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GANADIAN RAND DRILL G0, SHERBROOKE{ Qus

Mining, Tunnelmg & Roek- Workmg Machinery

'STRAIGHT LINE COMPRESSORS

R, DUPLEX, GOMPOUND & GONDENSING UOMPRESS(}RS

" With MEYER or CORLISS VALVE GEAR
For ECONOMICAL PLANTS.

THE JENGKES MAOHINE c0., Sole Agents,

16 VICTORTA SQUARE, MONIBEAL HAIIFAX HOTEL, mu,nux _ 63% CORDOVA smum'r VANCOUVER.

ALL KINDS O

RUBBER GOODS for MINING PURPOSES)

- MANUPACTURED BY

-~ THE CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,.vo S8

orrice 612 B3 FRONTST WEST TORONTO. FACTORIES AT PARKDALE.

Steam & Air Hose, Rubber Bumpers and Spring gs. Fire Hose. Pulley Covering. Rubber "lorhmg & Bools

PUMPING WATER BY COMPRESSED AlR

We take pleasure in announcing ‘that by arrangements made with J. G. POHLE
we are enabled to furnish our Customers with the

" POHLE AIR LIFT PUMP '""m_____ $

. This Department of our business. will be under the personal supomsmn -of De. PBIII.E, the Invontor and Pahntoo
e e =
It has been estimated by competent experts that under favorable condxtxons and large dzameters
. of water and an' pipes, 1,000,000 of water can be raised 100 ft. hlg}: with one and a-half tons of good coal

s WE WILL BE PLEASED TO FURNISH OOMP‘L!TI DATA AND ES’I’IHA"I‘B&“ ‘

lNGERSOLL ROCK DRILL CO. OF GANADA

164 ST. JAMES ST'REET WEST, MONTREAL GAN

*36@&\” st: FRISBEE LUCOP MILLS : New mm\
MakerS of WETO!‘DP\YPULNE.R!SE.RS GRINDING ToANY DEGREE Of FINENESS o/
BGRGNULATiONMdeqwed S\)'Tﬁﬁbﬁfor (GOLD.SILVER .COPPER or OTHER ORES

B CorresPandence invited: (GRAPHITE MICA CEMENTS PHOSPHATES &>
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THE'CANADIAN MINING AND- MECHANICAL. REVIEW.

80,000 IN USE . .
~* LIFE.and PROPERTY are b s s or,

CHEAP . .

EN DR.NG ERED BOI%ER éP};LIANCES. : : W

e PENBERTHY s

 Are SAFE, because . . . ‘ T
WELL MADE and | |
THOROUGIHLY TESTED

-

VALVE DRIP WATER GAGE
- XL EJECTOR or JET PUMP

SAFETY CRANK PIN OILER

AUTOMATIC INJECTOR, Ete.

wewsuee PENBERTHY INJECTOR GO0,

Bra,nch Factory at 'Wmd.sor, Ontario. : DU | DETROI‘I‘ MIGHIGAN

THE GRIFFIN MILL

The Only Perfect PuIVerlzer -

M

'OF"‘

OF

 QuaRTZ, PHOSPHATE
'GOLD ROCK,
OR SILVER FOUNDRY -
[{ ORES,  FACINGS,
{ PLumeago, - PP
| And Al Other
PURTLAND D Refrastory
n{mgur, Substances.

- Will work e:ther waet or dry, and deliver, a finished product.
Capacity, 8 to 4 tous per hour on PhospHate Rock, 1} to 2 tons
per hour on' Portland’ Cement, Quartz or Ores, depéndmg on
harduess of material to ‘be._pulverized. and fineness of produet.
‘e Gnnds from 80 to 250 Mesh with equal faclhty ~ R
JODRNALS IN GRINDING CHAMBER.  Barr RIGID ON. !Hm BAVING DIREOT | -
TV E- ACTION 0‘ MATERIAL... MINIMUM POWEH PWDL‘SES MAXIMUM. ANOUNT

2015 PRODUO'I’ Ir 18 Ansol.urnw GUARAN'rnnD m EVERY : RESPECT, BOTH Aj
v

RUCTION AND CAPACTYY. FIRST COST, W, ugn OPERATING EXPENSE
' 'nux sum’ nm. LARGE 'mnmnu OF MItLAS 1 ml,w grwmmnm
X nxu.s rospnvx oohss I EVERY ms'unq )

; ‘ ‘ ; ',noliuitod xnd- if-lustnm tfﬁ:.
'THE HAKDY PATENT PICK €O, Lmﬁted mm. 00,

d on mpplicdtion to. .~
SHEF‘F'IELD ENGLAND:!

EY “BULVERIZER €092 St St sosto'n.‘ Mass, [
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NOVA SCOTIA STEEL AND FORGE Co. LTD
MANUFACTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 34" to 3%” Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 3%’ to 5 true to ;4 part of One Inch.

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

WORKS & OFFICE: NEW GLASGOW N.S.

AUSTEN BROTHERS.

- RAILWAY, COLLIERY AND GOLD MINERS’ SUPPLIES.

No. 124 HOLLIS STREET, HALIFAX, N.S.
EZALL GOODS AT MANUFACTURERS PRICES.

MACDONALD & CO., LimiTED.

——MANUFACTURERS AND DEALERS IN——

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

Call or Write us for Prices. HATIFAX IN.S.

1 THESUN&C

~ARURO [ OUNDRY & 'f’
M ACHNE(2

Engmeers
[JoilerMakers’ |

and. Founders
F TrRURO

" s5-\Nova Scoria MACHlERY_] WiTH

¢ MiLkdy

) PumpING T

TEE‘-S
wasufs ror_— CANAD | Winoine Encines ity
o~ cE IN A QPeualMlxture.Shocs&Dles
Tt Best P “er Fon % with the[3gstRecond < WonLo

“GoLD MINING MACHINERY - A supassed
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DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

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

The Diamond Drill brings to the surface a solid core of rock and mineral to
any depth, showing with perfect accuraey 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— —2,000 ft. de;
Capacity—300 f. depth. Sullivan Diamond Prospecting Drills, Chqnnelling Machines, Rock Drills, Hoists and Capacity—3 Pt
Removes 14 inches solid cnre. other Quarrying Machinery. Removes 1} inches solid core.

Hoisting and Hauling Engines, Cages, T:Jles, and other Coal Mining Machinery. '
Contractors for Prospecting Mineral Lands with the Diamond Drill.

ELECTRIC BLASTING=

VIOTOR BELECOTRICO PLATINUM EFUSES.

Superior to all ¢ .hurs for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in
neat paper boxes of 0 each. All tested and warranted. Single and double strength, with any length of wires.

“PULL-UP” BLASTING IM.A OELXNEL.

The strongest and most powerful machine ever made for Electic 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.,

VIOCTOR BLASTING MAOHEINE.

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

Manufactured only by JAMES MACBETH & CO.,

SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK OITY.

EXAMILITON POWDER CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE = ECLIPSE

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

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

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

N ;2 Roller Chains, Steel Drag,
S Stoel Cablo and Special Chains

——FO.——

ELEVATING

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

FOR MANDLINY MATERLSL CF ALL KINDS

POWECR TRARSMISSION 1 |
MACHINERY. CHEAP. R, LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER,

B4 a €D o
o ‘Vﬁ,"oﬁ%g\’q)ﬁ;’@' o
10\’\(;’-'5\‘6% Qc,“’go"vo"w

)’ ¥ :
Firew, |VW. A. FLEMING, 2w

Tor long and short

e LT T A

CAMEL BRAND BELTING

distanco Conveying..

THE JEFFREY MFG, 00, 103 Washington st 57 St. Francois Xavier St., MONTREAL. - Victoria Chambers, OTTAWA.
Columbus, Bhio.  ~Ssaror casaiogus.

i
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If you want

BAGS

FOR PACKING

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

€very Quality and size in stock.
Specially strong 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 ST. MARTIN STREET,

MONTREAL.

The Gates Ro d Ore Breake:.

g — . i -

THE HIGHEST TYPE OF ROCK BRNG MACHINERY !

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

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

Address for Catalogues GATES IRON WORKS,

BRANCH OFFICES :
136 Liberty St New York. 50 P. South Clinton St,,
237 Franklin St., Boston.
358 Queen Victoria St., London, E CHICAGO, U.S.A.

INGERSOLL ROCK DRILL CO. OF CANADA,

8t1. James Street West, Montreal,
OCanadian Manufacturing /Agents for Gates’ Rock and Ore Breakers

FOR SALE

NEW AND SECOND-HAND

Mining Plant, Machiner,

TOOLS, ETC.

The Property 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 Multitubular Boiler.

Worthington Duplex Steam Pump, 5)in. x 34in. x

1 s do do do 44in. x 23in. 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 Wharfl Weighing Scales, 230 x 43,
sft. x 6ft., weighing up to four tons.

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

Hardwicke Steam Pump.

-

-

-

Ingersoll Air Compressor, 12in. x 18in.

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

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

3in. Seargeant Drills and Tripods.

2% inch Eclipse Drill and Tripod.

Tunnel Column for ditto.

- b b

No. 4 Sturtevant Blower.

No. oo do do

Machine Lathe and Tools, complete.

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

Steam Rotary Hoisting Engine, Drum, Brake and

Wire Rope.
1 No. § Cameron Sinking Pump.

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

As well as sundry other machinery and plant.

4000 lbs. Drill Steel, 1in., 15§in., 1in.

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

10¥ Karats of Carbons for diamond drill, unused.

2gooft. 3§in. Wire Rope, new.

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

3 Electric Blasting Batteries.

[ L T R 8}

Also a large quantity of wrought iron piping, 4in., 3in.,
2in., 134in., 1Xin., tin., 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 worki
order, conveniently situated at the wharf of the Briti‘slﬁ
Phosphate Co. Ltd., on the River du Lievre, nine miles
from Buckingham, Que.

Inspection invited apd further information forwarded
upon application to '

J. B. SMITH, Manager,

British Phosphate Co. Ltd.
Glen Almond, Buckingham, Que.
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MINING LAWS OF ONTARIO.

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

tions or staked claims.

Locations range from 40 to 320 acres.

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

Locations may Le 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 15c. to 25¢. per acre.

Rent of claims, $1 per acre each year.

Claims must be worked continuously.

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

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

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

Crown Lands sold unda 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.
ToroNTO, May 25th, 1894.

CONDITIONS

OF
Obtaining Government Drill to Explore Mines
or Mineral Lands.

Owners or lessees of mines or mineral lands
in Ontario may procure the use of a Government
Diamond Drill, subject to the provisions of the
Rules and Regulations relating thereto, upon
giving a bond for payment to the Treasurer of
the Province, of costs and charges for (1) freight
to location, (2) working expenses of drill, includ-
ing labor, fuel and water, (3) loss or breakage of
bits, core lifters and core shells, (4) wear or loss
of diamonds, (5) other repairs of breakages and
wear and tear of machinery at a rate per month
to be estimated, and (6) an additional charge of
$50 per month after the mine or land has been
shown, through use of the drill, to be a valuable
mineral property.

Of the aggregate of costs and charges above
enumerated, excepting the sixth item, forty per
cent. will be borne by the Bureau of Mines in
1894, thirty-five per cent. in 1895, thirty per
cent. in 1896, and twenty-five per cent. in each
year thereafter until the end of 1goco. Ali
accounts payable monthly.

For Rules and Regulations iz extenso govern-
ing the use by companies and mine owners of
Diamond Drills, or other information referring
to their employment, application may be made
to ARCHIBALD BLUE, Director of the Bureau of
Mines, Toronto.

A. S. HARDY,
Commissioner of Crown Lands.
Toronto, October 1%, 1894.

BERTRAN ENGINE WORKS GO.

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

——mon'rms OoOxX—

MINING MACHINERY

Marine and Stationary Engines an
Boilers,

Hoisting and Vertical Engines.
Ore Crushers.

Stamp Mills and

General Machinery.

We Gua.rantee First-Class Work and
Prompt Shipment.

b Prices and Estimates on Applicatio

BERTRAM ENGINE WORKS CO.,

Bathurst and Niagara Sts.,
TORONTO, CANADA.

BUTTERFIELD’S HINGED PiPE VISE

MADE IN TWO S1ZES.

No. 1 Holds from o to 2% 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 Steain Pipe,
Stocks and Dies and all
kinds of Taps.

———~MANUFACTURED BY——

BUTTERFIELD & C0., ROCK ISLAND, P.Q.

CANADIAN GEMS, PRECIOUS STONES,
— ano COLELCTIONS Sh2ne s

COMPLETE CABINETS FROM $1.00 UP TO $10.00

Canadian ADining MReview

Write for our Catalogue. OTTAWA, ONTARIO.
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MINING AND MILL MACHINERY.

Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,
‘Water Wheels, Brass and Iron Castings

of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.

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

LEVIS QU H.

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

WRITE FOR OUR PRICES.

STAMPS'!

PRITCHARD & ANDREWS,
173 & 175 SPARKS STREET.

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

...
Brands, Steel Stamps, Time Checks
and Tags.
Stencils and Ink, Scales and
Weights. ’
R e—

RUBBER STAMPS FOR OFFICE WORX.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE ROUTE

BETWEREN

Ottawa a:}i Montreal

NL
TRAINS DAILY

EXCEPT SUNDAY.

57y .

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,

—r
Baggage checked to all points and passed by customs in transit.
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

THE WEBSTER VAGUUM FEED WATER HEATER AND PURIFIER
Aggregate Sales 400,000 HORSE POWER Cuarantoed

We guarantee this Heater to give better results than any heater in the market, and will
furnish the same subject to 30 days’ trial.

IN STOCK—Heaters from 1o h.p. to 400 h.p. inclusive, in stock for prompt shipment,

=7 SEND FOR ILLUSTRATED CATALOGUE.“§}

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

— MANUFACTURED BY —
“RELIANCE WORKS,”

DARLING BROTHERS, “EEUANCE W
CHEMICAL AND ASSAY APPARATUS <o

A

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of | fouwe.
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.

LYMAN, SONS & CO.

380, 382, 364, and 386 St. Paul Street, MONTREAL.

Canadian Mining Companies Directory.

P_ROFUSELY ILLUSTRATED.

ADVERTISE IN IT ! SUBSCRIBE T0 IT 11

PUBLISHED BY
B. T. A. BELL, Editor Canadian Mining Review,

VICTORIA CHAMBERS, OTTAWA, ONTARIO.
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SCHOOL OF MINING,

KINGSTON, ONTXARIO.

Hacultp :

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 Surveymg
JOSEPH BAWDEN, Barrister at Law, Lecturer on Mining Law.

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 1s given.

3. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Foremen
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 Blowpipe 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 fleld durmg the warmer
‘months of the Session.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.



THE CANADIAN MINING

AND MECHANICAL REVIEW.

vii

John E. Hardman, S.B.

MINING ENGINEER,
Oldhazxm, Nova Scotia.

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

_-'l_]hmul'lm.nllhunnlllu..u||lnu-|||I|mnlhu..ul|lu..ul|ln..nl|lm.u!llnuulhn..ullln- -ullluunllé_':_

TO USERS OF THE DIAMOND DRILL.

Diamond Drif: Bits set Promptly by an Effici-
ent Mar.  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.

McoecRae & Co.,
OTTAWA.
lu--\.mmug!',w.."I"-ywrpmup.nnlllw-|||||n--..mnmqlunuq'lnnnmn»ul|||nm||‘|un||| @

TG T Y T [P Y P Y
—l|||u|||||||- "‘lll"""|||“"“lll“""l]l"""lll"""|||""'

CROSBY
STEAM . ENGINE . INDICATORS

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

*GENCY: 7561CRAI1G STREET, MONTREAL, QUE
. & E. TAFYTILOR.

. SPECIALISTS 1n MICA,

MINERS’ AGENTS,

RIGHARD BAKER SON & CO.

19 ST. DUNSTAN'S HILL.

R. C. CAMPBELL-JOHNSTON

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

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

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

T. D. LEDYARD,

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

Specialties:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBESTOS.

F. CIRKETL,
MINING : ENGINEER.,

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

Reports on Mica Deposits, Ashestos, Phosphate

78 QUEEN STREET,

OTT.A W A.

E. E. BURLINCAME'’S .

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

Goid & Silver Bullion Befined Yelsod anaad:
Addross, 1736 & 1738 Lawrence St., Denver, Colo.

J. LAINSON WILLS, F.C.S.

MEMBER INSTITUTION MINING AND MEUALLTRGY
LONDON, ENGLAND.

12 Old Slip, New York.

INVESTIGATION OF MINING PROPETIES
ANALYSES, ASSAYS, &c.

C.V. M. TEMPLE

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

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :
47 ST. GEORGE S8T., TORONTO, ONT.

CANADIAN REPRESENTATIVE !

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

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

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

Crabb’s Patent Clip

FOR

Endless Rope Haulage

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

Further particulars and testimonials may be had on
application to

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

LEDOUX & COMPANY,

9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampling and Storage Works

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

By special permission of the Secretary of the
Treasury of the United States, cars of ore or
Cogper matte passing through in bond can be opened
and sampled at our works,

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

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

WYATT & SAARBACH,
Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.

(Near Hanover Square.) -

W. de L. BENEDICT, E.M.,

Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS,
PHOSPHATE A SPECIALTY.

No. I8 Broadway, Rooms 617 & 618,
Neoew ¥oxix.

EBEN E. OLCOTT,

Consulting Mining Engineer & Metallurgist,

18 Broadway, New York City.

Cable 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

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,

MONTRIEAX., CAXN.

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

MICHIGAN MINING SCHOOL.

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

ROBIN & SADLER

MANUTFACTURERS CF

/ - TOROMNTO
2518 2520 NOTREPAME %7129 BAY ST,

BOOKS OF INTEREST

TO

Encineers, Mechanics, Eto.

Mathematical Instrnments,
Squares, Scales, Compasses,
and a full line of

Engineers’ Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS.
237 St. James St., Montreal.

ORFORD COPPER CO.,
Copper Smelters

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

—s8sBILlL, —
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasurer G. A. LAND.
Office 37 to 39 Wall Street, New York.
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H H.FULLER: CQ. 72Xk soms,

HOISTING
ENCINES.

ENGINES |

FOR

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

WHOLESALE AND RETAIL DEALERS IN

BUILDERS’, BLAGKSMITHS’ and GENERAL HARDWARE.
MINING **> s sorrures

SOLE AGENTS FOR NOVAJ}SCOTIA FOR

BOSTON BELTING CO'S RUBBER G00DS,
REEVES WOOD SPLIT PULLEYS.

Mines

AND

Inclines.

Herse-Power Holsters,
Stone Derrick Iron,
Centrifugal Pumps,

CORRESPONDENCE SOLICITED.

D“DGES, DERRICKS, STEAM SHOVELS,
SUSPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

P. 0. Box 178, aShipments promptly and carefully attended to. J. 6. STEWART, . MONTREAL.

OTTA WA POWDER CO., LIMITED.

ESTABLISHED 189lI.
MANTUFACTURERS OF DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting Supplies.
PRINCIPAL OFFICE : BUCKINGHAM, QUEBEC.

ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

pKﬂ ULIC

- L0

FOR MINING, ALL CLASSES
K. il

NORTHEY LD
ORON4Y D
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i Lyoﬁic:iz:r.l Organ of The Mining Society of Nova Scotia; The Genceral Mining Association of the Province of Quebec;

-

".and the nine months ended joth September, 18y3.

The Asbestes Club; and the Representative Exponent of the Mineral Industries of Canada.

B. T. A. BELL, Editor.

Published Monthly.

OFFICES: Victoria Chambers, Ottawa.

FEBRUARY, 1Sgy.

VOIL. XIV,, No. 2

VOL. XIV,, No.

Nova Scotia Mineral Revenue, 1804

‘Through courtesy of Mr. W. H. Browr the indefatigable account-

" ant of the Nepartment of Public Works and Mines, we are able to
-furnish our readers with the official returns of the amounts received from
.the various mineral sources of revenue in Nova Scotia during the fiscal
j(nr ended 3oth September, 1894, in comparison with the year 1892,
It will be rememb-

" ‘ered that in 1893 the financial year was changed >0 as to terminate on

e

3oth September, instead of 315t December, as formerly.

These tables are of the greatest value to the public, and naturally
.entail in their compilation an immense amount of labor on the account-
:i_ng staff, which only those who have anything to do with matters
statistical can appreciate at its fuil value.

! .

o3 . Year ended i Vear enided '9 mos. eaded
N SOUKCE. Sept. joth, ' Dec. 31st, ' Sept. 3oth,
' { ; 1893. I' 1392. 1 1893.
T i ht ]
- Prospecting licenses (gold)....... ... ‘ $ 7.856 oo } $ 7.371 9S ‘ $ 3,767 o0
Rents (gold lease applications) ........ i 475200 1,926 00 ! 1,262 35
C Goldrentals.er cv ciiier iiiiienn i 2,509 00 } 1,653 30 1.443 00
‘Soldroyally  .....- .o - e, T3l7 011 8,199 32 5,721 11
“+Licensesto Search ....... - L....o..0 ' 5190 © 503000 | 15,720 0O
* Leases—Mincrals other than gold & <ilver; 2,500 0 1,925 00 | 2,250 00
‘Rentals dJdo do do i 334000’ 3,030 00 : 2,460 00
S AC0al TOYANY eevniiae criceiie eiiains ) 209,530 32 135,962 So . 142,038 =3
T 7 Xron toyalty..a.. eennne e . 168 6o ; 180 30 | 120 16
By - R L L L LT RN PR ’ 604755 K(\ 1oy 404 00
T3 i 3 |
iRy TolaS. ceevercrancnncane cuns is:.;:,657 S8 !'5165,697 30 i 3175.205 87
-3 o
< .

. MEr»:0. showing amounts received by the Department of Mines, Nova Scotia, during

{¥ year ended Sept. 30th, 1894, also_for the ninc months ended Sept. 30th. 1893,
’f K’om the various saurces in connection with mincrals, other thangold and silves in
vodermentioned countics,

LICENSES TO SEARCH.

9 mos. 1893. Year 1S93.
Cape Breton .. . ... ... ..ol $5.930 o0 31,330 00
Cumberland...........0 L.l Ll 2,670 00 1.320 oo
Inverness..  .oieeiiiieniiinenaa. 1,740 00 900 00
PiCloU... cver ciennncceaaroccanaan 1,490 00 330 00
Antigonish........ .. ... ..., 570 00 120 00
ViCtoTia, ... ciieiiiiercieninanan $70 00 210 00
Richmond................ .o (... 1,590 o0 120 00
Other countiesc....ovo ... Ceeeeenen 540 00 660 00

$15,720 00 $5.190 oo

Drcrease in 18g3, $10,530.

LEASES OF MINERAL OTUER THAN GOLD AND SILVEKR.

9 mus. 1893. Year 1594.

Cape Breton.......... .. vereaaan $1,200 00 S$1,050 00
Combesland........covveiainan., 150 00 300 0O
Piton.. ..o ool ciiieilll, 300 00 3350 o0
Inverness. ..ooieenieiiiie oL 350 00 450 00
Other counties............ .... .. 230 00 130 00
2,250 0O $2,300 00

Increase in 1894, $30.

RENTALS--MINFRALS OTHER "IHAN GOLD AND SILVER.

9 mos. 1893, Year 1594.

Cape Breton. ..... ..., .... ... $ 6oo 00 S$1,950 00
Cumberland.... . . . ... ....... 690 00 1,360 00
Pictou. .. .. L L Ll ciiieieaen.s 780 oo $70 oo
Ioverness. ... ... ... ... 180 00 390 00
Colchester........ .. ...ooe. ... 30 00 150 00
QOther counties. ........... ...... 180 00 420 00
i . 2,460 00 $5.330 00

Increase in 1893, $2,880.
COAL ROVALTIES.

9 mus. 1893. Year 1893.

Cape Breton . ....... ... ... $82011 39 133,111 57
Cumberland.... .. ..ol L. 33.350 63 46,938 22
Pictou.... ......cocin tiie .. L 26,316 33 48,241 o0
Other counties...... ... ........ 379 8§ 39 73
$142,058 235 $209,330 32

Increase in 1894, $67,272.27.
IrON Rovalrv—Pictou County, 1S93, $120.16; in 1893, $16S.60.

the year ended Sept. 30th, 1894, in connection with guld.

PROSPECTING LICENSES.

MeMo. showing the amounts by Counties received by the Department of Mines, for

Guysborough.....oooeiiii il cliis oL, $3.174 30
Halifax.... ... (0 o0 0 0 il i 2,132 50
Lunenburg. .. ..... .....iiii0 cieiieieeiia.. 674 50
QUEENS ... cih . iiiiieer eedeiiee ceeei. .. 657 co
Hants. ool e i e eee 401 ©0
Victoria...... e tteeiecaeeee e cee .. 386 oo
Yarmouth.... ... c.oiiil cl 0 caiee., 133 50
Other COUNUES.ceee teviiinnt teeinn vrin cvn weas 297 oo

$7.836 co

RENTS (COLD LEASE AFPLICATIONS).

Guysboraugh $ 65 oo
Halifax 542 0O
Hante. ..... oooiiiiiil Ll 190 00
QUEEDS ettt ci it ciiiiee tiectirees cerietaeee. 136 co
Lunenburg 96 oo
Yarmouth.. 62 oo
Victoria. 30 oo
Othor countics 6 oo

$1,752 oo

GOLD ROVALTIES.

Halifax.. ..ot il ciiis ciiiei ceeiine. $3,172 26
Guyshorough.... ... ..o, ciiliiiiiiiiiaiia, 2,013 36
Hants. oo i it ciiiaaeeaen e S0 S7
QUEEDS. o covi ittt ciiie tere ieeeiceiee e 303 5o
Lunenlmrg....oo ool cliiol cil Ll o e 83 72
Yarmouth. ..oioioiiiii ittt ie i, 71 30

$7.517 o1

€OLD RENTALS (VEARLV PAVMENTS ON LEASES).

Halifax c.ooooier ool 0 iir ciiie ciiiiie e $ 81 50
Hants. ovvemvenniaiiiiiniaat. cee 4. .. 328 oo
Guyshorough......... ..io0 Loiiiiiiiiiana... . 473 0©
QUECRS. .t cevrieennoee toe tivecianacsencen veee 281 oo
Luneaburg..cooovveiiiiiiiiis civiiicine. oL . 276 00
Colehesler conieaen i iiiiiit v et tiiiiieereeiea, 95 0O
Yammouth ..oooiiiit i iee e 69 so
3£ T £ T 33 00

$2,599 oo
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CANADIAN PIG IRON STATISTICS,

1894.

The Foliowing Table has been Compiled from Returns kindly furnished by the Officers of the Respective Companies

Fc¢ the Year ended 31st December last.
_— —————— = - - - s T T ~— :T =
Quannty Value | Total ' Fluxing 'l Fuel Charged. Persons
Company. Situation of Furnace. ¢ Yap Lron at ‘ Ore Material -
Manufactured, Furnace. ' Charged. Used. i Cok Coal. Charcoal. | Employe}
i '
S — Do e N
Londonderry Iron Co. Ltd.. ... ‘London, N.S ... . ... L. 10,252, 485!  $123,033 {' 22,209 7.639 " 11,475 4,282 225
N. Gl'gow Iron, Coal & Ry. Co.LtdiFertona, N.s ..., ... .... 28,14:“3“ 295,500 i 60,817 22,928 l 42,378 | ..o ] ool 450
|
Canada Iron Furnace Co. Ltd.. .|Radnor, Que . ...... ..... ‘7,000 ' 190,000 17,500 5750 f eveeen | eieen 756,000 600
|
Pictou Charcoal Iron Co. Ltd. ... {Bridgeviile, N.S...... .. 1,720 b ool 3,600 | #40 0o ) ol 2(}:0.00:)) 120
i {bush.
J. McDougall X Co...ooue ouin Drummondville, Que...... ... No rcpon'fumishcd. .»\biou( 5000 tons charcoal iron“cslim:\led. U R .
: | i

Nots—londonderry lron Co < retnrns cuver only six months operations, furnace being relined

Canada lron Furnace Co s number employees include other operations of this Company.

—— T A e e A -~ . .

NOVA SCOTIA COAL DISPOSALS, 18¢4.

From Returns furnished “ The Review” by the Courtesy of the Officers of the Respective Companies for the

Twelve Months ended 3ist December.

i % ! : R E?
g 5 - & g g z A
OMPANY. | 7 E ¢ =z Z t Z g . E= 5 1 s 58 | O z 4
= 2 I = ! 22 & & LE 5 =2 =
' g z < - =5 ==z s . = =c g = )
i z & = O - 52 =32 & 1 & $8 = g ]
I - 7 j=id o= . =2 1 = L2 LA z = axn e} B S|
Dominion Coal Co. Ltd . ..... . 163,911 28,202 §33.751 11,746 & 33,504 , 7,409 ! 321 2,620 | 55,954 " 3271 49,163 13,490 | 33,849
. : ! . !
Cumberland Ry. & Coal Co. Lad. ! 123,795% ' 126,037 L{! 98,913% .. ¢+ 36,203 : P BT D T e
: ! i :
Intercoloniat Coal Co. Tad. ..... 1 100,508 7.2490 ' 80,687 ' 13,339 3,059 ; 1,032 336 | ) 270 | 4,873 11,449
J .
Acadia Coal Co. Ltd . . .. ; 120,836 7,199 ! 5.129 ! 23,930 ! 143 ¢ s.513 | 235,631
Canada Coals \ Ry. Co. Lid....1 11803 | 56,558 ; 15800 | 401 | 7.347 | ‘ . 595 | 1.6s8| 8,38
Cape Picton Colliery ..., ..... 6,036 SoS | 90 | 2,331 ! 3,915 313 2,098
; s i i
General Mining Awocition Lid. {Given in aggregstc hcl:m\ ceee caee : . .. ST i R
i
4 ]
RECAPITUILATION.
Coxpany, DisTRICT. i Disposals, 1893. Remarks.
- - - T -7]-«)08.
Dominion Coal Company ... ...iieee vivevencennaeacnnnnn Cape Breton....... ..ot ' 990,067 Includes employees and engines.
Cumberland Railway and Coal Company..c.ovvvevenn.oann Cumbceriand County....... .. ceaeene - ' 384.971 Does not include employees and engines.
Intercolonial Coal Company ....... ..ot ool Pictou County 224,743 Includes employeces and engines.
Acadia Coal Company.....ooiiiiiiiiviieieie tieinannn, do 220,442 Includes employces and engines.
Cape Breton Collicry..... ... .... Cape Breton 17,086 Includes employees and enginces.
General Mining Adsociation ......... do 223,000 Docs not include emp. syees and engines,
Canada Coals and Railway Company. Cumberlan” County 102,031 Includes employees and engines.

Total for the 12 months ended 315t Dec., 1894.. ..

2,168,340




o, .

Mr. R. T. Hopper, Montreal,
Managing Director Anglo-Canadian Asbestos Company, Ltd.
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The New Director of the Geological Survey.

After twenty-five years futhful service, Dr. A RLCL Selwyn, COMLG,L
has becr superannuated and Dre. George M. Dawson, C. M G, has re
ceivea Jhe appomtment of Direcior of the Geological and Natural His-
tory Survey of Canada.  Although yet but a comparatively young man,
Dr. Dawson has carned an enviable reputation as a geologist and a sai-
entist, his latest and perhaps most important public service, beit g that
of a British Commissioner on the Behning Sea Commission.

He was born v Prctou, N. S, on 1st August 1849 and is the son of
Sir Wilhlam Daw-on, the venerable ex-principal of MeGill University,
Montreal, whose researches in geology are well known.  He received
nis carly education in Montreal, but did not enter the University except
as a partial student, in conscquence of delicate health. In 1869 he en-
tered the Royal School of Mines, London, and took its full course of
study extending over three years.  Here he devoted spectal attention to
geology and palacontology, under the able tuition of Ramsay, Huxley
and Ethenidge, and to chennstry and metallurgy in the laboratories of
Frankland and Perey. He held the Duke of Cornwalls scholarship,
given by the Prince of Wi'es: he also took the Edward Forbes medal
for palacontology and the Murchison medal in geology.  On returning
to Canada he was engaged for a year in mining surveys in Nova Scotia
and in lecturing in Morin College, Quebec.

The first work of any importance in which he was engaged was in
1873, when in the capacity of geologist and naturalist to Her Majesty’s
North Amencan Boundary Commission he investigated the country in
the vicimv of the boundary line between Canada and the United
States from the Lake of the Wouds to the Rocky Mountains. The in-
formation thus gathered was, at the end of the Commission’s work in
1875, published in the form of a report entitled “ Geology and Resources
of the Forty-ninth Parallel, ™ and this amongst aother things gave the first
detaded account of the Souris coal fields, though some of the sections
along the Souns bed had previously been visited by Dr., afterwards Sir
James, Hector.  ‘The economic results of this were important as setting
In July of
the same year began his connection with the Geological Survey, with

at rest the question of a fuel supply for the prairie country.
which he bas ever since been identified.  His first important trip in his
new appointment was to British Columbia where, until 1879, he was
This
has been the scene of his labors ever since, with very hittle exception, and

engaged in the exploration and geological survey of the Province.

the knowlege obtainedof the geologieal structure, and the geological mapp-
ing of Brnush Columbia, so far as it has gone, is almost enurcly due to
the energetic work of Dr. Dawson.  From that ume unul 1882, he con-
tinued s labors i that Province and in the North-West Territories.
In the htter vear he went to Europe, where he travelled extensively,
vsiting mnes, metallurgical works, museums, etc. His most arduous
Journey after his return was with the Yukon expedition, of which he was
selected by the late Hon. Thos. White to take charge : a very complete
report of whici; has recently been published by the Geological Survey.
The route he chose for bimself, althongh of a most difficult nature, was
taken as that most hkely to afford the most information regarding the
geology of the vast and virtually unknown tract f country he was about
to explore.  His journey was 1,300 miles i length, from the wmouth of
the Stikeen river, by way of the Dean, Upper Liard, Pelly and Lewis rivers
back to the coast. Nearly the whole distance was traversed by follow-
ing the rivers ; some of these had in former years bzen used by the Hud-
son’s Bay Company, but they had long heen abandoned as a trade route,
and were at the time of his expedition almost unknown geographically.
The difficulties encountered were very great,-—boats had to be built at
several points, and one portage of fifty miles was made through the
woods in crossing from the drainage-basin of the Liard to that of the
Yukon, —but all were surmounted and the expedition successfully ac-
<complished its work.

Details of Dr. Dawson’s travels throughout British Columbia and
the North West will be found in the reports of the Geological Survey.
He 1s the author of fifteen separate reports, of which the following may
be referred to as of most importance:  On the Queen Charlotte
Islands, includmg as an appendix a monograph on the Hada Indians
(1878).  On an exploration from  Part Simpson on the Pacific Coast to
Edmaonton on the Saskatchewan (1879).
of the Bow and Belly Rivers (1382-4).
features of part of the Rocky Moumains (1885).

On the Region in the vicinity
On the Physical and Geological
Notes to accompany
a Geological map of the Northern portion of the Dominion of Canada
(1886)  Author (with Dr. Selwyn) of Descriptive Sketch of the Physi-
cal Geography and Geology of Canada (1884).  Author (with Dr. W, F.
Tolmie) of Comparative Vocabularies of the Indian ‘T'ribes of British
Columbia, with an Fthnological map (1884). It is unnecessary to par-
ticularize the numerous and valuable original scientific papers on the
geological, geographical and ethnological observations made in the
course of his eaplorations and contributed to various scientific journals ;
their value is well known and fully appreciated.

EN PASSANT.

The annual general meeting of the Mining Society of Nova Scotia
will be held in the rooms of the Society on 13th proximo, when an
interesting  programme will be submitted.
Society will be held in the evening.

‘The annual dinner of the

Mr. Charles Tergie, M.E., Manager of the Drummond Colhiery, who
has been spending a few months well earned holiday among his people
in England, is expected home by the beginning of the month.

Mr. Henry S. Poole, M.E.,, A.R.S.M., General Manager of the
Acadia Coal Co., and Mr. David McKeen, M.P., Resident Manager of
the Dominion Coal Co., Ltd., have gune for a three months’ holiday on
the Mediterranean.

The Kingston Mining School was formally opened on Friday, 4th
ulto.,, when a large company witnessed the operations of the small
Nissen mill, Frue vanners, Blake crusher and other plant recently in-
stalled by enterprise of the governors of Queen’s University.  Writing to
the Robb Engineering Co,, which furnished one of their excellent engines
and boilers, Principal Grant says: *“T'he Ontario Mining Institute held
its quarterly meeting  here last week, and we took that occasion of for-
mally opening the mining laboratory ; and your engine and boiler were
both voted satisfactory. .\sa Nova Scotian, I was delighted that we
had so much of our machinery from Nova Scotia, and as this is the only
mining laboratory in the country I was delighted that you had contributed
to its equipment.” By the way our manufacturers of mining machinery
can aid the operations of this deservedly creditable educational institu-
tion by donations of working models of their special lines of mining
machinery and any such is certain of cordial ackno vledgment from Dr.
GGoodwin, the Director.

Mr. Jobn Blue, C. & M. E, Presiden. of the General Mining
Association of Quebec, has invited the mining students at McGill to
spend a few weeks at the Eustis mine, an example which might very
wel! be imitated with advantage to the extension of mining education in
Canada by other of our mineral operators.

Mr. R. T. Hopper, whose portrait we have pleasure in reproducing
on another page, is one of the pioneers of the Canadian asbestos industry,
having been one of the first on this side to discover the great commercial
value of the mineral and to demonstrate its superiority in competition
with the Italian product, which then monopolized the European market.
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He ultimately succeeded in promoting the formation of the Anglo-
Canadian Asbestos Company, Lid,, an English syndicate which has oper-
ated successfully for a number of years an important territory of mineral
land at Black Lake, Que., and which, under Mr. Hopper's careful, judi-
cious and enterprising management, occupies to-day a foremost place
among our dividend paying asbestos mines.  Mr. Hopper is also a
director of the Montreal and Kootenay Mining Company, Ltd., operat-
ing silver-lead claims on Kootenay Lake, near Ainsworth, B.C., and of
the Enghsh Portland Cement Company, Jtd,, whose works and quar-
ries are at Marlbank, Ont. In addition to these enterprises Mr.
Hopper has been intimately asscciated for many years with the phos-
phate and mica industries of Quebec and Ontario.  He takes a lively
interest in the welfare and doings of the Quebec Mining Association,
of which he has been an officer and an active worker since its
organization.

Apropos of Captain Adams’ remarks before the Quebee Mining
Association, it might be added that the Dolcuath tin mines irn Cornwall,
on an outlay of about £45,000, has paid dividends to the amount of
upwards ot £gro,000. The shares, on which £¢9 12s. 6d. cacn had
been paid, were now worth upward of £7o.

Mr. James Conmee, M.P.P., President of the Ontario Mining
Institute, has, we are glad to learn, been re-clected member for Algoma
in the Ontario Legislature.  This is as it should be, for, apart altogether
from politics, with which happily the Review has no concern, Mr.
Conmee is a good fellow, who has a live interest in Qatario mining
affairs, and who may be relied upon always to do his best for the industry
in the Legislature.  We eatend our congratulations.

The Grand Trunk coal contract one of the largest railway contracts
of the year has gone at very low prices.  The deliveries include 400,000
tons at Suspension Bndge, 83,000 tons at Montreal, 40,000 tons at
Brockville, 35,000 tons at Chaudiere Junction, 30,000 tons at Portland.
and 30,000 tons at Detrott, Although the greatest secrecy is main-
tained by the officials of the company the result of the deal is approx-
imately as follows: —At Montreal, Dominion Coal Co., 50,c00 tons,
Intercolonial Coal Co., 35,000 tons : at Chaudiere, Cumberland Ry. and
Coal Co., 35,000 tons : at Portland, Reynoldsville coal from the Roches-
ter and Pittsburg Iron (o, at ahout $2.80 : at Brockville, O. W. Ship-
man, at about $2.60 : the 400,000 tons at the International Bridge was
purchased at about $1.45, or say 135 cents under last year, but the dis-
tribution is kept a close secret at this moment.

The annual general meetlng of the Ontario Mining Institute, which
-according to constitution should be held in Toronto 6th March, has by
resolution of Council been postponed to Wednesday and Thursday the
1oth and 11th of April. In addition to the election of officers and other
business, a number of papers will be read, including contributions as
follows :—** Modern Machines and Appliances for Concentrating Works,”
by Mr. F. Hille, MLE,, Port Arthur; “Investment in Mining Properties,”
by Mr. J. J. Kingsmill, Q.C.. Toronto; * Electricity in Mining,” by Mr.
Rosebrugh, of the Schocl of Practical Science ; Dr. Ellis, of the School
of Practical Science, and others.

We lcarn that through the generosity of Mr. W. Bruce Carruthers
-of Kingston, a scholarship of the value of $350.00 per session has been
founded in the School of Mining to be awarded to the most deserving
student of mining engineering.

Mica as a decorative element has often been suggested, says an
exchange. A celebrated Bavarian decorator, Fr. Nauset, says that he
made his first trials with the liquid mica, and the effects obtained came
fully up to his expectations. Mica is white, more or less transparent,

and has a gloss similar to silver. It does not cover sufficiently and
needs ground.  ‘Therefore, if a silver gloss is wanted, the ground has to
be laid in with clear white distemper color.  After the distemper color
is dry, have it glazed over with the liquid mica, reduced by fifty per cent.
of water or more, using a soft camel’s hair brush.  If one coat does not
answer, it can be done over.  When the coat of mica is dry, ornaments
can be put on. If it appears too light a netting may be stenciled on,
If other than silver grounds are wanted, add distemper colors in small
quantities to the liguid mica as furnished by the manufacturers, mix well
on the pallette, and when mixed reduce by water ready for the brush.
‘Then give one or two coatings to the ground.  If the liquid mica is used
colored, the ground should be colored to match.

At a recent meeting of the Yorkshire College Enginecring Society,
a paper upon ““‘The Theory and Practice of Coal-washing,” was read by
Mr. ]. Clark Jefferson, Wh, Se.  The lecturer commenced by pointing
out that the removal of clay, slate and other earthy matters from coal led
to increased efficiency of the fuel, and that the money thrown away by
the consumer in paying coal price for the ash in 1 ton of coal unwashed
is more than the cost of washing that quantity. It therefore follows that
clean coal is actually cheaper at the higher price necessary to cover the
cost of washing it. The description of the different classes of coal-
washing machines which followed showed that all washing operations
differ only in the manner in which the water is employed. The different
modes of washing are—the fall of the material in still water ; separation
under the influence of an upward and a downward current ; separation
by means of a horizontal current and by means of an inclined bed, lead-
ing to a sliding or a rolling transport of the material; lastly, by the
influence of a rotating fluid. From theoretical considerations, it was
pointed out that in jigging machines the rise of the water was advantageous,
but a rapid fall was distinctly disadvantageous ; also that rotary separa-
tors were the worst of all machines for washing coal. It was also shown
that if the operation was effected under the influence of a rapidly-recur-
ing upward movement of the fuel through stationary water, so that each
interval of time was under one-fifth of a second, then the clay would
separate from the coal ; also the separation was shownto be independent
of the size of the particles when screened for the market.

Heie’s a preuy story from Johannesburg :—* A most extraordinary
accident happened in the public street lately, no reference to which has
appeared in the daily papers. As is well known, the road metal em-
ployed by the Sanitary Board for making the streets is a hard waste
stone obtained from some of the mines.  Whilst the steam-roller was at
work the other day, the driver suddenly experienced a tremendous
shock, being thrown into a dazed condition ; and the heavy engine was
thrown back at least a foot. It must have passed over a portion of an
unexploded dynamite charge.  Had any lighter vehicle passed over the
charge it must have been blown to picces.”

At a recent meeting of the Société d’Encouragement. in Paris, M.
Osmond, the well-known metallurgist, brought to the notice of members
the results of his recent experiments in the field of metallography, and
presenied a method, capable of being practicaily adopted in works, of
making a microscopic analysis of steel. ‘The method comprises, inde-
pendent of the preparatory polishing, three opetations—(1) a polishing
in basrelicf on parchment, with a small quantity of brown, red and
water ; (2) an attack-polishing, on parchment, with sulphate of precip-
itated lime and an infusion of liquorice root ; (3) an attack or application
of tincture of iodine or azotic acid. These three operations permit of
five constituents heing traced in steel, of which two are known and have
been well defined, a third known but not well defined, while the other
two have hitherto remained unknown. These five vonstituents
are ;—(1) “Ferrite,” or the iron itself, fairly pure; (2) “ cementite,” or
carburet of iron conforming to the formula Fe,C; (3) “sorbite, ” which
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accompanies the cementite, and where the carbon appears to be in the
state of carbon due to hardening ; (4) * martensite, ” the principal con-
stituent of hardened stecls, cunsisting of small crystals of iron containing
the carbon due to hardening in solution , (5) *“troostite, ” which comes
nest te martensite in hardened steels. These five constitutents, between
which vertam transition forms are found, join together in multiple com-
binations and in building up the comples structure of steels, Eapen
ments made by M. Osmond, with four different steels, cach having a
larger content of carbon than the other, show how these cumbinatiuns
(1) With the degree of heat ; (2) with the degree of heat in hard-
From the experiments

vary .
ening . (3) with the rapidity of the cooling.
made, the Laference is drawn that the different cunditions of therie
treatinent of the steels leave behind in the structure of the cooled metal
characteristic indications of suflicient precision to enable the manufac-
M. Os-
motnd supported his condlusions by a number of enlarged nucro-photo-
graphic slides projected on the screen, showing the aspect of the differ-

ture to Lo accurately carried on to the desired spedification.

ent steels in their different conditions.

The British Board of Trade has just issued a volume of “ Instruct
ions to Survevors ” respecting surface ventilation of coal cargoes.  These
instructions are 10 be acted upon by the surveying staff whenever the
principal officer of the distaict finds it necessary to order a coal laden
vessel to be detained owing to insufficient surface ventilation, or to
defective construction of the cowls or the deck fittings.  The following
are among the chief provisions of the instructions  Surface ventilators
for coal laden ships should be made entirely of wrought iron  Venti
lator< are t be fitted with cowls.  In cases where the cowls are attached
to the weather deck alongside a raised forecastle, poup, or bridge house,
the lower edge of the cowl should be six feet abouve those ercctions
The openings for ventilators in the upper deck, poop, or forecastle
should be fitted with frames or lids, the lids, when not in use, heing
stowed on edge or inany other suitable way inside the lowar purtion of
the ventilators In vessels with more than one dedk, substantial weoalhit
iron pipes should be led in from the ventilators on the upper dedk, puogy,
The
ventilators should always be placed in sheltered puations, and means
shauld be provided for st wing the cowls, cte., when, frum heavy weather
it is found necessary to unship them from the purtions sceurea to the
deck
dick vemttators up to 24 in Jdiameter
i charge of the ship of the danger that may fullun the presence of gas
in the forceastle, cabins, &c., through leakage. and should caution mas-
ters that taking naked lights or striking matches in holds or places below
the deck is always a most reprehensible practice, and in coxl-laden ships
ospecially is attended by very great danger.  With respect tu coal bun-
kers, in the Lase of “ present use” bunkers, the covers of which are usually
left off, the surveyurs need not nsist on the provision of ventilators, unless
there are particular reasons rendering them necessary.  As regards * re-
serve bunkers,” however accumulations of coal-gas are sure to occur if
the bunker upenings are clused, and ventilators should, therefore, always
be provided.  Suitable plugs and covers ur other efhicient apphances
shuuld always be provided for cosing the apertures of venulators in
bad weather.

or forecastle to the companuments in which the coal is stowed.

A table is given showing the minimum diameters of the weather
The suncyor must warn thus

The redaction of the refractory carths, such as alumina, glucina,
&c., or a juick manufacture of small quantities of their alluys, must have
often been a question of serivus drawback to demonstrators whom the
oxyhydrogen flame refused to satisfy.  An electric furnace for the lecture
table has been patented in England by a Mr. H. N. Warren, and is
being supplied to the universities. It consists, so far as the furnace is
concerned, of an outward jacket of caloric cement, through the bottom of
which passes a plumbago tube, while a rod of the same material is
inserted through the top of the furnace, and so regulated as to allow of

the arc produced to play upon the compound placed in the cavity. Con-
nected to the furnace is a small plant of special construction and capable
of evolving a voltage of 1oo deg. ntensity, o1 can be readily arranged for
amperical value as required.  Nearly every  :bstance brought within the
cavity 15> at vnce reduced and a corresponaing button of metal obtamed,
the furnace also being arranged with a side commun.cauon, whereby a
small arc is vbtained for the reduction of minerals.  1n this instance, the
mineral to be tested 15 first finely ground and made mto a paste with
sulutivn of pyroalm and afterwards rolled into a small stick ; on bringing
the same into contact with the flame from the carbon pomts reduction
at once takes place, with the production of a metallic bead ; the electric
plant 15 alsu arranged entirely automatic, and the furnace can be put
1t action instantancously.

At a reeent mecting of the Institutivn of Civil Engineers, Lundon,
Eng., Mr. E. B. Wam, contnibuted an mteresting paper on ** Colhery
Surface Works.,”  Ag¢ an instance of the development of mining opera-
tions during the past twelve years, the North Staffordshire coal field was
cited, where the output had been increased 4o per cent, and this was
due to the fact that there was hardly a colliery in the district the plant
of which had not been considerably improved during the period v ferred
to. It was of the highest importance that the works should be concen,
trated as far as possible, so as to permit efficient supervision and to
reduce the staff of mechanics and general laborers.  An example was
mentioned of a colliery, where in 1876 six small and scattered plants
were at work on the property and were raising less than one-half of the
material now being obtained from two shafts.  Where practicable the
railways should be arranged su as to allow a geatle descent for wagons
to and frum the screens , if the nature of the ground would not admit of
this, undless rupes working between the rails were of great service.  The
subjuct of screening and picking apparatus would in itself afford material
for a lengthy paper, the author therefore only briefly noticed some of
the types of sureen i general use.  ‘The writer was of opinion that it
was not advis ble to undertake new work of impurtauce w colliery work-
shoups, but tu use them simply fur the purpuse of making such repairs as
might be necessary.  The economy of fuel in colliery work had received
tuu little attention in the past, the Builers being often supplied with inferior
woal or slack which had been considerad unsaleable.  The amount of
coal consumed in colliery work was probably not less than 5 per cent. of
the total vutput of the khingdom, and as slack had now become more
valuable, wWllicry engineers wore Leginning to give greater attention to
the guustiuns of cumpuund working, eapansion-gear, condensation, and
balanced loads.

Some interesting facts respecting the curvature of diamond drill
holes have been brought out by Mr. J. Parke Channing in a paper before
the Lake Superior Mining Institute. While drilling a series of fan holes
1o test the formation of one of the Michigan ranges Mr. Channing found
that cores from holes started downward at an angle of 45° did not corre
spond with the calculated stratification at the supposed position of the
bottoms of the holes. Concluding that the angle must have changed,
he proceeded to test this Ly the method of lowering glass tubes containing
hydrofluoric acid and noting the angle of the etched ring. The first
trial not wholly conclusive, indicated that at a depth of 531 feet the hole
had flattened 15°.  After experiencing trouble with different forms of
appaiatus, the results being vitiated by the hydraulic pressure driving
stoppers in and compressing the air, ur forcing in water through the
plugs and diluting the hydrofluoric acid solution, successive experiments
giving no test, Mr. Channing had special tubes made, 1 inch in diameter,
5 fect long, with ground glass stoppers. These also failed at first, the
water working in through the ground joint. The final and successful
method was in brief as follows :—The vacant end of the core barrel was
plugged tightly with wood ; the upper ¢end of the tube warmed and the
stopper heated in a little paraffine ; the tube placed vertically ; 1 inch of
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20° acid carefully poured in, hen 1 inch of water; the stopper fitted in,
the tube, still vertical, was put in the core shell and the latter screwed
‘The apparatus was then lowered with the rods, care
Ixperiments as to

into the barrel.
being taken to touch the bottom of the hole gently.
the time necessary to leave the tube in the hole showed that two hours
were as good as twenty four, but that one hour was insufficient. The
angle of ctching was read by clinometer. It was also proved that the
rods would turn freely with considerable curvature.  In some of the deep
holes the point was Go feet higher and 5o feet farther than if drilled
straight. Lateral deviation could not be tested by a tripped compass,
on account of local irregularities of attraction. ‘The cause of the Ijoles
flattening was found to be that with a new bit on an old core barrel the
upper end of the latter had an extra clearance and tended to press down,
thus gradually raising the direction of boring. In another part of this
issue we reproduce a sketch of Mr. Channing’s apparatus.

The De Beers Consolidated Mines (South Africa) during the past
twelve months produced diamonds which realized £2,820,172. The
total expenditure amounted to £1,690,584, leaving a profit of £1,120,-
587; and after paying two dividends of 12)¢ per cent., there was a
balance of 726,666 to carry forward. The value per load of material

removed was 41 is. 10%4d.

In a lecture on blasting explosives, given at the Society of Arts,
Professor Vivian B. Lewes, of the Royal Naval College, Greenwich,
made some interesting remarks upon the cause of explosions 1n dusty
mines free from firedamp. He pointed out that until quite recently
explosions in mines were always attributed to the accidental ignition of
mixtures of air and methane, to which the name of fire-damp was given,

.and undoubtedly this cause was the prime factor in this class of disaster,

and the introduction of such precautions as safety-lamps at once brought
about a considerable reduction in the number of explosions taking place.

* It was found that explosions in mines might be brought about—first, by

the ignition of a mixture of methane and a, in which the former rose
above a certain percentage ; secondly, by mixtures of air, coal-dust and
methane, in which the amount of the last mentioned may be excessively
small ; lastly, by mixtures of coal-dust and air. In cases recently inves-
tigated powder was the blasting agent used, and such powder as was
employed for this purpose ga.e, amongst the products of combustion,
nearly half the volume of permanent gases in the condition of carbon.-
mon-oxide, methane and hydrogen. The experiments and investigations
in various colliery explosions made it abundantly manifest that no explo-
sive should be licensed for use in mines unless it could be absolutely

" proved thatit gave off no inflammable produ‘cts of combustion. He

urged the absolute necessity of legislative enactments at once forbidding
the use of blasting powder in any coal mines, no matter how free they

'might appear to be from fire-damp, or from dust ; and if they examined the

- returns madeas to deaths caused by gunpowder, and other explosives in

e I FAIEIE AT A

mines for the year 1892, it would be ciearly seen that the exclusion of gun-

" powder in handling alone would do away with 8o per cent. of the aca-

dents, whilst if explosives of the Sprengel class were employed accidents

.due to the explosives used would be practically eliminated from the

m'ining death-rol), and it was only a question of time as to when England
would follow the action of France and Germany in altogether prohibiting
the use of blasting powder in dusty mines.

A hand boring machine for making advance bore-holes in the seam,
and thus facilitating the bringing down of coal, is made by Heinrich,

Sellerbeck & Co., of Oberhausen, Rheinland. The spindle with its mitre

gear is carried by a channel iron. joist, one end-of which is inserted in
the floor of the seam, while the bther is carried by a log clamped to
timbers laid against the roof; and further strengthencd by suitable struts.

“The forward feed is given by a screw easily operated hy the man who

turns the boring rod.  The cutting end 15 made 1n the shape of an auger,
and the various lengths of rod a.c connected by joints screwed with the
Whitworth thread, which the firm has found to be the best and most
practical, giving the red the greatest amount of stiffiness. It 1s asserted
that if a free space for working about 1 bem. (say 5 feet) high, be left over
the machine, an advance of 2 to 2 Jam. may be made in the hour, and a
man new to the work can become an expenenced Bokrmerster after
drilling the first hole,

Asbestos has been recently announced to be magnetic.  Pieces of
asbestos millboard were, it is said, attracted to a strong electro-magnet
and, moreover, proved to be capable of being permanently magnetised.
This property of asbestos is attributed to the oxide of 1ron 1t contamns,
although the proportion of this substance 1s exceedingly small.

it a general conference of representatives of the various collieries in
South Wales and Monmouthshire, held at Cardiff, the report of the
Commission appointed to consider the subject of explosives in mines was
brought forward. The points reported upon were:—(1) The strength
and cost of high explosives as compared with ordinary gunpowder ; (2)
the effects of high explosives in producing small coal as compared with
ordinary gunpowder ; and (3) the comparative safety of the above men-
tioned explosives. After a very careful consideration of the tests, the
Commission unanimously arrived at the following summary of conclu-
sions :—1. That we consider carbonite a safe and effective explosive for
blasting hard top or bottom, such as rock or clift. ‘That for blasting
in the coal we consider that the meal gunpowder, with the ammonia
preparation, is as safe as any of the high explosives used, at present whilst
it retains 1n every respect the properties of ordinary loose powder for
spreading and not crusting the coal. 3. That carbonite, when used in
the conl, produces a large quantity of small coal in the immediav
vicinity of the explosion or back of the hole. The report was received
with general satisfaction, and the Commission was awarded a vote of
thanks.

Mr. E. C. Potter thus explans the use of flux in the blast furnace :
“‘The office of flux 15 to remove the earthy impunties of the ores. For
this purpose limestone 1s usually employed. The way in which this is
accomphshed is rather an intricate chemical reaction, but stated as sim-
ply as possible the reaction 1s as follows :  The principal earth associa-
ted with the ore is common clay, or silicate of aluminum, as it is chemi-
cally called. This material, as every one knows, is quite infusible and
hence impossible to remove by the mere application of heat. Itis a
chemica] fr.ct, however, that by the addition of lime to the silicate of
aluminum, forming the double sihcate of lime and aluminum, this double
silicate, bemng quite fusible, and bemng lighter than the metallic iron,
floats upon its surface, and 1s thence drawn off. ”

Messrs. E. H. Sargeat and Co., Chicago, U. 8. A., have introduced
an improved assay furnace, which consists of an almost square sheet ron
frame, 23 in. high, 14 in deep and 16 in. wide, lined with firebrick in
sections, the interior being smooth and straight from top to bottom.
The cover, which is of cast iron, is ridged to lessen the danger of crack
ing. The mufile door, also of cast iron, is fitted with a circular opening
filled with mica, soas to enable the operations to be seen when the door
is closed. The draught doors are also of cast iron, and are provided
with steel openings to further regulate the draught.  Circular holes in
all four sides of the bottom serve to keep the furnace cool. The mufle
rests equally upon the firebrick in front and in the rear, leaving a space
of 134 in. between the thd of the muffle and the brick to allow the pass-
age of fumes. Thete is also a space of 4 in. on eachkside of the muffle
for fuel ‘the furnace will take a muffle 12 in. long 6 in. wide and 4 in.
high. Its total weight is said to be 155 lbs.
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A Committee of the North of England Institute of Mining and
Mechanical Engineers has been investigating the subject of flameless
explosives. After careful .investigation and experiment, the following
conclusions have been deduced :

I. All the high explosives (ammonite, ardeer powder, bellite, carbonite, roburite,
and securite) ere less liable than blasting powder to ignite inflammable mixtures of air
and fire-damp. These explosives, however, cannot be relied upon as ensuring absolute
safety when used at places where inflammable mixtures of air and fire-damp may be
present.

2. The variable results following upon the detonation of high explosives appear to
be due in some measure to defective admixture of, or variation in, the proportions of
the ingredients used in the manufacture of the explosive.

In view of the changes from time to time made in the proportionsand constituents
of high explosives, it seems desirable that this information should be afforded by the
manufacturers to the users of the explosive.

3. In the storage of high explosives it is desirable that every care should be taken
to ensure their being maintained in a proper condition. It is also certain that these
explosives alter in character with age. )

4. It is essential that similar examinations of the working places and precautions
which are in force in mines where blasting powder is used, should be rigidly observed
when a high explosive is employed.

5. In selecting a high explosive for use in a mine, it should not be forgotten that
the risk of explosion is only lessened and not abolished by its use.

6. All the high explosives on detonation produce evident flame. -

7. The emission of flame from a blown out shot of a detonated high explosive is
not prevented by the quantity or length of stemming used.

8. In the case of a charge of a high explosive which has missed fire, if a short
length of stemming (proved up to 8in.) has been employed, the charge can be detonated
by another cartridge of the explosive and additional stemming being placed in the hole
in front of the original stemming.

A most ingenious method has been used in England for ascertaining
the constituents of air during an explosion. A charge of blasting powder
was fired from a cannon suspended in a shaft, the air of which was proved,
by careful chemical analysis, to be absolutely free from any trace of com-
bustible gas. In order to get some idea of the condition of the air inside
the pit during the explosion, samples of air were taken and were analyzed.
Two brass tubes were fastened to the rope that was used to lower the
cannon, one 20 yards from the bottom, the other 40 yards from the
bottom. These tubes were so arranged and constructed that the explo-
sion, as it passed the tubes, unsealed the outlet pipe, and the escaping
water sucked in a sample of air, which was trapped by a special arrange-
ment and kept in the tube until the rope could be wound up. By this
method it was intended that the sample of gas taken should represent
that state of the air whilst the flame was passing or directly afterwards,

- The tube nearest the bottom, as the following analysis shows, did partly
collect the gas in the above condition. The tube at the top, however,
commenced to act prematurely, and was probably started by the sound
wave which preceded the explosion. This tube simply contained ordi-
nary air. The following is an analysis of the gases found in the lowest
tube :

Per .cent.
Oxygen.....ocoviiiinnnnennnn. PRTTTN Ciereenesaes 3.9
Nitrogen....... .t iviiieiiiiiiiiiiiieniaianeenns 75.9
Carbon dioxide. ........... e reei et e 12.1
Carbon monoxide..........ccvvvveeennn. Ceree e 8.1
100.1

This ingenious arrangement was due to Mr. W. J. Orsman, and it is
probably the first successful attempt which has been made to get a sam-
ple of gas during the progress of explosion ; and there is not the slightest
doubt that the presence of such an amount of carbon monoxide converts
mixtures of coal dust and air into a highly explosive body. As the ex-
plosion takes place, and as the carbon monoxide already produced is
oxidized to carbon dioxide by the action upon it of water vapor present,
and also by its direct combustion with oxygen, the hydrogen of the
water vapor is set free, whilst the heated coal dust also yields certain
inflammable products of distillation to the air, and partial combustion
also of the coal dust gives a considerable proportion of carbon monoxide
once more, and these, driven rapidly ahead of the explosion, form, with
tore coal dust and air, a new explosive zone, and su by waves and
throbs the explosion is carried through the dust laden galleries of the
mine.

.

Repairs to Rock Drills.

General Mining Ass'n. of Quebec— Discussion Continued on Paper by Mr. A. Sangster..

By Mr. Joun E. Harbman, S.B., M.E., Halifax.

I have perused Mr. Sangster’s paper with much interest and have looked in the
discussion which followed for some categorical statement which would show the
actual cost per month (or per year) per drill for repairs, or for renewal of parts. Not
finding this I propose to give some figures, which are the result of three years working,
of a Rand drill plant at the mines of the West Waverley Gold Co., Ltd.,
Waverley, N.S.

The number of drills in the plant is five, three being No. 2 1..G., and two No.
3 L.G. During the last year a 32 slugger (the equivalent of a No. 2 Little Giant)
lhas replaced one of the No. 2 L.G.’s and I shall make reference to this substitution
aters

Of this number of drills, three have been in constant use, at an average, the aim
being to always have one drill of each number in the shop in perfect repair, so as to
substitute it without loss of time, in case of any accident to a working drill below.

The total cost of repair parts during this period of three years ('92, '93 and ’94)
has been $275.05 or an average per drill per year of $30.65. But at the end of these
three years there is but one drill in the lot of five that is fit for service. At a careful
estimate about $18.00 would be necessary to make this drill serviceable for another
year ; so that to the amount of $275.85 should be added, a# ¢ke Zeast, the cost of four
drills, say $800.00, making a total of $1075.85. To be yet more accurate we must
add a portion of the cost of the fifth drill, which is serviceable for a time yet, say
$l53.9‘cl>, making a cost of $1225.85 for five drills for three years, or $136.20 per year
per drill. .

In view of these figures it certainly would appear that Mr. Blue’s suggestion that
the manufacturers should sell the drills at ‘¢ something like 25 or 50% on the cost” and
then send tHem, after six or eight months use, to the scrap heap, is the'most practical
and economical from the user’s standpoint. For it thust not be forgotten that the
above figures do not include the labor of the blacksmith or machinist who removes
the broken or worn parts and fits the new ones, and cleans and oversees generally the
drills of the plant ; only the first or market cost of the repair pieces, and of the shop
in reboring, etc., etc., are included in the figures given.

As a matter of convenience (which may also be interesting to some members of
the Association), I have had calculated the cost per drill per year for each of the
various renewal parts we have been required to use. ‘

Cost per Cost per
Name of Part. Drill Name of Part. Drill
Per Year. Per Year.
Piston packing rings...... $0 55% Slide valves.............. $o 22
¢ springs....| 0 13% Valve seats.......... ... o 50
Ratchet. ............... 1 00 Rockers. .......... e 1 44%
Pawl.................... 0 59% Rocker pins............. 08
Pawl springs......... ... o o8 Throttle valves. ... ...... o 72
Pawl studs...... ... ev..| O 14 Feed screw....... .... .| ©39
Rotating bars ......... 1 22} Jambnut.......... .. ... 0 oz
Rotating nuts........... 111 Feed nut................ 195
Buffer yoke.............. 0 05% Shells........ocvvuvnnnnn 388
Cylinder Buffer.......... o111 Split stuffers. ............ 0 66
Chuck bolt nats ......... o 22 Step clamp bolt...... o] 044
Chuck keys............. o 334% Arm clamp bolt.......... 0 42
Chuck bushings...... vees 4 22 Hose end fittings. ........ 129

In this list it is seen that ‘‘ chuck bushings” easily stand first, with “shells” a.
good second.  An explanation of this is not easy ; maany of our chuck bushings at first
were very brittle and broke easily. Since getting a better bushing the wear must be
attributed largely to the sharp cutting quality of quartz dust. Mr. Geo. R. Smith’s re:
mark that the life of a drill depends largely upon the operator and also upon the rock
to be drilled, will be endorsed by every drill user.

As an instance I may allude to an installation of Rand drills put into one Oldham
mine some few.years 2go, the repairs to which have amounted to less than $10.00 per
drill for the whole of that time. The difference between the cost of these repairs and
those at Waverley is chiefly due to the difference in the nature of the rock encountered.
It is also due in part to the fact that we work at a higher air pressure in Waverley than
in Oldham, the guage underground in Waverley reading go Ibs., while at Oldham the
average pressure did not exceed 70 Ibs. per square inch. The high’ pressure in
Waverley was a necessity, as the drainage pumps of the mine are operated by com-
pressed air.

The most effective agent in reducing the cost of repairs to drills has been the-
adoption of the rule of charging all repairs against the contractors or miners operating:
each drill. At the end of each month the repair bill is scrutinized closely by the man-
agement and items unquestionaoly due to wear and tear are assumed by the company ;.
items due to carelessness or recklessness arc charged to the men operating the drill.

In reference to the remarks of several gentlemen regarding the quality of oil to be
used, I might say that in gold quartz mining the use of oil has almost to be prohibited,
at any rate it has to be minimized, as the oil is most detrimental to subsequent amal-
gamation in the mills. At the suggestion of Mr Halsey, who was connected in the-
matter, the experiment was tried of using a compression grease cup on the drill. It
was found that although lubrication of the valve was perfect, the grease failed to pro-
perly lubricate the cylinder, and after attempts to use glycerine and plumbago had also
proved abortive, we were compelled to return to a light machine oil, and to use the
greatest care and supervision in its use on the drill. But we have never found the-
wear on the cylinders to be a principal item, and in this respect cannot consider Mr.
Sangster’s idea of bushing as of prime importance.

Something over a year ago we substituted a 32 Slugger for one of the No. 3 Little,
Giant drills, hoping thereby to diminish the number of renewal parts.

Our experience with the Slugger has been most satisfactory, so much so that we
have substituted two more Sluggers in place of *‘ Little Giants.” We find that the
Slugger No. 32 working under our high air pressure is a more economical machine;.
and one that is fully as effective in hard ground, and we have also had the satisfaction
of seeing our bills for new parts materially reduced. In my experience of 17 years I
have never worked a more satisfactory air drill than the Rand 32 Slugger. :
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“The Variation of Pressure in Cornish and other Pumps.* BOFtoM PLUNGER,-—=GAUGE FIXED JUSI ALOVE SUCTION CLACK.
Statical pressure, 144 Jos, per square inch.

—

By G. E. J. MeMurrrig, A Inst, CE
— Speed of Engine 1n strokes p. winute] 1 2 3 4 5
. My attention has lately been drawn to a very interesting subject, viz., the varia. Time of up stroke in seconds, .....| 24 2 2 2 2
tion of pressure in Cornish and olhc.r pumps. . . . “  downstroke ¢ . 5 6 5 S S
This has led me to make a series of experiments on the Foxes Bridge Colliery Resting at bottom .. ... e 50 20 13 S 5
pumps. o , . , )
This engine was futly described in Vol 18, No. 4, of the Institute | roceedings, o - R R o ze10
and it will be sufficient here to state lh:\l. it is‘:m ordmn‘r{y 56‘:ml<‘:h Cor[ush Conldcr!i;]ng {)‘:‘Si:ﬁnti:lrf:‘:ﬁ):ll:l]sl:&‘:;‘d5 Ceanaen zcoro uzro zczm zczr |
Engine, with Cotaract gearing goveming the upstroke of the engine 3 and with a el Rt OGO« et 2 . , 3
Iochr 12 inch plunger l}(;rcing 373 ft from bottom, and an upper 15 inch plnge: g'l:)r?lll:::‘:fnsi lll:':kl::'sz_:“(‘)f]l“l'\_"b tup.. ”6010('5;0 '60;0130 '603‘"29 153;(:}‘ 103203510 79
forcing 521 ft. further to susface,” The rising main is 13 inches diam, throughout. Pressureon Planser reaching botta -“-‘-' . 3§ 32,- o
Experiments were made just above the delivery and suction clacks of loth I)xtnlion of 'mh inhc"\n({i‘s - S'V(?) 43 2 -3
plungers, <o as to compare their action.  And to make the eaperiments as complete Returning lob‘ ¢ : Lt 3/ . 2 144 144 o
as possible, the speed of the engine was in each case regulated as nearly as possible Dtmlion"( A R 4g_ ‘: 4 i 3
‘to 1, 2, 3, 4, and 5 strokes per minute, by means of the cataract.  In no case was the SEOnES . veeeel 4 7 9 =
.enpine handied by the driver, so that the results obtained are those regularly obtained
in its working. . . Maximum pressure on Plunger reaching top, 203 Ibs., being 61 lbs., or 42°4 per
It should be added that each result is the average of some ter experiments. cent. ahove statical pressure,
The guage used was a duplex, with two pointers to check one another, and was Minimum pressure, zero,
‘kindly lent by .\.Ic«rsi Harvey, ofk!laylc. \;‘lxo ?upnhc;l this |'1cw [})lump work. The Range of variation, 203 Ibs.
pipe connecting it to the pump work was only a few inches in length. - . )
P The following are the results (see also Plates 4 and 5) Experiments male April 20, 1894
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Variation in Pressure in Cornish and other Pumps.
P
BottoM PLUNGER—Ga  E FIXED JUST 4ROVE DELIVERY CLACK.
tatical pressure, 143 Ibs. per square inch.
5 P » 143 per square inch UrPeER PLUNGER.—GAUGE FIXED JUST AROVE DELIVERY CLACK.
' ' . -
“Speed of Engine in strokes per . Statical pressure, 200 lbs. per square inch.
minute ... coeenean ceeee 1 2 3 4 5
“Time of up stroke in scconds. . 2 2 2 2 2 Speed of Engine in strokes per .
- Time of down strokeinscconds 3 3 3 5 3 MIWC. v veiernins wennne 2 3 4 5
‘Resting at bottom......oco 5 21 11 " "
: Resting — >4 7 5 Time of up stroke in seconds. . 2 2 2 2 2
- “Vibrationon Plunger reach’gtop154t0133 {173to127(17210 125{1573t0 1244 j160101223* * downstroke ¢ ...} 6 5 3 5 5
" .Duration of same in seconds . 5 4 4 4 5 Resting at bottom ..... - | 56 21 11°5 8 5
."“Vibration on Plunger reaching Vitrat . -
bottom... ... .. eeeens.|179t0112}178t0110}180t0 1071758t0 113 180 to 105 ibration on Plunger reaching
.Dutation of same in scconds. . 54 23 143t 8% 5 D top... e 21410191'20010187} 1210101882173 to191 232} to 180
Gauge returned to....... seed 143 143 143 143 143 v};;““?“ °r samce in seconds...| 4 4 4 4’5 4
Duration of same in seconds. . 2 2 2 2 - ibration of Plunger on reaching
“Vibration on Plunger leaving Dbou-om cse seeesseess ... j260t0140,260t0 140 [260101371259 to 133272} to122}
5t DOUOM vaenensorannseens - —_ - - 155 to 125 uration of same in seconds ...| 27 215 14 2 2%
. “Puration of same in seconds. . — — - — 2 Gauge returned to. .... ..... 200 200 200 200 200
*Gaup~ dro] momentarily to 243 1bs on Plunger leaving to . . . "
1erof,, vib?apx.ign just bcforcy Engine reached bogom_ 5 top. Maximum pressurc on Plunger reaching bottom, 272 lbs., being 72 lbs., or 36 per

. . . cent. above st .
Maximum pressure on Plunger reaching bottom, 180 1bs., being 37 lbs., or 26 ent. above statical pressure

i :per cent. above statical pressure. Minimum pressure, 122 1bs., being 78 lbs., or 39 per cent., below statical pressure.

Minimum pressure, 105 1bs., being 38 1bs,, or 26°6 per cent. below statical Range of variation, 123 1bs.
" -pressure.
P Range of variation, 75 lbs. Experiments made Aprit 23, 1891.

Experiments made April 26, 1894.

*South Wales Institute of Engineer<.
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UPPER PLUNGER—GAUGE FIXED JUST AROVE SUCTION CLACK.

Statical pressure, Zero.

BorroM PLUNGER—GAUGE FIXED JUST ABOVE SUCTION CLACK.

Statical pressure, 144 lbs. per Square Inch,

Speed of Engine in strokes per minute ...... 1 3 4 5 Speed of Engine in strokes per minute... ...... .. .... 4 5
Time of up stroke in seconds............... 2 2 2 2 Time of up stroke in §ecoi(ds ....................... 2 2
Time of down stroke in seconds ............ 4 5 5 5 Time of down stroke in seconds....... BN 5 5
Resting at bottom . ............ ......... 59 11% 8 1374 Resting at bottom.................o0v. L., P 7°5 4’5
Pressure during up stroke....... .......... zero zero zero zero Pressure during up stroke................. ..... N zero zero
Duration of same in seconds.......... ..... 224 2 2 2 Duration of same in seconds. .......covuu ..., .. 2 2
Vibration on Plunger reachihg top..... R 220 240 240 o* Vibration of Plunger reaching top........... ........ 160 to 127 172 to 112
Duration of same in seconds................ 3% 3 24! 24 ¢  Duration of same inseconds. .. .oovv v euiiuii. ... 5
Pressure on Plunger renching bottom. ...... 150 140 135t | 130 % Pressure on Plunger reaching bottom.......... ... ... 48 26
Duration of same in seconds...... ......... 3 4% (374 . :‘ Duration of same in seconds. ... «evvvuvianiio... ... 4 3
Which gradually rose to................... 180 170 155 | 150 )=  Returning to............coe virveniinnninin ..., 144 144
I e i e i 8Y 8 44 .. Duration of same in seconds. ...vcvvevvunnnnn. ..., 5 2
Returning to. ...... ... ... ... ... veo.| zero zero zero zero
O 39 % 1 1Y

Maximum pressure on Plunger reaching top, 172 Ibs., being 28 Ibs., or 194 per

*On Plunger descending the gauge dropped to 205 lbs. in 134 seconds.
tWith a considerable vibration.

Maximum pressure on Plunger reaching top, 240 lbs.

Minimum pressure, zero.

Range of variation, 240 lbs.

Experiments made April 23, 1894.

It is by no means an easy matter to take these indications, but the results agree
well, and great care was taken in making them.

‘The moaus operands was first to regulate the strokes of the engine by means of
the cataract. Next, to time the upstroke, downstroke, and time the engine rested at
bottom ; there being no appreciable stop at top.

Finally the pressures were taken in the shaft by myself and two men ; one calling
out the position of the plunger, the second reading the gauge, and the third timing
the period of the vibrations.

At the higher strokes two men were required to read the gauge, and the times
were noted after.  As the engine was going at a regular speed this would not how-
ever malter.

Messrs. Harvey, to whom a copy of these experiments was forwarded, have raised
an interesting point. They argue * that the variations in pressure shown by the gauge
at the higher speeds is greater than that due to the actual pressure. The increase on
the pole reaching the bottom being 30 to 40 per cent. above that due to the head of
water, the weight of the rods, etc., would not be able to force the pole down against
the pressure, and the addition owing to friction of rods, packing, etc.” They have
‘“noticed in practice, that if pressure is brought suddenly on to a gauge, the index
vibrates beyond the pressure actually applied, this being due to the elasticity of the
spring.”  And this, they urge, ‘“ has happened in these experiments, especiaily as the
mean ?f the vibrations gives about the pressure to be expected from the head of
water.’ :

Their impression is ‘‘that the friction of the water, etc., would increase the
pressure by from 5 to 7 per cent. above that due to head, when the pole is working at
5 to 6 strokes per minute.”

They *‘ instance a case of a go-inch engine, the load on the piston of which was
12 per cent. more than the area of the poles multiplied by the pressure due to head of
water, this 12 per cent. being accounted for by friction of piston rods, pole packing,
friction of water in rising main, &c.”

In regard to Messrs. Harvey’s contention, that with such an increase in pressure
the engine would not be powerful enough to do the work, it must be remembered that
these great increases both at top and bottom occur just when the rods come to rest,
and consequently do not increase the work to be done by the engine, and the conse-
quent consumption of fuel.

To reduce thevibration of the spring they also suggested taking these experiments
with the gauge partly closed, and stated - that they found if the cock leading to the
gauge be nearly closed the gauge moved much more steadily. .

No doubt if the cock leading to the gauge be partly or nearly closed, the vibra-
tions will be less,  but if water be driven through such a small opening, will not this
greatly increase the friction, will the vibrations be equally quickly conveyed, and will
the results obtained be accurate ?

In order to test this, the following additional experiments were made with the
gauge approximately half open, above the suction and delivery clacks of the bottom
plunger, the engine in each case being driven at 4 and § strokes per minute.

BorroM PLUNGER.—GAUGE FIXED JUST ABOVE DELIVERY CLACK.

Statical pressure, 142 lbs. per square inch.

Speed of Engine in strokes per minute............... 4 5
Time of up stroke in seconds ......... e ceee 2 2

“ downstroke L. L.l Ceeen g 5
Resting at bottom.. . ..o viuiiiiiniiniennanin., 4
Vibration on Plunger reaching top.................... I5Ito 129 | 166 to 121
Duration of same inseconds. ... ............ .. ..., 5 5
Vibration on Plunger reaching bottom ............... 174 to 110 | 174 to 109
Duration of same in seconds. ..... ... c.oviaii.l., 4 3%
Gaugereturned tO . ... ittt ittt e e . 142 142
Duration of same inseconds. ...... ..ooevvinan. ., 4 1
Vibration on Plunger leaving bottom ..... cieereaeea, — 150 to 130
Duration of same in seconds. .............. e — 2

Experiments made May 8, 1894.

Maximum pressure on Plunger leaving bottom, 174 lbs., being 32 Ibs., or 22°5
per cent., above the statical pressure. .

Minimum pressure, 109 lbs., being 33 lbs., or 23°2 per cent., below the statical
pressure.

Range of variation, 65 Ibs.

cent., above the statical pressure.

‘Minimum pressure recorded, zero.

Range of variation,- 172 Ibs.

Experiments made May 8, 1894. .

These experiments agree with those previously taken with the cock fully open, ex-
cept that the vibrations are not quite so great.

Next, the gauge was fixed above the delivery clack of the lower plunger, and
with the engine worked at § strokes the following was found :— -

With the cock slightly open the gauge stood at zero.

With the cock one-quarter open the gauge stood at 70 lbs.

With the cock one-third open the gauge showed slight vibrations.

With the cock half open the gauge showed considerable vibrations.

The statical pressures were next tested above the delivery clack.

When the gauge was wide open as before it registered 142 Ibs.

When the gauge was half open it registered 65 lbs., and this pressure decreased as
the cock was closed.

These last experiments, on the dynamical and statical pressures, appear tc me to
prove conclusively that such experiments, to be accurate, must be made with the gauge
cock fully open.

The following are the probable reasons for the great variations of pressure on the
pump work :—

Taking first the action of the gauge, when placed above the delivery valves of
both plungers, we find on the plunger reaching the top, there is a great vibration, due
doubtless to the plunger travelling faster than the water on leaving the bottom; on
the plunger stopping at top the water reaches it, and at the same time the plunger
drops 1% inch or so, opening the delivery clack, and throwing the full weight of water
suddenly on the plunger.  On the plunger reaching the bottom the vibration is con-
siderably greater, possibly owing to the water not escaping as quickly as it might, and
consequently there is additional pressure put on it. This is in part borne out by the
fact that the vibration with the _bottom plunger, which is a 12-inch pumping into a 13-
inch rising main, is less than with the top plunger, which is a 15-inch pumping into a
13-inch rising main, even aliowing fgr the difference in height ot the respective rising.
mains. Or else on the plunger coming to rest the rising water is checked, and then
falls back on the delivery clack, closing it. Possibly it may be a combination of the
two.

At a speed of five strokes a considerable vibration is also shown by the gauge, on
the lower plunger leaving the bottom, and on checking the experiment this was found.
to be correct. Probably this was due to this delivery clack being not tight at the
time, but it is difficult to see why this occurs only at this speed.

When the gauge is placed between the clacks, the results obtained from both.
plungers are very similar, except that the gauge returns to zero when the top plunger
rests at the bottom, showing that the delivery clack is tight ; while the gauge attach--
ed above the bottom plunger suction clack registers the statical pressure when the
plunger rests at bottons, showing that there is leakage here. During the up stroke the
gauge registers zero, as the }?Iunger outstrips the water. On reaching the top there is.
a considerable vibration, owing to the rising water reaching it, and the plunger' drop-
ping back and thus opening the delivery clack, which suddenly throws the weight of
water in the rising main on the gauge.

* The drop in pressure on the plunger reaching the bottom, is probably i'n part, if’
not wholly, due to the rushing water leaving the now standing pluager, causing a re-
duced pressure.

In the case of the upper plunger there is a slight increase in pressure beforg the
gauge rests at zero. This may be due to the clack, which is an ordinary one with a
relief clack on top. The first pressure is shown on the plunger coming to rest, and
the water leaving it, so to speak, the main clack ‘then closes, and the pressure rises as
the velocity of the water drops. . Next the relief clack closes, and the pressure drops.
to zero. The absence of lhis. slight rise in connection with the bottom plunger is.
probably due to the gradual rise to the statical pressure hiding it ; this rise being due
to leakage of the delivery clack.

The drop in pressure shown by the bottom plunger is much greater than that
shown by the upper plunger, and is possibly due to a 1 5-inch plunger pumping into a
13-inch main in the latter case, and in the former case a 12-inch plunger pumping into
a 13-inch main, the freer vent thus given the water producing the lower pressure.

It will be well here to say, that Messrs. Harvey state the increase in pressure
caused by a large plunger pumping into a small rising main is very small, except in very-
extreme cases. They instance th_e case of an 18-inch pole with 8-foot stroke, making
14 strokes per minute, pumping into a2 12-inch main, the increase in pressure due to
the small area of the delivery being but 3 per cent. beyond that due to the head.

Experiments similar to these described have been made by several. It may be of
interest to refer to some. _

Mr. Emerson Bainbridge experimented on an 84-inch beam engine, with two 26--
inch lifting sets at one end of the beam, and an 18-inch and 16-inch lifting set at the
other end.

Mr. F. N. Hall, on a Cornish engine erected at the Settlingstones Lead Mine in
1868. The engine had a 60-inch cylinder, and attached to the outer end of the beam
were a 7-inch set lifting to 12 fathoms, two 1334-inch sets lifting a further 17 fathoms,.
and finally an 18-inch plunger set forcing a further 37 fathoms.

Both of these papers are in Vol. 21 of the North of England Engineers’ Pro- -
ceedings. .

Tlg)e Foxes Bridge experiments can be compared only with those on the Settling--
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stones forcing set. With these they agree well, except that the vibration at the bottom
-of the stroke is greater than that at the top of the stroke, whereas the Settlingstones
pumps showed the reverse.

The Settlingstones experiments also showed the dynamic pressure on the bucket
to exceed the dynamic pressure on the plunger in the proportion of 1°7 to 1°3 times
the statical pressure of the column, which gives forcing sets a decided advantage over
lifting sets if this be reliable. .

The remedy suggested by Mr. Hall for these excessive pressures is the admission
-of a small quantity of air at each stroke, pumps connected with fast-working engines
on board ship being said to do this. This was further emphasized by other speakers.

Is this ever done in connection with Cornish engines? A compound rotary en-
gine, erected by Messrs. Simpson at Throckley Colliery a few years ago, an air vessel
was placed at the pit bottom. In connection with large horizontal pumps placed
underground, forcing from the bottom to the top of the pit, this is also generally done.
If it is found useful in these cases, it seems reasonable to expect that it would be use-
ful to the Cornish engine.

In the course of the discussion on Mr. Hall’s paper, Mr. J. B. Simpson said he
had obtained an increase of pressure of 50 per cent. in plunger pumps over that due
to the column.

The fact that a pump delivers water long after the stroke is completed was referred
to. In our case this continues till the commencement of the next stroke, though it is
a decreasing quantity. This vés »2oa may explain the length of vibration of the
spring.

P I%Ir. Bulman, in Vol. 3, page 107, of the British Mining Students’ Proceedings,
describes some similar eaperiments made by Mr. Wight, the engineer, on the Dinning-
ton Colliery pumps. The engine was a 66-inch condensing beam engine, with 10-foot
stroke in pit, and steam on the piston on both up and down strokes. It has an 18-
inch set lfting the bottom 72 yards, and an 18-inch set forcing 56 yards further
attached to the one end of the beam ; and a 20-inch set lifting a further 72 yards at
the other end.

These experiments agree with the Foxes Bridge ones, in showing a greater vibra-
tion at the bottom of the stroke than the top, above the delivery clack, and thus differ
from those made at Settlingstones. Above the suction clack, however, at the bottom
of the stroke, the pressure appears to rise largely before the fall in pressure comes.

Mr. Wight suggested that the area of the pumps above the working barrels be
increased, so as to check the velocity of the rising water above the clacks, and thus the
fall of water with its consequent shock wuuld be reduced.

Mt. Bulman also gives the following (Vol. 16, page 88) : —

At Gosforth Colliery there is a pair of Tangye’s special double-acting pumps,
with 7-inch rams, 32-inch steam cylinders, and 6-foot stroke, forcing 1,080 feet. At
10 strokes per minute the gauge showed a vibration of 450 to 550 lbs., while the statical
pressure is 468 lbs. A clack was fixed between the gauge and the rising main, and
the low pressure was got or this closing, and the high when the head of water was
encountered.

At Springwell Colliery there is a pair of Evans’ Cornish duplex engines, with 24-
inch cylinders, 3-foot stroke, and 8% double-acting rams, forcing water 780 feet.
The statical pressure of this head is 338 Ibs. With the two pumps working the pres-
sure varies from 300 to 370 lbs., with one pump only from 250 to 450. At Byer Moor
Colliery there is a pair of 6-inch double-acting pumps, with 4-foot stroke and 20-inch
cylinders. The statical pressure is 220 Ibs.

Until an air vessel was added, with an arrangement for charging the air vessel at
the pressure due to the head of water, the pressure varted from 180 to 270 lbs. With
the air vessel, there is little or no vibration. Mr. Bulman advocates the addition of
air vessels to direct-acting engines, to reduce the strains on the pump work, and con-
siders that the variation of pressure depends largely on the efficiency of the valves.

Other experiments by Mr. Melly (Vol. 8, page 40, of the British Students), on a
Cornish engine with 17-inch ram forcing 144 yards, show similar results above the
delivery clack to those obtained by mysell. )

Diagrams of the Foxes Bridge experiments are shown on Plates 4 and § with the
engine going 3, 4, and § strokes.

The vertical divisions represent pressures of 10 lbs., the horizontal division inter-
vals of 1 second.

The times when the plunger reached the top and bottom, and when it left the
bottom, are also given.

There was no rest at the top of the stroke. )

The zigzag line represents the pressures registered by the gauge, the dotted line
the statical pressure.

GENERAL MINING ASSOCIATION OF QUEBZG.

Proceedings of Fifth Annual Meeting— Continued.

The concluding session of the Association was held in the New Club Room,
"Windsor Hotel, Montreal, on Friday afternoon at two o’clock, Mr. John Blue, C. and
M.E., President, in the chair.

THE IMPORTATION OF MINING MACHINERY.

THE SECRETARY again called attention to differences of interpretation by
collectors of the law respecting the free admission of mining machinery. 1n the Pro-
vince of Quebec, for instance, he was informed by one of their members that silvered
copper plates for a gold mill had been held for duty, notwithstanding that for a num-
ber of years these plates bad been admitted free in the Province of Nova Scotia. The
Ontario Government imported recently two Sullivan prospecting drills from Chicago
and the duty had been charged, notwithstanding a provision of the law which speciaily
provided that diamond drills be admitted free. The Cumberland Railway and Coal
Co. had brought in, for use at their Springhill collieries, a very heavy and specially
designed colliery pump, from Jeansville, Pa., of a class or kind not mianufactured in
-Canada, but the duty was collected under protest. The New Glasgow Iron, Coal and
Railway Co. had also been compelled to pay under protest duty on their coal washing

plant, machinery not manufactured in the country. Some difference of opinion existed
in the Department of Customs respecting the meaning of the Act, it being claimed
that in this instance a coal washing plant was not, in the strict sense of the word, min-
ing machinery, but he understood that a ruling had been given by the Department of
lustice which admitted all machinery and appliances for mining and treating ores and
minerals to be within the jurisdiction of the Act. Some action should be taken to
bring the matter again to the attention of the [Department, and he would move that
the President and Secretary, with Messrs. H. A, Budden, H. Drummond, J. Burley
Smith, S. L. Spafford, R. T. Hopper, J. J. Penhale, Capt. Adams and S. P. Franchot
be a deputation to interview the Minister of Trade and Commerce and the Controller
of Customs.

MRr. R. T. HOPPER said his company had brought in a crushing plant not
manufactured in the country ; they had to pay duty, and it had never been refunded.
He seconded Mr. Bell’s resolution.

MRr. PENHALE—The only list in the hands of the collectors was one furnished
by the Jenckes’ Machine Co. of Sherbrooke, which embraced everything under the
sun. -

CAPT. ADAMS moved that the Committee appuinted by the last motion be re-
?uested to bring before the Government the question of admitting all mining machinery
ree into the Province of British Columbia for a limited period. In making the
motion he pointed out that the present law had been framed before mining in British
Columbia had assumed its present importance, and consequently so far as that
province was concerned the law was practically a dead letter. Mine owners could
not imprort their machinery from the Province of Quebec, and they had to import it
from the United States. Mining was largely conducted by American capital and
American machinery, and if it were not for the present law more capital would be
forthcoming from Americans for mining purposes. Capt. Adams’ motion was second-
ed and agreed to.

THE QUEBEC MEETING.

THE SECRETARY moved that the next meeting of the Association e held in the
City of Quebec and that the following b: a_Committee of Arrangements :—— Hon.
George Irvine, Q.C., Mr. James King, M.P.P., Mr. C. H. Carriere, and Mr. J. T.
Dyer.

The motion was agreed to.

A vote of thanks to the contributors of papers and to the chairman terminated
the proceedings.

The Geological Survey and its Operatiohs.

By Dr. R. W. ELLs, OTTAWA.

( Continued from January Issue.)

In British Columbia the work of the last twenty years has made us very familiar
with the immense value of the coal fields of Vancouver, and with the inexhaustible
forests which are found, not only on that island, but at many points on the mainland.
The mapping of many of the gold fields of the interior has also been done, and the
structure of the rock formations in the Rocky Mountain chain has been carefully
worked out. The great mineral deposits of the Kootenay district have been thoroughly
examined and much valuable information bearing upon their distribution and origin
has been obtained. Further to the north the country traversed by the branches of the
Peace River has been examined and the probabilities for successful mining investi-
gated, while we have now ascertained very carefully the value of the coal area in
Queen_Charlotte Islands, and the distribution of the gold-hearing rocks and other
formations in the great mountain area, lying to the east of the Alaskan boundary.

But the study of the rock formations and their associated mineral wealth does not
by any means limit the work of the Geological Survey of Canada. In its operations
are included the study of its forma and flora. In the museum at Ottawa, stored away
in cases and high presses can be found one of the largest and most complete col-
lections of plants illustrative of the history of all parts of our Donunion possible to be
obtained. Much of the work of this branch of the department is not seen by the ordi-
nary visitor, since. unlike rocks, or masses of ore, dried plants are perishable things,
and must not be exposed to light and open air. They must be carefully laid away and
precautions taken to guard against the ravages of insects and other enemies of the
botanist’s handiwork. In these cases more than 100,000 specimens are stored, illus- .
trating the distribution of the flora of the Dominion from the shores of Anticosti to the
green valleys of Vancouver. The flora of the Peace River district, of the Mackenzie
River, and the famous barren grounds of the great plains and of the Rocky Mountain
slopes, in the west; of the shores and islands of the Atlantic coast in the east, as well
as of the country about the great inland lakes, and the interior of distant Labrador,
is thus rendered available for study to anyone interested in the botany of our country;
and to the botanists and collectors of the Survey great credit and praise are due for the
careful way in which this branch of the Survey’s work has been carried on.  Equally
inconspicuous also with the botanical specimens are the magnificent collections illus-
trative of the insect life of the country, and probably most of those who wander
through the corridors of the museum are unaware that such beautiful illustrations of
this branch of scientific work are there stored.  The ornithology, and to a certain ex-
tent also, the zoology of the Dominion are well shown by means of a good collection
of the principal birds and mammals, while the various species of land and marine
shells are also exhibited. Though in but few of these are the collections by any means
exhaustive, sufficient has been done to shew that the comparatively newer branches of
natural history have not only not been exhausted, but that the results already obtained
are of very considerable importance.

The division of ethnology has also received considerable attention. Extensive
collections illustrating the manners, customs and institutions of the various Indian
tribes which now inhabit our country have been made, as well as large quantities of
the remains and relics of former races. The branches of paleontology, mineralogy
and lithology, so intimately connected with the geological work, have been maintained
at their usual high grade of efficiency, though the opening of the north-west territories
has introduced a new feature into the study of Canadian paleontology by the accession
of great collections of fossils from the cretaceous and other closely associated forma-
tions found in that area, as well as from the older formations of the Rocky Mountain
complex. The result of the fifty years collecting in this branch of the Survey’s work
has been to gather together one of the finest and most comprehensive collections illus-
trative of the life of past ages in the earth’s history that can anywhere be found, a col-
lection of such value to the scientific world, that if by chance it should be destroyed,
its loss would be regarded as a great calamity by everyone interested in science the
world over. :

Of the internal economy of the Survey we have as yet spoken in but general
terms. The collecting of facts relative to the structure and the making of sur
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veys in the field would not possess one-tenth of their real value were no provision
made by which these surveys arid facts could be presented in compact and visible shape
to the general as well as the scientific public. Hence the necessity for a topographical
corps, whereby not only the work of the field staff can be arranged in map form for
ublication, but connecting surveys can be made to render these more intelligible.
hen there is the careful arrangement of the museum, by which means everything
deemed worthy of exhibit can be so displayed as to shew to the best possible advan-
tage the relations between the rock structure and the contained fossils where such exist,
or the minerals or ores which may be therein contained ; so that anyone in quest of
information can most readily obtain such to the fullest possible extent and with the
least possible delay. The library division also is one of imiportance, in which the
working scientist can find the most recent helps to enable him the better to profit by
the researches of his brethren in other but similar fields, and so become the better
fitted to work out the problems he may himself encounter ; and here it may be said
that the library of the Geological Survey is probably the most complete in scientific
literature of any of the libraries in the Dominion, and in as far as practicable is kept
well abreast of the time as regards the current literature of the subjects concerned.

The financial management of such an institution is also a most important item in
its general scheme of successful work, and the proper disposition of the funds, by which
the necessities of the several widely scattered parties can be best met, calls for a wise
discrimination of the needs of each and the expense peculiar to each locality to be ex-
plored ; ‘he prime object being the most judicious expenditure of the money at the
disposal of the department, consistent with the highest and most satisfactory results
obtainable.

I trust in the very imperfect description of the work done by the Geological Sur-
vey department, [ have shewn you that in the old building on Sussex street, many
kinds of work, of great importance to the nation, are being carried on.  The
structure and contained wealth of the rock masses from the Laurentian or fundamental
crust of the earth to the most recent formation of drift sand, gravel and peat, are being
systematically studied and their actual value, in so far as this is possible, is ascer-
tained. The importance of each system, as a source of mineral supply, is carefully
weighed, and the mode of occurrence and probable extent and value of each element
of economic importance, sought out when practicable, to some extent in the field, and
in more detail in the labratory. Not only are the analyses of the rocks and of the
contained ores there conducted, and their probable value from many localities care-
fully proved, but the chemical composition of the mineral waters from the various
provinces of the Dominion is carefully ascertained, and their probable beneficial
effects noted. Many of these have already proved to be large and important sources
of revenue to the localities in which they occur, as at St. Leon, Caledonia, St.
Catherines and other points.  Much of this work, though presented annually in pub-
lished volumes, fails to reach the general public, being by some’ curious process of
reasoning apparently regarded as of more importance to scientific hodies and institu-
tions of learning abroad than to those who are most directly interested in the
development of the country’s mineral wealth, a condition of things which doubtless to
a large extent accounts for the oft repeated question *‘ What is the work of the
Geological Survey?” In the present arrangement of publication, however, much
greater facilities now exist for obtaining desired information in any particular area.

It may, perhaps, be allowable for the sake of illustrating some of the points just
presented to compare the personnel and the financial outlay of the Canadian Survey
with those of our great neighbor to the south, where the area of surface to be covered
by its operations is not very different from our own. In the United States, however,
owing to certain conditions of climate and other causes, field parties are enabled to
spend a very much longer period in exploration than is possible in this country. Thus
we find by comparison of the figures of the two surveys for the year 1887-88, that
the expenditure of the American Survey for that year, exclusive of publication, was about
half a million dollars ; that of the Canadian Survey for the same date, including pub-
lication and all expenses of management, was about a fifth of that amount. A portion
of this sum amounting to about $20,000 only was divided among sixteen parties whose
operations extended from Eastern Nova Scotia to Alaska, and included surveys in all
the provinces, with special examinations of the country east of Alaska and the Mac-
Kenzie River Basin, Hudson and James’ Bays and Lake Winnipeg and vicinity. In
numbers the staff of exploration comprised in all, including assistants, thirty-five per-
sons. In addition work was carried on in the branches of paleontology, botany,
chemistry, etc., the results of that year being comprised in twelve scientific reports,
besides that of the Director, which were published in two volumes of 1,364 pages, in
addition to the bulletins or: paleontology and botany. The American Survey during
the same year employed in the geographical branch alone, eighty-five assistants, in
addition 15 the chiefs of divisions, of whom there were fifteen in connection with the
outside or geological work proper, and twelve for the associated branches, among whom
were many of the leading professors in the different Universities, men most distinguished
in their special lines of work. With such a command of men and money, magnifi-
cent results may be confidently looked for, yet in the published volume for the year
mentioned there are only four scientific reports besides that of the Director, with
twenty-four administrative reports, which correspond with the summary reports of the
Canadian Survey, and describe the season’s operations only as carried on by the dif-
ferent parties, the whole being contained in a magnificently illustrated and printed
volume of 710 pages. - In addition, as in the Canadian Survey, bulletins containing
special reports on the work done in the various associated subjects were also published.
Comparing results then, in so far as these can be ascertained, it is evident that the
Canadian Survey has continued to maintain the high standard of efficiency which it
has enjoyed from its very commencement and is giving full value for the amount of
money expended thereon. The excellent reputation which it has borne, both at home
and abroad, is due probably, first of all, to the reputation of its foundcr, the late
Sir Wm. Logan, and secondly to the fact that the great majority of its staff have
labored to the utmost with hearts filled with a love for the subject and with a desire to
achieve great and lasting results ; and while it would be folly to assert that the work
of the Canadian Survey, or of any similar institution has always been free from mis-
takes, since that would imply a degree of infallibility and accurate scientific know-
ledge, not yet enjoyed by mortals, it will, I think, be admitted by anyone conversant
with its methods of operations that the attainment of truth in regard to the geological
questions presented has ever been the chief aim of those associated in the work.

MRr. B. T. A. BELL—I see from this evening’s papers the announcement of Dr.
Selwyn’s superannuation and the appointment of Dr. George Dawson as his successor
to the Directorship of the Survey. It would be fitting in the presence of so many who
are interested in the development of the resources of the country were we to express

_ our appreciation of the labors of Dr. Selwyn in connection with this important de-
partment of the public service. (Hear, hear.) Dr. Selwyn’s worth is widely known
and honoured in the scientific world and while he may not have realized in the opera-
tions of the Survey, the ideals which mining men had formed, it was unquestionable
that his labors had been beneficial in greatly extending the knowledge of the resources
of the Dominion. It was hoped that the new Director, Dr. Dawson, who was not
only the son of an eminent Canadian, but was himself an eminent Canadian, would
give particular attention to the equipment of the Mining Bureau, and that more at-
attention would be paid to the commercial features of our mining industries than had

been the case in the past. Inthe present youthful condition of the country we
could not afford expensive explorations of the ‘ Barren Lands” and other sections too
remote to be economically available for many years to come, when there was urgent
need of information that would be economically available respecting mineral dis-
coveries and mining industries nearer at home. It was the duty of the Bureau when
new discoveries were made, such as the chromic iron deposits of the Eastern Town-
ships or the gold fields of Rainy River or Lake of the Woods, to immediately investi-
gate and report the fullest possible information to the public. There was also reason-
able ground for objection to the great delay that ensued between the preparation of
the reports of the officers of the Survey and their publication.

MRr. E. D. INGALL agreed with Mr. Bell that where any new discovery of im-
portance was made or reported, the Bureau should send an ofticer at once, no matter
at what time of the year, so as to get reliable and carefully collected information at
the very start of the movement. Last year he had asked for an appropriation for ob-
taining information respecting the gold deposits of the Rainy Lake, Madoc, Chaudiere
and other districts, but for reasons which he need not mention, no money was avail-
able.

MR. B. T. A. BELL—There was money enough to send Mr. Tyrell into the
Barren Lands.

Mg, INGALL said he felt strongly that if they could have a definite sum per
year for the work, and be expected to keep within it, and be allowed to manage the
the thing as he had indicated, they could do just what was required in that way. The
future, perhaps, would see that. In conclusion he referred to the remarks which had
been made on the previous day d‘uring his absence about the unreliability of some of
the statistics sent out by the Mining Bureau, and he showed that it was almost impos-
sible to obtain correct figures in regard to the outputs from many of the mines,

ONTARIO MINING INSTITUTE.

The Papers Contributed at January Meeting—Formal Opening of the Min-
ing Laboratory-—Members Dined by the Governors of Queens.

The Institute adjourned on Friday morning, 4th January, having held four suc-
cessive sessions. In the afternoon the members were present at the formal opening
of the Mining Laboratory, the first of its kind in Canada, and witnessed the opera-
tions of the plant which includes a small steam stamp mill, Frue vanners and other
appliances for the reduction of ores and minerals. In the evening they were enter-
tained to dinner in the Frontenac Hotel by the Governors of (Queens, the Mayor of
Kingston presiding. There was a large company present, including a number of
members of the Ontario Legislature and House of Commons. A number of toasts
were given and the proceedings were thoroughly enjoyable.

The Glendower Iron Deposit.

By W. G. MiLLer. M.A., Kingston.

It was thought that a few notes on the Glendower iron deposit might be of interest
to the members of the Institute, as it is the first property on which the new Govern-
ment diamond drill has been put to work ; and moreover, the deposit, in itself, has
some features which are worthy of study.

The Glendower mine is situated in the township of Bedford, in the county of
Frontenac. four miles east of Bedford station on the Kingston and Pembroke Railway,
with which it is connected by a switeh.

Much has been written on Ontario iron deposits by Logan, Hunt, Harrington
and others. Our iron deposits have probably been studied in as great detail as have
any of our economic deposits.  Since, however, so few of them have been worked out
or, in other words, have had their ore exhausted, most of the theories concerning their
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nature and origin have been formed, we might say, above ground. So that we may
hope to understand them better after more underground work has been done.

Many theories have been proposed to account for the origin of these deposits, and
as the deposit with which we have to deal consists of mégnetic iron ore, I shall, with
your permission, give a short review of the chief theories which have been suggested
to account for deposits of this nature, although I am aware that most of you are well
acquainted with them. Afterwards I shall give a short description of the Glendower
deposit, and we will try to determine which of these theories is the most applicable
to it.

The chief theories, then, as to the origin of magnetite deposits are :

1st. The theory which received the support of Hutton about one hundred years ago,



THE CANADIAN

MINING REVIEW. 41

Hutton believed that the iron ores which we now find among metamorphic rocks
were of ipneous arigin, 4. ¢., that the are had been emptied into crevices or fisures in
the tocks in the molten state.  His theory has now become practically vbsolete as re.
gatds most iren deposits, and the tendency of opinion, at the present titne, is towards
the chumico-sedimentary theories. It is, however, believed by some that vue tnamfer-
ous jron ores have had an igucous vrigin, . . .

2nd. Another theory closely connected with that of Hutton is that in which
it is suppased that iron ores have originated, for the most part, as the excessive lasic
pottions of igneous tocks,  Thete are such occursences, in Greenland and elsewhere,
althiough seldowm, if ever, pure enough or abundant enough to be worked.

3ucd. It has bicen held that many of these deposits have onginated as beech sands,
This theory was proposed by a Canadian, Dr. Harrington, of Montteal, in 1873, and
it has since seceived the support of many cininent geologists. . .

At Ln somewhat the same wayas under the last eaample we tind magacticsands
concentrated as aver han and collected together in lake eapanses or sull bodies of
water alung rivers.  [lence it has been held that deposits, which we now tind among
metamorphic socks, have originated in this wey. .

sth. As replaced Hnedtone beds—in which it is supposed that the icon may have
seplaced calciun: catbonate or have existed in the form of sidente, and have been
finally mctamorphosed into magaetite.

6th. As sulanarine chemical precipitates, a theory wlinch has been proposed by the
Wincheds for sume of the iron ores -magnctite and hematite--of Mianesota.  The
igneous racks associated with shese ores lead 20 the conclusion that the enclosing
rochs have been formed by submarine volcanoes.  Deposits of iron and silica, which
are intesbedded, are thought to have originated from the heated, oveslying water.
During last sumer, however, Spurs has shown that these res wiiginated from the
solutivn ot leaching out of the iron in beds of green sand or plaucanite.

7th. As mctamorphosed limonite beds.  This theury bas st with quite general
acceptance, andd it is believed by same olnervers that many of the on deposits in Jhis
vicinty have originated in this way. The liniestonie and gncisses or schists which
form the country rock are biclicved g0 reprosent sedimentary material which was laid
down contenijaganceasly with the monite.

Sth. There is the method of formation of depoats by segregation or as segrepated
veins. Thi theory is viewed with favor by many scliable vlnervers. By this method
the iton oaude s cunceived to concentrate from a state ol dissenunation in the walls,
by slow scczetion in solution, to form the ore bodics along certain favorable beds
** The nature of the action is well illustrated on a small scale by the well knowa disks
ot pytites and calcite that sorm in clays and shales.”™  This theury cannot of course be
applied to magactite deposits in general, but it is prolably true in certain cases.
Wheie at applics we should expect to tind hornblende anid othes fersuginous minerals
in association with the ore, since it woule be only from the more lasic tocks that the
iron would e leachiad ous, and it is also likely that the ore woulid be faicly well crys-
tailized.

Many depnits are, of course, commonly spoken of as veins, although they are
quite ditlesent in structure.

Berides the thearies which 1 have mentioned, there are some tcn or twclve others
which hasc been propaned, some of which scem to be applicable in certain cases, bat
they ate of less yenceral interest.

1t is difficult to say which of these theodies can be applied to the Glendower ore
bhody. This depenit lics in mctamarphic rucks which have a strikeabout N. E. and
$. W. and dip at an angle of over 807, the rocks on the upprer side of the deposit being
crypvalline liniestone, while that on the lower has been describad as horalilende schist.
The ote itsclf is 2 cuarse magaetite, and in places i« well crystallized and exhibits a
well defined gasting orcleavage. Mixed with the otc thetc is considerablc homlilende
in latge picces.  Thedepasit can be traced for over half 2 milc and, where the ore was
minxd, it hasa lwcadth of from twenty to furty feet. It was worked taa depth of
ahout une hundrod and cighty feet, and a cutious fcatuse of the ore is that down for
sonic distance from the sutface of the ground it is quite free from sulphur, s after
tcaching a centain depch it was found 1o contain a consderable percentage of this im-
putity.  The ohject of diilling at the jresent time was to test the deposit at a greater
depth and sec it the oce agawn lecamie feee from it 11 38 aid that the shaft was sunk
o 2 depth of anc hundred and twenty or one hundsed and thiny feet before the sul-
phusctiad ore was nict wit?,

It is claimed that in a fotner boting, made sonw years ago, the o1c was found 10
become free froan sulphue at a greater depth, and 1las sasses an intoaresting question as
10 how the one part of the orc contains sulphur, while the mincral bath atwove and
helow the salphuretial band i< contpasatively free from: it.

Having now brietly described the deposit, let uc see if any of the thensies of origin
which 1 have aventionai will saiis@etotilyaccount for the charactes which it prssesses.

Huton's theory, of that which considers the orc 10 have leen formed as a dyke,
cestainly cannot be applicd 10 it, a< the rocks on the sides of the deposit show no evi-
dence of inctamorphic effects, which would have been Ieought abozt had the molien
mass been protreded letween them.,

L-Thac is no cvidence that the ose is the more lasic part of an igncows mass of
tock

Centain faatuzes of the depusit also jweclude the iica that it has originated as
beech sands of as giver lars. .

The deposit shows no charactars which woeld Iead us 1o supposc that it had origi-
nated as a sshmarine deposit,

The macnctite may have been produced through the metamorphism of limonite
tiels, althour, . 1hie forn. which the layer of sulphurctted ore takes in the deposit does
not scem to pwint 1o this mode of ongin.  The sulphar layer is in a direction trans-
verse to the dip of the deposit, while if the depasit had otiginated from the alieration
of limonite, we woold expect this Iy er to lic in the ditection of the dip.

1 have not met with any descnption of bodies of osc of this nature which con-
tain sulphuretted bands in this form.  An inlctcsﬁng jopes is, however, 10 be found
in the Transactions of ihe American Institute of Mining Engincers, Vol. VI, by
1). 11. Brownc. on the ** Distritaiion of Phusphotous at the Luddington Mine.” In
this paper the author shows that the tandsof ¢ and non-be T ofc alternate
and that they lic in the direction of the dip of the tucks,

From sume characices of the hoenblende rock on the lower side of the Glenduwer
deposit, it seems poseilde that the ote may have hoen derived from this tock by a
peocess of leaching or sepregation in solution.  In grinding down a thin section of the
tock ot the micr 1 found it impossible to get a perfectly smooth and polished
satfaze.  The susface was filled with little pits or casitics as if some component of the
ok had been dissolved out.  Another character which makes it appeas as if the i1on
may have Leen dissolved ous of it is the comparnative alsence of oaides of this metal
scatterad theough it, although we should expect these to be present, as they arccniver-
salty found in rocks which are as basic as this onc.  The compuncats of the rock ate
cucntially horablende and quartz, with 2 consideralde amount of aldte. large
pieces of huenblende ate found scattered throogh the ore, a fact which scems 1o puint
tnthe peeence of hosnblende in the source from which the iton was desivad  The
prosenice of so much calcitd in the section shuws that this component has been detived
trom some source outsile of the nwck itsclf and has seplazed other constituents.

The ote, if we accept the view that it has been formed by segregation in solution,
was formed ina line of weakness between the limestone on one side and the horn.
blende rock on the other and the iron was dissulved out of the latter by water, more
or less heated, percolating through st. Along the line of weakness there would be
more chance for the matter carzied in solution to become oxidized and the result would
Le more chance for the matter carried in solution to became oaidized and the result would
be that the iron which had been dissolved out and put into solution by carbonic acid
or uther acids or alkalis, to become oaidized and precipitated in the opening and take
the place, to a certain extent, of the calcium carbonate which would e dissolved inits
place.  This latter material would be carried through by the percolating water and
deposited, on the solution becomng concentrated, in the adjoining rocks, where there
was little o no oxdation taking place.  Thus it is that we find the hosnblende rock
filled with granules of this secandary caleite.

It scems 1o me, taking all the character of the are bady into consideration, that
the magnetite has onginated by this process of segregation from the adjoining sock,
although the question needs mure careful study than 1 have been able to give it. This
theory will account fos the position of the sulphuretted band, A microscopicexamina.
tion of the rcks on cither side of the deposit would, 1 believe, in cunnection with the
other characters of the deposit, solve the problem effectually.

It has been held by most asthorities that the magnetite deposits in our Archxan
rocks have had a sedimentary ongin and have been tormed at the same time as the
metamorphic socks which enclose them. I D, Dana has summed up the opinion of
these authorities its the following words : ** Geologists who have studied the widest
sange of Archivan jron regions- -behizving that they are alike in mode of origin-—have
reached the general conclusion that the vre and schists of all are conformable in bed-
ding, and hence they are metamorphic scdimentary deposits.”

However, we have a mieans avw, in the petrographical microscope, of exawining
into these questions more deeply than our predecessors, and it is likely that more
light will be thrown on the problem.  The Winchells, as late as 1890, claimed, as
mentioned, that some of the iron ores of Minnesota had osiginated as submarine pre-
cipitate, but Spure, on making a mictoscopic examination of the ore and their enclosing
socks, during last summer, proved that the ore has been formed by a leaching out of
the iron from beds of glauconite,

Since it is likely that many owners of mining locations in Ontasio will make use
of the diomond drill, which has been so liberally placed at their service by the Govemn-
ayent, 10 tot thcie propertics, it may be well to_mention an impontant paper, on
diamond drilling, which s published in the Proceedings of the Lake Superior Institute
of Mining Engincess, for 1893, by [. I'arke Channing. Most people scem to think
that diamond dsill holes must be straight, but this writer, from cateful experiment and
observatiun, has proved that in many cases they have a considerable curvature and
that the direction which the dsill tends to take is towatds the horizontal.  Mr. Chan-
ning has, as vet, not been able to determine whether there is a side curvature as well
as the upward one.  His paper is well worthy a careful perusal by anyone interested
in drilling, and knowiny the sesults wlich he has artived at, much trouble and uncer-
tainty will often be saved.  He determined the ameant of the curvature by letting
down small glass tubes, which were parntly Siled with bydrofluoric acid, to different
depths in the holes. At the end of about two tiours the tulies were pulled up and the
ctching produced on them by the acid showed the direction which the holes took at
the points whete the tubes had rested.

The Silver Mines of Thunder Bay.

Ry Mx. Prvex McKrtar, F. G S, A, Fort William, Ont,

A few ycars ago the Silver mines of Thunder Ray were in active operation and
much mining developinent was in progtess—now all arc closed down.  The depress-
ton in the value of silver—the advent of the new Mining Law—and about the ame
time, a number of the prominen: minis had penetrated down into the silicious o poor
bearing siratum of the Animikic rocks—thoe causes combined, resulted in the com-
plete closing down of all the mines.  Of course, in time, some of them will be re-
opened, not all, as many mincs wese stantad without a showing to justify it, as is gene
cnlly the casc in all mining districtc.  Other new dikcoverics will undoulitedly be
made here, as there are lots of unexplored arcas uniier cuver of drifts and alluvial de-
posits etc.

Tt was known to gevlogists and mining men for many years, that the veins were
ticher in silver within the argillaccous stratum than within the underlying silicious
stratum 3 but fow of the mining men had much knowladge of the thickness of either,
and were often disappointed in their mining operations on this account.  As this
characteristic is becoming better understond, tnany of the miditected cfforts of the
past may in futute be avoidad. At Tiunder Hay the Animikie group of rocks covers
an area of maec than a thousand square miles. It consists peincipally of slaty beds,
argillacoous and silicivus, lying neatly horizontally upon the denuded uptusned edges
of the highly inclined Archean strata, which in this lucality undoabiaily ate largcly
Hutonion schist.  The thickness of the Animikic formation along the tun of the
western Ixlt of silver mincs, of from Siiver Harberio Gun Flint Lake, 80 to 9o miles,
will prolably average 600 to 1000 fecet ; but out towards the caast line it will be much
thicker. The silicious of lower stratum, the Jower silicious division of Mr. Ingall, is
at the lasc of the Animikie racksand is about 300 feet thick at the Duncan Mine, and
neatly 700 at the Beaver Mine. It is not likely to excead the latter thickness much
anywhere along the nosthern silver belt.  The carbonaceous clay slaty stratum that
avetlics the silicious stratum, shows a thickness of aboct 500 feet ; but along the north-.
cm silver belt, it has been partly or wholly semoved by erosion and denudation in
places s and in others it is covered with a bed oe sheet of trap which, again to the
southward, is overlaid with slaty beds higher in the formation.  1n the mines along
this lielt, all the sich deposits of silver were found in the veins within this argillaccous
steatuns, which in the southwaid direction dips under higher tieds of the formation.
It remains to be proven whether or not the argillaccous beds of the higher horizons
have the same favorable influence on the deposition of the silver within them, as the
lower statum has.  From the past showing it woald appear not, as in the great central
helt, some 1en miles of nunc in width, which lies immediatcly 10 the southward of the
northern silver belt, no tich silver lodes have yct been found like the mines on the
wostern silver belt.  Thisapparent Iatrencss of the central belt may be accounted for,
1st.  That the lower argiilaccuus stratum is the realaiiver beasing startum of the foem.
ation, in which case IE: veins here would have to be mined down through the over-
lying bads 20 1cach the silver bearing siratum ; 2nd. The western silver et seems to
lie along a linc of weakness, whete there are many fissure veins, while along the
central belt the veins are comparatively few and may aot penetratedown to the metall-
ifcrous seservoir to which T wall refer further on. 1 consider the search for the causes
that jeoduced these silver biearing veins a matter of ninch impoﬂanct. that is, 10 try
and find out if the silver In the veins i due to lateral segrepation, oc if it ascemted in
the fissures from a decp soutce, to be deprsited sabject to the laws of attraction or to
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the influences of the adjacent rocks. If the infilling is by lateral segregation, it seems
to me clear, that in the Animikie group the veins need only be worked down to the
lower silicious division, for the underlying Archean strata are exposed in extensive
areas, here and there, throughout the Algoma district. They show to be auriferous in
many places; yet, they do not show to be argentiferous in this respect anywhere, I
believe, excepting in the vicinity of the great Lake Superior trough, as at the Gopher
.and Star mines, Whitefish River, north of Whitefish Lake ; the 3 A. mine north of
Silver Harbor, Thunder Bay ; Syrette location east of Nipigon Bay ; the locations at
the mouth of the Steel River ; and the Little Pic silver mines, west of the Little Pic
river. These are all in the Archean strata and carry silver ore similar to that of the
Animikie veins, and in the case of the 3 A. and Gopher mines, rich ores. If the infill-
ing is from below, we may look for these veins to prove valuable for mining to great
depths, as the 3 A mine, and Gopher etc. prove that some of the Archean strata at least,
have the influence to cause the precipitation of silver in fissures within them, when
present in solution, as well as the argillaceous slates of the Animikie have. The
gaeater showing of silver in the Amimikie veins than in the Archean, may be on
account of the Animikie area occupying the more favourable position in relation 1o the
metalliferous reservoir below.

There is no doubt, the Thunder Bay silver veins are true fissures, as shown by the
faulting of the walls. The Silver ‘ountain vein shows a fault of 60 to 70 feet ; the
Beaver vein, 15 feet ; the Rabbit Mountain much greater ; the Duncan mine vein 120
feet, etc. ; so that the fissures must penetrate to a great depth. = It seems certain that
the copper and silver of the native copper mines of Lake Superior, were ejected from
great depths with the fluid rocks of the Keweenawan group, and also that the fissures
of the silver veins here, resulted from the subsidence in cooling of these great eruptions,
and subsequent to the flow of the fluid rocks. The previous fissures formed weie
filled with fluid rock and show now as trap dykes in great numbers, especially along
angl near the coast. It is highly probable that those fissures cut down to the great
reservoir from which the eruptive rocks of the Keweenawan were ejected, heated
vapours, steam and aqueous solutions would ascend in the fissures, and carry metals
and minerals along ; and continue the ascension and precipitation of the solution sub-
ject to the influences of the adjacent rocks until the fissures were filled as we find
them. In the event of the argillaceous beds having a greater influence in depositing
the silver, than the interstratified silicious beds that the Animikie have, the veins
within the former should show richer in silver than within the latter, as we find
them. So also with the underlying Archean strata it is quite probable that the veins
will be rich in silver within some of them and poor within others in a similar way.

The middle of the Lake Superior trough, the portion opposite Thunder Bay, ap-
pears to have been the most metalliferous part of the great reservoir for all the great
copper mines are here on the one side and the silver mines on the other. Although
the rock fognations continue westward for 200 miles or more, the rich mines do not
show excepting around the middle portion of the trough.

There are two series of fissure veins here ; those of the one the most numerous
vein nearly east and west, about parallel with the great trough ; those of the other,
cross and are prominently developed along the outer coast line, and rarely penetrate far
inland. The position of the latter series near the middle of the trough, might be ex-
pected to prove richer than the other series of veins. The Silver Islet vein is one of
them, and is certainly the richest one known thus far.

If it can be proven satisfactorily that these veins carry the silver in the underlying
Archean strata, this locality is likely to prove a valuable deep mining district. 1
consider it quite probable that it will do so, in view of the natural conditions that
bear on the matter, some of which I have in this paper endeavored to show.

In conclusion I may say in regard to the processes of lateral segregation and in-
filling of veins from below, that these are well known theories. The statement of
minerai veins in the Eacyclopedia Britannica remarks, ‘‘But that this mineral matter
came chiefly from below appears aimost certain.”

-Gold in Ontario and its Associated Rocks and Minerals.

By Dr. A. P. CoLeman, Toronto.
'

1

Since the discovery of the Richardson mine in the township of Madoc, in 1866,
gold has been found at hundreds of points in Ontario, from the Madoc region in the
east to the Lake of the Woods in the extreme west. In this distance ot goo miles
there is nowhere a gap of more than about 100 miles between known gold deposits,
except in the little explored region north east of Lake Superior, where gold has not
been discovered for a stretch of 175 miles. It will be convenient to speak of three gold
regions in the province, a south-eastern one in Hastings county, a central one reach-
ing from Wahnapitae to the Saalt, and a western one extending from Lake Sheban-
dowan to the Like of the Woods. A few isolated discoveries lie outside these areas,
and it may be that future finds will connect the three gold regions into a single one
including the whole Archaean portion of Ontario.

Unlike most gold regions, Ontario has no placer deposits, a consequence of in-
tense glacial action which has swept away all gold bearing sands and gravels and so
mixed them with barren materials in the immense beds of drift found in the southern
portions of the region as to make placer mining hopeless. It is said that colors of
gold may be washed from the sands ol Toronto Island, and probably traces of placer
gold could be obtained at many other points by perseverance in panning, but no-
where in paying quantities. In this respect Ontario resembles Nova Scotia and differs
from Quebec with its Chaudiere placers, and still more from British Columbia.

Another important result of ice action has been the more or less complete removal
of weathered products from the surface of veins, so that the sulphides which regularly
accompany gold bearing quartz in all parts of the world helow water level are here
found as a rule only a short distance beneath the surface ; implying that no large
amount of thoroughly free milling oxidized ore can be obtained from our mines, and
that the more refractory sulphide ores must be treated from the very first. The
points just mentioned account largely for the slow advance of gold mining in the pro-
vince. :

The gold from our mines is unusually pure, resembling in this respect the gold o
Nova Scotia rather than that of British Columbia. Assayers notice that Ontario gold
ores, when free from galena or copper pyrites, yield buttons with little more silver
than is accounted for as coming from the litharge or test lead employed in the assay.
Probably the proportion of silver is generally less than five per cent., though excep-
tions occur to this rule. Dr. Lawson states that in some gold ores from the Lake of
the Woods *“ silver occurs in the auriferous quartz veins, generally as an accessory
mineral, in small quantities, but sometimes, as the assays of the Pine Portage mine
show, in greater proportion by weight than the gold.”*

Our gold appears in the usual forms as nuggets, scales, etc., and never, so far as
I have observed, in crystals, though crystals of gold have been reported from the in-

* Geol. Sur. Canada, 188s, p. 142, C. C.

teresting new region of Wahnapitae. Specimens from that lake in the museum of the
School of Practical Science, Toronto, show smooth planes, but apparently only an
impress from adjoining quartz crystals.

Of the minerals associated with gold quartz is by far the most constant, so that
miners and explorers are apt to call every gold ore, no miatter what its compusition,
quartz ; if, indeed, they do not refer to it as a ‘‘quart,” with the idea that a single
specimen should be spoken of in the singular, not in_the plural. The gangue quartz
of Ontario gold ores varies greatly in character. Often as found at the surface it is
rusty and porus, ““good looking rock,” while a short distance below it contains sul-
phides and is quite different in appearance. The quartz may take on crystal form
and be more or less clear and transparent, as in some specimens from Wahnapitae, or
it may be massive or bluish-gray, as in the ore from the Ophir mine in Galbraith
township, or the Sultana mine near Rat Portage. Some ot the latter quartz, which is
distinctly schistose and has a crypto-crystalline appearance with thin bands of chlorite
or hornblende running through it here and there, might properly be described as
quartzite. In other regions the quartz is apt to be fine grained and milky or dull
white, as at the Partridge mine near the Atikokan, or the Ledyard mine in Belmont.
From the latter locality come some beautiful specinens of white cellular quartz with
specks of gold disseminated over the walls of the cells. In the same quartz Mr.
McAree has observed small red jaspery concretions.* Sometimes the quartz is stained
to a pale red with films of hematite, as at the Ray-Wiegand mine on the Seine river,
or green with malachite, as in the McGowan mine near Parry Sound.

In texture, then, the quartz may form crystals or coarse or fine grained crystalline
masses, or it may be cryptocrystalline and compact. Its color may vary from pure
white to greenish black, or it may be stained red or brown or green with Iron or cop-
per compounds. It may be almost transparent, or only translucent or quite opaque.
It may be true vein quartz or a schistose quartzite. A few other oxides occur in our
gold ores, especially the hrown hydrous and the red anhydrous oxides of iron in
weathered surface ore. Vennor states that gold has been found embedded in the
third oxide of iron, magnetite, in ,the Madoc and Marmora district, and that Prof.
Bell of Albert College, Belleville, found oxide of tin in a specimen of ore from the
same district.t A similar association has been observed at the Vermillon mine in the
Sudbury region, where small amounts of cassilerite occur.

Sulphides of one kind or another are ahnost universal accompaniments of ores of
gold that have not been subjected to weathering, the most prominent, of course, being
iron pyrites, whose brassy gleam may be seen in most of our gold ores. It displays
the usual crystal forms, cubes with striated planes or pentagonal dodecahedra.
Crystals almost an inch in diameter are sometimes found in the Belmont ores. The
common occurrence of pyrite with gold is no doubt accounted for by the mode of
transport and deposit of the metal, sulphate of iron having the power to dissolve
small quantities of the metal. ~Any reducing agent, such as organic matter, destroys
the solvent by forming sulphide of iron, the gold being deposited at the same time
This theory satisfactorily accounts for the particles of gold o'ten found embedded in
the pyrite. If the particles are above a certain size they are more or less_completely
liberated by crushing and may be saved by amalgamation. Such sulphide ores are
partially or wholly free milling. If the particles are very minute many of them will
not be set free by simple crushing, and the ore is refractory. It is worthy of note
that some of our ores which have been looked on as highly refractory, so that
thousands of dollars have been spent on chlorination or other plants with which to
treat them, have turned out to be almost completely free milling. An excellent ex-
ample of this is to be found in the Sultana mine, from whose sulphide ores 92} per
cent. of the gold is extracted in the stamp mill, and the small quantity of concentrates
obtained hardly pays for treatment.

In the Suitana ore one frequently sees specks of gold embedded in the quartz en-
tirely apart from the iron pyrites. It is clear that this gold cannot have been deposit-
ed in the way suggested above. .Perhaps_ lhx§ and the nuggets sometimes found in
pure white quartz at the neighboring Ophir mine have been carried in the form of a.
gold silicate, as suggested by Bischoff and other writers. .

The cellular white quartz from Belmont doubtless once had its cavities filled with
pyrite crystals like those now found below the level of weathering. The sulphide has been
oxidized into sulphate and leached out, one stage of the process being perhaps the
formation of hydrous sesquioxide of iron and of siderite. .

I am not aware that the marcesite variety of iron pyrites has been found in our
gold ores, but pyrrhotite, the lower sulphite, is not infrequent in the Lake of the
Woods region. . . o

Small amounts of copper pyrites are often found accompanying the iron pyrites in
our gold quartz, sometimes largely replacing it, as at Oliver Daur}ais’ Wabigoon mine.
The other copper sulphides, bornite.or peacock ore, and chalcocite or copper glance,
are much less common. In one very interesting deposit found last spring near, Parry
Sound these two minerals occur in large quantities in the quartz, far outweighing a]l
the other sulphides, and small nuggets of gold may be enclosed in them or lie
between the copper ore and the quartz.  An assay of some of this bornite free from
visible gold gave § ounce per ton, with a very small per centage of silver.

Mr, Coste in his report on the Lake of the Woods region mentions the somewhat
rare sulphide of copper, covellite, as occurring with iron and copper pyrites, bornite
and other sulphides in the gold ores from that part of Ontario.I . .

The only other sulphides which I have observed or seen mentioned in connection
with our gold ores are galena and zincblende. The former is often foupd at .the L'ak'e
of the Woods and Rainy Lake and is there considered a favorable sign, since it is
generally associated with free gold. The cause of this relationship is not easy to
understand, for the galena itself does not usually carry any important amount of gold.
Zinc blende is found in small quantities in mines near Port Arthur and Marmiora, but
seems to have little influence on the gold contents of the oge. The sulphides of iron
and copper seem much more efficient as gold bearers than those of the other metals.

The only compounds of arsenic or antimony found in our gold veins are .mxsplckel
and tetrahedrite. The latter mineral has been reported from only one locality, so far
as I am aware, the Empire mine in Madoc, where Vennor found i! fqrmmg small
gold-hearing veins with calcite, magnesite and quartz in dolomite.§ Mispickel, on the
other hand, is rather widely spread in the gold deposits of the Province, being found
in small quantities in ores from the Lake of the Woods, and in_immense amounts at
the Gatling and other mines near Delora in Marmora. The mispickel of Delora occurs
sometimes as very pretty roseate-like twinned forms or as cry§tals of prismatic habit,
but more commonly in fine or coarse-grained masses. According to Prof. Chapman, ||
1t averages from one or two to seven or eight ounces per ton of gold, and the value of the
ore is considerably increased by the large amount of arsenic it contains ; but the ore
proved so refractory that the expenditure of hundreds of thousands of dollars in
elaborate reduction works resulted only in failure.

A quite similar ore was worked, apparently at a profit, many years ago at Gold-
berg in Silesia, where the arsenic was made a valuable part of the sutput. It is prob-

*Papers of Engineering Society, S. P. 8., p. 26, etc.
4Geol. Sur., Can, 187:-2, p. 131

$Geol. Sur. Can., 1866-69.

§Geol. Sur., Can., 1866-69.

|iMinerals and Geology of Central Canada, p. 307.
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able that improvements in method ma; et cause these mines to be valuable, In consider-
ing the province as a whole one should remember that arsenic in amounts sufticient
to make the ore very refractory is confined 1o this natzow belt of teeritory.  The Bel-
mont wines, 2 few niiles away, show no trace of mispickel. )

Tellurium occurs appatently in only one locality in the province, in the sylvanite
of the once famous Huronian mine west of Port Arthur.

The other minerals associated with gold in the province are not specially impor-
tant. ¥Free gold may sumetimes be found in the silicates forming the wall of veins.
A pretty specimen frons \Vahnapitae, now in the muscum of the School of Practical
Science, Toronto, contains several small nuggets completely enclosed ingreen chlorite.
Vennor refers to occurence of gold in dolumite and calcspar;® and describes the
wonderfully rich cavity of the Richard-on mine in Madoe, whete the fitst gold was
discovered in Ontatio, The gold was here found in a *“teddish brown fercuginous
carth in which wese scattered fragments of a black carbonaceous matter, the latter
showing when broken, small Hakes and scales ofthe metal. "t Specimens of free gold from
Marmor, in the School of Science collection, are associated with a somewhat
weathiered siderite.  Protably soine of the rusty qeartz with free gold from this and
other parts of the province, tesults from the decay of siderite or othier carbonates sich
i iron rat.er than from the weathering of sulphides.

Tusning now .0 the socks in which the gold deposits of the province vccur we
find that they are all very ancient, most of them Archacan. The south-casteen segion,
that of Marmora, Madoc, Lclmont and other townships, is probably the most ancient,
belonging to what Vennor calls the * fastings series, believed by him 1o be the equiva.
lent of the lower Grenville series of Logan, Ze., 10 the lower portion of the upper
division of the Laurentian. It is possible, however, that these tocks are teally a
small area of greatly moditied (wonian.  The remarkable gold bearing deposit of
Farry Sound is prolably of the same age.  All the other impoztant gold districts are
Huronian, if we as<1ie that Lawson's Keewatin is in reality of that age.

Dr Chapman, however, has obtained gold from a vein in Keweenian rocks at
tie Enterprise mine un Black Bay, Lake Superior; and gold has been found in the
Aumnikie, north ane east of Port Arthur,? showing that the precious metal does wccur
in rocks younger than Huronian, prohal ly lower Canibrian.

Litholugically, the rocks in which gcld has been found in Outario, vary greatly.
Vennar descutxes the famou. Richardson mine as occurnng at the contact of 2 ** chior-
itic and epilani€ gaciss with a silicious fecruginous dulomsite.” 1t was in a cavity at
this contact that the thausands of dullars worth of susty carth thickly spangled with
flakes of gold were found, which roused a goll sever the like of which has never been
expesicnced since in the staid province of Ontariv.  In aeveral other parts of the
Hastings serics Vennor finds gold in veins sunning through dolomite, in silicious
dulomite o5 a1 the contact of mica slate and dolomite.  Wah the dolomites are men-
tioned various schistose socks, talcose, micsceous, chloritic aud homblendic.  So far
as mining cxperience gocs in Hastings, the deposits in connection with dolomites are
micrely pochets, metimes rich, but quickly eahausted.  Vennor believed that the
gold uf the region s in clow association with the summit of an iton beaging Land,

The only specimens of country rock frem the region which I have examined, are
from the Belmont mine, The specimens, which are greatly weathesed, consist of
divrite, peshaps originally dialase, and chloritic schist.  The Iatter contains a large
amwount, almost 50 per cent., of a catbonate, calite or dolomite.  Mr. McAree, who
cxaminad the countsy rock of the Crawford inine in the laboratery of the School of
Science, found it to be weathered divtite, with chloritic schist in the walls.§

The gold of the McGowan mine, Parry Sound, is found in a bedded vein sesting
on a dask diorite-schist and covered with a mica-diosite schist. A few fect above this
2 bed of dark grey rock turns out 2o be a gabbro.  Mingled with the quantzis a rack
consiting of quartz, muscovite, gamet and a little augite, a combination hatd to
name.  Not far off onc finds dykes of very coarsc grained pegmatite and a large ox-
tent of gneiss, while a bed of impute crysxallinc limustone occurs a mile 10 the west.
It is somewhat doubtful if this association of rocks should be placed with V'ennor’s
Hastings scries, but it differs decidedly from the typical Huronian and from Lawson’s
Keewatin.  As this is 2 new locality the rocks have bezn mentioned in some detail.

Paxing 10 the centsal gold region, the rocks containing the gold deposits alwut
Lake Wahnapitae have, 50 far as I am aware, never een carcfully cxamined, though
Bell maps them as Huronian with esuptive masses of diabase and Jiorite, the Huron-
ian heing defined as convisting of a variety of crystalline schists and stratified clastics,
such as greywacke.

The cduniry rock of the Vermilion mine is Huronian, but of just what chasacter 1
am not awarc.

. A specimen of the country sock of the Ophir mine in Galbraith Township, sub-
mitted to mec by Mr. Blue, Director of the Burcau of Mines, though greatly weathered,
is pectty: centainly a divrite.

Going still farther west we find some_gold-bearing veins in the dask Animikie
slates, notth and west of 'ust Asthur.  No dount the cruptions of fine graincd dia-
lasc which traversed these 1ocks and covered them with widespread beds of lava
have had 2 great influence un the formation and filling of the gold veing, as well as
thase of silver, in the region.

The Heronian minc, unique in Ontario as containing the rare mineral sylvanite,
doulnless vccurs, as ils name suggests, in the Huronian, but I have not scen any de.
iled deseription of the enclosing rocks.

.. Wenow come 10 one of the most recent gold regions of Ontario, thut of the
Scinc River and Rainy Lake, whete fortunately the geology has been, in nany parts,
quize carefully worked out by Lawson and his assistants and successors. Lawson's
gxcc!lcnt map shows sotuded areas of Lautentian gnciss, granite or syenite enclosed
in wide moshes of gonchxchitﬁ gutiss or mica schist, undetlying the Keewatin schists,
peobably of Huronian age.  Up to the present gold has 321 been found, so far as |
am aware, cxcept 1t of near the latter group, which consists of a cumplicated seties of
schistose, massive and fragmental socks. e schists are cither Wasic in churacter and
of some grcen shade of color, of acid and yellowish o brown. The green scluats
are prolably of volcanic origin and are mixed up with massive fine grained diabase,
the latter being peobably solidified lavas, while the schists represent ash beds. The
g;:n schists are sometimes soft and chloritic, at other times hard and homblendic.

acd scries Qf rocks roprase.ts, according to Lawson, a later series of volcanic
peoducts resembling quartz, porphyry and related rocks originally, but now turned by
mctamorphiz action into istose, fclsites, etc.  Besides the rocks mentioned, dis-
tinaly fiagmental rocks, such as graywackes and even schist conglomerates occut in

amounis. Of liieve :~cks the suiter green schists natunally appear the most
Powmising, ard many ic:»’l‘d bearing veins have been Jocated in them, almost always of
the bedded ~ariety. amples of this are found in the well known Little American
mine, where a series of lens shaped quastz veins dip steeply (82°-85°) to the south, be-
rec pold has however been

tween layers of chlocitic and hombiendic schist. found
also in bedded veins in schist apparently of the felsitic or acid type, asin the series of
locations north of Wild Potato Lake, »n =sgansion of the River Seine. The must
*Geol. Sur., Can., 3866-69, P 167,
<tikid, p. 3
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talked of clainus of all in this region, the Ray-Wiegand property and adjoining ones,
which are now being developed, show free gold at many poiats and asses: well, but
are of a totally difierent character.  They are distinctly fissure veins, with sharply de-
fined walls, crussing the general trend of the schists of the segion. These veins are
not in the schists, but in a peculiar quartzase granite, not very far from the contact
with the Keewatin schists. Some other bosses of granite, and also of a very coarse

rained gabbro, or pethaps anorthosite, since the white felspar greatly predominates,
s just to the west on Bad Vermillion Lake.

The rocks of the Manitou region to the north are of the same general character,
but have not yet been map;ad.

On a claim owned by LaCourse, a pockety vein which has provided a great num-
ber of handsome specimens, lies in a gneissoid rock that looks very different from the
ordinary Keewatin, :nd may be Conchiching, but I wish to examine thin sections of
the specimens taken before speaking positively.  Another claitn which is now being
devcloped at the north end of the lake, show< hedded veins of quartz with visible
gold in Reewatin graywacke,

The massive diabases of the Rainy Lake and Manitou contain few quartz veins,
and these are apparently not auriferous.

The most westerly gold field of Ontario, that of the Lake of the Woods, has been
before the public for a number of years and is faicly well known as compared with the
terstosy just 1o the cast.

The Sultana mine, which produces its brick of gold with great regularity, wotks
a bedded sein in green and gray chloritic and homblendic schist.  On the same
island or point we find a vein suriking ip a quite different direction and enclosed in a
somewhat coarse syenitic gneiss.  This is the Ophir niine, which has produced such
wonderfully rich specimens of free gold.

The Bad mine, near Rossland, which also provides specimens rich in free gold, is
on a quartz vein lying upon gray syenitic gneiss and having a few feet of fine grained
flesh-colored gneiss or granite just above, followed by the syenitic gneiss again.

Other mines in the same vicinity have been sunk upon bedded veins in green
schists of the usual Keewatin type, but nowhere far away from the syenitic goeiss.

In summing up the resulis of this very brief survey of a very wide ficld, one may
say that the gold of Ontariv is gencrally alloyed with only a small percentage of
silver, and 1 uscally found, as in most other regions, in quartz containing iton pyrites
ot other sulphides, or the oxides resulting from their decomposition. Much ot it is
free willing, and very refractory ores, such as tellurides or arsenic compounds, occur
in only two lncalities. In the western part of the province the presence of galena or
copper pytites is belicved to indicate rich ore.

In the mujority of cases the gold-bearing veins ate of a bedded character, especi-
ally those in highly schistose cock.  In the eastern part of the province the enclosing
rocks are rarely more or Jess pure dolomites, but are often diorites, diabases or gab.
bros, or schistose modifications of these tocks, and beleng prohably o the upper
Laurentian. In the western segion the chief country -ock is the green Keewatin
schist of the Hutonian, rasely the brownish felsitic variciy. =nd in these rocks the
veins ate bedded.  Gold-bearing veins in this region occur chiefly near the coatact of
the schists with granite or syenitic gneiss. At a few poinis true fissure veins with
much free gold occur in the granite or syenitic gneiss, but, so far as known, close to
the contact with the green schists.

Diabase Dykes in the Sudbury Mining Region.
M. T. L. Watker, M.A

( Continues from Fage 25.)
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‘The propartion of ferrous onide is much higher than usual, as is also the titani
acid.  This latter duaulitless wccurs partly i the dimenite and magaetite, and partly in
the augite, giving it its characteristic violet color,  The smail amount of oxide of
barum was found by working with a large suantiy. Mr. Hildebrande (6) has recent-
ly shewn that the uccurrence of this clenent in rochs 18 nwch commoner than formerly
supposed.  About eighty grams of the rock powder was fused with an arsenical flux
and the resulting arsenide buttons were treated for copper, nickel, and cobalt,  In
this way the quantities of cobali and mchel could be easily separated and weighed. It
has long been known that nickel is a frequent constituent of the heavy ferro-magnesian
nunerals, espeaally of prrosene and olivine, and s qaite probabile that in this case
the mekel, cohalt and copper occur in these minerals. Whether these nietals were
primary constituents of the magma or not, it would be difticult to say.  They may
be derived from the nickel-leanng greenstones, as the diabase dykes cut through tlem
and possibly through some ot the nrchel deposits associated with the greenstones, It
15 easier to regand the onginal diabase magma as contasnang the heavy metals, No
nickel deposits have been found associated with the dy kes.

The quantity of nichel contained in this rock may seem to be only trifling, but
there is more nickel in one of these dykes than in the best nickel mine in the Swlbugy
region.  Take ‘ie dyke which crosses the rmulway between Sudbury and  Murray
mines.  This dyke has been traced for three miles, though it is probably much longer,
and is at places 130 feet wide. It contains enough nickel to form a band of 2 per
cent. nickel ore over two feet wide and as lonyg as the dyke.  If it were all concen-
trated in one mass, the deposit of 2 per cent. ore would be forty-cight feet wide and
onc-cighth of a mile long, The deposit woulid have the same depth as the dyke.  This
waould yield 10,560 tons of 2 per cent. ore for every foot in depth, or 1,050,c00 tons
for the first hundred feet in depth. This would represent 21,120 tons of metallic
nickel, or enaugh to sapply the market for ten years,  This is for only one dyke,
counting only three miles as its length.  But this low pereentage of nickel is of no
value whatever.  Nature has not concentrated the nickel here as she did in the green-
stone areas.  Had the diabase cooled more slowly and contained a considerable
quantity of sulphur, then the nickel contents of this rock would doubtless have con-
centrated in lenticular masses along the wall, so as to be available for mining purposes.
These conditions were present, however, ir Jhe case of the nickel-bearing greenstones,
and consequently we have large masses of nickel ore.

A Few Notes on Merchantable Mica in the Laurentian.

By Wi, Hastteton Messiry, F. G S, dwoc RUSO ML S, &

Mica mining may properly be said to be in its infancy, and until quite recently
had nowhere arrived at the dignity of mining, the operation consisting for the most
part in making irregular surface pits where mica crystals were discovered at the
surface.

This condition was chiefly due to the fact that the consumption of the mineral
was very small.  Electricity has, however, brought about a much larger demand for
mica, and it is expected that mica-mining will assume considerable importance in the
near future.

Last year, up to Dec. 1st, $26,237 is given by the Customs Department as the
value of shipments to the United States and Europe—chicfly the former.

During the past summer 1 had occasion to visit some of the mica deposits in the
Ringston district in Ontario, and near Ottawa and in the Saguenay distsict in the
Province of Quebec,
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Fig. 1.—Section of Smith and Lacey Mine, Sydenham, Ont.

It has occurted 1o me that it might possibly prove of interest to record a few
notes on the occurrence of some of the deposits, for I think it is a subject well worthy
of investigation, and all the information relating to it should be collected by our
Institute. In fact I do not know of any economic mineral substance in which there is
a larger field for investigation than that of mica deposits.

Dr. R. W. Ells has given a very interesting and valuable communication on

(6) Jourral Am. Chem. Soc., Feb. 189¢.

¢ Mica Depasits in the Laurentian of the Ottawa District ” to the Geological Society
of America. e gives six principal modes of vecurrence for mica in that district,

It may be open to Guestion whether a specific number of conditions can properly
be land down at present. Without doubit the deposits examined by Dr. Ells occureed
as he described, ]qu it may be possible that he would have eapanded the number of
conditions if more deposits had come under his attention.  With reference to my own
general observations, 1 way say that, as you probably all know, and as explained by
the title of my paper, the mica bearing  formations of eastern Canada occur in the
Laurentian,

Nearly all of these old erystalline rocks carry more or less nuca, but anly in cer-
tain belts, and i hmited areas in these belts is anea found in large enough crystals to
he of commescial value.

The mica uccurrs m two classes of rocks

4o In gramte - (he mnea being associated with quartz and felspar, and genenlly
present as astovite, or white ndca,  Other minerals, such as tourmaline, garnet,
phusphate and common emerald. are very often found in a crystalline form associated
with this class of deposit.

It is evidently where the crystallization of the racks has been slowest that we find
the merchantable mica, for the other components of the rock accompanying it arealso
more or less equally well developed, and we not only find larger crystals of mica, but
the crystals o}' the other minerals composing the rock are of a correspondingly
increased size. It is therefore advisable to note the general crystalline character of
the rock masses where mica crystals appear at the susface and mining operations are

contemplated.
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Fig. 11.—Lenticular Mass or Vein of Feldspar with Mica Crystals,
Murray Bay Mine, Que.
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2. Associated with hornblendic or pyroaenic rocks--chiefly hornblendic syenite,
often gacissic, but in cases graduating from a pyroxenic syenite toa diorite or gahbro,
In this latter class of deposit the mica is cither found associatad with horablende or
pyfoxene and apatite, or in veins or irregular masses of cale-spar or felepar (with more
or less quartz) cutting hornblendic or pyroxenic syenite. The mica is chiefly phlogo-
pite or amber mica, and sometimes biolite or black mica is found.

1t is remarked that where the hornblende contains a larger quantity of iron (typical
black hornlende) the mica is darker, and whuen the mica is associated with the lighter
colored-actinolite it is found to be amber colored or almost white.

Working of Mica—Befcre proceeding to illustrate the abave mentioned general
classification of deposits by a few examples, 1 shall give a note or two about the work-
ing of mica.

It may correctly e inferred from the above temarks that the occurrence of the
lasger {or merchantable) crystals, is somewhat itregular and precarious, and such is
found to be the case. Indeed, in most formations the crystals are much twisted,
broken by joints, with embedderd crystals of quartz or calespar in them, and sometimes
spotted with iron or manganese stain, or minute crystals of tourmaline or magnetite.

1t is perhaps mare difficult to put 2 price upon the cast of mining mica than upop
any other minczral, though it be conceded that all mineral occurrences vary greatly in
the cost of their yield, .

Tig. 111.—Face of Clif—Mica bearing Ridge—Hall Miae,
Saguenay District, Que.

Mica mining being quite in it< infancy, the most economical manner of attacki

and mining the mica remain< yet to be determined. Tt will, however, protably be in
the direction of cheapening the excavation of the rock containing it, by operating on
a large scale where the formation warrants it.  Most of the mining has been done up
to the present in Canada by merely making pits where crystals were formed of any

(N

\When the mica is associated with apatite, as is very often the case, that mineral
yields a good price, and the felspar, which is in other cases largely developed in assoc-
1ation with the mica, has been exported, but the extensive use of this mineral at remun-
crative prices to the producer, remains for fusther developments.

From instances olrerved, it maLbc said that in exceptionally favourable cases 20
tons of rock may yicld a ton of merchantable uncut mica, and it in turn gives a very
good result if from 4 to 10 tons yield one ton of cut mica. In one case in a yield of
23 per cent. of cut mica, 7 per cent. was'No. 1, and 16 per cent. was No. 2.”  Sizes
running from 6in. x 7in. down to 134in. x 2%;in., the smaller sizes being much the
most numerous. .

It is a somewhat strange coincidence that 23 per c2nt. is the exact yield of a well
known Indian mine, as given in a very interesting article on Indian micain Tie CANA-
DIAN MiNING Rzview.
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One deposit yielded fren 14 to 7 tons a week of uncyt mica, for six men
employed. . .

The cost of getting th~ cack carrying the mica may vary from 50 cents to $2 per
ton, and almost any shut ~ most mica deposits may bring an altered condition for the
time being. .

The Eut(ing of the riica may be said ta cost from $50 to $100 per ton of cut mica
produced, depending upon the size and quality of the mica crystals. .

The resulting cut mica furnishing a varying quantity of first or second class mica,
and the price obtained for the product increases immensely in proportion to the sizes of
the sheets, and whether the mica is pure white or dark amber color. .

There ate a variety of uses for the waste mica produced iti the cutting, and the

emand for this is constantly increasing, but the enormous quantity of defective
ystals produced in mining may_ be said to be of no value.

The following are examples of the occurrence of mica:— . .

1. In Bedford Tp. Frontenac Co., Onla:io:Mu_ crystnl.s are associated with
apatite in a homblendic belt; occurring in a syenitic gneiss. Mica dark amber-colored

ropite. :
phlokz.pl'n samelocality as No. 1—~{a) Mica is largely developed in a light colored gneissic
sycuite land, varying from compact to highly crystalline, and where the large crystals
are developed it has been mined in connection with phosphate, which occurs with it.

(6) At ane place the formation is cut with a distinct cale-spar vein, §to § &t.
wide, and large mica crystals occur in this with light colored hurnblend masses. The
mica is light amber-colored phiogopite.

3 In Loughhorough Tp. Frontenac County, Ont.—A strung helt of a quartz

enite carries wica crystals.  Largely crystalline quartz and felspar, with patches of
light colcred hoenblend, contaime mica crystals chiefly associated with the latter
mineral. The mica is light amber-colored phlngorilc. .

4. In same Tp. and County as last—A belt of quartz syenite in large crystals
carries mica.  The quartz, felspar and light actiriolite crystals are largely developed.
The mica is light aniber-coluted phlogopite, .

S. In Portland Tp., Frontenac Co., Ont. — Crystailine syenite, with light
colored, almost white, amber mica.

6. Hichinbrooke Tp., Frontenac Co., Ont.—A diorite {spotted), quartzose in
places, and varying in colour from grey to lLilackish colored with dask hornblend,
conaains mica with phosphate and magnetic iron.  Mica is black biotite.

+- Loughborough Tp., Frontenac Co. Ont.~—A belt of homlilendic rock contains
a zone of large hornblend' and mica crystais occutsing with apatite,  Mica is dark
amber colored and has been found in crystals seven feet square.

8. Nosth Burgess Township, Ont.—A hornblendic sock which has decomposed
toa green steatitic rack, about 50 yards wide, occars ltween a quartzose gneiss and
a felsitic pneiss and -is mica bearing.  The mica is light coloured amler phlogopite.

9. Hungerford Township, Hastings County, Ont.—A granitic gnciss contains

- mica and tourmaline crystals.  Mica is white muscovite but at times spotted with
minute tourmaline crystals.

QUEREC,

to. Hull Township, Ottawa County, P.Q.—A datk colourel augite (diallage)
syenite is cut with strong veins of calc-spar up to 15 feet wide., The veins carry mica
crystals.  Mica is datk amber coloured and somewhat spotted.

t1. Murray Bay Disteict, North Shore River St. Lawrence, Q. —A leaticular
mass, or possibly a vein, of felspar with quartz horizontally cuts a dark horablendic
fncissic syenite which dips almost vertically,

The felspar mass has been opened for nearly 200 fect and shows 2 thickness of
fiem 1510 20 feet at the widest place tunni:  down to a few fect, The mica is

* saattered in Lunches of crystals. The felspar and quantz assun.e the character of
graphite granite occasionally and more conmonly that of pegmatite.  Large quantities
of pure felspar are obtained.  The mica is Jound both as white n.uscovite of excellent
qluzlh)l' and also as phlogopite of an amber shade, 2 peculiar transition occuring very
abrupily.

12. Saguenay County, Que.~ A granite ridge has the quaniz, felspar and mica
largely developed in crystalline form.  The general chasacter of the ridge is in the
main quartzose with development of felspar and mica crystals, and more rarely
crystals of tourmaline, garnet and phosphate.  The ridge appears 10 have 2 stratincas
tion which is neatly veriical.  On tne flanks of the 1idge a gncissic form appears with
homblend and_some calc-spar, but the main bedy of the ridge consists of quartz,
felspar and mica, the fornur largely predominauny, some in the form of ** rose-
qQuanz.” The crystallization is laige in certain irregular zones where mica is mined.
Large-horse like masses of greyish fine grained rock cume in bere and there, with the
larger crystallized sock occuring between them.  The whole body of the fridge carries

- small mica crystals, The mica is muscovite, white and strong.  The mica crystals

are ofien impaired with quanz crystals lying embedded in them, sometimes panily
cutting through the mica crystal or entirely piercing it.

. Description of Webber’'s New hiiner's Dial.

—

By M&. Hoxt, Hexuas, M. fns. C, K.

(South Wales Institute of Engineers.)

The chicf objects aimed at in the construction of this improved dial, or circum:-
ferentor, ate greater facility for seading, increased accuracy of work, portability and
uced cost.

_The instrument (sce plate) consists of an ordinaty tripod stand, of any con-
venient height according 10 the nature of the work, and provided with parallel plates
for adjusiment of level.  In Teu of the paraliel plates, however, may be substituted
cither an improved Hoffinan’s or Pastorellt’s balland socket joint if thought preferable
for some class of work

The upper parallel vlate is provided with a male axis, which fits into the socket
forming the bottom of the body picce of the instrument.  This axis s grooved in the
usual way 10 receive the end of a milled-headed clamping screw passing through the
"socket, so that the head of the instrament may be sct horizontally in any direction on
‘loosening the clamping screw.

. > hook for ataching the plummet to is carried through 2 central opening left
-in the tripod head, and is attached to the hall pin of the paraliel plates, so that what.
~ever may be the amount of displacement of the paralle] plates in levelling up, the hook
-will always be in the vertical axis of the instrument,

: The lower_plate, or limb, attached to the body piece is 37¢ inches in dianicter,
and is fitted on its outer circumference with a rack, and on its upper surface witha

“hosizonial circle divided from zcro to 360 degrees.

1 The central ventical axis of the hady piece is slightly prolonged above the lower
Hosizontal plate to carry the upper horizomal or Vesnier plate, which is of an ollong

form, 7 inches.Ly 43§ inches, the centres of each end of which are 3 inches apart. One
cnd of the uppel:yplateis centered on the vertical axis of the instrument, and has a
flange cast on its under side, which completely encircles and pr tects the lower plate ;
to the under side of this flange is attached an annular shield plate, thus completely
boxing in the lower plate.
he other end of the upper plate piojects 336 inches over the lower plate and
forms the base of the compass box, which is 3% inchesin dian:eter, and is thus placed
three inches out of centre, or eccentric 10 the central axis of theinsrument. This
affords a clear and unobstructed view of the compass, and gives greater facility for
accurate reading,
The bottom plate of the compass is divided from zeto to go degrees from north
and south towards east and west, whilst the step is divided from zero to 360 degrees.
The compass is fitted with a pair of edge bar ncedles with sliding riders, and read-
ing points placed between the needles. It is also furnished with the usual lift to raise
the needles off the centeal pivot. The compass box has a plate glass cover, and also-
the usual etal tid.

The Veraier is placed in an aperture in the bottom of the compass box, xhrouih
which the rcadings of the lower limb ste taken. This arzangement admits of the
Vernier and the limb being placed on the same horizontal plane, and thus tends to
greater facility and accuracy of reading. The Vernier and limb are entitely enclosed
and protected from dust or injury, the only portions visible being those scen through
the reading aperture in the compass box.

The Vernier plate and compass box is furnished with a rack and pinion motion,
and provided with a clamp and tangent <:rew.  On the upper side of the plate are
affixed two cruss levels for levelling the instrument.

The sights and vertical arc are carried by a swivelling axis mounted on 2 pillar,
securcly attached to the upper or Vesnier plate by a strong milled-headed screw and
set studs,  This makes the arrangenient vesy portable, as the pillar is readily detached
for packing in the casc.

The socking motion of the sight-picce allows of anglesup to 45 degrees heing read
on the vertical arc.

The sights aze formetd of two windows, or citcles of metal, placed opposite each
other at a distance of 7 inchesapart. Each window has two pairs of parallel hairs
stretched across it at right angles to cach other, thus forming a small square in the
centre.  In lieu of the hairs, the windows may be filled in with parallel glasses having
the sight-lines etched on them.

windows at cither end are covered by revolving metal shutters, each havinga
small eye-hole in the centre corresponding with the central axis of the windows ; each
shutter o eye-piece can be lxroug‘u down to cover the window or turned away frum
it, according to whether 2 forward or a back sight is being taken, without in any way
altering the set of the instrument. .

This arrangement cnables the instrument to be clamped at one station and carried
ﬁ;cwqrg 10 the next, and sighted back to the station just left withczt any seversal of
the sights.

line of sight cuts both the vertical and horizontal axis of the instrument, so
!2;: there is no Correction needed for parallax, and the readings can be plotted as
taken. )

The vertical are, fixed to the sight-picce, is read by a Veznier, and s fitted with a
mack and pinion motion and clamp and zeto stop; it is also provided with a scale of
differences of hypotiienuse and base.

The instrument is 734 inches in height above the tripod head, and packs away in
a case 83{ inches by 512 inches by 5% inches, outssde measurement.



46 THE CANADIAN MINING REVIEW.
CORRESPONDENCE. LEGAL. :
Minerals in the Parry Sound District. An Ugrivalled Boomer.—S. J. Ritchie's Ambition to make Millions.~A fat
o Claim for Compensation.
7o the Bditor : ~ - .

Some time ago when looking for land I came across some promising outerops of
minerals, notably copper and 1 helieve gold, but having no means either (o prospect
myself or take up the land, pechaps you nught find space for this in the hope that
some mining man or company nught acquire or work the lots.” 1 can give the num-
bers of the lots, concession line and township; but in the event of any mineral de-
posit being opened would hike to get a fair share of the value.

THOMAS NIXON.

92 Clinton St., Toronto,
11th Feb., 1895,

Mica in British Columbia.

——

Do the Editor; -

Through the kindness of the editor of the /nland Sentinel, Kamloops, B.C., 1
have been favored with yourissue of December, 1894, in which, among other very valu-
able information regarding mining data throughout the D »numion, constderable space was
given to the product and use of mica in the commerce of the world.  Having, for some
time past, devoted my attention to the determining of the mineral resources of a
cenain section known as the North Thompson in this pravinee, induced me secently
to interest myself in and determine the extent of the muca deposit in the Tete Juan
Cache section, which has its natural outlet through the North lempson Valley. Be.
ing thus interested, 1 found your descriptive article on the product and use of mica
very interesting.  This must be my apology for intruding on your valuable space, to
make known to your readers the fact, that, in British Columbia there is a wonderful
deposit of mica. These deposits are tremendous when considered alongside of those
described in your December number, both in respect to the extent of the area, size of
clear sheets, transparency, teature, fleaibility, etc., etc., having, as far as investigatica
has gone, all the requisite elements reGuited in the use and manufacture of all the in-
numesable articles for which tha, mineral is now being utilized, at the same time de-
vaid of a great deal of the disabilities 1o which this particular mineral is subjected in
other parts.  The enistence of mica in the Canoe River and the Tete Juan Cache
segion, was known to the Indian trappers of the upper reserve of the North Thomp-
son for a good many years belore they imparted their knowledge to anyone outside of
the tribe.  About five years ajro 3 couple of them brought out a few samples and
showed them to the Indian Agentat Kamloops.  He informed them that that quality
ot mica was valuable. This information roused their cupidity, and a high figure was
set in case any speculator should turn up with a desire 1o secure the mineral. Through
onc means and another, L. V. Bennett got on to the find and made a bid, which
was even larger than the Indians had any hope of getting. He was consequently
taken up.  An expensive expedition was fitted out, the mines were visited and several
locations secured.  Not being 2 practical nan, considerable money and time have
been expended to no gireat putpose. 1 took over the management of the praperty in
December, 1893, and visited the localities dunng the past summer in company with
two expericnced miners. I was surprised tofind such an extensive mica bearing area,
in fact, instead of finding deposits of mica, I found veins of well defined leads of spar
quartz, perfectly impregnated with Mica. At Canoe river I found what 1 have been
pleased to term a doubtful ledge, in which fair sized sheets could be bhad, at least
five miles from where the mammoth veins arc eaposed, in an embraced atea of from
two and a half to three miles squate.  The vens run south.cast and north-west 1n
well defined Jedges, of which there are uo less than twenty, varying 1n size from Sve
to twenty fect across the face on the sutface s from the one tested a superior quality
of inica was praduced, but our operation was not sufficient to determine what size
blocks can be obiained, what 1 got was in small sheets four feet Ielow the surface.
The mincral was found to be firm, claar in transparency when stripped, tough and
flexible in nature, although from the surface the clen.ents scemed to have had no de-
terivrating effect, being totally void of foreign clements. On examination T found
that numbers of the veins were capped to the depth of from thiee to four inches with
smolky niica, connccung 10 some nstances with the white mica below with no bad
result,

1 neat visited the mine at Tete Juan Cache which is twenty mules distant, nosth
of Canoe niver, here 1 found even a mute extensive area in which mica was imbedded.
1 operated on anc of the vans and satisfied myself that blocks can be had from which
pesfect clear sheets, from two 10 four inches thick, that would square from 2 x 4 to
24\ 36 inches. As yet no depth has been gained on any of these vains s here we
drove in under a bluff 1o make a face, and found the blocks had suffcred more or less
from slight movements of the mountains, the slight interruption proxluced a waste of
about 30 per cent.  The waste 15, neventheless, strictly confined to the blocks hori-
zontally and those lying 10 any way sideling 10 the ven ; those Iying perpendicularly
did not suffer in any way. 1 noticed also that the transparency of the inica was not
in any way affected by percolation or iatzw :on of any foreyen matter.  The mica
throughout is formed i felspar.  Fluos spar and beryl are also found among the
-qquartz, t1aces of irom 1s also visthle,. Theldocks I put out were from 4 to 10 1nches
thick at one end, they bemg wedge shaped 5 the average weight was trom 20 to 70
itn. T brought out cight blecks, the largest 10 inches -thick at one end and weighed
G4 lis.  The samples brought out frum the latter mine are of a petfect clear whte,
somewhat brittle, yet retain a flexitulity that gives 1t toughness nearly equal to that
of Canoe river.  With this vast ficld at our door, I can scc no teasan why Canada
through British Columbia, should not furnish the world of commerce with all the mica
that will be used for an unlimited number of years. 1 will be much pleased to give
any further information 1n connection with this mincral at any time should any of your
readers so desire ; as an impottant source of wealth tothe Dominion it should lie widely
known to the commercial world.

JOHN F. SMITH.
Louis Creek 1. O., B. C,, $th Feb., 1505.

Since our report of the celebrated action, McMullan vs. Ritchie, in the United
States Circuit Court for the Northern District of Qhio, we have been favored with a
copy of the decision as rerdered by the Circuit Judge, the Hon, Horace H. Lurton,
which gives much interesting information respecling ., J. Ritchie's moius operands,
The following excerpt will, we are certain, be of interest to, many of our readers :—
“The aggregate amount of con ensation claimed by Mr. Ritchie for services
of one kind or another, to one ur other, or both the mining companics exceeds
$1,000,0c0. These services may be enumerated under the following heads :-~ First,
for buying mineral lands now owned by the Copper Company ; second, for buyin,
lands now owned by the lron Company ; third, for services rendered in getting nicke
ore placed on the free list of the McKRinley bill ; fourth, services in she matter of ex-
tending the uses of nickel as an alloy in armor steel ; fifth, servicesin Europe, Canada
and America in advertisement of the value of the copper and nickel mines owned by
the copper company, and endeavoring to bring about a sale of the product and of the
propesty, or a consolidation with other nickel-producing mines; sixth, seryices in
experiments tending to add to the value of the iron mines owned by the iron com-
pany ; seventh, services in getting certain valuable contracts fur, the sale of nickel
matte to the Unites States goverament and to Carnegie, Phipps & Co. ; eighth, ser-
vices in obtaining a proposition from Edison for the erection of a plant for the concen.
tration and desulphurizagion of the iron ores of the iron company ; ninth, services in
getting certain propositions for subsidies from Canadian towns in aid of tfic erection
of plants intended to work the otes of the iron mines ; tenth, for services in getting
switches put down to connect the copper niines with the Canadian Pacific Railway.

With regard to each and all of these claims, it nay be said that, when Mr.
Ritchie was engaged in the matters for which he now claims compensation, he was
officially connected with the con.panies, either as an officer or director ; and neither
company had by any resolution or by-law provided for apy salary or compensation to
any president or director, and that the only salary paid for services rendered by any
president or director. was a small salary paid the secretary and treasurer, Mr. Mcln-
tosh, and that the services rendeted Ly Mr. Ritchie were volumasily sendeced, and
without expectation on his part that he would be paid.for them, or on the part of
cither company that he expected payment.  There was neither an express nor implied
contract upon which he can now predicate aclaim for services rendered. That he
expected no salary or other compensation is overwhelmingly shown by, circumstances,
as well as by his direct declarations, established by several witnesses. Most of hisclaims
for services have no equitable basis whatever.  For the purchase of the ariginal tract
of land containing copper ore he claims $50,000. That tract was banght by him for
$14,000. It was bought for himself and Senator Payne.  Ritchie took a three-fourths
iutesest, and Payne one-founth, each paying the purchase moncy in that propurtion.
Subsequently it was conveyed to the co Ecr company, for the considuration of
$1.000,000 in the stock of that company. is stock Ritchie thinks was then and is
now worth par. This stock was issued to Ritchie and Payne, and to such other
?ersons as they directed. Just why the copper company should now pay him $50,000

1 selling to it at $1,000,000 property which cost him $14,000 does not appear.
“ine great bulk of the mineral lands now owned by the iron company consist in 2
tract of 15,000 acres, in which the company awns an undivided threefousths interest,
thic other one-fourth interest being owned by one Coc, who has pessistently refused tosell
his interest to the company. The interest the iron company owns was_conveyed to it
by Ritchie, Payne, and one McLaren, each of whom owned an undivided one-fourth
interest ; Coe, as lefore stated, owning the other one-fourth. For their interests,
Ritchie and his co-vendots had paid some $14,000. They conveyed their undivided
interests to the iron company, in consideration of $1,500,000 paid up stock of the
company 3 $500,000 hicing issued 1o each of them.  Sulsequently, vther lands were
hought by Kitchic; sometimes in his own name, and sometimes in association ‘with
one or the other of his cadefendants.  Such lands were subsequently conveyed to one
or other of the companies, at large valuations, for stock of the company. The terms
on which these conveyances were made were always satisfactory to Ritchie as a ven-
dor, and equally satisfactory to the corporation vendee, it being practically represented
and controlled by the vendors.  Just why cither of the companics should now pay for
such services is past finding out on this record. The demand for ‘p(:ymcm of $100,000,
as the value of certain switches put in by the Canadian Pacific Railroad Company te
connect the copper company’s lands with their linc of railway, is equally groundless.
The grading scemis to have been done by the coppes company, the sail and ties being
furnished and put down by the railroad company. His claim is that lic should be
paid for what the railroad company furnished and did.  This he puts upon the ground
that he kxd some special influcnce with the Canadian Pacific Railtoad Company, and
that what they did was in discharge of olligations to him. What the railroad com-
pany did was dane fur the copper company, and in the interest of the railway com-
pany, and for the purpose of developing business for itsell.  The transaction is one
well known to be quite common, and the claim for the value of the track thus put
down has no merit in it.

That Mr. Ritchie was extramcly active and zealous in endeavoring to make 2
matket for the nickel ores produced by the copper company, and in securing the
admission of such orcs into this country ch of duty, and in cflorts to give some value
ta the iron otes of the srun comipany by the discovery of some cheap process by which
lean ores might be concentrated and deprined of the excess of sulphur which rendered
them uscless, is most clearly shown.  That he spent his time, influence, and money
under any employment by cither company is not shown.  On the contrary it is shown
that he gave his services with no eapectation of compensation, other than as the stocks
owned by him in the mining companies would be enhanced in value or made saleable
as a result of his efforts.  Another motive moving him to do all in his power to bring
about a large operation of these mining propertics is found in the fact that he was the

resident of the sailroad company extending from Lake Ontario to the iron company’s
ds, in the interior.  That soad was valucless unless it could get freight, and its
chicf expectation of freight was in the large operation of this iron property.  Ritchie
was also the owner of a majority of the bonds 1ssued by the railroad company, and of
a maiority of its shares of stock. It was unable to pay interest upon its bonds. The
operation of these iron mines on a large scale would, it was belicved, enable it to pay
interest on its bonds, and give value to its stocks.  Still & stronger explanation of his
willingness 1o 2id in every way the development of both the mining companies is
found in the character of Ritchie. As this record shows him, he was 2 man of great
ability, enormous energy, and a towering ambition for great enterprises. As a pro-
moter or “*hoomer” he xcems to lic unrivaled ; 2 man of lazge general information and
robust constitutinn, extraordinarily sanguine, desperately cious, generous as a
prince, and possessing no degree of caution whatever.  lHis ambition was to make
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millions. - Hé”béieved;wi(h all his soul that these minesiWere of fabulous wealth. On
their development he had staked all he had and all he could borrow. Difficulties did
not deter him, nor danger affright him. - In his wad pursuit of what he believed could
be made out uf these properties, he. could not -be restrained by his associates. His
detepmination 1o dominate led him to give an amount of time to the affairs of these
companies largely in excess of any duty by reason of official position. Their caution
was, in__his judgment, timidjty and. cowardice. - He aeted as .if he owned the
whole property, and, when his advice was rejected or his -unauthorized contracts
repudiated, he pronounced the conduct of his asgsociates as treasonable, malicious.
The court is not particilarly impressed with the scrupulousness of his ‘methods, or his
reliability as ta details of fact. He appears tq have been an overbearing, imperious
man, That such’a man, ownihg a-majority of the shares in’ each of these companies,
should assume to represent them upon all maiters of ‘moment, and should endeavor
tg promote their interests in a thousand ways, is just what might be expected. That
he should do so in his own interest, and by reason of- his invincible desire. for leader-
ship, is precisely what we might look for. That he should wait for employment, or
look for compensation when the stake was millions, we should not expect. That he
should now fur round and demand pay for all this expenditure of energy, time, and
influence is only explainable by the unfortunate result of all his grand schemes and
heroic efforts. The conservatism of Payne, Cornell and Burke was never .a barrier to

his exerti-ms, or an obstacle tc his plans. He never saw difficulties in the way of the .

development of these properties, and their consolidation with the other great nickel
mining companies of the world. ~ To these ends he devoted himself with the zeal of a
crusader. “That such an unrestrainable man, of cyclonic energy, zeal, and ability,
should now ask pay for each speech he made in favor of free nickel, or day spent
in the laboratory of Edison, endeavoring to solve the problem of desulphurization, is
wholly due to his final disappointment at results. 1 am quite clear that, on the
whole evidence, there is no e¢vidence which would justify a court in saying that
there was an implied agreement for compensation.

What has been said as to compensation for services applies equally to his claim
for $50,000, spent in the services of these companies. He admits that he kept no
account of such, expenses, He cannot apportion them between the several corpora-
tions, or say in what service he spent any particular sum. He had no purpose to
make a charge for his personal expenses when engaged in the matter for which he
now asks compensation. Some of his expenses seem to have been paid. During
1890 he was paid $1,600 on this account. His present demand is purely an after-
thought, and has no just basis.”

McKinnon vs. Snowden.—This appeal was heard before Justices Crease and
Drake in the Division Court, Victoria, .B.C., last month.  The plaintiff, Alexander
F. McKinnon,. claims that the defendant, N. P. Snowden, has trespassed on his
claim, known as the Maple Leaf mineral claim, situate in the district of Kootnay on
the left side of the C.P.R. going east, about a mile and a half up the mountain from
Muir tunnel. He alleges that the claim was first recorded by him in May, 1886, and
he claims possession of this claim, the ejectment of the defendant, and the sum of
$1,000 damages. The defendant, Snowden, denies all this, and alleges in contra-
diction that the plaintiff is within the railway belt, and, moreover, that the plaintiff
has lost any rights he might otherwise have had owing to his non-compliance
with the provisions of the Mineral Acts. In the alternative, the defendant further
pleads that if the plaintiff had any claim to the mine, it was an adverse claim, and
that even that had been waived by him through his not having prosecuted such claim
with due diligence in accordance with the provision of the statute, and heis, therefore,
barred now from any right of action. The case came up for trial before Mr. Justice
Walkem at Kamloops, who made an order making the Lanark Mining Company
party defendants to the action. From this order the present appeal was brought Ly
plaintifi. Judgment was reserved. Mr. W. J. Taylor for appeliant (plaintiff) ;5 Mr.
E. V. Bodwell for respondents.

Disputed Mica Title.

Supreme Court of Canada— Appeal—Dame Altha Ann Baker ( Plaintiff in the Court
Below ) and Alexander McLelland, ( Defendart and Respondent ) and
F. W, Webster & Co., ( Mis en cause and Respondent
in the Courts below ).

On first November, 1877, the respondent, Alexander McLelland, by deed sold
to one Stephen Wilkins, ot Ottawa, all the mining rights of phosphate on the south
half of lot 10 in the 14th Range of Hull, County of Ottawa, The sale was made for
$25.00 in cash and-upon condition that the vendor should receive a royalty of $3.00
per ton of phosphate.  The deed of sale contained the following clause : ¢ In case
said purchaser in working the said mines should find some other mineral of any kind
whatever, he shall have the privlege of buying the same from the said vendor, by
paying the price set upon the same by two arbitrators appointed by the parties.” On

16th April, 1884, Wilkins assumed to sell to Thos. Birkett the mines and mineral
rights upon the lot. On 3Ist January, 1888, Birkett assumed to sell to W. E. Brown
of Ottawa, the same property.” On 1gth July, 1890, Brown in turn sold to S. J. Ed-
monson, who again on 21st July, 1890, assumed to sell to Dame Baker, the wife of
the said W. E. Brown. On’gth November, 1891, McLelland for good and valid
consideration disposed to Webster the exclusive rights to mine and work all the mines
or veins of mica for a term of ten years. The appellants brought their action alleging
a claim of title from McLelland through WilEms setting up the pretension that the
clause referring to the right to purchase on a price to be fixed by arbitrators, covered
all minerals upon the lots which were not included in the original grant to Wilkins
and further alleging that mica had been discovered upon the property of great value
and that the final appellant deserved to acquire the same at a price to be fixed by
arbitrators, that McLelland had refused to agree upon an arbitration aithough duly
required to do so, but had on this sold the mica rights to Webster who was then
working the same, and by so doing he greatly impaired and caused damage to to the
appellant, :
The appellants (plaintiffs in the Court below) pray that McLelland and Webster
should join with them in this arbitration to fix the price of the mica and other minerals
“not covered by the original grant to Wilkins and that McLelland should be com-
pelled to pay the appellants $20,000 damage with interest. ’ )
The respondent Webster filed :— (1) A general denial. (2) That the clause cited
was rinll and void and inoperative as regards him inasmuch as the same was inserted
_in the deed to Wilkins without any consideration. (3) That the stipulation did not
convey to Wilkins any real rights in any minerals then existing or which might
thereafter be discovered upon the lot, and that neither Wilkins nor any of the parties
" holding from him, ever had possession of the mica rights. That if any benefits were
conveyed to Wilkins by said stipulation, which was not admitted but denied, the

benefit was a personal right and privilege of Wilkins to. become purchaser. of. the said
minerals and the rights did not pass to Birkett and the others, and that no assignment
as may have existed in favor of Wilkins was ever served upon or notified to the res-
pondent McLelland or the present respondent, Webster. Also among others that
the right had been extinguished by lapse of time. The judgment of the Superior
Court for the District of Ottawa dismissed the action of appellant with costs, on the .
ground that-the stipulation in question did not convey any such real right to Wilkins
as the appellants were seeking to exercise and enforce in their action in the Court
below, and that consequently no such pretented rights as the said appellants were so-
trying to exercise could be conveyed by Wilkins to Birkett and through Birkett to
others. . The judgment appealed from confirmed the said judgment, hence the
present appeal to the Supreme Court. . .

MINING LEGISLATION.

NQVA SCOTIA--The Mining Society of Nova Scotia having appointed a com-
mittee for' the purpose” of securing, if possible, turther legislation, which may be*in
harmony with good mining practice and the best interest of their province have issued -
a circular letter to members asking for their views and suggestions on the following
points :— : :

I. Amendment to the present Mining Act. (a.) Of title and tenure; (b.) of
mining regulations ; (c.) of special rules; (d.) of royalty and rentals ; (e.) of applica-
tions for and locations of areas ; (f.) of forfeitures, etc., etc.

2. Astothe general policy of the Government towards the mining industry generally
as awhole. (a.) Looking to improved facilities ; (b.) looking to general topographical
and geological surveys ot the province; and extended information of our mineral re-
sources ; (c.) looking to extension of markets for the raw products of our mines; (d.)
looking to the investment ot foreign capital in this industry ; (e.) looking to techni-
cal mining education.

3. Generally of a policy which will look to the prosperity of the mining industry,
either particularly, or as in whole.

This Society has already proved a valuable auxiliary to the Provincial Govern-
ment in amendments to mining legislation, and this effort to secure the views of the
representatives of the various industries is a practical measure which should secure a
full and hearty co-gperation of all the members. |

BRITISH COLUMBIA—Several billsamending the mining laws of this province
have been introduced during the present session of the local legislature, notably one
respecting coal mines regulation, which seems to have provoked a good deal of discus-
sion, both in the House and in the press. Not having seen the bill itself the REVIEW
can make no comment upon it. :

COLD MINING IN NOVA SCOTIA.

From our own Correspondent.

CARIBOU DISTRICT.—The developments made on the Jack and Bell pro-
perty by Capt. Mackintosh show a strong lode, well mineralized and running higE in
gold. ‘A stamp mill and the necessary mining plant is being placed on the mine this
winter and will be in running order by the advent of spring. :

The consolidated property of the Caribou Co. is being worked chiefly in the
« Dixon ” mine. Some work has been done on the *Truro” mine and at other
places, but without published results to date.

FIFTEEN MILE STREAM—This property has had a most favorable and
wonderful report made upon it by Mr. Hermann Hampt, of Chicago, who puts a
valuation of $150,000.00 upon the property. The average value of the ore milled is
shown to be about $10.00 per ton.

KILLAG—Nothing is doing in this district, nor in the adjoining one of Beaver
Dam.

STORMONT—Guysboro County bids fair to hold the palm for 1895 as it did
for 1894. The “Richardson” leads the van in production and is running full tinie,
with the new machinery giving great satisfaction. -The vein at the edstern end of the
mine has reached a width of 22 feet ; at the western end it is from 7 feet upwards.
This is one of the largest and most remarkable veins ever opened in the Province.

The *“St. John” and ** Antigonish”” companies are working steadily at johnson’s
Brook, Country Harbor, and are preparing to increase their outputs in the early spring.

The ¢ North Star” mine at Isaac’s Harbor remains closed down, as are also the

* ¢ Palgrave ” and the ¢ Gallihar” mines.

SHERBROOKE—Returns from the Wentworth block (Stellarton Gold Mining
Co.) are 279 ozs. gold from 298 tons in January.

Mur. Jas. A. Fraser has returned to Goldenville from Fifteen Mile Stream and is
busi opening up and equipping the ** Chicago * mine. There is much idle property
in this district that would be bought and developed were it not for the inflated value
set upon isolated areas and blocks by both resident and non-resident owners.

WINE HARBOR—Trustworthy information has been received that the Wine
Harbor Co., (Harding e a/) have cut the * Plough Lead” belt cast of the large
fault. It is reported that sinking will be commenced as soon as snow is oft the ground.

COCHRANE HILL—The mine and mill at this place remain closed and idle.
There is good authority for the statement that wages for some months are due and
that the mill has never been taken off the contractor’s hands.

OLDHAM DISTRICT.— The *“ Hay ”” lode, famous in the sixties for the large
nugget it produced, has been cut about one-fourth of a mile north-west from the old
workings, and yields about two feet of $6 rock.

MOOSE RIVER.—Mr. Damas Tuquoy is working here a seven ft. belt of
slate which mills from $1.50 to $2.50 per ton. e is also working a small vein
called the *“ Copper Lode,” which is of higher grade.
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The Moose River Gold Mining Co. of Mantreal have recently had their
property examined by Mr. §. E. Hardman, of Halifax, who has reported to the com.
pany upon the large body of low grade ore believed to pass through its nining areas,

WAVERLEY -There is nothing new to report from this district, The Eas.
Waverley Tunnel and the Tudor Mining Co, are l%nc only operators running,  Wotk
has begun in the Dartinouth branch railway here and soon there will be one gold
district in Nova Scotia having direct rail communication.

CENTRAL RAWDON~It is teported that the Central Rawdon Co, will re-
open their mine the coming season,

COMPANIES.

Kootenay and Columbia Prospecting and Miaing Co., Ltd.—During last
year 40 tons of ore averaging 136 ounces of silver and 397 lead, were shipped from
the Company’s ** Stanley ™ mine ; 55 tons ruaning 1635 ounces in silver and 607 lead,
together with 40 tons concenttating ore were shipped from the Wellington mine.
Two Worthington pumps, two Kelly's sectional boilers and an Ingersoll drill were
added to the plant at the Wellington. A contract was made last month to drive a 675
ft. tonnel 1o tap the vein at a depth of 230 feet from surface.  The engineers estimar
1,000 tons of ure in sight,

The Colonial Iron and Coal Company, Ltd. will apply for an Act of Incor-
poration at the neat session of the New Brunswich Legislature.  Authonized capital,
$1,000,000. The objects of the company are to acquire and work coal, mineral and
other lands in any of the counties of the Pravince of New Brunswick. Mr. R, G.
Leckie, M.E., of Londonderry, N.S., is the proprictor.

The Dunsinanc Mining Company is applying for Letters Patent under New
Brunswick statutes for the purpose of acquiring and working coal and other mines in
the Province of New Brunswick. The authorized capital is $50,000 in shares of $5.00.
The directors are: John Whyte, manafacturer ; Robert Jardine, manufacturer ; and
Sherwood Skinner, barrister, all of St. John, N.B. The oftice of the Company is to
be at Dunsinane, King's Co., N.B.

Kootenay Hydraulic Mining Company. —Work is to be commenced at once
on the foundation of a laige pump to draw water from the Pend d'Orielle river for
washing gravel,

The Victoria Consolidated Hydraulic Mining Co., Ltd.~An Act ncorpor-
ating this Company passed its third reathing of the Legislature of B.C., on 15t inst,
The new Company comprises Wm. McKenzie, President of the Toronto Street Rasl-
way, Toronto: George A. Cox, hanker, Totonto : Donald D. Mann and Thos. 6.
Holy, contractors, Montreal : \Wm Wilon and F. S, Barnard, M.P., of Victoria,
B.G. The authorized capuat is $300,000 in shares of oae dollar.  Head office, Vic-
toria, B.C. The propenty comprises hydraulic ground on the south side of the South
Fork of the Quesnelle river and adjoining the Hop E. Tong Company on Dancing Bill
Gulch, commencing at a stake placed about 20 feet north-westerly from the Hop E.
Tong Company’s tank, where they take water into their hydraulic pipe, thence extend.
ing 1 a westerly ditection one mile, thence northerly one-fourth of a mile, thence
casterly one mile, thence southerly one-fourth of a mile to the point of commence-
ment, as indicated by stahes at the four curaers, and which s held under a lease from
the Crown, dated 6th November, 1890, for a term of twenty years at the yearly rental
of fifty dollars, save and except thereout that numing ground hnown as the ** Loo
Quong Ching Tong™ line clamms, contaming twelve acres, mare or less, on Dancing
Bill Ciulch and which said groand was demised 1y the Licat, Gov. ia Cosnal to the
Cariboo [ydraulic Mining Co., Lid.

The Vavasour Mining Association.— Tlus corporation, of which Mr. T. F.
Nellis, Outana, is Presislent, s sumnyg nuca with consideratle success on lot 1010 the
12th Range of Hull, Otawa County, Que.  The praperty has been in operation since
May, 1591, more or less actively, and has produced aver 30010ns of merchantable mica.
The vroperty coniains fuur main vans of ealente, pyroxene and phosphate sunming in a
north nerth easterly disection with a dip of 45 cast.  Une of these vens has been fol-
lowed far a distance of 1,636 fi. and averages from 3 to 3 feet.  Considerable work
has been done, consisting chiefly of an excavauon of 200 fi. and shafts of oo and jo fi.
with a gallery of So fi. The princypal vemn was opened for a length of aver 400 ft.
and scveral other seins in vanous pants of the property. At present the mamn
vein i¢ being worked in 1wo places, one of which1s 12 ft. wule and 70 ft. déep ; the
other 10 fi. wide and 30 fi. Jdeep, tine crystals of mica beng exposed. A cutting shop
has been in operation since September last year.

Similkameen Gold Gravels Exploration Co., Ltd.—The new directors of
this company are : — H. Hay, J. M. Murray, A. H. Chaldecott, 1. Rhodes, T. R.
Morrow, \W. E. Patterson, and C. E. Hope. ™ The property contains 667 acres on the
Similkameen river and is opened by three shafts of an average depth of 30 feet, and
an adit 6o feet.  The average value of the gravel is from 15 to 33 cents per yard, Ian
a portion gives as high as $1.20 per yard anl even higher. ~ Watererights cover 5,000
inches.  Operations on an eatensive szale will be begun in the spring.

Le Roi Mining and Smelting Co. —The mines of this company at Trail
Creek, B.C., ate producing and shipping ro United Smelting and Refining Co. at
Helena, Montana, an average of 30 tons of ore per day.  The main shaft is down 355
fect and work 1s being pushed on the 300 and 350 ft levels, a force of 50 men being
employed. A 10 dnll compressor and two large boilers have been added to the plant.

. Slocan Surprise Mining Co., Ltd. —Two hundred tons of silver ore have been
shipped from this company’s mine in the Slocan, B.C., and 100 tons more wiil go
forward o smeliers before the spring.

War Eagle Mining Co. ~Machine drills are being put into this company’s
gold mine at Taail Creéek, B.C. A tuane is being driven to prove the property to a
-depth of 300 feet.

. Cariboo Gold Fields, Ltd.—This isthe name of a company now beingpromoted
in London with a mﬁiml of $100,000 to work the alluvial properties of A, D. Whit-
tier, at Barkerville, B.C.

Ophir Mining Co. of Chicago.—Rumours of diferences among the owners
are rife and it is not unlikely that litigation will ensue.  In his report cecently issued
Mr. A. Blue, Director of Mines, makes the following pertinent remarks respectin
the operations of this compan?' t— *The stock was eagerly sought after at first, an
large blocks were subscribed for by Americans who visited the nine and carried away
samples of the ore.  Numerous assays of these samples showed it to be very rich; but
having been selected for their richness, no prudent dealer in mining stocks would con-
sider that they represented the average ore of the vein, A mill test made 2! the
Houghton School of Mines however, was regarded as much more reliable.  Three
lots treated there, aggregating 5,170 lbs. were reported to yield 9°7 ozs. of gold and
615 ozs. of silver. On the strength of this report sales of stock were readily made in
the spring of 1893, but the financial panic which-swept the Unrited States soon after-
wards caused many of the purchases to be cancelled.  For this and other reasons of
an administrative nature, the company has been working along under difficulties.
The mine was absurdly overstocked, and this is a too common fauﬁ in Qntario as well
as visewhere ; yet there does not appear to be any sufficient reason for doubting that
it is a good gold property.”

Cumberland Railway and Coal Co Ltd. —At the annual general meeting of
she,cholders held in Montreal this month the old board of directors was re-elected.
Sales of coal in 1894 were within 6,000 tons of previous year.

Sunshine Mining Co. of Diluth —This company is making Arfangements to
start work on its silver claims near Ainsworth B. C.  Mr. W. W, Warner, superinten-
dent is now at the mine.

H. H. Vivian & Co. Ltd.—The following is the twelfth report of the direc-
tors :=-At the commencement of the twelve months the sclling-price of nickel was
about ts. 9d. per 1b. net, and of cobalt about 6s. 1d. per lb., while at the end nickel
had been sold as low as 1s, 3%4d. per tb., and cobalt gs. 3. per lb., and it was neces-
sary to reduce the value of stocks in accordance with the prices ruling at the time of
taking stock. The loss on the nickel and cobalt trade of Hafod Isha Works was
415,502 10s. 734d., of which £13,340 155 11d. is entirely attributable to the reductivn
in the value of stocks. Over such a loss no control is possible.  The difference be-
tween the two sums is due to the constant fall in prices of current sales during the
year. A loss of £1,299 15s on the Murray Mine, Canada, arises from the value of
the nickel product being credited at less than cost, althowith this mine has produced,
and is producing, at a low rate. A loss of £3,764 12s. 1d. on the Evje Mine is very
veratious.  When the directors took a lease of this mine the value of nickel was about
2s. 9d. per 1b., at which it was capable of working profitably. The fall of nickel to
prices previously mentioned upset all calculation, and converted the anticipated profit
1nto a loss.  The lease of this property has now Leen terminated. On the company’s
works at Birmingham there was a small net profit of £1,095 6s. 2d.

Bell's Asbestos Eastern Agency, Ltd., has been registered in London with
a capital of £10,000 in £1 shares 10 enter into an agreement with the B *s Asbestos
Co. Ltd. and to carry on in China, Japan, thé Straits Scttiements ot ctsewhere, the
business of puschasing, selling, and dealing in as agents or otherwise, asbestos goads
and articles connected with the utilization of asbestos.

Slough Creek Mining Co. Ltd. -Messts. Moran Hros. of Seattle, Wash,,
have a cotract (o supply a number of pumps of special design for this company”s gold
property in the Cariboo district, B.C.  They are so made that they can be raised and
lowered in the shaft, ar attached to the sides as required.  Two pumps are joned
together, with an eight inch suction and six inch discharge, placed between the two 3
but they can e w.ahed indipendently.  The machime is held in suspension by steel
cables attached 10 hooks on the top, but it can be made stationary to the side of the
shaft with steel clamps attached to theside. Tl ose two twin pumps have a combined
capacity of one thonsand gallons per minute, and with the pump sow in place the
mine will possess a pumping plant of 1,250 gallons per minute.  This is more than
sufficient to take care of any water that mav be met with.  The contractors were
determined, however, to place thcancives in a position to meet any easergency, so
that any fusther delay in drivang towards bed rock wauld aot uccur. Arrangements
have been made with the feaniders so that duplicates of any parts which might become
broken can be ordered by wire.

Dominion Coal Co., Ltd. By courtesy of the management weare able to give
below the returns of the variuus collienies operated by this company duning the twelve
months ended 31st Decembier :—

Coal raised.

135,286 tons.

Coal shipped.

GOWHIe ceve v cee venan. 127,018 tons.

Reserve, e e s ces. 223,079 200.343 ‘¢
‘ Old Bridgeposto.voove covenionn . 53842 54,030 **
Cluce Bay coovievvniine o0 ol 144,341 0 137,507 **
Victoria . ..  ..eiiieen. cee.. 130,062 ¢ 120,647 **
Caledonia. ... . .. ...... ... 125,023 Y 118,872 ¢
Interpational ... . ..eaeiee.. 138,100 ¢ 127,205 **
Dowminion No. 1..... . .. . ... 33,346 ¢ 33.770
988,170 . 929.084
Reapitulation,
I 1 I + 11y X o SER T LS
land <ales. e etet etes eiieissessasssanen 2,644 **
Collieries. . ... PN C e ceeeree 43839
Employees . . ... . . . .ol 14,490 ‘¢
_ 990,067

The intention of the contractors isto atonce ‘)m ontwo ten-hous shifts, so that the
work ot sinking and running a tunnel will procced night and day. For the past couple
of months a nun-ber of men have heen engaged in cutting fucl and sawing lagging for
timbering the shaft and tunncls, the company having their own sawmill for this pur-
pose, so that in reality work has not been stopped at the mine at any time during the
past year. The present drain tunnel is to be extended from a point three hundred
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feet below the shaft for a distance of four hundred feet across Slough creek to the rim
tock at the mouth of Nelson creek. The- boring machine proved that this bertch of
shallow bed-rock.extended over four hundred *feet fiom the mouth of Nelson Creek to
where the channel of Slough creck suddenly dips to the 245-feet depth. The gravel
between the surface and the shallow bed-rack has been proved by prospecting to con-
1ain a large amount of gold. A shaft will be sunk from the surlace at a point where
the drain extension strikes the rimerock, and be continued to the old channel if neces-
sary. .

Creighton Gold Mining Co,, Ltd.—A meeting of the sharcholders of this
Company was held at the offices ¢f the Company, Ottawa, on 18th inst., when Mr. J.
Burley Smith, M.E., presented his report of recent boring with diamond drill on the
Company’s property at Sudbury. The following officers were elected for the ensuing
‘year :—-{‘. Seybold, President; F. P, Bronson, Vice-Fresident ; Hon, E. H. Bronson,
Q. B. Pattee, J. R. Gordon, \W. D, McPherson, W, A, Clark, Wm. McGillivray,
Directors ; A. W, Fraser, Secretary- Treasurer,

Fraser River Mining and Dredging Co., Ltd.-~A sale of stock, by auction,

was held at Vancouver on 11th instant. There was a large attendance and keen com-

. petition, the entire block, consisting of 360 shares, heing knocked down to Alderman
-Coupland, at $2.10 per share, the highest figume yet sealized for this Company’s stock.

‘The Lillooet, Fraser River, and Cariboo Gold Fields, Ltd.~The prospec-
tus of this concern has been issued on the London market. The authorised capital is
£50,000 in shares of £1, of which £32,500 was offered for subscription, the remaining
£17,500 Deing paid for the properties. The directors are :— Mr. F. 8. Barnard,
M.P., (Member of Dominion Parliament for Cariboo District), Victorin, British
‘Columbia ; Mr. A, E. Mcbhitlips, Q.C., Victoria, British Columbia; Mr. Charles
T. Dunbar, Lillooct and Vancouver, British Columbia {mine-owner) ; Mr, Reginald
Northall-Laurie, 57, Sloane Gardens, London, S.W. ; and Mr. E. C. Robson, 8,
Austinfriars, London, E.C, The dircctors will hold a qualification of £1,000 or
1,000 shares each, and will giv# their services to the company, without remuneration,
until the shares are receiving a divideud of 20 per cent. per annum, when they will
divide § per cent. on dividends paid in excess of that amount. The following are the
-descriptive paragraphs of the prospectus :

This company has been formed 10 acquire and develop gold claims in British
Columbia, and, ir particular, 1o acquire and work the gold deposits in five claims
.atand about the village of Lillooet, Fraser River, knuwn as the Irving, Jensen,
Macdonald and Hurley, Robson, and Welton claims.

The Caradian Pacific Railway is now at its station at Lytton, within 42 miles of
the propertics, and from its station at Asheroft there isa capital government stage road
-to Lillooet, 65 miles. This removes the principal difficulty which has hitherto re-
tarded the development of the celebrated Fraser River Goldfield, where since 1858

« thousands of hand-washers have been at work, although the difficulties of transpona-
tion were such that for years the original cost of commodities was scarcely considered,
.and flour, tobacco and nails were worth the same price per pound. The lands are
held under perpetual leases direct from the Crown, and comprise altogether about 480
.acszes.  The attention of the directors was drawn to these properties some two years
.ago by the good results obtained in these alluvial gold ﬁc‘di by the most primitive
methods of working. The Macdonald and Hurley claim was shown by ofticial certi-
ficates to have yielded a good return to these primitive methods, This is supported
by the certificates of the following gentlemen :

Mr. A. W, Smith, Member Provincial Parliament, obtained from 1890 to 1893

1,135,
£ 3‘5! C. A. Phair, Government Mining Recorder, obtained from 1890 to 1893
145.
4 5.\lr. Angus Beaton centifies that in six months work, and with only 200 inches of
watcr, he obtained in 1893 £1,340 from this claim.

With these facts before thens the directors despatched Mr. R. C. Campbell-John-

ston, a gold mining engineer of long and varied experience, to the place, to make a

" wreport upon these propartics,  His report is inclosed with the prospectus. It will be

observed that he has driven the ground in the Macdonald and Hurley claim for o ft.,

and has found that it averages 235 cents per cubic yard, and that this rich gravel
measures on the Macdonald and Hurley Claim alone 10,000,000 cubic yards.

Tt will be observed from Mr. Camplell- Johnsten's report, that his estimate of 25
cents per cubic yaud is confirmed by actual results obtained on the Macdonald and
Hurley Claim, which has yiclded 7,000 dollars worth of gold from 30,000 cubic yards

-of gravel—that is, 23 cents per cubic yand. For eflective working a full supply of
water_is necessary, and the directors, under the advise of Camphell-johnston, imend
to bring water from Cayonse Creek, as shown in the map which accompanies the
prospectus, at a cost of about £23,000. This wouly deliver 2,000 miners inches of
+ water on the claims, and would allow 1,250,000 cubic yards ot gravel to be moved
-anhually,  The cstimated cost of treating such a large amount is 3 cents per cubic
‘yard.  This would allow a profit of 20 cents per cubic yard of gravel, and thison
1,250,000 yards of gravel would give a profit of £30,000 per annum.  The ditectors
. have decided to make a public company of this in order to obtain the necessary funds
*."to lay down a pipe-line 10 deliver 2,000 miner’s inches of water, 10 enable them 1o
-1 -obtain_these profits ; and 5,000 miner's inches of water have been secured and recor-
3 -ded with the Government so that at any time the pipe-line may be duplicated, and
-+ "the profits more than doubled. The whole of the capital subcribed by the public
will be applied to this purpose, or to the purchase of further claims,

The directors have sccured the services, as manager, of a gentleman,of undoubied
vesponsibility and position, and long and ceminently successful experience of mining
husiness, at a salary of £200 per annum, and £100 for every 1 per cent. of dividend
paid in excess of 10 per cent.

The price at which the Company acquires these propertics is £,17,500, the vendors
“taking tne whole amount in shares.

The 23 ~ors ase personally interested in the sale of the property—that is to say,
they rezcive {17,500 in fully paid shares, and they pay to the original awners of the
cdaims £0,730, namdly, £2,000 in cash and £7,750 in shares. The directors have
also expended, in having the minc examined and teported upnon, some £1,7505 so
that, i consideration of their time, trouble and risks in consolidating and thoroughly
testing the claims, their joint profit is £6,000 in shares,

The only contracts untered into are between John Irving and Archibald Macdon-

3%: -ald and Danicl Hurley as and for the vendors, and Robert tHorne-Paync for znd on

¥ behalf of the Company, dated Victoria, British Columbia, September 15th, 1804,

whercby the vendors severally agrce to sell the above mentioned mining claims and

viater privileges for the consideration of £17,500 in fully paid shares.

2 These agreements, and full reports, certificates, maps, etc., and all other particu-
-lars may be inspected on application at the office of the Company.
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Meiite et Malleo.

Depicarep To THE LoGAN CLum.

By thought and dint of hammering

Is the good work done whereof I sing,
And a jollier lot you'll rarely find,

Than the men who chip at earth’s old rind,
And often wear a patched behind,

By thought and dint of hammering.

All summer through we're on the wing,
Kept moving by the skeeter’s sting ;
From Alaska unto Falifax.

With our compass and our little axe,
We make our way and pay our tax,

By thought and dint of hammering.

We crack the rocks and make them ring,
And many a heavy pack we sling ;

We run our lines and tie them in,

We measure strata thick and thin,

And Sunday work is never sin,

By thought and dint of hammering.

Across the waters our paddles swing,

Q'er wind and rapids triumphing ;

Thro’ mountain passes our slow mules trudge

As if they owed us a heavy grudge .
And often can’t be got to budge,

By thought and dint of hammering.

To the stars at night our thoughts we bring
But no maiden fair to our arm doth cling ;
She, at Ottawa, with smiling lips,

The other fellow’s ice cream sips ;

You can’t prevent these feminine slips

By thought and dint of hammering.

To array the ¢ chicls that waunna ding "
Is our winter’s work far into spring ;
Some people think us wandrous wise ;
Some maintain we're otherwise ;

We're simply piercing Nature's guise

By thought and dint of hammering.

—A. C. L.

Peat Bogs as Electric Stations,—The peat bogs of the United Kingdom are
roughly estimated by Mr. P. I Nursey at 6,000 acres, having an average depth of 12
ft., and heing capable of yiclding 3,500 tons of dried peat per acre. In Ireland there
are 2,830,000 acres, or nearly one-seventh of the entire area of the island.  More than
half of the Irish peat is of the best quality, and, reckoned at one-sixth the value of
coal, the total supply in Ireland is thought to be equivalent to 470,000,000 tons of
coal.  Here is a vast store of encrgy, pointsout Mr.dl. Munro, which, like the power
of Niagara, may be converted into electricity and applied to many industries—es-
pecially those of manufacturing sarious possible products from the peat itself—in fac-
tories established near the bogs.  Neighbouring towns, morcover, could be lighted
from the dismal moors, and railways worked.
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FRASER & CHALMERS,
Chicago, lll., U.S.A., and 43 Threadneedle St., E.C., London, Eng.

Power Mining, Milling, Smelting, Concentration and Leaching Machinery ; Re-
turn Tubular and Water Tube Boilers, Corliss Engincs, Jones’ Mechanical Stokers
Hoisting Engincs, Riedler Air and Gas Campressors, Ricdler Pumping and Blowiné
Engines, Cornish Punmips, Roots Blowets, Copper Converters, Vyritic Smelters, Horse-
shoc Roasting Furnaces, Comet Crushers, Crushing Rolls, Stamp Mills, Shoes, Dics,
Perforated Metals, Sectiona! Machinery, tuntington Mills, Frue Vanners, Bridgman
Samplers, Concrete Mixer, Heavy Machinery and Mine Supplics. )

&4 Write for Catalogues.

Works at Chicago, Ill., U.S.A. and Erith, Kent, Eng,

BRANCH OFFICES:

2 Wall 8troct, Now York. City of Mexico, Mex, 52717th 8¢, Deonver, Colo.
Helona, Montana. Salt Lake City, Utah.
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CANADIAN GENERAL BLECTRI GHMPANY Litd.

.. . PIONEER MANUFAGTURERS IN CANADA OF . ..

ELECTRIC MINING APPARATUS

o _&;";?(g 1\%2;
Motors Fans
Rotary Drills Pumps_
Prospecting Drills Hoists
Percussion Drills Grushers
Tramways Coal Outters
Rope Haulage Locomotives

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

When Water Power is available we can furnish apparvatus to Generate and Thransmit Electric
Power with Economical Results, up to a Distance of Twenty Miles.

BRANCH OFFICES and WARERGOMS:
1802 Notre Dame St., Montreal 138 Hollis Street, Halifax
Main Street, Winnipeg Granville Street, Vancouver.

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

FACTORIES: PETERBOROUGH, ONTARIO.
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JOHN B. HOBSON, . L. F. WARNER, )r.

CANADIAN G EMS, ~ | Mining Engineer and Metallurgist. Hydraulic and Mining Bnginee:.
PRECIOUS STONES, =~~~ HOBSON & WARNER

‘ . MINING ENCGINEERS '
ORES & MINERALS. Quesnelle Forks, - - - British Columbia.

The Equipment and Opening of Deep Gravel Drift, Hydraulic and Gold

- rtzx Mines 8 ial
HE ATTENTION of Students and Collectors is directed to the REVIEW'S Qua nes & Specialty.

Cabinets of Canadian Gems, Precious Stones and Minerals.

Agents for the Joshua Hendy Machine Works, Hydraulic and
No. _ No.of Mmmg Machinery, and the Well’s Lights, for use in Hydraulic Mines.

Specimens.
1 30 Canadian Mmerals inBox........oiulil, L. .$ 100 REPRESENTED AT VANCOUVER BY
2 30 Canadian Minerals in Box, larger ..... P 2 50 ~W
3 30 Apatite and Associated Minerals in Box........ . 100 : J- 31[" BRO NINFE; n Col .
4 30 Apatite and Associated Minerals in Box, larger .. 2 50 Corner Granille and George Streets, Vancouver, British Columbia.
5 30 Canadian Mineralsin Box. .................... 2 50
6 6 do o o i.oiiiiiiiinnnns 3 00 J. H. CHEWETT, B.A.Se.
7 60 do do do larger............... 5 50 Hon Graduate in Applied 8cience Toronto University,
8 100 Canadian Minerals in Box. ... Seaebeeieniianas 7 oo . Assoc. Mem. Can. 8oc. G.E. .
9 100 ' do do ' do lafgek.'y........... 1200 MINING ENGINEER.
1o 100 Canadian Minerals in Cabinet.‘gi. e resceeiene 25 00 Reports on Mineral Lands, Treatment of Ores, Metallurgical Processes, and
1 120 do do do do ' larger...... 50 00 - _ Makes Assays and Analyses.
12 210 Canadian Minerals, including Foreign Minerals, 83 YORK STREET, ROSSIN BLOCK, TORONTO,
g g !
in Cabinet.................. e e e 100 0O
13 30 Ores (Canadian) in Box ..... e I 50 . B ALB ACH
14 60 Ores (Canadian) and Foreign) in Box........... 5 00
15 60 Economic Minerals (Canadian)in Box .-..... . 4 oo
16 100 Economic Minerals (Zanad’n and Foreign) in Box 10 00 SMELTING & REF INING
17 30  Precious and Ornamental Stones (Canadian) do ¥ 50
18 60 Precious and Ornamental Stones (Fore1gn and COM PAN Y,
Canadian) in Box ......... ............... 10 00O '
19 30 Cut Precious and Ornamental Stones (Canadian) ‘ . ﬂ)WARn BM.BAGH, JR.. - PRES'T.
in Box, $10t0. ... cviiiiiiiiiii i, 50 00 =
20 60 Cut Precious and Ornamental Stones (Canadian & ) : E dJ. LANGH'BT"' VICE-PRES'T.
Foreign) in Cabinet, $30 t0... ..vc0.vue.... .. 100 00 Newark, New Jersey.

In addition to the above, we will make up sets of Minerals to conform with .
4¢Dana’s Manual,” or the work of any other author. . R Smelters and Refiners ot

CABINET AND MUSEUM MINERALS. O ooy oo

We can supply single specimens of a great number of Canadian and Foreign ‘ :
Minerals. If you want something especially good let us know; and if we have not got Bullion and Argentiferous Copper
it we will book your order. Matte Received on Consign-

ment or Purchase.

Smelting and Refining Works :

CANARDIAN MINING REVIEW e ewank, X,

OTTAWA, ONTARIO. Luena Fs Sampling Works:
Agency, SABINAS COAHULLA,

W. PEI.I.EW-HARVEY F.C.S. Mexico.
Mining, ﬁnalytlcal &Assay Work ""del‘taken ‘ JEF FREY STEEL GABLE GUNVEYUR y gbﬂiﬁﬁzﬂoﬁ

 — For Handling Coal, Ores, Chemicals, Refuse, Etc.
Information concerning the Mining Industry
and Mines of British Columbia given.

Also Manufacture

CHAIN
ELEVATORS

CONVEYORS

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

COPPER ORE!!!
Wanted at Good shlpping Points

Write with copy of analysis and state what
quantities you can deliver this season.
v : SEND FOR CATALOGUI

ALFRED BOYD, ~ The JEFFREY MFC. COMPANY, Columbus, 0.

WELLINGTON ST. EAST, TORONTO. Also, 163 WASHINGTON STREET, NEW YORK,
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Beal's Patent Core Dri.

DOES THE WORK WITHOUT THE USE OF DIAMONDS.

commonly called, shot. These are inexpensive, costing in actual work about ten cents per day; whereas, diamonds
are very expensive, a single one often costing from $80 to $100, thus showing the difference in cost in case of
loss of tools. It is THE BEST, CHEAPEST, and MOST EFFECTIVE CORE DRILL made for Prospecting
Quarries, Coal Lands, Sinking Wells and the like.

Owners of undeveloped Mineral and Quarry Lands can, with one of these machines, at a small outlay, bring them into a
marketable condition. This Drill has been thoroughly tested in California Quaitz Rock, Granite, Marble, Lime, Flint, Iron
Ore, Sand Rock and everything in that formation, cutting the hardest as well as the softest material with great rapidity. It
has also been very successfully used in Hard and Soft Coal, Shales, Slate, Clay, etc., taking out a core from 2in. to 6in. in
diameter. It is an excellent machine for sinking air holes for Mines, Sounding Foundations for large Buildings, Bridges, ete,

This Machine has been in practical use in the United States for several years, and was awarded the goid medal
at the World’s Columbian Exposition at Chicago, in 1893, in preference to all other core drilis.

Length of machine, eleven feet; weight, mounted on truck as shown in cut, 5000lbs. It can be easily loaded in a box car..

The Patentee, MOSES BEAL, ELYRIA, OHIO, U.S,A,, would like to correspond with responsible parties with reference
to the formation of a stock company for its manufacture in Canada, or would prefer to sell entire Canadian Patent.

The Patentee gives for reference any bank or business house in Elyria.  Address him for full particulars. . All letters.
will receive prompt attention.

@HIS DRILL does the work without the use of Diamonds, using as a substitute Chilled Steel Globules, or as they are-

For Full Information Apply to the '
PATENTEE and SOLE MANUFACTURER,

MOSES BEAL. Elyria, Ohio, U.8.A.



PROVINCE OF NOVA SCOTIA.
Liases fop Mines of Gold, Siver, oal, Iron, Coppee, Lead, Tin

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1803, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in sreas of 150 by 250 feet, any number of which up to one
bundred can be included in one License, provided that the length of the block does
oot exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken ofa 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 performeil.

Licenses are issued to owners of quartz cn.shmg mills who are required to pay

. Royalty on all the Gold they extract at the rate of two per cent. om smelted Gold

valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to I. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may

- stake out the boundaries of the areas he desires to obtain, and this gives him one week

and twenty-four hours for every 1§ miles from Halifax in whish to make application at

the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Lieenses 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
ander lease.  These leases are for four renewable terms of twenty years each. The
eust for the first year is fifty dullars, and an annual rental of thirty dollars secures
each lease fram liability to forfeiture for non-working.

- All rentals sre refunded if afterwards ‘the areas are worked and pay royalties.
“All titles, transfers, etc.. of minerals are registered by the Mines Department for a
aominal fee, and provision is made for leqeu and licensees whereby they can acquire
promptly cither by arrangement with the owner or by arbitration all land required for
their mining works.”

The Government as a security for the po.ymem of royaluu, makes the royalties

Airst lien on the plant and fixtures of the mige.

* ~The unusually generous conditions under which the Government of Nova Scotia

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

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

The Gold dmnct 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 ixthaversed by good roads and accessible at all points by water.  Coal is
" known in the Counties of Cumberiand, Colchester, Pictou and Antigonish, and ai
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.

Capies of tbery\__ij')ing Law and any information can be had on application to

THE Hon. C. E. CHURCH,

-~

- Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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School of Practical Science,

TORONTO, CANADA. '

N

THE DEPARTMENTS OF INSTRUCTION ARE. ..

=

1 Civil Engineerig& (including Sanitary Engineering).

2 Mining Engineerig& Ce

3 Mechanical and Electrical Engineering.

4 Architecture . . . . .

5 Analytical and Applied Chemistry.

The regular course for the Diploma of the School, in each of the above departments, is three years in duration.
A Post-Graduate Courée has been established, consisting almost entirely. of laboratory work, which leads to the degree of
B.A. Sc. in Toronto—Special Students are received in all Departments.
The Session continues from October 1st to May 1st. .

SUMMER SCHOOLS FOR PROSPECTORS AND MINERS

And others interested in I\.Eining, have been established at Sudbury and Rat Pbrta.g_e, and a )
Winter School of a similar character, but covering a more extended course, will commence
in the SCHOOL OF PRACTICAL SCIENCE, TORONTO, on JANUARY 8th.

Properly equipped ASSAYING, ENGINEERING AND CHEMICAL LABORATORIES are provided for the
use of students of the various departments, and the museum contains collections illustra-

ting MINERALOGY, LITHOLOCY, METALLURCY, AND PALZONTOLOGCY.

For further information regarding the regular Courses and the Prospectus of the Winter School for Prospectors,

APPLY TO THERE SHCRETARY,

L. B. STEWART, D.L.S. -

SCHOQL OF PRACTICAL SCIENCE, TORONTO. '
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DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL' ME'I.‘AL MERCIANTS.

OFFICE NEW York Life Bulldmg, - MONTREAL QUE. |

——————'MAN'U'F.A.CTUREBS oF—

vCANADA IRON FURNACE COMPANY lelted -
OH_A_BOO.A_L PIG TRON '

© {Fr mtheFmo Ores of the “Thre eRxersttnct.)

~ Offices: NEW YORK LIFE BUILDING, MONTREA]:_,,.QUE; |

GEORGE E. DRUMMOND, - Managing Director.

. Plants at RADNOR FORGES QUE., GRANDES PILES; QUE.,, LAC-A-LA- TORTUE QUE,, "I‘HREE RIVERS, QUE.,, LA PECHE, QUE,

'M@NTKEAL CAR . Wﬂmﬂh @@MPMY

M,A.EN‘UF.A.GTUBERS OB

BAILBOAD CAR W.t:LEELS |
- STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works I.AGHINE QUE. 0fﬁces _ NEW YORK LIFE BIIILDING MGNTREM.

THOMAS J DRUMMGND GENERAL MANAGER h

DRUMMOND MGCALL PIPE FOUN DRY CO Ltd

ﬂﬂSl ]Illll Pll]ﬂﬁ T Sllﬂﬁlﬂl ﬁﬂﬁll[lﬂs &l}

'W'OBKS I AOWT'N'E QUEBEO

OFFICES NEW YORK LIFE BUILDING MONTREAL

o LUDLOW HYDRANTS VALVES &c ALWA.YS ON HAN D
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THE DOMINION WIRE_ROPE GOMPANY, I.To

= MONTREAL———

uanufa.cturez‘al of ‘'ILANGS PFPATENT WIRE RO¥XHE.
FOR

TRANSMISSION 'AND COLLIERY PURPOSES.

SOLE CANADIAN AGENTS for the | WHEN NEW SOLE CANADIAN AGENTS for the

OELEBRATED CELEBRATED
MILLER & HARRIS- MILLER “BLEICHERT”
CABLEWAYS. S  TRAMWAYS.
Also Ropes for Hoisting, Mining, Elavators, Shlps Rigging and Cuys, Etc . Ete. = Sendfor Gatalogue and Estimatés to P.0. Box 1942

-MONARCH ECONOMIC BOILERS
REQUIRE NO BRIOKWORK

And are guaranteed to save 10 per cent. in fuel over any
brickset boiler; in some cases the saving
" has been as high as 30 per cent.

7 We also bulld Lancaslm'e and the ordmary Brlckset
" Boilers, or any otlrer usual type.

~ ROBB ENGINEERING COMPANY, LTD. ¥  AMHERST, NOVA SCOTIA :

lommlon Coal Company Limited.

Owners of the Vlctona, International, Caledonia Reserve Gowne Little
‘Glace Bay, Bndgeport and Gardner Collieries.

-—————OFFERS FOR SALE——r

* STEAN, GAS and DONESTIC COALS of IGRESY ALY

Carefully prepared for Market by 1mproved appliances, either F O.B. or Delivered

*

1t is also ’pr’epe.red to enter into Gontra?cts with  Consuiners ce;reﬁng a term of
years. Its facilities for suppljing Bunker Coals kwith kprohmptn'ess is un,eq\ialled.

. — :
~——~APPL!CATION FOR PRICES ETC TO BE MADE TO-—.-—

d S MGLENNAN Treasurer, 95 Milk St., BOSTON, MASS.

DAVID McKEEN Remd'ent Manager, L M R. MORROW, ,
Glace Bay, Cape Breton. . 50 Bedford Row, Halea.x.
- " KINGMAN BROWN & GCO., Custom Honse Square, Moatreal.
NVE'I & ourmmaz. Produce Exchange lmldmg, llew York, Solé Agents for New York and for Export. '




