiiiviie i . 1,000
Total .......c. viiiuiain. vev.. 10,800

The deal has been closed which consigns to the Omaha & Grant smelter 800 tons
-of ore from the Alpha mine, and the shipment will begin without delay. A $3 rate
from Silverton to Nakusp has been secured. This will be the largest individual ship-
ment yet made from the Slocan country, and the largest, but one, made from West
Kootenay, the exception being a shipment of 1,000 tons made from the Le Roi, at
"Trail Creek, last spring.

At the joint tunnel on the Black Diamond and Little Phil mines, work is still
going on. It is now in 368 feet. They have cut two veins so far and are now driving
or the third. The first vein cut was 75 feet from the mouth. It showed a body of
galena eight feet wide. Five feet of it is quite clean, assaying 42 ozs. silver and 60 to
70 per cent lead. The other three feet is very good concentrating ore, being a three
to one proposition. The second vein cut was quite 11 feet wide, but was virtually
barren where they crossed it, only carrying galena in small particles. The third vein
‘that they are now running for shows very well on the surface, the ore being of a good
.grade in the two shafts sunk on it, 80 ozs. and 68 per cent, lead being the average of
. some 20 samples taken from these shafts.

Mr. E. D. Carter, lessee of the No. 1, is now in Wisconsin getting his company
.in organization. They are also owners of the Comfort and Highland claims, and as
two of the company are here and two in Wisconsin, Mr. Carter has gone there to fix
-things up. Heretofore all has been in the names of the two owners here. Mr.
Carter is expected back this month to start up the mine and mill again. O. their
last run the mill proved adapted to the ores, and on a run of 51 days produced 69 tons
-of concentrates that sampled and sold at the smelter in Great Falls, Montana, 304 ozs.
-silver and 7 per cent. lead. The mine shows several large bodies of fine ore and as it
has been practically untouched they have a great area of virgin ground known to be
-ore bearing.

Forty tons of Silver King ore, valued at $4,000, were, the other day, shipped to
Denver, Col., from Nelson. The freight rate was $14 a ton.

It is reported that a concentrator will be built at the Silver King. The new
‘machinery at the mine is being placed in position.

The latest shipment from the Skylark gave, for the carload lot, 215 ounces of
silver and $26 gold per ton, and six per cent. lead. Another car goes forward this
week that will be of the same grade.

Fifteen tons of ore from the Alpha mine was brought in on Monday and 60 tons
‘the following day. This is the first ore shipped over the Nakusp and Slocan railway,
and will be followed by 700 tons from tﬂe same mine. The ore goes out of the
district via Revelstoke.

The Mining Journal (London) for August 25th, gives lengthy extracts from thé
teport of the British Columbia Board of Trade on mining matters. In an editorial on
the subjéct, after detailing the wonderful richness of specimens from the Slocan, Toad
Mountain and West Kootenay generally, it says: ¢ Taking these samples to be fair
:average specimens of the products of these districts, as certainly they may be presumed
to be, a happy history of successful working would seem to be awaiting British
<Columbia. Flothing but financial depression is responsible for the fact that the day of
great things has not yet arrived.”

‘Manager Hendryx is reported as saying that the smelter company at Pilot Bay
will be ready within two months to purchase all ore offering. If so, and the price 1s
equal to that paid by outside smelters, there is no reason why every ton of ore mined
in Kootenay should not be treated at Pilot Bay. The operation of that smelter means
employment to quite a number of men, and every man drawing pay regularly in
Kootenay is a factor in the development of the mineral resources of the district.

MISCELLANEOUS ITEMS.

On 22nd inst., while a number of men were loading ore on the 7th level of the
Copper Cliff mine, a mass of rock, estimated to weigh seven or eight tons, fell from
the roof, crushing two men under it, one being killed almost instantly, and the other
living about one hour in an unconscious condition. The names of the unfortunate
men were Thos. Lintley and Samuel Mattson, both Finlanders. A companion, who
was close beside them, escaped with a slight bruise on one leg.  One piece of the rock
which fell was six feet long, three feet wide, and over two feet in thickness. An in-
quest is being held.

From the new chrome iron deposits being worked at Black Lake, Que., we learn
that the Lambly-Nadeau Co. has taken out over 180 tons first grade ore, containing
OVer 50 per cent. sesquioxide of chromium. Mr. Joseph Lemelin has mined over 140
tons from the property of Dr. Reed. The other operations are reported to be meeting
with encouraging results.  Shipments have been made to the Baltimore chrome
works, the Tyson’s, Baltimore, the Kalvin Chemical Co., Philadelphia, and to the
Carnegie Iron and Steel Co., at Pittshurg. '™

) \Ve]lin_gtoq Coal Co., Nanaimo, B.C., have ordered an electric mining locomo-
tive for their mines, from the Royal Electric Co., Montreal.

. The output of coal from the Joggins mines of the Canada Coals and Railway Co.
is now close upon 450 tons per day. A correspondent writes: We have three slopes
working, but I might state that No. 1 is presently lying under water, but is being

“rapidly unwatered with a view to extending our workings in this direction. It is in-

tended to fit up a winding engine and boilers at the slope, and in due course an
extensive output of good clean coal is expected. At No. 2, two new double-flued
boilers have been placed down, and the output from this slope is in consequence
steadily increasing. At No. 3, two new, seven feet diameter, double-flued Lancashire
boilers have been put in and one large coupled horizontal winding engine. This work
has just been completed, and in course of time the output from this slope will be more
than the other two combined, in fact, within a year from now it is certain the output
will exceed 1,000 tons daily. A haulage engine on the tail rope system has also been
erected at No. 3 to draw the coal to No. 2, where it is prepared for the market. This
work has all along been done by horse. The engine has been built by the Ingersoll
Rock Drill Co., Montreal, and has the appearance of being a first-class piece of work-
manship. The Lancashire boilers, fitted with Galloway tubes, were built by the
the Robb Engineering Co., Amherst, N.S. The winding engine is second hand, and
was bought from the proprietors of the Chignecto colliery, Maccan. A great many
other improvements are going on, including arrangements for shipping slack etc., by
water, and improvements at the wharf, which has been entirely re-modelled.

A flow of natural gas, capable of supplying a town the size of Edmonton has been
struck at Athabasca Landing by the petroleum boring party under the supervision of
Dr. Selwyn, of Ottawa, and the direction of the Dominion government. Farther
down the Athabasca river, natural gas has come up from fissures in the rock for years, -
and the bubbles that rise to its surface are easily ignited. At low water, these fissures
being exposed, can be lit, and the weary travelier is often spared the necessity of
cutting wood to boil his kettle, by merely putting a match to them. They are easily
})ut out, but more often they are left until the river rises and extinguishes them. The
act of such a flow of gas being struck at a depth of 400 feet, shows the amount of
pressure existing in the overlying strata, and will assist the party in making calcula-
tions on the distance yet to go before oil is reached. As sand, suitable for making
plate glass can be extracted from the tar sands along the river, this discovery of natural
gas-may, in future years, prove a boon to glass manufacturing industries.

" SIMPLE IN .

JEFFREY STEEL CABLE GONVEYQ , CONSTRUGTION

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

SHND FOR CATALOGUNR

The JEFFREY MFG. COMPANY, Golumbus, 0.

:Also, 163 WASHINGTON STREET, NEW YORK.



MINING

REGULATIONS

TO GOVERN THE DISPOSAL OF

Dominion Lands Containing Minerals other than Coal.

HESE REGULATIONS shall be applicable to all Dominion Lands containing
gold, silver cinnabar, lead, tin, copper, petroleum, iron or other mineral
deposits of economic value, with the exception of coal.

Any person may explore vacant Dominion Lands, not appropriated or reserved
by Government for other purposes, and may search therein either by surface or sub-
terranean prospecting for mineral deposits, with a view to obtaining under the
Regulations a mining location for the same, but no mining location or mining claim
shall be granted until the discovery ofthe vein, lode or deposit of mineral or metal
within the limits of the location or claim. ‘

QUARTZ MINING.

A location for mining, except for iron or petroleum, on veins, lodes or ledges of
quartz or other rock in place, shall not exceed 1,500 feet in length and 500 feet in
breadth. Its surface boundary shall be four straight lines, the opposite sides of which
shall be parallel, except where prior locations would prevent, in which case it may be
of such a shape as may be approved of by the Superintendent of Mining.

Any person having discovered a mineral deposit may obtain a mining location
therefor, in the manner set forth in the Regulations which provides for the char-
acter of the survey and the marks necessary to designate the location on the
ground.

" When the location has been marked conformably to the requirements of the
Regulations, the claimant shall within sixty days thereafter, file with the local agent
in the Dominion Land Office for the district in which the location is situated, a
declaration or oath setting forth the circumstances of his discovery, and describing, as
nearly as may be, the locality and dimensions of the claim marked out by him as
aforesaid ; and shall, along with such declaration, pay to the said agent an entry fee
of FIVE DOLLARS. The agent’s receipt for such fee will be the claimant’s
authority to enter into possession of the location applied for.

At any time before the expiration of FIVE years from the date of his obtaining
the agent’s ‘receipt it shall be open to the claimant to purchase the location on
filing with the local agent proof that he has expended not less than FIVE
HUNDRED DOLLARS in actual mining operations on the same ; but the claim-
ant is required, before the expiration of each of thc five years, to prove that he
has performed not less than ONE HUNDRED DOLLARS’ worth of labour dunng
the year in the actual development of his claim, and at the same time obtain a
renewal of his location receipt, for which he is required to pay a fee of FIVE
DOLLARS.

The price to be paid for a mining location shall be at the rate of FIVE
DOLLARS PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the
survey of the same.

No more than one mining location shall be granted to any individual clalmant
upon the same lode or vejn.

IRON AND PETROLEUM.

The Minister of the Interior may grant a location for the mining of iron or

petroleum, not exceeding 160 acres in area which shall be bounded by north and
south and east and west lines astronomically, and its breadth shall equal it in
length. Provided that should any person making an application purporting to be
for the purpose of mining iron or petrcleum thus obtain, whether in good faith or
fradulently, possession of a valuable mineral deposit other than iron or petroleum, his
right in such deposit shall be restricted to the area prescribed by the Regulations for
other minerals, and the rest of the location shall revert to the Crown for such dis-
position as the Minister may direct.

The Regulations also provide for the manner in which stone quarries may be
acquired.

PLACER MINING.

The Regulations laid down in respect to quartz mining shall be applicable to
placer mining as far as they relate to entries, entry fees, assignments, marking of
localities, agents’ receipts, and generally where they can be applied.

The nature and size of placer mining claims are provided for in the Regulations,
including bar, dry, bench creek or hill' diggings, and the RIGHTS AND DUTIES OF
MINERS are fully set forth.

The Regulations apply also to
BED-ROCK FLUMES, DRAINAGE OF MINES AND DITCHES.

The GENFRAL PROVISIONS of the Regulations include the interpretation of ex
pressions used therein; how disputes shall be heard and adjudicated upon ; under
what circumstances miners shall be entitled to absent themselves from their locations
or diggings, etc., etc.

THE SCHEDULE OF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as :
v¢ Application and affidavit of discoverer of quartz mine.” ¢ Receipt for fee paid by
applicant for mining location.” ‘¢ Receipt for fee on extension of time for purchase of
a mining location.” ‘ Patent of a mining location.” * Certificate of the assignment
of a mining location.’ ‘¢ Appli¢ation for grant for placer mining and affidavit of
applicant.” *‘Grant for placer mining.” * Cettiﬁcate of thg assignment of a placer
mining claim.” **Grant to a bed rock flume company ¢ Grant for drainage.”
*“ Grant of right to divert water and construct dltcbes '

Since the pnbhcauon, in x8&4, of the meng Rpgulauons to govern the disposal
of Dominion M;neral Lands the same have been care[ull& and thoroughly revised wnb
a view to ensure ample protectlon to the pnbhc mtcrcsts, and at the same ume tq
encourage the prospector and o miner in grder that the minera] resources may be made
valuable by development.

Copjps OF THE BEGULATIONS MAY EE OBTAINER YPQN APPLICATIQN TO

THE DEPARTMENT OF INTERIOR.

A. M. BURGESS,

Deputy Minister of the Interor



PROVINCE OF NOVA SCOTIA.
Loases for Mines of Gold, Silvee, Coal, Tron, Copper, Lead, Tin

— AND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1392, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in areas of 150 by 250 feet, any number of which up to one
bundred can be included in one License, provided that the length of the block does
pot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can beé taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent. ou smeited Guid
valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to 1. Licenses are issued in the order of application
according to priority. 1f a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 1§ miles from Halifax in which to make application a¢
the Department for his ground.

MINES OTHER THAN

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

All rentals are refurdded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department for a
nominal fee, and provision is made for lessees and licensees whereby they can acquire
promptly either by arrangement with the owner or by arbitration all land required for
their mining works. :

The Government as a security for the payment of royalties, makes the royalties

“first lien on the plant and fixtures of the mine.

GOLD AND SILVER.

The unusually generous conditions under which the Government of Nova Scotia
grants its minerals have introduced many outside capitalists, who have always staied
that the Mining laws of the Province were the best they had had experience of.

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

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

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

THE. HoN. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.

<



ONTARID MINING INSTITUTE.

The First Quarterly General Meeting of the Institute, for the Trans-

action of Busi and Reading Di of Papers

WILL BE HELD IN THE
-

PRIVATE BILLS COMMITTEE ROOM

PARLIAMENT BUILDINGS, TORONTO,

— ON —

Wednesdag [2(h, & Thursday 13k Sept.

Chair to be taken at two o’clock in the afternoon and
at eight o’clock in the evening of both days.

All interested in Mining and the development of
Ontario Mineral resources, are cordially invited to be
present.

B. T. A. BELL,
Secretary.

JAMES CONMEE,
President."

CENERAL MINING ASSOCIATION

=~ OF THE —

PROVINCE OF QUEBEC.

[MHE AUTUMN MEETING of this Association will
be held at Sherbrooke, Que., on WEDNESDA
and THURSDAY, 26th and 27th September, next.

JOHN BLUE,
President.

B. T. A. BELL,
Secretary.

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

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

ASSAY AND MINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!!

Wanted at Good Shipping Points

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

ALFRED BOYD,
1 WELLINGTON ST. EAST, TORONTO.

‘The CANADIAN MINERAL WOOL CO. Ltd.

. ~* 122 BAY STREET, TORONTO

Pipe and Boiler
COVERINGS.

STEAM
PACKINGS.

SMINERATWOG,

HOW IS THIS?

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

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

Think of it. You receive a new and complete novel,
by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers.
Among the authors in the coming series are, Wilkie
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay,
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad .on, Captain Marryatt, Miss Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford’s Magazine,
one year. Your first copy of the magazine, and your
nrst number of the fifty-two novels (one each week) which
vou are to receive during the year will be sent you by re

MINING LAWS OF ONTARIO.

’ AN Y person may explore Crown Lands for minerals.
Mining lands may be taken up as surveyed loca

tions or staked claims.

Locations range from 40 to 320 acres.

Claims range %rom 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

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

Rent of locations first year 6oc. to $1 per acre, and
subsequent years 1§c. to 25c. per acre.

Rent of claims, gl per aare each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent. of
value at pit’s mouth less cost of labor and exlplosivcs.

Royalty not charged until seven years from date of
patent or lease, nor (as provided in s. 4 (3) of the Mines’
Act, 1892), until fifteen years in the case of an original

discovery of ore or mineral. . turn mail. Remit by P. O. Order, registered letter or
Original discoverer of ore or mineral on claim entitled | express.
to stake out a second claim. Address :

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

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

ARCHIBALD BLUE,
Director Bureau of Mines.
ToroXTO, May 25th, 1894.

KEEP YOUR BOILER TUBES CLEAN AND SAVE YOUR FUEL.

STAFFORD PUBLISHING CO.
Publishers of

STAFFORD’S MAGAZINE,

P. O. Box 2264. New York, N.Y.
Plea mention this paper.
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DARILITING BROTHERS,
Reliance Works, 112 Queen Street, MONTREAL, QUEBEC.

CHEMICAL AND ASSAY APPARATUS &>

AGENTS FOR THE DOMINION FOR THE ““ﬁj@

MORGAN CRUCIBLE CO., BATTERSEA, ENG.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of
'BECKERS SONS, ROTTERDAM.

Baker & Adamson’s C. P. Acids and Chemicals, Brown's Portable Assay Furnace,
Hoskin's Gasoline Blowpipes and Furnaces, Dangler Laboratory
Lamp, Microscopes of E.-Leitz, Wetzlar, Kavalier's Bohem-
ian Glassware ; Royal Berlin and Meissen Porcelain
Platinum wire, Foil, Crucibles and Dishes,
Swedish and Rhenish Filter Paper. -

LY MAN, SONS & CO.

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



IN PREPARATION. O BEISSUED IN JANUARY, 18%.

... 5th ANNUAL NUMBER . ..

wemove. Mining, Engineering .

[ron and Steel Trades

@ompanies Manual . .

EDITED AND PUBLISHED BY

B. T. A. BELL, Editor of the Canadian Mining Review,

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

Secretary Ontario Mining Institute.

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

In one ¥gleme—600 Pages; Cloth; Royal Octavo.

PRICE: FOUR DOLLARS PER COFPY.
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THE CANADIAN MINING ANL MECHANICAL REVIEW. o

THE DOMINION WIRE ROPE COMPANY, LTo S

————MONTREAL———

mmc'ﬁmr- of *‘JT.ANG S PA.'.I.'BN'.I.‘ w:u:.n RO!'H
FOR

TRANSMISSION AND COLLIERY PURPOSES

8OLE CANADIAN AGENTS for the | WHEN NEW- SOLE CANADIAN AGENTS for the

ozu.:séhrso — CELEBRATED
~ MILLER & HARRIS-MILLER o e "BLEICHE RT”
~ CABLEWAYS. B TRAMwWAYs. |
Also liopes for Hous'ang, Mmmg, Elmtros, Ship’s Ihggmg and Guys, Etc , Ete Send for CawozuemdﬁstxmmtoPO Bong# : }T
S
. ROBB-ARMSTRONG ENGINES - THE MONARCH ECONOMIC BOILER | g
~ SIMPLE and COMPOUND. AUTOMATIC or THROTTLING GOVERNOR, | . o0 0 o - %
| | ADVANTAGES g

: Lnght Portable Forms ’
: Bllll.l' ON THE AMER!BMI INTEROIIANI}EABI.E SYSTEM _ | EIGEEST POSSIBLE ECONO*Y

: —-—-—-—-as*wvr.n.owvnmn =w

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

Dommlon Coal Company lelted

Owners of the Victoria, Interna.tiona.l, Ca.ledoma Reserve, Gowne, thtle
TR Glaoe Ba.y, Bndgeporb and Gardner Colhenes. } :

-——-—-———OFFERS FOR SALE-—-——-—-

STEAM fAS and DOMESTIC GOALS of HIGHEST QUALITY

Cuefully prepared forTMarket by improved appliances, either F 0. B. or Delivered.

It ia a.lsb prepared to enter mthontracts with Oonsumers covermg a term of
yam Its famhties for supplymg Bunker Ooals W1th prompf.ness is unequalled.

e -——*WICA‘!‘WN FOR PRICES, ETC, TO BE MADE TO— N

J. S. MCLENNAN Treasurer, 95 Mllk St BOSTGN, MAss.

. f’*‘ * mvm; ucxssn amaent Manager, M R: Mogmw . :
SR o " Glace Bmctpe Breeon. megT m.,h Row, Haﬁ&x. (o

' ING Gﬁf b BRGWN & CO., Cum Hom Square Mm




